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Honorable John Boehner

Speaker of the House of Representatives
U.S. Capitol Building, Room H-232
Washington, DC 20515-0001

Dear Mr. Speaker:

The Secretary of the Army recommends authorization to modify the Truckee
Meadows project on the Truckee River in Washoe County, Nevada, for the purposes of
flood risk management and recreation. The proposal is described in the enclosed report
of the Chief of Engineers, dated April 11, 2014, which includes other reports and
pertinent documents. The project was authorized in section 7002(2) 9 of the Water
Resources Reform and Development Act of 2014, The Secretary plans to implement
the project at the appropriate time, considering National priorities and the availability of
funds.

The recommended flood risk management plan consists of constructing
approximately 9,650 linear feet of floodwalls along the north bank and 31,000 linear feet
of levees along the north and south banks of the Truckee River, and excavating a
benched area along portions of the south bank. The project would reduce expected
average annual damages from the Truckee River within the Truckee Meadows reach by
approximately 40 percent. The annual exceedance probabilities for flooding would be
reduced from approximately four to ten percent depending on location to approximately
one percent.

The estimated total first cost for reducing flood risk is $270,851,000 based on
October 2014 price levels. In accordance with section 103(a) of the Water Resources
Development Act (WRDA) of 1986, as amended, the estimated Federal cost share is
approximately $176,053,000 (65 percent) and the non-Federal cost share is
approximately $94,798,000 (35 percent). The non-Federal sponsor, Truckee River
Flood Management Authority, would provide all required lands, easements, rights-of-
way, relocations, and excavated material disposal areas, a cost currently estimated to
be $79,145,000. The sponsor would also be responsible for the operation,
maintenance, repair, replacement, and rehabilitation (OMRR&R) after construction in
accordance with section 103(j) of the WRDA of 1986, a cost estimated at $700,000 per
year.

Based on October 2014 price levels, a discount rate of 3.375 percent, and a 50-year
period of analysis, the total equivalent average annual cost, including OMRRé&R, is
approximately $11,042,000. The average annual benefit for reducing flood damages is
about $25,193,000 which provides net average annual benefits estimated at
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$14,151,000 and a benefit cost ratio of about 2.3 to 1. The average annual residual
flood damages would be about $37,069,000.

The project would increase the water surface elevations within the Truckee
Meadows area along downstream reaches by four to eight inches for events between
two percent and one percent annual chance exceedance. The increased flood
elevations would be inconsistent with National Flood Insurance Program (NFIP)
regulatory requirements that prevent communities from allowing floodplain
encroachments that would cause increased base flood elevations in areas with existing
structures. Compliance with the NFIP is a non-Federal responsibility and compliance
costs estimated at $196,400,000 would be borne by non-Federal interests.

The recreation plan consists of one small group picnic shelter; one medium group
picnic shelter, with parking, playground, and restrooms; 50 individual picnic areas;
approximately 9,700 linear feet of paved trails; 8,900 linear feet of unpaved trails; four
kayak and canoe input areas; and 13 fishing areas along the river. The estimated total
first cost for recreation is $10,296,000 based on October 2014 price levels. In
accordance with section 103(c) of the WRDA of 1986, as amended, the estimated
Federal and non-Federal cost shares are both approximately $5,148,000 (50 percent).
The non-Federal sponsor would alsc be responsible for the OMRR&R after
construction, a cost estimated at $173,000 per year. The total equivalent average
annual cost for recreation, including OMRR&R, would be approximately $611,000. The
average annual benefit for recreation would be about $633,000, which would provide
net average annual benefits estimated at $22,000 and a benefit cost ratio of about 1.04
to 1.

The estimated total project first cost at October 2014 price levels is $284,458,000.
The total estimated Federal cost share would be approximately $184,044,000 (64.7
percent) and the total non-Federal cost share would be about $100,414,000 (35.3
percent). The total OMRR&R is an estimated $873,000 per year. The total equivalent
average annual cost, including OMRR&R, is about $11,653,000. The average annual
benefit is about $25,826,000, which provides net average annual benefits estimated at
$14,173,000 and a benefit cost ratio of about 2.2 to 1. No compensatory mitigation is
required. The recommended plan is the National Economic Development plan.

The sponsors may receive credit for an estimated $45,250,000 for the purchase of
lands, easements and rights-of-way that are expected to be necessary for the
recommended plan in accordance with section 113 of the Energy and Water
Development Appropriations Act of 2006. No credit is included for water quality
improvements or ecosystem restoration work because the recommended plan does not
include such features; and no credit is included for recreation because the sponsor has
not implemented any of the recommended recreation features. The sponsor may also
receive credit estimated at about $2,406,000 for in-kind levee and floodwall construction
for the Reno-Sparks Indian Colony in accordance with section 104 of the WRDA of
1986, as amended.
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The Office of Management and Budget (OMB) advises that there is no objection to
the submission of the report to Congress and concludes that the report recommendation
is consistent with the policy and programs of the President. OMB also advises that the
project would need to compete with other proposed investments in future budgets. A
copy of OMB's letter, dated March 20, 2015, is enclosed. | am providing a copy of this
transmittal and the OMB letter to the Subcommittee on Water Resources and
Environment of the House Committee on Transportation and Infrastructure, and the
Subcommittee on Energy and Water Development of the House Committee on
Appropriations. | am providing an identical letter to the President of the Senate.

Very truly yours,

-Ellen Darcy
Assistant Secretary of the
(Civil Works)

Enclosures
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March 20" 2015

The Honorable Jo-Ellen Darcy

Assistant Secretary of the Army (Civil Works)
108 Army Pentagon

Washington, DC 20310-0108

Dear Ms. Darcy:

As required by Executive Order 12322, the Office of Management and Budget has
completed its review of the Corps” General Reevaluation Repost for the Truckee Meadows Flood
Control Project, Nevada that proposes construction of certain flood control features and
associated recreation features at a total first cost of $281 million (October 2013 prices). Based
on our review, we conclude that this project is consistent with the program and policies of the
President.

The Office of Management and Budget does not object to your submitting this report to
Congress. When you do so, please advise the Congress that the project would need to compete
with other proposed investments for funding in future budgets.

Sincerely,

%

[

/7" John Pdsquantino
‘ Deputy Associate Director
Energy, Science, and Water
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RECORD OF DECISION
TRUCKEE MEADOWS, NEVADA

The Final General Reevaluation Report (GRR) and the Final Environmental Impact
Statement (EIS) for the Truckee Meadows, Nevada Project, dated March 2014, along
with the report of the Chief of Engineers, dated April 11, 2014, address flood risk
management and recreation opportunities in Washoe County, Nevada. Based on these
reports, the views of other Federal, State and local agencies, input from the public, and
the review by my staff, | find the project recommended by the Chief of Engineers to be
technically feasible, economically justified, in accordance with environmental statutes,
and in the public interest. Thus, | approve the Truckee Meadows, Nevada Project for
construction.

The GRR and the EIS, incorporated herein by reference, document the evaluation of
a number of non-structural and structural alternatives to reduce flood risk along the
Truckee River. The plan selected for implementation is Alternative 3-Floodplain Terrace
Plan with recreation. The recommended plan is the national economic development
plan and consists of the following features:

e Construction of 9,650 feet of floodwalls and 31,000 feet of levees along the north
and south banks of the Truckee River;

o Construction of about 9,000 feet floodplain terraces along the south bank of
Truckee River from Greg Street to East McCarran Boulevard and planting with
native vegetation;

e Construction of concrete box culverts south of Interstate 80, including a 200-foot
extension and placement of caps on two junction structures for Peoples’ Drain;

e Construction of under-seepage remediation and interior drainage management
features,

e Construction of scour protection along the stream banks and around three
bridges;

« Realignment of existing recreational! trails, and construction of 18,600 feet of new
trails with associated trail access, 4 kayak/canoe access points, 13 fishing
access locations, 50 picnic areas, a parking area, a playground, restrooms, and
two picnic shelters; and

« Monitoring of water quality and revegetation success on floodplain terraces.

In addition to the “no action” plan, several conceptual flood risk management
alternatives were identified. Alternative 1-Levees and Floodwalls Plan and a locally
developed plan were considered but were eliminated due to significant adverse
environmental effects, greater flooding effects to downstream communities, and/or
substantial public opposition. A detailed analysis of Alternative 2-Detention Plan, a plan



IX

similar to the authorized plan, is included in the GRR and EIS. All practicable means to
avoid or minimize adverse environmental effects have been incorporated into the

project.

The recommended plan is considered the environmentally preferable aiternative.
The recommended plan avoids or minimizes adverse impacts to water quality and
biological resources to a greater extent than do the other alternatives, while meeting the
flood risk management project purpose. Potential adverse environmental effects are
predicted to be offset through project design, construction practices, regulatory
requirements and best management practices. No compensatory mitigation is
proposed for the recommended plan because the potential adverse impacts are
predicted to be offset through the beneficial effects associated with project design
elements.

Pursuant to the Endangered Species Act, the U.S. Fish and Wildlife Service
provided a Biological Opinion for short-term adverse effects to the Lahontan cutthroat
trout and cui-ui lake sucker. The project will implement all reasonable and prudent
measures and the terms and conditions identified in the Biological Opinion. Mitigation
measures for air quality impacts include updating the estimated annual project
emissions during the preconstruction engineering and design phase, and including in
construction specifications, measures that would further reduce potential emissions
from construction equipment and vehicles based on this estimate. Mitigation measures
for wildlife hazards to aviation safety will reduce to less than significant any potential
hazards from flood risk management or recreation features. The measures include
minimizing attractants to birds during construction and, to the extent possible, the use of
structural designs that discourage loafing, burrowing, or nesting opportunities along
levees and recreational facilities. Coordination with the Federal Aviation Administration
and Reno-Tahoe Airport will continue during the design, construction and operation of
the project.

Technical and economic criteria used in the formulation of alternative plans were
those specified in the Water Resource Council's 1983 Economic and Environmental
Principles and Guidelines for Water and Related Land Resource implementation
Studies. All applicable laws, executive orders, regulations and guidelines were
considered in evaluation of alternatives and the selection of the recommended plan.
Based on review of these evaluations, | find that the flood risk management and
recreation benefits gained by construction of the recommended plan serve the public
interest and outweigh any adverse effects. This Record of Decision completes the
National Environmental Policy Act process.

Inpecd_d7 OIS A d»m/

Date Jo-Ellen Dar
Assistant Secretary of the Army
(Civil Works)
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DEPARTMENT OF THE ARMY
CHIEF OF ENGINEERS
2600 ARMYPENTAGON
WASHINGTON, D.C. 20310-2600

11 APR 2014

SUBJECT: Truckee Meadows, Nevada

THE SECRETARY OF THE ARMY

1. I submit for transmission to Congress my report on flood risk management for the Truckee
Meadows area near the city of Reno, Nevada. It is accompanied by the report of the Sacramento
District Engineer and the South Pacific Division Engineer. The Truckee Meadows Flood
Control Project was authorized by Section 3(a) (10) of P.L. 100-676, the Water Resources
Development Act (WRDA) of 1988, The Secretary of the Army received additional guidance
regarding the preparation of the General Reevaluation Report (GRR) pursuant to the House
Report 104-293 associated with P.L. 104-46, the Energy and Water Development Appropriations
Act (BWDAA) of 1996, to consider additional flood protection along the Truckee River
downstream of Reno as well as potential for environmental restoration along the Truckee River
and tributaries in the Reno-Sparks area. Congress also gave direction as to the crediting of
certain non-federal contributions in Section 113 of P.L. 109-103, the EWDAA of 2006.

2. The reporting officers recommend authorizing a plan to reduce flood risk by construction of
floodwalls, levees, and floodplain terracing in the Truckee Meadows Reach and basic recreation
features. The recommended plan includes approximately 9,650 linear feet of on-bank

(6,500 feet) and in-channel (3,150 feet) floodwalls along the north bank and 31,000 linear feet of
levees along the north and south banks in the Truckee Meadows Reach. The floodplain terracing
feature involves excavating a benched area along portions of the south (right) bank of the
Truckee River between Greg Street and McCarran Boulevard. Floodplain terracing would
increase the flood flow channel capacity and thereby reduce water surface elevations in the
Truckee Meadows area during a flood. The recommended plan for recreation consists of one
small group picnic shelter; one medium group picnic shelter, with parking, playground, and
restrooms; and 50 individual picnic areas located north of Mill Street between Greg Street and
MeCarran Boulevard. In addition, approximately 9,700 linear feet of paved trails and

8,900 linear feet of unpaved trails will be constructed linking the picnic areas with four kayak
and canoe input areas and 13 fishing arcas along the river. All recreation features would be
located on lands required for flood risk management purposes. The estimated project first cost of

the recommended plan is $280,820,000.
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SUBJECT: Truckee Meadows, Nevada

3. The recommended plan would reduce flood risk to the Truckee Meadows area. The project
would reduce Expected Annual Damages (EAD) within Truckee Meadows by approximately
40 percent ($24,880,000). The residual EAD ($36,601,000) would be caused by flooding from
the Truckee River for infrequent flood events and flooding from small tributaries. Annual
Exceedance Probabilities (AEP) for flooding within Truckee Meadows would be reduced from
approximately 4-10 percent (depending on location) to approximately 1 percent. The project
would increase the water surface elevations within the Truckee Meadows area along the
downstream reaches of Steamboat Creek, Boynton Slough, and the North Truckee Drain by

4-8 inches for events between 2 percent and 1 percent Annual Chance Exceedance (ACE). The
increased 1 percent ACE flood elevations would be inconsistent with National Flood Insurance
Program (NFIP) regulatory requirements that prevent communities from allowing floodplain
encroachments that would cause increased base flood elevations in areas with existing structures.
Under U.S. Army Corps of Engineers (USACE) policy, compliance with the NFIP is a
non-federal responsibility and compliance costs would be borne by non-federal interests. These
estimated additional costs for NFIP regulatory compliance are identified as regulatory
requirement costs which are not included as economic costs of the project. The recommended
plan would cause temporary and permanent losses of riparian habitat from construction activities
affecting about 28 acres of native riparian habitat. The recommended plan would convert about
66 acres of prime farmland for levee construction. The potential adverse environmental effects
would be reduced to a less than significant level through project design, construction practices,
preconstruction surveys and analysis, regulatory requirements, and best management practices.
No compensatory mitigation would be required.

4. The project first cost was estimated on the basis of October 2013 price levels and amounts to
$280,820,000. The federal portion of the estimated first cost is $181,652,000. The non-federal
portion of the estimated first cost is $99,168,000 including $78,572, 000 for lands, easements,
rights-of-way, relocations, and dredged or excavated material disposal areas (LERRD). The
Truckee River Flood Management Authority would also be responsible for the operation,
maintenance, repair, replacement, and rehabilitation (OMRR&R) of the project, a cost currently
estimated at about $862,000 per year. The Authority is also responsible for the NFIP regulatory
compliance requirements, currently estimated at $195,000,000. The NFIP regulatory compliance
costs are not included in project first cost.

5. Based on a 3.5 percent discount rate and a 50-year period of analysis, the total equivalent
average annual economic costs of the project (including OMRR&R) are estimated to be
$11,823,000 ($11,211,000 for flood risk management and $612,000 for recreation). The
recommended plan is estimated to be 95-99 percent reliable (depending on location) in providing
flood risk management for the Truckee Meadows area, from a 2 percent ACE flood event. Total
average annual economic benefits are estimated to be $25,505,000 ($24,880,000 for flood risk
management and $625,000 for recreation); net average annual economic benefits are
$13,682,000 ($13,669,000 for flood risk management and $13,000 for recreation). The overall
benefit-to-cost ratio is 2.2 to 1 (1.0-to-1 for recreation). ‘
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6. The goals and objectives included in the Campaign Plan of the USACE have been fully
integrated into the Truckee Meadows study process. The recommended plan has been designed
to avoid or minimize environmental impacts while maximizing future safety and economic
benefits to the community. The recommended plan uses environmentally sustainable design
including revegetation of floodplain terraces with native species. Environmental experts were
consulted during the planning process, and coordination was conducted with a local community

coalition to integrate project goals and public concerns.

7. An earlier USACE project, designated as the Truckee River and Tributaries Project, was
authorized and constructed in this area pursuant to Section 203 of P.L. 83-780, the Flood Control
Act (FCA) of 1954, and Section 203 of P.L. 87-874, the FCA of 1962. The reporting officers
have recommended that the part of the existing Truckee River and Tributaries Project between
Glendale Avenue and Vista be modified in accordance with the recommended plan for the
Truckee Meadows Flood Control Project within that same reach. The Truckee River and
Tributaries Project involved improvements at various reaches of the Truckee River between Lake
Tahoe and Pyramid Lake. In the Truckee Meadows reach, maintained by the State of Nevada,
the first project involved channel straightening and enlargement to provide a channel capacity of
6,000 cubic feet per second (cfs) of flow for flood risk management purposes. The proposed
project will modify the Truckee River and Tributaries Project by increasing channel capacity,
and by the placement of rip rap on banks and around bridge piers to avoid scouring. The
operations and maintenance responsibility will be transferred from the State of Nevada to the
present non-federal sponsor. This transfer of operations and maintenance responsibility for the
Truckee River and Tributaries Project will ensure that the non-federal sponsor for the Truckee
Meadows Flood Control Project bas full and clear responsibility to the Department of the Army
for OMRR&R of all federal flood risk management elements between Glendale Avenue and
Vista. OMRR&R responsibilities for the parts of the Truckee River and Tributaries Project
upstream of Glendale Avenue or downstream of Vista would not be changed by the

recommended plan.

8. The reporting officers have further recommended additional studies to investigate further
reduction of the residual flood risk to the Reno-Sparks area and/or ecosystem restoration
opportunities along the Truckee River. Such studies could be part of a future comprehensive
investigation of the Truckee River watershed, or a portion thereof. The previously authorized
purpose of fish and wildlife enhancement (i.€., ecosystem restoration) may be retained for the
Truckee Meadows Flood Control Project for potential future implementation.

9. In accordance with the Engineer Circular 1165-2-214, entitled “Civil Works Review”, all
technical, engineering and scientific work underwent an open, dynamic and vigorous review
process to ensure technical quality. This included an Agency Technical Review (ATR), an
Independent External Peer Review (IEPR) (Type 1), and a USACE Headquarters policy and legal
review. ATR concetns have been addressed and incorporated into the final report. The IEPR
was completed by Battelle Memorial Institute. A total of 58 comments were documented. The
IEPR comments _identiﬁed significant concerns in areas of the explanation of the plan
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formulation, hydraulic analysis, and environmental analyses. This resulted in expanded
narratives throughout the report to support the decision-making process and justify the
recommended plan. All comments from the above referenced reviews have been addressed and
incorporated into the final documents. Overall the reviews resulted in improvements to the
technical quality of the report. A safety assurance review (IEPR Type IT) will be conducted

during the design phase of the project.

10. The final GRR and EIS were published for State and Agency Review on 17 January 2014. -
Comments from other federal agencies generally requested minor clarifications and encouraged
further cooperation through the project life. Two more extensive comment letters were received
from the Pyramid Lake Paiute Tribe (PLPT) and Reno-Sparks Indian Colony (RSIC). The PLPT
expressed concerns relating to tribal coordination and consultation, potential downstream
impacts and impacts to the delta at Pyramid Lake, and cumulative impacts of other flood control
projects. The PLPT also requested that ecosystem restoration work be included in this project.
USACE responded to PLPT with commitments for further coordination and clarification on
modeling analyses. Additional studies to investigate further ecosystem restoration opportunities
are recommended in the report by the reporting officers. The RSIC letter expressed continued
concern with not being a signatory to the Programmatic Agreement (PA) per Section 106 of the
National Historic Preservation Act. The RSIC also requested revisions to the final EIS relating
to Tribal claims, traditional cultural property (TCP) identification, and provision of funding for
tribal monitors during construction. In the response letter sent to the RSIC, USACE committed
to including RSIC as a signatory party to the PA and to abide by the stipulations of the PA,
which will govern future activities to determine the presence of historic properties, including
TCPs, and potential effects of the project.

11. Washington level review indicates that the project recommended by the reporting officers is
technically sound, environmentally and socially acceptable, and economically justified. The plan
complies with all essential elements of the 1983 U.S. Water Resources Council’s Economic and
Environmental Principles and Guidelines for Water and Land Related Resources Implementation
Studies and complies with other administrative and legislative policies and guidelines. Also the
views of interested parties, including federal, state and local agencies have been considered.

12. 1 concur in the findings, conclusions, and recommendations of the reporting officers.
Accordingly, I recommend that the plan to reduce flood damage in the Truckee Meadows area
near the City of Reno, Nevada, be authorized in accordance with the reporting officers’
recommended plan at an estimated cost of $280,820,000 with such modifications as in the
discretion of the Chief of Engineers may be advisable. My recommendation is subject to cost
sharing, financing, and other applicable requirements of federal laws and policies, including
Section 103 of P.L. 99-662, WRDA 1986, as amended (33 U.S.C. 2213). These requirements
include, but are not limited to, the following items of local cooperation from the non-federal

sponsor:
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a. Provide a minimum of 35 percent, but not to exceed 50 percent, of total flood risk
management costs and 50 percent of total recreation costs as further specified below:

(1) Provide, during design, 35 percent of design costs allocated to flood risk management
and 50 percent of design costs allocated to recreation.

(2) Pay, during the first year of construction, funds so its contribution equals 35 percent
of the costs of the reevaluation report for the project.

(3) Pay, during construction, 5 percent of total flood risk management costs.

(4) Provide all lands, easements, and rights-of-way, including those required for
relocations, the borrowing of material, and the disposal of dredged or excavated matetial, and
perform or ensure the performance of all relocations, as determined by the government to be
required for the construction, operation, and maintenance of the project.

(5) During construction, pay any additional funds necessary to make its total contribution
equal to at least 35 percent of total flood risk management costs and 50 percent of total

recreation costs. .

b. Provide, during construction, 100 percent of the total recreation costs that exceed 10
percent of the federal share of total flood risk management costs.

c. Inform affected interests, at least yeatly, of the extent of protection afforded by the flood
risk management features; participate in and comply with applicable federal floodplain
management and flood insurance programs; comply with Section 402 of P.L. 99-662, the WRDA
of 1986, as amended (33 U.S.C. 701b-12); and publicize floodplain information in the area
concerned and provide this information to zoning and other regulatory agencies for their use in
adopting regulations, or taking other actions, to prevent unwise future development and to ensure
compatibility with protection levels provided by the flood risk management features.

d. Prevent obstructions or encroachments on the project (including prescribing and enforcing
regulations to prevent such obstructions or encroachments) such as any new developments on
project lands, easements, and rights-of-way or the addition of facilities which might reduce the
level of protection the flood risk management features afford, hinder operation and maintenance
of the project, or intetfere with the project’s proper function.

e. Keep the recreation features, and access roads, parking areas, and other associated public
use facilities, open and available to all on equal terms.

f. Opetate, maintain, repair, rehabilitate, and replace the project, at no cost to the federal
government, in a manner compatible with the project’s authorized purposes and in accordance



XV

DAEN
SUBIJECT: Truckee Meadows, Nevada

with applicable federal and state laws and regulations and any specific directions presctibed by
the federal government.

g. Hold and save the United States free from all damages arising from the construction,
operation, maintenance, repair, rehabilitation, and replacement of the project, except for damages
due to the fault or negligence of the United States or its contractors,

h. Perform, or ensure performance of, any investigations for hazardous substances that are
determined necessary to identify the existence and extent of any hazardous substances regulated
under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), P.L. 96-510, as amended (42 U.S.C. 9601-9675), that may exist in, on, or under
lands, easements, or rights-of-way that the federal government determines to be required for
construction, operation, and maintenance of the project.

i, Assume, as between the federal government and the non-federal sponsor, complete
financial responsibility for all necessary cleanup and response costs of any hazardous substances
regulated under CERCLA that are located in, on, or under lands, easements, or rights-of-way
required for construction, operation, and maintenance of the project.

j. Agree, as between the federal government and the non-federal sponsor, that the non-federal
sponsor shall be considered the operator of the project for the purpose of CERCLA liability, and
to the maximum extent practicable, operate, maintain, repair, rehabilitate, and replacc the project
in a manner that will not cause liability to arise under CERCLA.

13. The recommendation contained herein reflects the information available at this time and
current departmental policies governing formulation of individual projects. It does not reflect
program and budgeting priorities inherent in the formulation of a national civil works
construction program or the perspective of higher review levels within the executive branch.
Consequently, the recommendation may be modified before it is transmitted to the Congress as a
proposal for authorization and implementation funding. However, prior to transmittal to
Congress, the sponsor, the state, interested federal agencies, and other parties will be advised of
any significant modifications and will be afforded an opportunity to comment further.

THOMAS P. BOSTICK
Lieutenant General, USA
Chief of Engineers
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Truckee River ~ Flood Management Authority

May 7, 2013

William J. Leady, P.E.

Sacramento District Commander
Department of the Army Corps of Engineers
1325 J Street

Sacramento, CA 95814-2922

RE: Truckee Meadows Flood Conirol Project (TMFCP)- Letter of Intent as the Non-Federal Sponsor

Dear Colonel Leady:

The Truckee River Flood Management Authority (TRFMA) is 2 joint powers authority with representatives
from the City of Reno, the City of Sparks and Washoe County. TRFMA has been monitoring the progress
made by the Corps, Sacramento District, on the development of the GRR/EIS on the above referenced
project since completion of the formal Memorandum of Agreement dated August 22, 2012, We are pleased
that the TMFCP is nearing the final stage of the Draft Feasibility Revaluation Report and Environmental

Impact Statement.

TRFMA hereby confirms its intent to participate as a Non-Federal Sponsor for the design and construction
of the proposed flood risk reduction project as described in the current document as Alternate 3 with 50-yr
fevel of flood risk protcetion. TRFMA’s continued sponsorship for the subsequent phase(s) is subject to
development of a separate agreement for PED. We understand that this letter of intent is not a binding
commitment by the TRFMA with the Army Corps of Engineers and does not financially commit TRFMA
to future expenditures without a aew and separate agreement.

In closing, TRFMA would like to reiterate our appreciation to the Corps for its continued work in helping to
solve the flood control issue that impacts the economy of Notthern Nevada, and threatens lives and property
owners in Reno, Sparks and Washoe County. We look forward to completing this important Feasibility
Phase and initiating dialogue regarding development of agreements for subsequent phases.

Wigmes) Regards,

ay L. Aldean, P.E.
Executive Director

Ce: TRFMA Board of Directors
Josephine Axt, Planning Division Chief, Los Angeles District
Glen Reed, USACE Project Manager

Truckee River Flood Management Authority @ 9635 Gateway Dr. Suite A @ Reno, NV 89521 « 775-850-1460
® FAX 775-850-7453 ® www.truckeeflood.us
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{18, Department of Homeland Securify
1111 Broadway, Sulte 1200
Qakiand, CA 94607-4052

FEMA

February 11, 2014

Theodore A, Brown, P.E, o
U.8. Army Corps of Engineers, Headquarters
CECW-P (S4)

7701 Telograph Road -

Alexandria, VA 22315-3860

-Dear Mr, Brown:

This is in response fo your requested review of the proposed report of the Chief of Engineers and the
report of the district engineer on the Truckee Meadows Flood Control Project, Nevada, We are happy to
assist with this review and comment is provided below.

The recommended plan is to reduce risk by constructing floodwatls, levees and floodplain terracing. The
proposed project would increase water surface elevations within the Truckee Meadows area and along
downstream reaches of Steamboat Creek, Boynton Slough and North Truckee Drain by 4-8 inches for
events between the 2% and 1% annual chance floods, Approximately 764 homes and 128 multiplex
apartment buildings could be impacted by these increased flood elevations on the south side of the

Truckee River.

The Cities of Reno and Sparks are participants in the National Flood Insurance Program (NFIP) and have
adopted floodplain management requirements. These ordinances require that any development in a
regulatory floodway cause no increase in flood levels during the occutrence of the base (1% annual
chance) flaod discharge. The area of proposed construetion in the recommended plan is located within a
regulatory floodway, We recognize that the report notes this criterion is a non-federal responsibility and
compliance costs with flood projects are to be borne by local interests.

The report also highlights that the currently effective Flood Insutance Rate Map (FIRM) for Washoe
County, Nevada does not reflect existing flood hazards. Specifically, the mapped floodplains under
predict current conditions. My staff will be coordinating with local officials on this matter and we trust
existing conditions hydraulic modeling and floodplain mapping can be provided when they are finalized.

Thank you for your efforts to reduce flood risk and the opportunity to review the proposed report. If you
liave any questions regarding this matter, please contact Mr. Bric Simmons, of my staff, by telephone at

(519) 6277029, or by email at Eric.Simmons@fema.dhs.gov.

Sincerely, .

Sally ZiolkowskKi, Director
Mitigation Division

ce: M, Shaun Carey, City Manager, City of Sparks
Mr, Andrew Clinger, City Manager, City of Reno
Me. Rob Palner, Nevada State Floodplain Manages/NFIP Coordinator

wivw. fema gov
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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS
441 G STREET, NW
WASHINGTON, DC 203141000

REPLY TO
ATTENTION OF

APR 1 2014

Planning and Policy Division

Sally Ziolkowski

Department of Homeland Security

Federal Emergency Management Agency, Region IX
111 Broadway, Suite 1200

Oakland, CA 94607-4052

Dear Ms. Ziolkowski:

This letter is in response to your comments on the final General Reevaluation Report and
Environmental rnpact Statement for the Truckee Meadows Flood Control Project provided in a
letter dated February 11, 2014. We appreciate your review of the reports. As noted in your letter,
Sacramento District will coordinate with you regarding the existing conditions hydraulic
modeling and floodplain mapping developed for this project.

If you have further questions or need additional information, please contact the study lead
planner, Kim Carsell, at (916) 557-7635.

Sincerely,

M A s

Theodore A. Bi'own, P.E.
Chief, Planning and Policy Division
Directorate of Civil Works

Printad on @ Racyclad Paper
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX
75 Hawthorne Street
San Francisco. CA 94105-3501

Dl‘dh[‘é

Agnct

February 18, 2014

.- Colonel- William-J.-Leady;-District Engineer
U.8. Amy Corps of Engineers
Sacramento District
1325 J Street
Sacramento, California 95814-2922

Attention: Tyler Statker

Subject: Final Environmental Impact Statement for the Truckee Meadows Flood
Control Project, General Reevaluation Report (CEQ # 20140011)

The U.S. Environmental Protection Agency is providing comments on the subject Final
Environmental Impact Statement. Our comments are provided pursuant to the National
Environmental Policy Act, Council on Environmental Quality regulations (40 CFR Parts
1500-1508), and our NEPA review authority under Section 309 of the Clean Air Act.

EPA reviewed the Draft Environmental Impact Statement for the Truckee Meadows Project
and provided comments in our July 8, 2013 letter. We rated the document EC-2,
Environmental Concerns ~ Insufficient Information, based on our concerns regarding water
resources, including restoration, and air quality '

We remain concerned by the uncertainty of future restoration of the Truckee River. We
understand that the high cost of the wildlife enhancement plan selected in the General
Reevaluation Report -- preliminarily estimated at $47 million - may be too costly for local
stakeholders to support with matching funds. In responding to our comment, the FEIS states
that the Corps will participate with federal agencies and local interests to seek restoration,
opportunities. EPA strongly supports restoration; therefore, we encourage the Corps and its
partners to be diligent and creative in arriving at affordable and sustainable solutions.

In response to our comment on air quality, the FEIS states that an updated estimate of
annual project emissions will be prepared for the preconstruction engineering and design
phase of the project. Construction specifications for the project will include measures to
further reduce potential emissions from construction equipment and vehicles. We ask that
these commitments be incorporated into the Army Corps’ Record of Decision as mitigation

measures.

We appreciate the opportunity to review this FEIS. When the Record of Decision has been
signed, please send one copy to the address above (mail code: ENF-4-2), If you have any
questions about our letter, please contact Tom Kelly, the lead reviewer for this project, at

kelly.thomasp@epa.gov or (415) 972-3856, or call me at (415) 972-3521.
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Sincerely,

é’i,;;q, f77 51/%»/41 }[g"

Kathleen Martyn Goforth, Manager
Environmental Review Section (ENF-4-2)

cc (via email): Caryn Huntt DeCarlo, U.S. Bureau of Reclamation
Beverly Harry, Pyramid Lake Piute Tribe
Danielle Henderson, Truckee River Flood Management Project
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DEPARTMENT OF THE ARMY
U.$. ARMY CORPS OF ENGINEERS
441 G STREET, NW
WASHINGTON, DC 20314-1000

REPLY TOQ
ATTENTION OF

. APR 1 w4
Planning and Policy Division

Kathleen Martyn Goforth

Environmental Review Section (ENF-4-2)

U.S. Bnvironmental Protection Agency, Region IX
75 Hawthorne Street

San Francisco, CA 94105

Dear Ms. Goforth:

This letter is in response to your comments on the Truckee Meadows Flood Control Project,
Final Environmental Impact Statement provided in a letter dated February 18, 2014. We
acknowledge your concern about future restoration of the Truckee River and encouragement to
find affordable and sustainable solutions, Regarding your commients on air quality, Sacramento
District has added to the Record of Decision the commitments to include measures in '
construction specifications that would further reduce potential emissions from construction
equipment and vehicles. The District has also confirmed the commitment to update the estimate
of annual project emissions for the preconstruction engineering and design phase of the project.

Sacramento District project staff will provide the Record of Deciston to your office upon its
execution as you requested and continue to coordinate with the Envirenmental Protection
Agency as the project moves forward. We trust that the above information sufficiently addresses
your concerns, If you would like o discuss these issues further, please contact the study lead

planner, Kim Carsell, at (916) 557-7635.

Sincerely,

k Y
heodore A, Brown, P.E.
Chief, Planning and Policy Division
Directorate of Civil Works

Printed on @ Racyclad Papsr
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airport’s Airport Operations Area and a hazardous wildlife attractant if the attractant could
cause hazardous wildlife movement into or across approach or departure airspace.

As portions of the Truckee Meadows Flood Control Project are within 10,000 feet of the RNO
Adrport Operations Area, and within 5 miles of RNO approach/departure airspace, the
proposed project revegetation plan should be developed and reviewed with the assistance of a
wildlife biologist qualified to conduct wildlife hazard assessments. FAA standards for such
wildlife biologists are included in FAA AC 150/5200-36B Qualifications for Wildlife Biologist
Conducting Wildlife Huzard Assessments and Training Curviculums for Airport Personnel
Involved in Controlling Wildlife Hazards on Airports. We also recommend that the RNO
airport staff be included in the development and review of the proposed revegetation plan for
aveas near the airport. The overall goal of those reviews should be to ensure that revegetation
completed within 10,000 feet of the RNO Alrport Operations Area has the minimum
attractiveness to hazardous wildlife, and that no areas are created that would encourage more
hazardous wildlife to cross the RNO approach/departure airspace,

The FAA ACs mentioned in this letter are available at the FAA national website
www.faa.gov, If you have any questions, please contact me, at 650-827-7601, or Doug
Pomeroy, Environmental Protection Specialist, at 650-827-7612.

Sincerely,

Robin K. Hunt
Manager, Sun Francisco Airports District Office



XXIII

Pyramid Lake Paiute Tribe

Post Qffice Box 356
Ntvon, Nevada 89424
Telephone: (775) 574-1000 | 574-1001 1 5741002
FAX (775) 574-4008

February 18, 2014

Via Ematl: spk-pao@usace.army.mil

U.S. Army Corps of Englneers
Sacramento District

Attn: Mr, Tyler Statker

Public Affairs Specialist

1325 J Strest
Sacramento, CA 95814

Re: Comments on the Final EIS for the Truckee Meadows Flood Control Project

Dear Mr. Stalker:

The Pyramid Lake Paiute Tribe (Tribe} appreciates the opportunity to provide comments on the
Final Environmental Impact Statement {EIS} and General Reevaluation Report {GRR) on the
Truckee Meadows Flood Control Project prepared by the U.S, Army Corps of Engineers
{USACOE}. The USACOE made both Final EIS and GRR available for review with a letter to all
Interested parties dated January 17, 2014, The 32-day public review perlod extends from

January 18 to February 18, 2014,

The USACOE Introduced the Tentatlvely Selected Plan (TSP) for the Truckee Meadows Flood
Control Profect at a meeting with the Tribe on April 16, 2013, This was the first time the Tribe
was presented with the TSP. Prior to this meeting there was practicafly no government-to-
government consultation of the TSP and scoping of the alternatives as presented in the May
2018 Draft EIS and December 2013 Final EIS, Tha USACOE also made a brief presentation of the

TSP to the Pyramid Lake Tribal Council on May 15, 2013.

The Tribe would like to provide the following sallent comments on the 2014 Fihal £IS and GRR
prepared by the USACOE for the Truckee Meadows Flood Control Project.

1. The Tribe appreciates the early efforts by the USACE to consult with the Tribe.
However, once there was a need for “reflnements and corrections to the hydraulic and
econormic models being used” In early 2010, USACE baslcally discontinued the technical
communications with the Tribe untlf April 2013, a month before the Draft EIS was to be
released. This three-year hiatus up unti! the release of the Draft €IS Is not consldered
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February {8, 2014
Page 2

“regular,” does not satisfy the intent of Executive Order 13175, and does not meet the
standards for the United States fiduclary responsibilities to protect Tribal trust
resources, it would have been helpful If the USACE had continued its consultation with
the Tribe when the hydraulic and economic models were belng revised, For example, it
would have been helpful if the documentation report on the updsted hydraulic model
of the Truckee Meadows was made avallable to the Tribe for technlcal review when it
was completed on April 11, 2011, #t was not until later in 2013 that the Tribe became
aware that all of the environmental restoration features of the project have been
dropped. Even after the April 2013 meeting, USACE did not provide a “meaningful”
consultation on the proposed profect. For example, the Tribe would be interested in
detention basin features of the proposegf upstream flood control project, because
detention basins tend to decrease the flood flows Into the Lower Truckee River
compared to other flood control features such as levees and terracing. However, the
USACE has Indicated that all detention basins are economically unfeasible, without
providing the detalls to the Tribe.

. 'The Tribe has learned that significant changes occur to the Lower Truckee River after
large floods and after the previous flood control prajects by the USACE, primarily In the
1960s. In particular, changes to the course of the river, severe erosion, and channel
entrenchment have occurred, as witnessed after large flood events. This is why the
Tribe Is concerned about even modest Increases in flood flows. These observed
changes to the river are too large for ordinary flows, yet ardinary flows are only what
this EIS focuses on,  Currently, the Tentatively Selected Plan will increase flood flows by
5 to 10%, but the EIS determines no significant Impacts to channel evolution and
sediment dynamics based on no changes to ordinary flows. This finding does not agree
with the Tribe’s observations after flood svents. The dynamic of channel changes
resulting from high flow events needs to be incorporated into the project mitigation

measures.

,  While the Final EIS mentions the Truckee River Flood Management Authority (TRFMA}
Plan, the environmental impacts of the combined projects by USACOE and TRFMA are
not analyzed. Pafticularty because both projects appear to be discounting the effects of
tncreased Hood flows in the Lower Truckee Rivar, the combined impacts of both projects
should be analyzed, The Federal (USACOE} and non-Federal (TRFMA) entities have been
working closely together over the fast fifteen vears, and the Irapacts from their

conjunctive flood control project should be addressed in the FIS.
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4, The discussion in the EIS on impacts to the delta at Pyramid Lake is Inadequate. The EIS
reasons {p, 5-31), with no supporting analysis, that the project, which would increase
flood flows, would decrease sedimentation at the Pyramid Lake delta relative to the no
action alternative, Although the Tribe knows that larger floods cause erosion and
carries more sediment load In the fake, this EIS reasons that an increase in flood flows
will have the opposite effect on sediment load, which is counter intultive. The increase
in sedimentation will make it physically harder for cul-ul and Lahontan cutthroat trout
(LCT) to make passage through the bralded channels In the delta, particularly under
fower flow conditlons. The situation at Pyramid Lake Is particularly sensitive because
the lake level has dropped significantly due to upstream diversions.

5. The Tribe strongly urges USACOE to put the lower river restoration works back Into the
project and attenuate increases in flood flows in the Lower Truckee River whenever
nossibie, as originally authorized by Congress.

in addition to the above comments, attached with this letter are additional comments by the
Tribe, which Include technical comments on the 2014 Final EI$ and GRR by the USACOE for the

Truckee Meadows Flood Control Projfect.

Based on the above comments, Including the comments attached with this letter, the Tribe
finds the pracess for the preparation of the environmental document and the 2014 Final EI$
and 2013 Draft EIS for the Truckee Meadows Fload Control Profect are significantly deflclent.
The Tribe strongly recommends the issuance of a revised environmental document by the
USACOE for the Truckee Meadows Flood Control Project.

Thank you far the opportunity to provide comments on the 2014 Final EIS and GRR for the
Truckee Meadows Flood Control Project.

Sincerely,

ﬁ%@%@%

Elwood Lowaety, Tribal Chalrman
- Pyramid Lake Paiute Tribe

Attachment
A hard copy of the comments is mailed via overnight mall (FedEx).

Ce list is on following page.
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Terence James
Albert John
Donna Noel

Don Springmeyer
Chris Mixson

Lisa Heki

Ali Shahroody
File
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Attachment

Comments by Pyramid Lake Paiute Tribe on Final Environmental Impact
Statement and General Reevaluation Report for the
Truckee Meadows Flood Control Project
Prepared by U.S. Army Corps of Engineers Sacramento District

The U.S. Army Corps of Engineers (USACE) made available the Final General Reevaluation
Report (GRR) and Environmental Impact Statement (EIS) for the Truckee Meadows Flood
Control Project (TMFCP) for public review on Janvary 17, 2014, The public review petiod for
the Final BIS extends from Janvary 18 to February 18, 2014, The Draft EIS was issued on May
17, 2013, and the Tribe provided comments on the Dra®t EIS on July 8, 2013.

Unfortunately, the Pyramid Lake Paiute Tribe (Tribe) finds the USACE’s responses to the
Tribe's comments on the Drafl BIS inadequate and still finds the 2013 DEIS and 2014 FEIS
significantly deficient. The Tribe still strongly recommends the issuance of a tevised
environmental document by the USACE for the Truckee Meadows Flood Control Project before

submittal of the Chief’s Repoxt on the project.

There are enough uncertainties and inadequacies in the current hydrologic, hydraulic, and
geomorphic technical avalyses, such that a lot of this work needs to be revised and expanded
naw, not later, in order to properly disclose the environmental impacts of the project, The Tribe
emapathizes with the USACE’s desire to finish the project as quickly as possible. However, had
the USACE not gone into a three-year hiatus in communications with the Tribe up until a month
hefore the issuance of the Draft EIS, the Tribe’s request to revise and expand the current
hydrologic, hydraulic, and geomorphic analyses could have been avoided.

Tt is also unfortunate that the USACE in the GRR and EIS does not ake at least partial
responsibility for the channel incision and entrenchment effects in the Lower Truckee River. In
pacticular, the USACE's earlier flood control efforts jn the 1960s hud a significant impact on the
increase in channel ineision in the Lower Truckee River and associated detrimental
environmental effects. Currently, this important fact is discussed in only four sentences in the
EIS {pg. 5-18 and 6-9): .

‘These alterations 1o the river included stealghtening and widening for flood control and
construction of 1-80, fhe Southern Paclile Railroad, and (he Truckee Canal. Straightening the
channel had the effect of Increasing the sediment transport rate because all of the streamflow was
held within the banks, This caused the chaunel slope and flow depth to incrense, and resulf in
higher stress an the channel bank and bed material. The result was a deeper channgl cut and more

bank erosion.

T the impacts regarding channel incision in the Lower Truckee River from past flood control
projects are not properly explained and disclosed in detail, how is the Tribe to beliove that
impacts of the current project, which will basically do the same thing (increase flood flows in the
Lower Trackee River), will have no impacts on the channel geomorphology.

While a 5 to 10% increase in flood flows may not sound like much, this is on top of previous
channel degradation caused by previous increases in flood flows due to flood control projects. A
chanuel that Is incised has a greater likelihood of expetiencing dramatic alterations in form and

1 February 18,2013
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function., This fact is also omitted in the EIS but is stated in other USACE general handbooks
{i.e. “Review and Synopsis of Natural and Human Controls on Fluvial Channel Processes in the
Arid West”, Field and Lichvar, 2007), Why this evaluation was omitted in the EIS, which
obviously applies to the Lower Truckee River based on previous impacts, is not known and it is
indicative of an inadequate environmental analysis,

It is important to note that the USACE quotes the Nevada Department of Transportation
geomorphic study by Miller in 1994 for the proposition that the Truckee River is stable and has
been stable for decades (Final EIS pgs. 5-19 through 5-21; 6-10; and Appendix B: US Fish and
Wildlife Coardination Report, p. 15). This may be cited in the EIS and GRR to imply that there
should not be concerns about the geomorphic impaets of the project. However, the EIS and GRR
fail to mention that the same study reissued by Nevada Department of Transportation in 2001

(NDOT, 2001) states that:

The most significaut unstable stream segments in terms of both latert and vertical chunge are located
(1) from roughly the [-80 bridge at Wadsworth downsticam to Pyramid Lake, and (2) the reach
extending from approximately Vista Reefs sast of Sparks to just upstream of the East McCarran
bridge. The exact cause(s) of instability are indeterminate, but are probably related fo base fevel
lowering and channel modifications implemented primarily for flood control.

The EIS also relies heavily on 4 sediment study performed the USACE Vicksburg,
Mississippi River office (USACE, 2008). It is important to note that this Sediment Stabitity
Assessinent in 2008 was analyzed under a different alterpative that already included
environmental eghancement and mitigation measures in the Lower Truckee River, This is no
longer an appropriate assumption because the Tentatively Selected Plan includes no
environmental enhancement and mitigation measures in the Lower Truckee River. The
conclusion of no significant geomosphic inmpacts from the Tentatively Selected Plan is largely
derived from the effoctive discharge analysis in the USCACE 2008 study as described below
(Final EIS, pgs. 30-31)

However, sediment budget analyses carried out on Alternative 3(d) and the Locally Developed Plan,
whose flood tisk management features wonld induce {lows In the Lower Truckee River reach up to
3,300 cfs greater than the No Action condition ina 1% ACE event, indicated minor changes to the
average annval volume of sediment transport (or yield) along the Lower Truckee River resulting from
Alternative 3(d) and the Locally Developed Plan (USACE, 2008b)..... In genexal, for both the No
Action and Alternative 3(d) (as well 3s the Locally Developed Plan) conditions, the effective
discharge behween Vista and Marble Bluff Dam wus estimated af around 3,000 cfs which roughly
translates to approximately a 1/3 ACE event (i.2,, about a 3-year evenl). Hydraulle modeling of the No
Action and Floodplain Terrace Plan indicates no increases in flood discharges out of the Truckee
Meadows for the 1/5 ACE event. Thus, significant long-tern impacts in sedimentation due fo the
Floodplain Terrace Plan is considered unlikely since the effective discharge is not impacted by the

project,

The effective discharge is the flow that transports the largest fraction of (he average annual
bed material load. However, the effective discharge concept does not deal directly with the
subject of channel bed elevation stability. Rather, it is implied that the medium range floods
move the most sediment downstream over time, and that the same amount of sediment is
delivered from one location to another during the same time interval, A key assumption in
effective discharge analysis is that the bed is in equilibriun, i.e. changes based on different
amounts of sediment from upstream are hot accounted for. Based on the effects of previous
flood control projects on incision in the Lower Truckee River, the key issue of channel incision

2 Febroary 18, 2013
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that occurred during flood events and during pon-equilibrium conditions caused by previous
USCACE flood control projects should have been included in the analysis of the proposed
project, Even USACE’s own sediment study by the Vicksburg office (USACE, 2008), which
this EIS relies upon, states: .
The channel stubility assessment addresses stability issues on a reach basis, ignoring river adjustments
that witl accur with non-equitibrium conditions. (py. 2, USACE, 2008)...Bed elevation changes can be

expected in both cases, The signiffeance of these changes can only be determined with 4 non-
cquitibrium How numerieal model study. (pg. 8, USACE, 2008)

Relying predominantly upon éffective discharge type analyses, even if done correctly (which it
was not during this “feasibility” stage), Is specnlative at best for this study, pasticularly when
channel incision and entrenchment is the key issue as it was for the previous USACE flood
control projects in the Truckse Meadows. In the ease of the Tiuckee River, after large flood
events and after the previous flood control projects by the USACE, while floods were
successtully reduced in the Reno-Sparks area, the Lower Truckes River experienced significant

chatme] incision and downcutting,

Following the USACE's flood control projects, downeutting has been observed in the Lower
Truckee River in connection with large flood events, See comments by Otis Bay and Desert
Research Institute submitted previously in the Tribe's comments on the Draft EIS (pg. 8), which
were ignored in the Final EIS. The notion that the proposed project makes “No change to
effective discharge in the Lower Truckee River” should not preciude the examination of the
impacts from the proposed floud control project in regard to “significant” changes that bave
occutred and are expected to continue to oveur during flows higher than the effective discharge
as evidenced alreddy on the Lower Truckee River, Consistent with this type of explanation, the
impacts of previous flood control projects should be documented and analyzed in more detail in
the BIS (i.e, provide examples from Otis Bay and Desert Research Institute), The dynamic of
channef changes during high flow events needs expansion and incorporation into the project

mitigation measures,

While the seience of channel stabilify is somewhat inexact, what is undisputable is that a
higher peak in flood flows will be sent downstream o the Lower Truckee River under the
proposed project, and this bas resulted in significant channel degradation from past flood control
projects. Restoration is needed to addsess the ecological dantage (i.e. loss of sinuosity) caused
by the past actions and will help attenvate the potential increase in erosive forces caused by the
amplified flood peaks in the Lower Truckee River,

The GRR and EIS should also address the full environmental impuacts of the entire project
(not just the Federal portion), which in this case includes additional flood eontrol measures that
will be part of the non-Federal sponsors undertaken by the Truckee River Flood Management
Authority (TRFMA) in coordination with the USACE’s project. The Federal and non-Federal
entities have been working together over the last fifteen years, and the impacts from the
conjunctive flood control project should be addressed in the BIS. The USACE was not
responsive to this comment as responded in item #27 which states,

See section 3.5.4 for a discussion on TRFMA’s proposed revisions to the locally developed plan.
Based on USACE’s review, TRFMA s revised locally developed plan Is not a substantially different
alternative than those alieady considered in this EIS.

February 18, 2013
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Section 3.5.4 relates to “Alternatives not Consideved Further”. The Tribe is not requesting
that the Locally Developed Plan be chosen as a separate alternative, but rather that the
environmental effects from combined projects for flood control by the Federal and non-Federal
entities be evaluated together in order to avoid piecemeal treatment and review of significant

impacts to downstream partles.

What is even more problematic in the EIS is that the Locally Developed Plan (ILDP) is
becoming mote fike Alternative 3C, which is also similar to Alternative 3D, previously the
USACE preferred plan for the *117-year event” (1997 storm) in the Truckee Meadows, Both
Alternatives 3C and 3D plang include large volumes of terracing at the Vista Narrows (which
acts as a natural bottleneck for the passage of flood flows from the Truckee Meadows o the
Lower Truckee River). This proposed terracing by opening the Vista Narrows could have
significant environmental consequences in downstream areas, The response in item #2715
incorrect by implying that the TRFMA plan, Alternative 3C, or Alternative 3D is “within the
range of project scales” of the Tentatively Selected Plan (TSP) by the USACE. These plans
{TRFMA, Alternative 3C and Alternative 3D) would definitely have more severe environmental
impacts in the Lower Truckee River compared to the TSP, The impacts would be similar to the
previous USACE project which involved dredging of the Vista Reef in the late 1950s and carly
1960s. Tyen the USACE felt the need to add hydraulic mitigation and restoration projects in the
Lower Truckee River under the original plan. However, in order o save money, as stated in the
EIS: “IRFMA’s revised plan does not include downstream bank stabilization as part of the
initial construction, as anticipated by the USACE for mitigation from a similar increase in peak
flows, but does inchude acquiring sccess easements for potential future scour remediation.” This
approach to cut environmental restoration projects in the Lower Truckee River and at the same
time increase the peak flood flows in the Lower Trackes River is very coneerning to the Teibe,

The Tribe strongly urges the inclusion of lower river restoration works into the project as
originally included, and the attenuation of increases in flood flows in the Lower Truckee River
whenever possible, as originally authorized by Congress and expanded upon in later settlement
agreements. The direction that the flood control project in the Truekee Meadows appears to be
heading based on this GRR and EIS is to avoid restoration works in the Lower Truckee River
and not to be concerned about increasing flood flows downsiream in the Lower Truckee River
due to economic factors, This type of benefit analysis is at the expense of Tribe’s trust
resources. The analysis simply discounts the environmental damage from the increase in flood
flows by the past and future projects. The Tribe understands the need for flood protection in the
Truckee Meadows, but beligves it should be done without further damaging the trust resources
on the Pyramid Lake Indian Reservation, even if this meuns higher economic costs,

Hi
i

"

4 February 18, 2013
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Specific comments on the USACE responses to the Tribe’s comments are provided below
and they are identified by the USACE numbering system, [t should be noted that the USACE
was ot responsive to many of the Tribe's comments to the Draft EIS.

#21 and #22

The Tribe appreciates the eatly efforts by the USACE to consult with the Tribe. However, once
there was a need for “refinmnents and corrections to the hydraulic and economic models being
used” in early 2010, USACE basically discontinued the technical communications with the Tribe
until April 2013, a month before the Draft EIS was to be released.  This three-year hiatus up
until the release of the Deaft BIS is not considered “regular,” does not satisty the intent of
Executive Order 13175, and does not meet the standards for the United States fiduciary
responsibilities to protect Tribal trust resources. It would have been helpful if the USACE had
continued ifs consultation with the Tribe when the hydraulic and economic models were being
revised, Tor example, it would have been helpful if the documentation repott on the updated
hydraalic model of the Truckee Meadows was made available to the Tribe fox technical review
when it was completed onn April 11, 2011, It was not uatil later in 2013 that the Tiibe became
awate that all of the environmental restoration features of the Project have been dropped. Even
after the April 2013 meetings, USACE did not provide a “meaningful” consultation on the
proposed project. For example, the Tribe would be interested in detention basin features of the
proposed upstream flood control project, because detention basins tend to decrense the flood
flows into the Lower Truckee River compared to other flood control features such as levees and
terracing. However, the USACE has indicated that all detention basins are economically
unfeasible, withoui providing the details to the Tribe,

#23

It is not clear which comments of the Tribe are responded to by the USACE under this item,
Sometimes the ovder of the responses by the USACE are not consistent and do not address all of

the components of Tribe’s comments.

#24, #25 and #26
Please see comments above on items #21 mnd #22 regarding constultation with the Tribe.

#27
‘The response in ifem #27 states,

“Sea soction 3.5.4 for a discussion on TRFMA’s proposed ravislons to the locally developad plan.
Based on USACE's review, TRFMA's revised locally developed plan Is not a substantially different
alternative than those already considerad in this EI8.”

Pleage see Tribe's comments above on this item.

#28

Please see comments above (pages 1-3).

#29

Please see comuments above on iteras #21 and #22.
s Febroary 18,2013
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#30

The EIS does not mest the project’s authorized purpose and need which included “fish and
wildlife enhancement” features.

#31

Response noted, However, the Tribe is still concerned about the accuracy of the hydrologic and
hydraulic models, The Tribe requested model sensitivity analyses but has iot been provided by
the USACE.

#32

Please sce comments above on item #27.

#33

Please ses comments above on item #28. The baseline condition in this case is particulatly
important because a channel that Is incised has a greater likelihood of experiencing alterations in
form an function which is not addressed in the EIS,

#i4a

The USACE’s response does not address why the working hydraulic model was abandoned and
an entirely new model was created and why there was a “concern with the hydraulic and
economic models” (underline added for emphasis).

#34b

The Tribe is still concerned about the calibration of these models, The calibration should be
expanded to include years other than 1997, It is preferred fo have the expanded calibration
performed before the BIS is certified but not in the Preconstruction and Engineering Design
(PED) stage. This is important because currently the EIS relies on analysis of other flows
besides the 1997 flood event, but the accuracy of this analysis is not known. It is common
engineering practice to calibrate models to several different storm cvents not just one. Also the
same level of calibration effort should be applied to the Lower Truckee River models, not just

the Truckee Meadows model.

#34¢

This part of the model still needs further review. For example, the USACE stated in the May
2013 Draft EIS that “The existing conditions flow frequency for the Truckee Meadows area is
uncertaln due to complex backwater inferactions and significant overbank stotage.” Maybe
some additional simplified diagrams would help explain the hydraulic uncertainties in the reach
between McCarran Bridge and Vista,

#34d
Please sce comments above on ltem #34c. Tt would also be helpfut fo know the exact feedback
(laput and outpuf) between HEC-RAS and FLO-2d models,

6 February 18, 2013
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#35a

Response noted.  Due to potential effects of exror propagation between models, requested
sensitivity analyses would be appreciated.

#350

The issue is not the dynamic attenvation but the modeling of flow losses during a 117-yr event.
Please review the figure in Tribe’s comments to the Draft EIS, This may affect Table 25 of

Attachment B — Hydraulic Design as well.

#35¢ )

The problems with the geometric data identified by the UDSACE in the existing conditions HEC-
RAS model should be updated now rather than later during the PED stage. The EIS should be
based on the best available data. The level of effort used on the models of the Lower Truckee
River to dotenmine environmental impaets is not equal to the efforts used on the Truckee
Meadows model! for planning of the flood project features.

#sd

The model documentation should be updated now than later during the PED stage. The level of
modeling efforts to determine envirommental impacts in the Lower Truckee River is not equal to
the efforts used on the Truckee Meadows model for the planning of flood project features,

#36a

Please ses above contments on item #35a.
#36h
Please see above sommenis on item #35¢.

#36¢c

The Wadsworth to Pyramid Lake model should be updated now rather than later during the PED
stage. The BIS should be based on the best available data.

#36d

Please see gbove comments on item #36¢.

#37a

Response noted, Thank you for modifying the project to lessen the impacts to the Lower
Truckes River. Please see cotmnents above on itexus #27 and #28 regarding other impacts,
#37b

The Sediment Stability Assessment in 2008 was analyzed under a completely different
alternative which included environmental enhancement and mitigation megsuores for the Lower
Truckee River, Under the original framework and level of fanding, the authors of the 2008 study
could have assumed any additional changes to ritigation measures could be absorbed by the

7 February 18,2013
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otiginal funding and scope, This is no longer an appropriate assumption because the Tentatively
Seleeted Plan includes no environmental enhancement and mitigation measures,

#i7¢

Response noted. According to the 2008 USACE report, there would be an increase in
aggradation (5,100 tons) in the lower Trnckee Meadows and an increase in peak flows into the
Lower Truckes River, This would indicate that sediment deficient flows entering into the Lower
Truckee River during large flood events would increase the potential for further exosion in the

downsireani reaches.

#i7d

Please see comments above (pages [-3). The determination of no significant impacts to channel
geontorphology with increasing peak flood flows in the Lower Truckee River based on the
model that was not calibrated or verified is questionable. ‘

#37¢

Please see conmments above (pages 1-3). Even the early promoters of the effective discharge
concepts, Wolman and Miller, did not rely entively on effect discharge analysis for geomorphic
evaluation, For example as stated in their seminal work:

In the preceding discussion it has been argued that forees of moderate magnitude and frequency have
greater net affect on Tand-form dovelopment than <o intense short-lived forces associated with eatastrophic
events, Clearly, such a general conclusion vequives qualification to the oxtent that catastrophic events
producs vesults that are (1) unique in soma respect because of magnitude or (2) different In kind from
effects of more ordinary eceurrenges ... .Changes in dimension and position of stream channels commonly
occur during targe flouds.... Where stresses generated by frequent events are incompetent to transporl
avatluble materials, less (requent ones of greater magnituds are obviously required. Closer observation of
many geamorphic processes is required before the relative importanee of differsut procosses and of events
of differing Irude and frequency bn the formatlon of given features of the landseape can be adequately
evalpated, (“Magnitude and Frequency of Forces in Geomorphic Processes™, Wolman and Miiler, Johns
Hopkins Unlversity and Havvard University Manuseripl, May 4, 1959),

#37e

Pleasc sce commenis above (pages 1-3). The expansion of text in Chapter 6 is inadequate and
does not tecognize the impacts of channel inclsion caused by previous USACE flood control

projects.
#37f

Please see comments above (pages 1-3).

#37g
Please see comment #37d. This response does not adkdress the Tribe’s comment on the DEIS.

#37h

Please see comments above (pages 1-3),

8 February 18, 2013
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#38

Thank you for expanding the text in the BIS on the Pyramid Lake delta. However, the discussion
and analysis of impacts on the Pyramid Lake delta ave still inadequate. Please see Tribe’s
comments submitted on the Draft BIS and comments within this transmittal. Inadequacies in the
current hydrologic, hydraulic, and geomorphic analyses are cumulative when determining
impacts on the Pyramid Lake delta. The expected increase in channel incision upstream will
most likely cause additional sedimentation at the delta under the proposed project compared to
no action conditions. The impacts of entrenchment due to flood control projects has a unigue
feature on the Truckee River because all the induced erosion and incrensed sediment supply that
oceurs from the incised channels ends up at the delta of Pyramid Lake. The increase in
sedimentation makes it harder for cui-ni and LCT to muke passage through the braided channels
in the delta, particularly under lower flow conditions, The situation at Pyramid Lake is
particularly sensitive because the lake level has dropped significantly due to upstream diversions.

#39

Response noted. Thank you.

9 . TPebruary 18,2013
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DEPARTMENT OF THE ARMY
U.8. ARMY CORPS OF ENGINEERS
441 G STREET, NW
WASHINGTON, DC 20314-1000

REPLY TO
ATTENTION OF

Planning and Policy Division

Elwood Lowery

Tribal Chairman

Pyramid Lake Paiute Tribe
PO Box 256

Nixon, Nevada 89424

Dear Mr. Lowery:

This letter is in response to your comments on the Truckee Meadows General Reevaluation
Report (GRR) and Final Environmental Impact Statement (EIS) provided in a letter dated
February 18, 2014. We appreciate your review of these documents. All resolutions from the
Pyramid Lake Paiute Tribe’s previous comments received on the Draft EIS were incorporated

into the Final EIS.

Regarding concerns about consultation with the Tribe, the Corps takes its consultation
responsibilities very seriously and has endeavored to involve the Tribe on an ongoing basis in the
development of the project. As noted in the Final EIS, our collaboration, consultation, and
coordination with the Tribe extends back many years and has resulted in several adjustments to
project alternatives. Government-to-Government consultation for the Truckee Meadows project
was initiated in 2005. Regular meetings were conducted with the Tribe’s technical team to
discuss hydraulic models and outputs, as wells as alternatives and methods to minimize
downstream flows. In late 2010 through September 2011, the Corps focused efforts on the
preparation of Alternative Formulation Briefing documentation, and, as no new information was
being produced, no meetings were held with the technical team during that time. From
September 2011 to January 2012, there was no formal communication with the Tribe as the
project was inactive due to a number of issues such as project funding. Consultation was
resumed in 2012 once the issues were resolved, including a meeting in February 2012 and a
meeting in August 2012 where updates on project re-evaluation and a revised tentatively selected
plan were provided. In late 2012, regular technical meetings with the Tribe were again put on
hold as the Corps prepared the draft GRR and EIS for public release. Meetings were then
resumed with the Tribe in April and May 2013. Coordination with the Tribe is important to the
Corps and we are committed to our fiduciary responsibility to protect tribal treaty rights, lands,
assets and resources. As demonsirated above, we have been diligent in bringing new information
to the Tribe in meeting the intent and obligations of Executive Order 13175. In order to conduct -
regular and meaningful consultation and collaboration, we have ensured that the Tribe is
included in relevant technical discussions and maintained communication during project
development. We remain committed to maintaining relations and consultation with you as the
project moves forward and will do so through open communication and meetings between the
Tribe and the Sacramento District’s iribal liaison and District Engineer.

Printed on m Raeycled Paper
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Both the Draft and Final EIS for the project provide a complete and comprehensive fulfillment
of the requirements of the National Environmental Policy Act. Both documents provided a
discusston of the purpose and need for the action, alternatives, the affected environment, and also
the environmental consequences of the proposed action. The Final EIS provides a full and fair
discussion of significant environmental impacts, reasonable alternatives and also includes a
substantial cumulative effects analysis that addresses projects beginning with the Truckee River
and Tributaries, California and Nevada Flood Control Project that was completed in 1964, The
Final EIS includes a full summary of comments and responses that were received from
circulation of the Draft EIS, including reasons why some comments did not warrant further
agency response. The Final EIS also incorporates changes and/or corrections resulting from the
assessment of comments on the Draft EIS, including those received from the Tribe. .

We value and respect your concerns about any potential increases in flood flows, channel
stability, and sedimentation in the Lower Truckee River. The Corps concurs that farge episodic
events can result in increased amounts of erosion and channel instability; however, the relatively
minor change in flow rates (for the 1-percent annual chance exceedence event, for example)
between the with- and without-project conditions result in approximately the same amounts of
erosion and scour. Therefore, conclusions of the Final EIS focused on the effective discharge,
which is the factor that has the greatest effect on long term channel stability. In the case of the
Lower Truckee River, the effective discharge is not impacted by the Recommended Plan.
Regarding concern about using the 2008 Sediment Stability Assessment, the assessment
provided the best available data to accurately and comprehensively evaluate project effects in the
lower Truckee River. The assessment has undergone internal quality control review, technical
review from Corps experts outside of the Sacramento District and has also undergone
Independent External Peer Review by a panel of experts without Corps affiliation. Additionally,
the models used for this study, HEC-RAS and HEC-FDA, have both been certified as a result of
process to review, improve and validate analytical tools and models for Corps Civil Works
business programs. Both models have been peer reviewed and have been utilized for numerous
studies both in and outside of the Corps. As stated in the EIS, the Corps will consider the need
for more detailed modeling during future phases of the project. If outputs from this model
indicate substantial differences from the feasibility-level modeling, further evaluation of changes
to sediment dynamics may be warranted.

Regarding the Tribe’s concerns about the potential cumulative impacts of other constructed or
proposed Truckee River Flood Management Authority (TRFMA) flood control projects, both the
GRR and EIS took account of such potential impacts. Those documents included a thorough
description of the effects of previous flood control projects in and along the Truckee River, in
order to support plan formulation and environmental evaluation of thie Recommended Plan to
reduce flood risk in the Truckee Meadows area. In addition, due to comments received on the
Draft EIS, Chapter 6 of the Final EIS was revised to more thoroughly discuss any potential
cumulative effects of the Recommended Plan combined with other planned projects at this time.

Printed on @ Recyclod Paper
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The EIS indicates that the effects on Indian Trust assets from the project alternatives would
represent a minor contribution to the cumulative effects and would not significantly change the

existing condition of these resources.

Regarding potential impacts o the delta at Pyramid Lake, the feasibility-level hydraulic and
sediment budget analyses incorporated into the GRR and EIS indicates that there would be
minimal effects on depositional conditions of the delta. Additionally, a bmloglcal opinion (BO)
for short-term, construction-related effects on Lahontan cutthroat trout and cui-ui was issued by
U.S. Fish and Wildlife Service (FWS) on December 4, 2013. The FWS concurred that the
project is not likely to have long-term adverse effects to those fish species. All reasonable and
prudent measures and the terms and conditions identified in the BO would be implemented by

the Corps to minimize any project effects,

‘We appreciate your request and support for including ecosystem restoration work atong the
Lower Truckee River in the project, and we understand your concerns about past work within the
Truckee River basin. The past projects were designed and constructed to perform according to
standards at that time. The current project has been planned to meet much more stringent criteria
for ecological performance, as new guidelines and methodologies have been developed to guide
water resources projecis. Ecosystem restoration was considered in the GRR, including the
restoration of fish passage on the Truckee River. In 2012 the Corps and the non-Federal sponsor,
TRFMA, decided to provide an interim response to the project authority and foeus on the
single-project purpose of flood risk management in order to expedite completion of the study
consistent with Administration and sponsor priorities, Nevertheless, this does not preclude
future ecosystem restoration planning efforts in the study area, and we will continue to look for
opportunities to partner with the Pyramid Lake Paiute Tribe and/or non-Federal sponsozs to
conduct these future investigations. -

Again, we thank you for the commentary that you have provided. If you would like to
discuss these issues further, please contact the study planner, Kim Carsell, at (916) 557-7635.

Sincerely,

A
\TZ&A Brown,PE !

Chief, Planning and Policy Division
Directorate of Civil Works

Printed on @ Recycled Paper
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U.S. Department Western-Pacific Region 1000 Marina Bivd., Suite 220
of Transportation San Francisco Airports District Cffice Brisbane, CA 94005-1835
Faderal Aviailon

Administration

February 24, 2014

Mr. Theodore A. Brown, P.E,
Headquarters

U. 8. Army Corps of Engineers
CECW-P (SA)

7701 Telegraph Road
Alexandria, VA 22315-3860

Subject: Comments on Final Environmental Impact Statement for the Truckee Meadows
Flood Control Project, Nevada, General Reevaluation Report

Dear Mr. Brown:

Per your request, we have reviewed the Truckee Meadows Flood Control Project Report,
and provide the following comments. The Reno-Tahoe International Airport (RNO) is
located within the project area of the proposed United States Army Corps of Engineers
Truckee Meadows Flood Control Project.

RNO has received a number of federal grants through the Airport Improvement Program
to make capital improvements at the airport. Flood protection measures that reduce the
risk of flooding of RNO would also serve to protect capital improvements at the airport,
and therefore benefit civil aviation, However, [ would like to make you aware of several
factors that should be considered during project implementation.

Both the 3-Floodplain Terrance Plan (Recommended Plan) and the 2-Detention Plan
alternatives propose to provide habitat mitigation for areas disturbed by the project flood
control alternatives. The FAA recognizes revegetation measures may be required by existing
environmental regulations and regulatory agencies to profect water quality and compensate for
losses of habitat and aquatic resources. Such revegetation efforts should be consistent with the
2003 Memorandum of Agreement (MOA) between the FAA, U.S. Air Foree, U.S. Army, U.S.
Environmental Protection Agency, U.S. Fish and Wildlife Service, and U.S. Department of
Agriculture to Address Aircraft-Wildlife Strikes (wildlife-aircraft strike hazards). The MOA
recognizes that some habitats are more of an attractant to hazardous wildlife than others, and
encourages signatory agencies to follow FAA Advisory Circular (AC) 150/5200-338
Huzardous Wildlife Attraciants on or Near Alrports to minimize the risk of wildlife striking

aircrafi.

AC 150/5200-33B discusses which wildlife species represent the most serious risks to aircraft
and identifies the minimum separation distances between attractants to wildlife and existing
airports. AC 150/5200-33B recommends a separation distance of at least 10,000 feet between
airports serving turbine-powered (jet) aircraft and potential hazardous wildlife attractants, AC
150/5200-33B also recommends a separation distance of 5 miles between the edge of an
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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS
441 G STREET, NW
WASHINGTON, DC 20314-1000

REPLY TO
ATTENTION OF

Planning and Policy Division APR T 74

Robin K. Hunt, Manager

U.S. Department of Transportation
Federal Aviation Administration

San Francisco Airports District Office
1000 Marina Boulevard, Suite 220
Brisbane, CA 94005-1835

Dear Ms. Hunt:

This letter is in response to your comments on the Truckee Meadows Flood Control Project
General Reevaluation Report and Final Environmental Impact Statement (EIS) provided ina -
letter dated February 24, 2014, We appreciate your review of the reports and your recognition of
the benefits the flood risk management project would have on protecting capital improvements at

the Reno-Tahoe International Airport (RNO).

As was stated in the Final EIS; we acknowledge the need for consistency with the 2003
Memorandum of Agreement (MOA) between the Federal Aviation Administration (FAA), U.S.
Air Force, U.S. Army, U.S. Envitonmental Protection Agency, U.S. Fish and Wildlife Service,
and U.S. Department of Agriculture to Address Aircraft-Wildlife Strikes, The FAA Advisoty
Circular (AC) 150/5200-33B also has been considered, and the Sacramento District will continue
to reference the AC to minimize the risk of wildlife striking aircraft. The Sacramento District
also will continue coordination with RNO, U.S. Department of Agriculture Animal Plant Health
Inspection Service airport biologists, and FAA staff as project designs and revegetation plans are
refined to ensure consistency with the MOA and AC,

If you have further questions or need additional information, please contact the study lead
plannet, Kim Carsell, at (916) 557-7635.

Sincerely,

Al B0

Theodore A, Brown, P.E,
Chief, Planning and Policy Division
Directorate of Civil Works

Prinfed on @ Racycled Papsr
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March 10, 2014

Mr. Dan Artho, Senior Environmental Manager
United Sates Army Corps of Engineers
Sacramento District

CESPK-PD

1325 § Street

Sacramento, CA 95814

RE: Truckee Meadows Flood Control Project in the City of Reno & Sparks Washoe County,
Nevada

Dear Mr. Ortho:

The Reno-Sparks Indian Colony (RSIC) appreciates the ongolng participation and opportunity to comment on
the Final Environmental Impact Statement {EIS) and the Final General Reevaluation Report (GRR), dated
December 2013, regarding the Truckee Meadows Flood Control Project {Project). The RSIC understands the
Project was authorized by the Water Resources Development Act of 1988, and that the purpose of the EIS isto
evaluate the potential effects of the Project and its alternatives, which will address the flood risk management
and recreation alternatives in the Truckee Meadows along the 60 miles of the Truckee River, As we
understand, the EIS will meet the federal water resources project planning guidelines. The RSIC further
understands that the GRR is to address the potential modifications to the Truckee Meadows Flood Control

Project.

In reference to Chapter 5 {Affected Environment, Environmental Consequences and Mitigation) of the EIS,
specifically Sectlon 5.18 {Cultural Resources) and Section 5.19.2 {Environmental Consequences-Coordination
and Consulftation), the RSIC is, by way of this letter, providing its comments. On pages 5-229 and 5-241 of the
Native American Consultation Section, the RSIC Cultural Resource Manager/THPO is Michon R. Eben; my last
name in these sections is misspelled. In this same section, on pages 5-229 and 5-241, the EIS remarks on the
Tribe’s non committal of signing the Programmatic Agreement {PA). From the RSIC's perspective, signing this
PA delegated us to the status of a concurring party. The concurring status was merely to agree with the
document and not have any authority in executing, amending or terminating the PA. The appropriate leve| of
dealing with our Native American ancestral cultural items, remalns and funerary objects is at the signatory

fevel.
The RSIC applauds the Army Corps of Engineers (ACE), and its contractors’ efforts in finalizing the Ethnography

{The People and Places of the Truckee Meadows: A Ethnohistory of a Portion of the Truckee Meadows Flood
Controf Project, Woshoe County, Nevada) for the Project. The ethnographic study was to focus on identifying
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potential Traditional Cultural Properties within the Truckee Meadows which could be affected by the Project,
and to evaluate these places for federal eligibility. On page 5-230 (Chapter 5) there are statements that the
RSIC believes are inaccurate and must be clarified or removed from the EIS. The first sentence beginning with
“Prevailing thinking says that the Truckee Meadows was exclusively......” requires identification as to who the
“prevailing” thinkers are; if that Is not possible, RSIC requests that the sentence be deleted. The next
sentence, beginning with “The orlginal basls for the study was 1o conduct ethnographic.......... to attempt to
determine if one tribe had a legitimate claim to the Truckee Meadows as thelr ancestral homelands” is
problematic. The RSIC participated in the ethnographic Interviews, field trips, and studies because it has the
closest affiliation to the Project, and is representative of members and descendants of the Washoe, Paiute and
Shoshone Tribes. The RSIC’s participation was not to determine Tribal legitimacy to the Truckee Meadows,
We are requesting that this sentence be deleted because it Is Inconsistent with the Project’s ethnographic
study objectives. In addition, please delete the similar statement that “an ethnohistorie study was conducted
to attempt to determine the ancestral homeland claims of the Washoe Tribe and Northern Palute Tribe in the
Truckee Meadows” {page 5-241, second paragraph). These types of statements by federal and state agencies
may set precedence, or perpetuate a conflict amongst Tribes. The sharing of cultural and spiritual elements of
a Tribe with ethnographers Is In jeopardy when the use of the ethnographic study exceeds the original intent
of the study. The RSIC participated in the ethnographic study with the understanding that our elders and
Tribal Members were providing their knowledge on traditional cultural landscapes, habitation areas and land
uses for informational purposes, and not to perpetuate competing interests over past Tribal affiliations.

Consistent with Native American tradition, the entire Truckee River is a significant cultural resource. While
not formally designated, it has all the elements associated with, and it appears to be eligible as, a Traditional
Cultural Property. Several Native American Generations {past, current and future) continue to ntilize and
depend on the Truckee River. In the past several years, the RSIC has experienced unanticipated discoverles of
Native American human remains, funerary objects, and cultural resource items in areas assoclated with the
Truckee River. These areas were not identified as sensitive, therefore the Truckee River and associated areas
have the potential of containing buried cultural resources and/or human remains and funerary objects, even if
the area has been previously disturbed or recorded. To this extent, the RSIC {as the closest affiliated Tribe) has
an interest in Native American cultural resource protection and management of the Project. Therefore, the
RSIC is requesting a detailed “Estimated First Cost of the Recommended Plan” as is outlined in the GRR {Page
6-13, Cost Estimate). According to Table 6-3 (Page 6-13), cultural resources Is a cost estimate which, we
beliave, must include costs associated with ensuring that a qualified Native American Tribal Monitor, or
Monitors, be on site during all earth moving activitles {construction, data recovery, etc.} and that such
Monitor{s) are appropriately compensated from the Project budget. Because the RSIC is the closest affiliated
and Federally Recognized Tribe with a federally designated Tribal Historic Preservation Office {THPO), the RSIC
is further requesting that our Unanticigated Discovery Plan be included in the Project as follows:
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Discovery of Cultural Resources

The RSIC is requesting that Monitors be on site during any and all initial ground disturbance. Monitor(s)
shall be present during the initial ground disturbance, and on-site prior ta and throughout any initial
surface ground disturbance.

The RSIC and Monitor{s) shall be included as authorized representatives who are permitted to halt all
activities in a discovery situation. The RSIC Cultural Resource Program shall be notified within 1 hour of
the discovery. .

If any Native American cultural resources are discovered during the initial ground disturbance activity,
or excavations throughout the project, Monitor(s) shall be allowed to inspect all cultural resources
{along with the qualified project staff and archaeologist) and the site to determine the extent of the
discovery. ‘

The Monitor(s) shall be present during all undertaking related activitles.

in addition to the qualified cultural resource contractor, Monitor{s} shall be included in all the
evaluating of the Native American cultural resources found during the ground disturbance and
construction activities of the Project.

Monitor(s) shall be included in all discoveries along with the Archaeologist, and shall be included in all
areas of concern regarding Native American cultural resources.

Monitor{s) shall assess alt mitigation measures, comments and solutions with the Project staff.

Data recovery shall be observed by the'Monitor(s).

There shall be no scientific study or destructive analysis on any Natlve American cultural resources
which are discovered or removed from the Project site.

Notwithstanding applicable laws, the RSIC shall have the opportunity to remove and secure ownership
of any Native American cultural resources for the purpose of preservation and education.

Work can resume upon completion of removal of Natlve American cultural resources consistent with

the process outlined above.

Discovery of Human Remains

in the event that Native American human remains and associated funerary objects are discovered, the
RSIC THPO/Cultural Resource Program shall be notified within one (1) hour of the discovery. [t shall be
presumed that any human reinains and associated funerary objects are Native American, unless
preliminary evidence clearly establishes otherwise.

Monitor(s) and the RSIC THPO/Cultural Rescurce Program shall be a part of the initfal discussions with
any State, County, Federal and local reprasentatives regarding any discoveries,
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* In the event that Native American human remains and assoclated funerary objects must be recovered
or removed, the RSIC shall be permitted to participate In the removal so that It is done in a culturally
sensitive manner, in accordance with all State, Federal and Tribal laws. This will ensure that the RSIC's
spiritual and cultural responslbilities, and respect to the human remains and associated funerary
objects, are met, and will ensure confidentiality of the reburial.

« There shali be no sclentific study or destructive analysis on any human remains and associated
funerary objects that are discovered or removed from the Project site.

* Pictures and drawings of any discovered Native American human remains and associated funerary are

prohibited.

The RSIC understands and appreclates the efforts made to improve flood control management in the Reno-
Sparks metropolitan area. The RSIC looks forward to aur continued collaboration with the Project staff, If you
have any questions or need additional information, please contact me at {775) 785-1363 extension 5402 or

{775) 636-3242, or via emall at meben@rsic.org.
Sincerely,
“Aath o Floor

Michon R. Eben
THPO

cC: Mr. Mark Gitfillan, ACE District Tribal Liaison-Grand Junction, Colorade
Ms. Melissa Montag, ACE Archaeologist-Sacramento, California
Mr. Andy Hummel, City of Sparks, Nevada '
Mr. Eric Scheetz, Truckee River Flood Control Project-Reno, Nevada
RSIC Tri Basin Cultural Committee



XLV

DEPARTMENT OF THE ARMY
U.8. ARMY CORPS OF ENGINEERS
441 G STREET, NW
WASHINGTON, DC 20314-1000

REPLY TO
ATTENTION OF

Planning and Policy Division APR 8 2014

Michon R. Eben, THPO
Cultural Resource Manager
Reno-Sparks Indian Colony
98 Colony Road

Reno, Nevada 89502

Dear Ms. Eben:

This letter is in response to your comments on the Truckee Meadows Flood Control Project
General Reevaluation Report (GRR) and Final Environmental Impact Statement (BIS) provided
in a letter fo M, Dan Artho, dated March 10, 2014. Thank you for your review of these
documents. We apologize for the incorrect spelling of your name in the EIS. The correct
spelling has been incorporated into the EIS.

In regards to the Reno-Sparks Indian Colony’s (the Colony) position on the Programmatic
Agreement (PA), we understand your concern with being a concurring party to the PA rather
than a signatory. The existing PA already requires continual tribal involvement and consultation,
an obligation to which we are firmly commiited. Because the Truckee Meadows Flood Control
Project includes features that will be constructed on lands owned by the Colony, the Sacramento
District will provide the PA to the Colony to sign as a signatory party.

We appreciate the Colony’s overall suppoit for, and participation in, the ethnohistoric and
ethnographic surveys. Thank you for the clarifications provided in your comments. The
references in the EIS and ethnohistory report pertain to the conclusions provided by the Indian
Claims Commission (ICC) pursuant to Dockets 87 and 288. The EIS and ethnographic report
also note that the ICC conclusions did not consider additional testimony from the Northern

- Pajutes regarding use of the Truckee Meadows. The ethnographic report and EIS reiterate that,
at the time of Euroamerican intrusion, the Truckee Meadows was important to both the Washoe
and Northern Paiute peoples. However, the ethnohistory report was never intended to determine
legitimacy of Tribal claims to the Truckee Meadows. Statements alluding to that objective in the
EIS have been corrected or deleted, as appropriate. The ethnobistory report does not contain any

such statements.

You also indicated support for identification of the Truckee River as a traditional cultural
property (TCP). You further suggest that since the Truckee River is a TCP, and because of the
high potential for significant buried cultural resources, funding should be provided for tribal
monitors during construction. We recognize the significance of the Truckee River to the local
tribes. At this time we have not determined if a TCP will be established. The PA will govern
future activities to determine the presence of historic properties, including TCPs, and potential
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effects of the project. The Sacramento District will coordinate with the Colony during the pre-
construction engineering and design phase of the project regarding the future activities associated
with design and construction of the project.

As you requested, the Total Project Cost Summary is enclosed. The detailed project costs
associated with cultural resources for identification and evaluation of cultural resources and
potential monitoring for the project will be developed duting our pre-construction engineering
and design phase. As noted in the above paragraph, at this time we have not made a '
determination of the extent, if any, that monitoring will be required. This will be determined
when more detailed identification of significant cultural resources has taken place and potential
adverse effects to historic properties are assessed during the design phase and in coordination
with the State Historic Preservation Officer and the Colony.

The EIS summarized a geoarcheological study indicating high potential for buried
archeological sites along the river. Further efforts to identify these resources and develop an
archaeological monitoring plan, all in consultation with the Colony, would oceur during the
design phase of project implementation. For these and related purposes, the suggestions for
monitoring and discovery plans you provided us are very valuable. The Sacramento District will
continue to review and consider these issues as the Section 106 consultation continues.

Again, we thank you for the commentary that you have provided. If you would like to discuss
these issues further, please contact the study lead planner, Kim Carsell, at (916) 557-7635.

Sincerely,

Theodore A. Brown, P.E.
Chief, Planning and Policy Division
Directorate of Civil Works
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ADDENDUM TO TRUCKEE MEADOWS FLOOD CONTROL PROJECT, NEVADA
FINAL GENERAL REEVALUATION REPORT
14 MAY 2014

The following information is provided in response to policy review comments by the
Administration and is intended to provide further information supporting the ranking of Truckee
Meadows alternatives. This information is provided as an addendum to Section 5.3.1 of the
Final General Reevaluation Report (pages 5-1 and 5-2) and Section 4.2.1 of the Economics
Appendix (pages 45 and 46). The table below shows the expected annual benefits and net
benefits for Truckee Meadows Alternatives. The table was included in previous District Quality
Control and Agency Technical Review but had been simplified for the draft and final reports to
focus on the rankings.

The three alternatives in the final array were evaluated at three comparative levels of project
performance (90% assurance in passing the 1/50 ACE, 1/100 ACE and 1/117 ACE events) to
economically optimize flood risk management. Preliminary benefits and costs for each level of
project performance were developed to identify the plan with the maximum net benefits. The
cost estimates were preliminary in nature using conceptual designs, historic bid information, and
professional judgment. These estimates were only used for screening. Ranking of the
alternatives based on preliminary net benefits is shown in the table below (1 = highest rank).

Comparison of Flood Risk Management Plans

Alternative Expected
(nominal level of Axll)nual A('; nual BI(.: Net Ranking
1 osts Ratio Benefits
performance’) Benefits
No-Action 0 0 0 0 8
Alternative la (50) 26,800 | 21,100 1.27 5,700 4
Alternative 1b (100) 33,600 | 33,000 1.02 600 7
Alternative 1c (117) 36,600 | 35,700 1.02 900 6
Alternative 2a (50) 25,5001 20,700 1.2 4,800 5
Alternative 2b (100) 31,300 | 38,400 0.81 -7,100 10
Alternative 2¢ (117) 33,900 | 39,400 0.86 -5,500 9
Alternative 3a (50) 32,600 1 21,300 1.53 11,300 2
Alternative 3¢ (100) 42,100} 31,200 14 10,900 3
Alternative 3d (117) 45,6001 31,500 1.32 14,100 1

Nominal level of performance = 90% assurance of safely containing indicated event water surface elevation behind the lines of
protection. For example, alternative 1a would safely contain the 2% (1/50) ACE water surface elevation 90% of the time.

Based on the net benefits of alternatives displayed above, it is clear that Alternative 3 produces
far superior outputs at all three levels of project performance when compared to Alternatives 1
and 2. The lowest net benefit produced by Alternative 3 at any level of project performance
exceeded the highest net benefit produced by either Alternative 1 or 2. Due to this order of
magnitude superiority, Alternative 3 was the only alternative carried forward for refined H&H
modeling, as the H&H refinements would not have changed the relative rankings of alternatives.
Therefore, Alternative 3 was identified as the most cost effective and highest output plan, with
Alternative 3d tentatively identified as the optimal plan for the Truckee Meadows Reach.



Errata
P e e e e e e e

TRUCKEE MEADOWS FLOOD CONTROL PROJECT, NEVADA
FINAL GENERAL REEVALUATION REPORT

ERRATA SHEET
March 2014

The following corrections are made to the final General Reevaluation Report:

1. Executive Summary, Major Conclusions section, page S-12.

Replaced the word deauthorization in sentence regarding Truckee River and Tributaries
Project: “To ensure that the sponsor has full and clear responsibility for all Federal flood risk
management features in the Truckee Meadows reach, deauthorization of the features of the
Truckee River and Tributaries Project (authorized by FCA 1954, § 203 and FCA 1962, §
203) in the Truckee Meadows reach, which are currently maintained by the State of Nevada,
is recommended.”

With the word modification: “To ensure that the sponsor has full and clear responsibility for
all Federal flood risk management features in the Truckee Meadows reach, modification of
the features of the Truckee River and Tributaries Project (authorized by FCA 1954, § 203
and FCA 1962, § 203) in the Truckee Meadows reach, which are currently maintained by the
State of Nevada, is recommended.”

2. Chapter 6, section 6.1.10 Operation, Maintenance, Repair, Replacement, and Rehabilitation.
page 6-10.

Replaced the word deauthorization in the subheading: “Deauthorization of a Portion of the Truckee
River and Tributaries Project”

With the word modification: “Modification of a Portion of the Truckee River and Tributaries Project”

3. Chapter 6, section 6.1.10 Operation, Maintenance, Repair, Replacement, and Rehabilitation
page 6-10.

Replaced the word deauthorization in sentence regarding Truckee River and Tributaries
Project: “In Chapter 9, this GRR recommends deauthorization of the Glendale Avenue to
Vista Reach of Truckee River and Tributaries Project to ensure that the sponsor for the
Truckee Meadows Flood Control Project has full and clear responsibility, as between
USACE and the sponsor, for OMRR&R of all USACE flood risk management elements
between Glendale Avenue and Vista.”

With the word modification: “In Chapter 9, this GRR recommends modification of the
Glendale Avenue to Vista Reach of Truckee River and Tributaries Project to ensure that the
sponsor for the Truckee Meadows Flood Control Project has full and clear responsibility, as
between USACE and the sponsor, for OMRR&R of all USACE flood risk management
elements between Glendale Avenue and Vista.”
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4. Chapter 9, section 9.4 Recommendations. page 9-5.

Replaced the paragraph regarding Truckee River and Tributaries Project: “I also recommend
that the part of the existing Truckee River and Tributaries Project between Glendale Avenue
and Vista be deauthorized upon completion and transfer to the sponsor of all elements of the
Recommended Plan for the Truckee Meadows Flood Control Project within that same reach.
Deauthorization of the obsolete part of the Truckee River and Tributaries Project (which is
currently maintained by the State of Nevada) will ensure that the non-Federal sponsor for the
Truckee Meadows Flood Control Project has full and clear responsibility, as between the
Department of the Army and the sponsor, for operation, maintenance, repair, replacement
and rehabilitation (OMRR&R) of all Federal flood risk management elements between
Glendale Avenue and Vista. OMRR&R responsibilities for the parts of the Truckee River
and Tributaries Project upstream of Glendale Avenue or downstream of Vista would not be
changed by the Recommended Plan.”

With: “T also recommend that the part of the existing Truckee River and Tributaries Project
between Glendale Avenue and Vista be modified in accordance with the Recommended Plan
for the Truckee Meadows Flood Control Project within that same reach. Modification of that
part of the Truckee River and Tributaries Project (which is currently maintained by the State
of Nevada) will ensure that the non-Federal sponsor for the Truckee Meadows Flood Control
Project has full and clear responsibility, as between the Department of the Army and the
sponsor, for operation, maintenance, repair, replacement and rehabilitation (OMRR&R) of all
Federal flood risk management elements between Glendale Avenue and Vista. OMRR&R
responsibilities for the parts of the Truckee River and Tributaries Project upstream of
Glendale Avenue or downstream of Vista would not be changed by the Recommended Plan.”
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EXECUTIVE SUMMARY

This General Reevaluation Report (GRR) addresses potential modifications to the
Congressionally-authorized Truckee Meadows Flood Control Project in the cities of Reno and
Sparks in Washoe County, Nevada. The study area for this report extends along the Truckee
River from upstream of the City of Reno to Pyramid Lake. This report: (1) assesses the risks of
{looding; (2) analyzes ecosystem problems within the study area; (3) evaluates a range of
alternatives to reduce flood risks in the cities of Reno and Sparks; (4) evaluates opportunities for
fish passage improvements; and (5) identifies the Recommended Plan. The Recommended Plan
includes flood risk management and associated recreation measures along the Truckee River
within the Truckee Meadows area.

This final GRR will be submitted to United States Army Corps of Engineers (USACE)
Headquarters. A Chief’s Report based on the GRR will be developed and provided to the
Assistant Secretary of the Army for Civil Works (ASA(CW)) and the Office of Management and
Budget for review and approval. It will then be transmitted to Congress for potential project
authorization and funding of the Federal share of the Recommended Plan.

BACKGROUND

The Truckee Meadows Flood Control Project’ was authorized by the Water Resources
Development Act of 1988, Pub. L. No. 100-676, § 3(a)(10), 102 Stat. 4012 (1988), (WRDA
1988, §3(a)(10)), which reads:

The project for flood control, Truckee Meadows, Nevada: Report of
the Chief of Engineers, dated July 25, 1986, at a total cost of
$78,400,000, with an estimated first Federal cost of $39,200,000 and an
estimated first non-Federal cost of $39,200,000; except that the
Secretary is authorized to carry out fish and wildlife enhancement as a
purpose of such project, including fish and wildlife enhancement
measures described in the District Engincer’s Report, dated July 1985,
at an additional total cost of $4,140,000.

Construction of the authorized project was deferred during the Pre-construction
Engineering and Design (PED) phase, in or around 1992, when changes in real estate costs made
the project cconomically infeasible. The Fallon Paiute Shoshone Indian Tribes Water Rights
Settlement Act, Pub. L. 101-618, § 207, 104 Stat. 3289 (1990) (Tribes Water Rights Settlement
Act, § 207), provided direction regarding the conduct of a general reevaluation as follows:

! A previous USACE project was authorized and constructed pursuant to the Flood Control Act of 1954, Pub. L. 83-
780, § 203, 68 Stat. 1256, 1264 (1954) (FCA 1954, § 203) and the Flood Control Act of 1962, Pub. L. 87-874, §
203, 76 Stat. 1180, 1191 (1962) (FCA 1962, § 203).

S-1
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The Secretary of the Army, in consultation with and with the assistance
of the Pyramid Lake Tribe, State of Nevada, Environmental Protection
Agency, the Secretary [of Interior], and other interested parties, is
authorized and directed to incorporate into its ongoing reconnaissance
level study of the Truckee River, a study of the rchabilitation of the
lower Truckee River to and including the river terminus delta at
Pyramid Lake, for the benefit of the Pyramid Lake fishery. Such study
shall analyze, among other relevant factors, the feasibility of:

s Restoring riparian habitat and vegetative cover
¢ Stabilizing the course of the Truckee River to minimize erosion
+ Improving spawning and migratory habitat for the cui-ui

¢ Improving spawning and migratory habitat for the Lahontan
cutthroat trout

* Improving or replacing existing facilities, or creating new facilities,
to enable the efficient passage of cui-ui and Lahontan cutthroat
trout through or around the delta at the mouth of the Truckee River,
and to upstream reaches above Derby Dam, to obtain access to
upstream spawning habitat.

In 1996, local communities requested that flooding problems in Truckee Meadows be
reevaluated. The Secretary of the Army also received guidance regarding USACE’s conduct of
the GRR pursuant to the House Report, H.R. Rep. No. 104-293, at 14 (1995), associated with the
Energy and Water Development Appropriations Act of 1996, Pub. L. 104-46, 109 Stat. 402
(1996) (EWDAA 1996). A major flood event in January 1997 exceeded all previous records and
caused $450 million (unadjusted) in reported damages.

During the current general reevaluation, the Energy and Water Development
Appropriations Act of 2006, Pub. L. 109-103, § 113, 119 Stat. 2247, 2254 (2005) (EWDAA
2006, § 113) was passed. Section 113 of EWDAA 2006 states:

Truckee Meadows Flood Control Project, Nevada: The non-Federal
funds expended for purchase of lands, easements and rights-of-way,
implementation of project monitoring and assessment, and construction
and implementation of recreation, ecosystem restoration, and water
quality improvement features, including the provision of 6,700 acre-
feet of water rights no later than the effective date of the Truckee River
Operating  Agreement for revegetation, roestablishment and
maintenance of riverine and riparian habitat of the lower Truckee River
and Pyramid Lake, whether expended prior to or after the signing of the
Project Cooperation Agreement (PCA), shall be fully credited to the
non-Federal sponsor's share of costs for the project: Provided, that for
the purposes of benefit-cost ratio calculations in the General
Reevaluation Report (GRR), the Truckee Meadows Nevada Flood
Control Project shall be defined as a single unit and non-separable.

S-2
Truckee Meadows Flood Control Project, Nevada 3/18/2014
Final General Reevaluation Report



8

USACE initially sought to identify a comprehensive solution for flood, ecosystem, and
recreation problems, including detailed evaluation of a locally-developed plan resulting from a
community coalition process. Despite several attempts, those efforts did not result in a plan that
USACE could recommend. The primary purpose of the reevaluation study is to assess the
feasibility of modifying the Congressionally-authorized project to reduce flood damages in the
Truckee Meadows project area while avoiding or minimizing adverse effects.

AUTHORIZED PLAN

The flood control features authorized in WRDA 1988, § 3(a)(10), begin near Booth Street
in downtown Reno, extend downstream along the Truckee River to the Truckee Meadows
Wastewater Reclamation Facility (TMWRF), and continue up Steamboat Creek for
approximately two miles. Features include floodwalls, setback levees, reconstruction/
replacement of six bridges in downtown Reno, channel excavation, reconstruction of the
TMWREF diversion dam, backwater levees on the North Truckee Drain, a large detention basin at
Nevada Agricultural Experiment Station (also known as UNR Farms), and levees along
Steamboat Creek and Boynton Slough with an additional bridge modification. These project
features were designed to provide “100-year flood protection” based on then-current (1988)
hydrology and design standards. Authorized recreation features include a new pedestrian/bike
bridge, bike lanes on bridges, pedestrian/bike paths, and new access sites and improvements in
downtown Reno. The authorized project includes riparian habitat plantings as compensatory fish
and wildlife mitigation. Fish and wildlife “enhancement” features, consisting of riparian
plantings, marsh habitat preservation, and fish habitat improvements, were also specifically
authorized.

CONSIDERATION OF ALTERNATIVE PLANS

During the general reevaluation, the Federal water resources planning process established
by the Economic and Environmental Principles and Guidelines for Water and Related Land
Resources Implementation Studies (1983) was used to identify a recommended plan. Following
definition of problems and opportunities related to flooding, ecosystems, and recreation (Chapter
3), specific planning objectives and constraints were identified (Chapter 4). Next, various
structural and non-structural management measures were identified to achieve the planning
objectives and avoid the planning constraints. Management measures were screened based on
how well they met the study objectives and formulation criteria, and some measures were
dropped from further consideration at that point. The retained management measures were
combined to form preliminary alternative plans.

Flood Risk Management
The study area includes approximately 60 miles of the Truckee River. Because of the size

of the land area and number of river miles the study area was divided into general reaches for
analysis.

Truckee Meadows Flood Conirol Project, Nevada 3/18/2014
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For Downtown Reno reach (Figure 2-2), which includes the Truckee River area from
about Booth Street to U.S Highway 395, seven preliminary flood risk management alternatives,
including a non-structural alternative, were evaluated. The structural alternatives focused on the
modification of multiple bridges, along with increases in channel capacity, levees, and
floodwalls. None of the preliminary alternatives were found to be economically justified, so no
plan was carried forward for detailed evaluation.

For the Truckee Meadows reach (Figure 2-6), which includes the Truckee River area
from U.S. Highway 395 to the Vista, three preliminary alternatives representing different
strategies were initially evaluated. All three alternatives included levees and floodwalls along
portions of the Truckee River between Highway 395 and Vista. Alternative | was limited to
levees and floodwalls as the primary features. Alternative 2 also included detention facilities at
Huffaker Hills, UNR Farms, and Mustang Ranch. Alternative 3 included floodplain terracing in
addition to levees and floodwalls. In response to stakeholder input, eight additional preliminary
alternatives focused on increasing storage opportunities at Huffaker Hills, UNR Farms, and
Upper Lockwood were also evaluated. The preliminary alternatives were developed to a level of
detail to allow a basic comparison of costs and benefits. None of the eight additional storage
alternatives were found to be economically justified. Of the three initial alternatives, Alternative
3 was ranked the highest, but had not yet been demonstrated to be the National Economic
Development (NED) plan for flood risk management. Alternative 3 was the focus of a
reformulation workshop with the non-Federal sponsor, Truckee River Flood Management
Authority (TRFMA), and USACE vertical team members held in November 2011 to identify a
Federally-supportable flood risk management plan. The reformulation workshop assessed the
incremental costs and benefits of the various elements of Alternative 3 to ensure that cach added
element was incrementally justified. The workshop resulted in more focused evaluation of the
2% Annual Chance Exceedance (ACE) scale of Alternative 3 with high assurance (2% event is
also commonly called the 1:50, 1/50, or “50-year” event). Previous analysis had identified
maximum net benefits at this relative scale. Terracing downstream of Steamboat Creek was
eliminated from Alternative 3, and capping of People’s Drain outlets was added, as a result of the
workshop.

Federal policy requires USACE to recommend the plan that reasonably maximizes net
economic benefits consistent with protecting the Nation’s environment (the National Economic
Development or NED Plan), unless an exception is granted by the ASA(CW). The 2% ACE
scale of the reformulated Alternative 3 was identified as the plan that reasonably maximized net
economic benefits consistent with protecting the environment.

Recreation

Three alternative recreation plans composed of policy-compliant basic recreation features
were formulated based on the opportunities provided by the flood risk management NED Plan.
All three recreation plans included picnic areas, fishing access, non-motorized watercraft
launches, and trails. The two larger-scale plans also included a playground and group picnic
shelters. The largest-scale plan (Recreation Alternative C) is economically justified and would
provide the maximum net recreation benefits and was therefore included in the NED Plan.

Truckee Meadows Flood Control Project, Nevada 3/18/2014
Final General Reevaluation Report
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Ecosystem Restoration

The Truckee Meadows project was authorized by Congress in WRDA 1988, §3(a)(10),
for flood control and fish and wildlife enhancement purposes. Since the 1990’s, there has been a
strong local interest in reestablishing a “living river’” corridor to convey flood flows, reestablish
native habitat and restore fish passage along the Truckee River. Fish and wildlife enhancement
was considered during USACE’s general reevaluation of the project. In 2012, USACE and the
Administration, in coordination with the sponsor, decided to give priority to flood risk reduction
to expedite completion of the study. As a result, habitat restoration was deferred. Measures to
avoid or minimize adverse effects on existing habitats and sensitive species, including
revegetation, landscaping, and erosion protection on project lands, have been included in the
Recommended Plan. The District Engineer’s recommendation in Chapter 9 includes retaining
the existing authorized fish and wildlife enhancement (i.e., ecosystem restoration) purpose of the
Truckee Meadows Flood Control Project for potential future implementation.

Restoration of fish passage on the Truckee River was evaluated in detail pursuant to the
1990 Tribes Water Rights Settlement Act, § 207. USACE’s Engineer Research and
Development Center (ERDC) developed measures to address upstream and downstream fish
passage problems at 18 barriers between Pyramid Lake and Fleisch diversion dam in California.
The measures considered included diversion structure removal or modification, installing or
modifying fish ladders, installing a bypass channel, replacing a diversion structure with a pump
diversion, and installing fish screens. A total of 54 system-wide plans providing a wide range of
output were evaluated using a fishery quality/quantity scoring system and Cost Effectiveness and
Incremental Cost Analyses. Three best buy plans were identified, including the most cost
effective plan, which would restore fish access to approximately 90 miles of the Truckee River at
a preliminary estimated cost of $47 million. In 2012, USACE and the Administration, in
coordination with the sponsor, decided to refocus plan selection on the primary project purpose
of flood risk management to expedite completion of the study consistent with Administration and
sponsor priorities. Federal interest in a plan for the restoration of fish passage has been
established, but that plan is not being recommended for implementation by USACE at this time.

National Economic Development Plan (Floodplain Terrace Plan)

The National Economic Development (NED) plan is the Floodplain Terrace Plan (also
identified as Alternative 3 in this GRR). The Floodplain Terrace Plan efficiently reduces flood
damages in high-value commercial and industrial areas near the Truckee River, including the
Reno-Tahoe International Airport, by containing flood flows with levees and floodwalls,
enlarging the existing channel with floodplain terracing, and by detaining peak flows ina
designated overflow area. The designated overflow area is on the south side of the river near the
mouth of Steamboat Creek and is largely occupied by the Nevada Agricultural Experiment
Station (also known as UNR Farms). The NED Plan provides 90% assurance of safely passing
the 2% ACE in major damage areas and includes basic recreation features that are compliant
with USACE policy.

Truckee Meadows Flood Control Project, Nevada 3/18/2014
Final General Reevaluation Report
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Increased Depth of Flooding from NED Plan in Two Areas

Feasibility-level hydraulic modeling of the NED Plan found that the 1% ACE flood
elevations (also commonly referred to as 1/100, 1:100, or 100-year flood) increase between 0.0
and 0.6 foot in several areas near the downstream end of the project compared to the without-
project condition. (There is some level of uncertainty in any hydraulic model. In this case, the
actual without- and with-project water surface elevations could be 0.5 foot lower or higher than
estimated.)

e UNR Farms and southern periphery: The flood elevation increase in the UNR Farms area
is up to 0.6 foot. The USACE estimated with-project 1% ACE flood elevations would
exceed the first floor elevations of an estimated 900 existing structures (mostly single-
family residences and multiplex apartment buildings) on the southern periphery of the
UNR Farms arca that are also within the USACE without-project 1% ACE floodplain.
An estimated additional 175 residences that are outside of the USACE without-project
1% ACE floodplain would be within the limits of the with-project floodplain, but it is
estimated that their first floors would still be above the with-project flood elevation.
However, the estimated increase in the 2% ACE flood elevations would affect about 22
existing structures south of UNR Farms, most of which would have an estimated increase
of 0.2 to 0.4 foot.

o North Truckee Drain (NTD): The 1% ACE flood clevation on both sides of the North
Truckee Drain (NTD) immediately north of 1-80 would be increased by approximately
0.5 to 1 foot due to backwater effects in the NTD.

Figure 5-4 shows the areas in the estimated without- and with-project 1% ACE
floodplains.

USACE policy allows mitigation for induced flooding to be recommended as a project
feature when it is economically justified or there are overriding reasons of safety, economic, or
social concerns, or a determination of a real estate taking has been made (ER 1105-2-100, para.3-
3.b.(5)). Potential mitigation measures for induced flooding were considered by the District, but
none were found to be economically justified. The structural and non-structural measures
considered for the south side of the Truckee River were: raising or wet flood-proofing existing
residential and commercial structures; levees and floodwalls to protect existing structures; a
detention basin with perimeter levees in the UNR Farms area; excavation of the hydraulic
constriction downstream of Truckee Meadows including downstream hydraulic and
environmental mitigation; or purchase/removal of the affected structures. The structural and
non-structural measures considered for the north side of the Truckee River were: a pump station;
ring levees; or raising/wet flood-proofing existing residential and commercial structures.
Raising/flood-proofing structures on the south side and a pump station on the north side were
found to be the least costly options that could be added to the NED Plan, based on rough cost
estimates for each measure by District civil design and cost engineering staff using their
professional experience. The average annual flood risk management benefits for those measures
were found to be far less than required to justify their costs. Any increase in flooding will be an
important concern for adversely affected property owners. However, because of the small
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increase in flood elevations and the low recurrence frequency of induced flooding, those
coneerns are not considered to be overriding safety, economic, or social concerns under USACE
policy, and no real estate taking would occur specifically due to the increase in water surface
elevation in the vicinity of the North Truckee Drain or University of Nevada Reno Farms.
Therefore, mitigation for induced flooding is not proposed as a project feature of the Federally-
funded NED Plan.

Additional costs for non-Federal interests to comply with the NFIP were estimated by
USACE. The NFIP compliance costs are not based on specific features proposed by the sponsor.
The estimated NFIP compliance costs are based on the least-cost features that could be added to
the NED Plan by local interests, without modifying the NED Plan, to achieve NFIP compliance.

USACE has considered several options for NFIP compliance and determined that non-
structural methods including house raising would likely be the least-cost option on the south side
of the Truckee River. Based on feasibility-level hydraulic modeling, approximately 764 homes
and 128 multiplex apartment buildings would need to be raised in the area south of the river. An
additional four commercial structures and three public buildings would also need to be raised or
“wet flood-proofed” with closures and sealing. The preliminary cost estimate to raise and flood-
proof structures for NFIP compliance on the south side of the Truckee River is $172 million. For
the north side of the Truckee River, a 400-cfs capacity pump station on the North Truckee Drain
with an outfall to the Truckee River would be the least-cost option. The estimated first cost for
the pump station is $23 million including contingencies. Because compliance with the NFIP is a
non-Federal responsibility, the affected NFIP communities could develop their own plan for
compliance with the NFIP and would not be required to implement the specific assumed least-
cost features. The estimated NFIP compliance costs are subject to change based on more
detailed hydraulic analysis during final design of the project, including the results of NFIP
hydraulic modeling assumptions and methods, and more detailed surveys of the elevations of
existing structures.

Federal cost sharing will be based on the NED Plan and all additional costs for NFIP
compliance will be non-Federal costs.

RECOMMENDED PLAN

The Recommended Plan is the NED plan for flood risk management (Alternative 3 —
Floodplain Terrace Plan) and recreation (Alternative C). The principal features of the
Recommended Plan are (1) construction of floodwalls, levees, and floodplain terracing in the
Truckee Meadows reach, and (2) basic recreation features in the Truckee Meadows. Features are
summarized below and shown in Figures 6.2 and 6.3.

e Levees: 31,000 lineal feet (1f) on north/south banks of Truckee River,
¢ Floodwalls (on-bank): 6,500 If on north and south banks of Truckee River.
¢ Floodwalls (in-channel): 3,150 If on north and south banks of Truckee River.

Truckee Meadows Flood Control Project, Nevada 3/18/2014
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» Floodplain terrace: 150-200 ft to the landside of the south bank of the Truckee River. A
higher bench would be extended approximately 50-70 feet to the landside of the low
bench.

¢ Box culverts: 2 box culverts on North Truckee Drain (NTD) for approximately 3,100 If.
Includes a 200 If extension to the existing People’s Drain. Cap 2 junction structures of
People’s Drain.

» Interior drainage: 14 cfs pumping station and new flap gates and vertical sluice gates.
e Secpage prevention: Berms, drainage blankets, and relief wells.

* Bridge pier and scour protection: 11,600 1f rock scour protection. Pier protection at 3
bridges between US Hwy 395 and Vista.

e Picnic areas: 50 individual picnic areas, 1 small and I medium group picnic shelter, with
parking, playground and restrooms.

* Water recreation access: 4 kayak/canoe input areas and 13 fishing areas.
o Trails: 18,800 If of paved and unpaved trails.

The Recommended Plan will require new congressional authorization because the
Section 902 cost limit would be exceeded. Additional information about the Recommended Plan
can be found in Chapter 6.

ENVIRONMENTAL EFFECTS

An evaluation of environmental effects determined that the proposed action has the
potential for adverse effects on a number of environmental resources.

Construction of the flood risk management features for the Recommended Plan would
detrimentally affect fish and wildlife habitat. The Recommended Plan would cause temporary
and permanent losses of riparian habitat from construction activities required for excavations,
floodwalls, and levees, affecting 28.3 acres of native riparian habitat.

Removal of riparian habitat that shades the river would also potentially increase water
temperatures, which would be detrimental to fish spawning activities and egg and young
survival. The Recommended Plan would remove about 7,200 linear feet of riparian river
shading. However, the plan would avoid long-term effects to water temperature through
revegetation of floodplain terraces and implementation of bioengineering techniques in scour
protection features. Formal consultation with the U.S. Fish and Wildlife Service (USFWS)
under Section 7 of the Endangered Species Act is complete and USACE received a Biological
Opinion (BO) on December 5th, 2013, In addition, a Coordination Act Report from the Service
was finalized on December 12th, 2013. Coordination with USFWS to implement the terms and
conditions of the BO and recommendations from the Coordination Act Report will continue
through PED and Construction.

The Recommended Plan would remove approximately 1.1 acres of existing wetland
habitat primarily associated with Pioneer Ditch and the North Truckee Drain. However, the
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Recommended Plan would reestablish connection of the river to its historic floodplain through
excavation and revegetation of floodplain terraces that are exposed to seasonal inundation.

In-channel construction activities would represent a temporary disturbance to fisheries
habitat. Construction of in-channel floodwalls and scour protection features for the
Recommended Plan would involve temporary disturbance of 3.7 acres of river bottom and the
permanent loss of approximately 2.5 acres of open water habitat along the river margin and the
North Truckee Drain. However, following completion of construction activities, river bottom
habitat conditions are expected to be similar to existing conditions. Bottom dwelling organisms
should repopulate to pre-project levels within 6 months.

In-channel construction would also temporarily increase turbidity levels causing
spawning gravel spaces to fill in, which contributes to low dissolved oxygen levels, and can
cause gill damage. Increases in turbidity levels during construction would be avoided or
minimized by use of cofferdams to divert flows around the construction area, timing construction
during low flows, installing silt screens, and monitoring turbidity levels to avoid exceeding
significance thresholds.

Increased turbidity levels and water temperatures also represent a potential effect to the
threatened Lahontan cutthroat trout and endangered cui-ui. While the Lahontan cutthroat trout,
extirpated from the Truckee River in the 20" century, was recently reintroduced to the river,
existing water temperature conditions prohibit the presence of a self-sustaining population of the
species in and downstream of the project area. Cui-ui populations are present only downstream
of the project area, below Derby Dam. While changes in water temperature and turbidity could
represent an indirect adverse effect to cui-ui, measures to control turbidity levels during
construction and reestablishment of riparian vegetation on floodplain terraces and scour
protection features would avoid or minimize adverse long-term effects to this species. The
limited increase in downstream flows induced by the Recommended Plan are not expected to
generate a measurable change in sediment aggradation or degradation within the Lower Truckee
river.

The Recommended Plan would convert about 30 acres of prime and unique farmland and
19 acres of farmland with statewide and local importance for levee construction. While the
overall acreage of land available for agriculture would be reduced in portions of the Truckee
Meadows reach, the conversion of land for flood risk management would reduce the danger of
catastrophic floods and benefit the remaining agricultural land by improving groundwater
recharge and nutrient exchange through construction of the floodplain terraces.

In all cases the potential adverse environmental effects would be reduced to a less than
significant level through project design, construction practices, preconstruction surveys and
analysis, regulatory requirements, and best management practices. No compensatory mitigation
would be required. A National Pollutant Discharge Elimination System (NPDES) general
construction permit would be required. A Storm Water Pollution Prevention Plan (SWPPP) and
Spill Prevention Control and Countermeasures Plan (SPCCP) would be developed by the
contractor prior to construction.
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ECONOMIC EVALUATION

Investment costs, annual costs, and annual benefits are displayed in Table S-1 below,
both with- and without the associated economic costs and benefits for NFIP compliance.

Table S-1. Comparison of Total Annual Benefits and Costs for the NED Plan (with and

without associated economic costs and benefits for NFIP compliance) 12

I}

Investment Costs
Flood Risk Management First Costs” $224,778 $224,778 $0
Associated Cost NFIP Compliance’ 0 195,000 $195,000
Recreation First Costs 10,113 10,113 $0
Interest During Construction 22,205 25,828 $3,623
Total 257,096 455,719 $198,623
Annual Cost
Interest and Amortization $10,961 $19,428
OMRR&R* 862 862
Total 11,823 20,290 $ 8,467
Annual Benefits 25,505 26,524 $1,019
Net Annual Benefits 13,682 6,234 ($7,448)
Benefit te Cost Ratio 2.2 1.3

T October 2013 price levels, 3.5 percent rate of interest, and a 50-year period of analysis.
? Excludes PED sunk costs ($42,200,000), cultural resources data recovery costs ($1,817,000), and Section 113

financial costs ($1,912,000).

* Minimum additional cost for non-Federal compliance with National Flood Insurance Program regulations.
* Operation, Maintenance, Repair, Replacement, and Rehabilitation.

COST-SHARING REQUIREMENTS

A summary of cost sharing responsibilities is presented in Table S-2. The estimated total
first cost for the Recommended Plan is $280,820,000. Federal costs for the Recommended Plan
would be limited to the Federal share of the NED plan, which is estimated to be $181,652,000.
The estimated costs in Table S-2 include additional financial costs for LER due to Section 113 of
the Energy and Water Development Appropriations Act of 2006 (see Section 1.3), as is
explained in Sections 6.2 and 6.5.
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Flood Risk Management
Construction® $187,912 $2,406 $190,318
LERRD® 1,496 77,076 78,572
Minimum Cash Contribution (5%) -13,445 13,445
Additional Cash Contribution -1,185 1,185
Sub-total Flood Risk Management 174,779 94,112 268,890
Recreation
Construction® 9,923 9,923
LERRD* 32 158 190
Cash Contribution -4,899 4,899
Sub-total Recreation 5,057 5,057 10,113
Cultural Resources Data Recovery 1,817 1,817
Total §181,652 $99.168 $280,820

" October 2013 price levels; Includes estimated Section 104 credit for RSIC levee.

? Construction costs include PED and Construction Management costs.

? Federal costs on this line are administrative costs. Non-Federal costs include Section 113 credit for
expenditures to date.

* Recreation LERRD limited to upgrade of FRM easements to fee title.

¥ Non-Federal Construction includes estimated creditable cost for completed Sec 104 work ($2,406,000).

UNCERTAINTY

Each aspect of flood risk assessment must account for uncertainty. This includes
hydrologic and hydraulic analysis, geotechnical analysis, economics, and the impacts of future
local projects in the study area. USACE risk assessment procedures were followed in this study
that account for uncertainty in the information to the extent practicable. However, the public
should recognize that in all studies, even with the risk assessment procedures, there is some
project performance uncertainty. Additional information about uncertainty is included in
Chapters 3 and 5.

MAJOR CONCLUSIONS

The recommendation of the District Engincer of the Sacramento District, USACE is that
the Recommended Plan (NED Plan) be authorized for implementation as a Federal project. The
estimated first cost of the Recommended Plan is $280,820,000 and the estimated average annual
Operation, Maintenance, Repair, Replacement, and Rehabilitation (OMRR&R) cost is $862,000
{October 2013 price levels). The Federal portion of the estimated first cost is $181,652,000. The
estimated fully funded total project cost is $307,100,000.

The non-Federal sponsor portion of the estimated first cost is $99,168,000. An additional
$195,000,000 is estimated as the minimum cost for non-Federal interests to comply with
National Flood Insurance Program requirements by avoiding induced flooding of existing
structures. The non-Federal sponsor will agree to provide all lands, easements, rights-of-way,
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relocations, and suitable borrow and disposal areas. The non-Federal sponsor will also assume
responsibility for OMRR&R. To ensure that the sponsor has full and clear responsibility for all
Federal flood risk management features in the Truckee Meadows reach, modification of the
features of the Truckee River and Tributaries Project (authorized by FCA 1954, § 203 and FCA
1962, § 203) in the Truckee Meadows reach, which are currently maintained by the State of
Nevada, is recommended. The non-Federal sponsor will publicize floodplain information in the
area concerned and provide this information to zoning and other regulatory agencies for their use
in adopting regulations, or taking other actions, to prevent unwise future development and to
ensure compatibility with protection levels provided by the project. The non-Federal sponsor
will continue to participate in and comply with applicable Federal floodplain management and
flood insurance programs.
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SUMMARY OF POST AUTHORIZATION CHANGES

The following provides a summary comparison of the Recommended Plan to the
Authorized Project in the 16-item format of a Post-Authorization Change Report (ER 1105-2-
100, Appendix G, Amendment #1, June 2004). The GRR is a post-authorization change report
that addresses these items in more detail.

1. Description of Authorized Project

The authorized flood control features begin near Booth Street in downtown Reno, extend
downstream along the Truckee River to the Truckee Meadows Wastewater Reclamation Facility
(TMWREF), and continue up Steamboat Creek for approximately two miles. Features include
floodwalls, setback levees, reconstruction/replacement of six bridges in downtown Reno,
channel excavation, reconstruction of the TMWRF diversion dam, backwater levees on the North
Truckee Drain, a large detention basin at UNR Farms, and levees along Steamboat Creek and
Boynton Slough with an additional bridge modification. These project features were designed to
provide “100-year flood protection” as defined in 1988. Authorized recreation features include a
new pedestrian/bike bridge, bike lanes on bridges, pedestrian/bike paths, and new access sites
and improvements in downtown Reno. The authorized project includes 31.4 acres of riparian
habitat plantings as compensatory fish and wildlife mitigation. Fish and wildlife “enhancement”
features, consisting of 9.5 acres of riparian plantings, 300 acres of marsh habitat preservation and
improvement, and fish habitat improvement, were also specifically authorized. The authorized
project would require 2,094 acres of lands and permanent easements. The non-Federal cost-
share for the authorized project was estimated to be 50%, including credit for Lands, Easements,
Rights-of-Way, Relocations and Disposal sites (LERRD).

2. Authorization

The Truckee Meadows Flood Control Project’ was authorized by WRDA 1988, §
3(a)(10). Construction of the authorized project was deferred during the Pre-construction
Engineering and Design (PED) phase when changes in real estate costs made the project
economically infeasible. The Tribes Water Rights Settlement Act, § 207, provided direction
regarding the conduct of a general reevaluation that had been undertaken by USACE. The
Secretary of the Army also received guidance regarding USACE’s conduct of the GRR pursuant
to the House Report associated with the EWDAA 1996.

3. Funding Since Authorization

Federal funds: $40,799,653 FY1988-2013
Non-federal funds: 1,400.000 FY2012 only
Total $42,199,653

2 A previous USACE project was authorized and constructed pursuant to the FCA 1954, § 203 and the FCA 1962, §
203.
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Federal funding is summarized below.

Years Funded Amount
1988-1994 $3,787,530
1994-1998 $0
1998-2002 $5,071,800
2003-2007 $11,394,000
2008-2012 $20,546,323

Non-Federal funds were provided for completion of the GRR pursuant to a Memorandum
of Agreement dated 22 August 2012 (August 2012 MOA) between USACE and TRFMA, which
is the potential non-Federal sponsor of the Recommended Plan. Prior to the August 2012 MOA,
no cost-sharing agreements had been executed with any non-Federal entity for sponsorship of the
reevaluation, which had been fully federally funded.

4. Changes in Scope of Authorized Project

USACE guidance (ER 1105-2-100, Appendix G, paragraph G-12.c.) defines changes in
scope as “increases or decreases in the outputs for the authorized purposes of a project. Outputs
are the physical effects which (usually) have associated benefits.”

The scope of the Recommended Plan has been reduced from the Authorized Project
based on current economic analysis, planning policies, and budget considerations (See Table

S-3).

Table S-3. Percentage of Change of Authorized Project and Recommended Plan

PROJECT PURPOSE 1988
and AUTHORIZED RECOMMENDED | PERCENTAGE
SCOPE PARAMETERS PROJECT PLAN OF CHANGE

Flood Risk Management
Design Discharge 18,500 cfs 13,700 cfs -26%
Floodplain Affected Downtown/Meadows Meadows only n/a
Recreation
Annual Use Days 750,000 115,640 - 85%
Fish & Wildlife
Enhancement 310 acres None - 100%
Acres of Habitat

a. FRM project performance has been reduced from 1% ACE with frecboard to greater
than 90% assurance of safely conveying a 2% ACE flood event for the primary damage areas.
The reduction in FRM project performance was driven by the need to identify an economically
justified plan that reasonably maximized net economic benefits.
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b. Anticipated recreation output has been significantly reduced from 750,000 annual
recreation days for the Authorized Project to 115,640 days for the Recommended Plan. Reduced
recreation scope is consistent with the reduced scope of the FRM features.

¢. No fish and wildlife enhancement is included in the Recommended Plan. Ecosystem
restoration is not included in the Recommended Plan.

The Recommended Plan will require new congressional authorization because the
Section 902 cost limit would be exceeded, as shown in item 9 below.

5. Changes in Project Purpose

The Authorized Project included fish and wildlife enhancement as a project purpose. No
fish and wildlife enhancement or ecosystem restoration is included in the Recommended Plan.

6. Changes in Local Cooperation Requirements

In the 1986 Chief of Engincers Report for the Authorized Project, the recommended cost-
sharing requirements required a non-Federal sponsor contribution between 25% and 50% in
accordance with the Water Resources Development Act of 1986, Pub. L. No. 99-662, § 101, 100
Stat. 4082 (1986) (WRDA 1986, § 101). The project was authorized in WRDA 1988, § 3(a)(10),
with those cost-sharing requirements. Cost-sharing for new flood damage reduction projects was
modified in WRDA 1996 Pub. L. No. 104-303, § 201, 110 Stat. 3658, 3671 (1996) (WRDA
1996, § 201) to require a minimum non-Federal share of 35%. The Recommended Plan will
require reauthorization, which will make the cost-sharing provisions of WRDA 1996 applicable,
including a 35 to 50% non-Federal cost-share for structural flood risk management. Cost
apportionment for the Recommended Plan has been calculated based on the requirements of
WRDA 1996, § 201.

7. Change in Location of Project

The features of the Recommended Plan are located along the Truckee River within the
extent of the Authorized Project. The Recommended Plan is more limited in its extent than the
Authorized Project because some of the features of the Authorized Project were found to no
{onger be economically efficient. The Recommended Plan does not include features in
Downtown Reno (upstream of Highway 395) and in the Steamboat Creek, Boynton Slough and
UNR Farms area that were included in the Authorized Project. The Recommended Plan does not
include separable lands for recreation, or for fish and wildlife mitigation or enhancement that
were included in the Authorized Project.

8. Design Changes

See Table S-4 for a summary of major design differences between the Authorized Project
and the Recommended Plan. These design changes are the result of the changes in scope and
project purposes described in items 4 and 5, above.
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9. Changes in Total Project First Costs

As shown in Table S-5, the estimated Authorized Project costs were $74,720,000 at
October 1984 price levels. The authorized project cost in WRDA 1988, § 3(a)(10), was
$78,400,000, including an additional $4,140,000 authorized for fish and wildlife enhancement.
The current preliminary estimated cost limit for the Authorized Project is $184,249,000 (not
including fish and wildlife enhancement) in accordance with 33 U.S.C, § 2280 (Section 902).
The project first costs for the Recommended Plan are currently estimated at $280,820,000 (Oct
2013 price level).

Because the estimated total project first costs of the Recommended Plan would exceed
the Section 902 limit for the Authorized Project, additional Congressional authorization will be

required.

Table S-5. Comparison of Total Project First Costs ($1000)

1988 Last
Authorized Project | Reported | Recommended Plan
Ttem to Congress
Oct. Oct. FY 2006 Oct. 2013 Prices
1984 2013 Budget
Prices Prices Submittal
Construction/PED/CM | $30,550 | $69,222 $18,500" $202,058
LERRD $44,170 | $100,083 n/a $78,762
Total Project First Wa
Costs $74,720 | $169,305 $280,820

For PED to Chiefs Report only; price level not adjusted; no report to Congress since FY2006

Reasons for cost changes and attributed percentage of the total increase since
authorization (Recommended Plan compared to Authorized Project 1984 price):

a. Downtown Reno Reach removed: -10%

Includes Construction, LERRD, PED, Construction Management (CM), fish and
wildlife mitigation, and cultural resources mitigation.

b. Levees in UNR Farm area removed: -10%

Includes Construction, LERRD, PED, CM, fish and wildlife mitigation, and cultural
resources mitigation for levees at UNR Farms, Steamboat Creek and Boynton Slough.

¢. Recreation in Downtown Reno and UNR Farms area removed: -1%
Includes Construction, LERRD, PED, and CM.

d. Price escalation: +24%
For items f. through j., below, Oct 1984 to Oct 2013

¢. Sunk PED costs: +23%
For general reevaluation study, since authorization.

f. Increasc in LERRD costs: +19%

Truckee Meadows Flood Control Project, Nevada 3/18/2014
General Reevaluation Report
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Net increase includes increase in real costs and reduction in project scale for Truckee
Meadows Reach.

g. Increase in FRM Construction costs: +42%
Net increase includes increase in real construction costs and reduction in project scale
for Truckee Meadows Reach.

h. Increase in Recreation Construction costs: +2%
Net increase includes increase in real construction costs and reduction in project scale
for Truckee Meadows Reach.

1. Increase in remaining PED costs: +7%
Net increase includes increase in real costs and reduction in project scale for Truckee
Meadows Reach.

j.  Increase in Construction Management costs: +4%

Net increase includes increase in real costs and reduction in project scale for Truckee
Meadows Reach.

10. Changes in Project Benefits

Table S-6 shows a summary comparison of benefits for the Authorized Project and the
Recommended Plan. Benefits are discussed in detail in the GRR and Fconomic Appendix.
Annual benefits for the authorized project have increased by $16,184,000 (122%) as a result of
price level increases. Compared to the Authorized Project, the Recommended Plan has lower
flood risk management benefits, significantly reduced recreation benefits, and no fish and
wildlife enhancement benefits.

11. Benefit-to-Cost Ratio
For the benefit-cost analysis in this GRR, the project costs were amortized over the 50-
year period of analysis using the current Federal discount rate of 3.5 percent. See Table S-6 fora

comparison of the Authorized Project and the Recommended Plan.

Table S-6. Comparison of Economic Results

1985 Feasibility Report | Last Reported
Authorized tgrojelzt to Conl;ress Recmll:lgnsnded
Category Y2006
O}c’tr:i:zf4 Olc)tl:iigslii Budget . Oct. 2013 Prices
Submittal

Interest Rate 8.375% 3.5% n/a 3.5%
Period of Analysis 50 Year 50 Year n/a 50 Year
Annual Benefits $13,265,000 | $29,449,000 n/a $25,505,000
Annual Costs $7,041,000 $8,367,000 n/a $11,823,000
Net Benefits $6,224,000 | $21,082,000 n/a $13,682,000
Benefit-to-Cost Ratio 1.9 35 na 2.2

Note 1: No estimate of benefits or annual costs included; no report to Congress since FY2006
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12. Changes in Cost Allocation

Table S-7 compares the allocation of cost among the project purposes for the Authorized
Project and the Recommended Plan,

13. Changes in Cost Apportionment

Table 8-7 shows changes in the apportionment of costs between the Federal Government
and the non-Federal sponsor.
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14. Environmental Considerations in Recommended Changes

An FEIS has been prepared to address the proposed modifications to the Authorized
Project and new circumstances and information relevant to the environmental concerns
previously identified in the EIS prepared with the 1985 Feasibility Report. The new EIS will
supersede the 1985 EIS.

15. Public Involvement

The public and concerned resource agencies have been invited to participate in all phases
of the Truckee Meadows Flood Control Project since the initiation of the General Reevaluation
Study in 1996. This has included opportunities to comment on the 1997 Reconnaissance Report,
the Notice of Initiation, the Public Scoping Meeting conducted in 1999, and public workshops in
2000, 2003, 2005, and 2013. Additional efforts included disseminating information through a
project web site and publishing a monthly newsletter. Public involvement encouraged the
consideration of setback levees and floodplain terracing as flood risk management measures that
would minimize the physical isolation of the river from the surrounding community. Public
involvement also influenced the types of recreation features included in the Recommended Plan.

16. Project History

The Truckee Meadows Flood Control Project was authorized by the WRDA 1988, §
3(a)(10), which authorized construction of the project as described in the Chief of Engineer’s
report dated July 25, 1986. In fiscal year 1988, the Preconstruction Engineering and Design
{PED) phase for the authorized project was initiated. In addition to further technical studies, the
PED phase included evaluating the project based on changes in existing conditions, laws, and
requirements since the project was initially studied and authorized. In particular, WRDA 1986
was enacted after completion of the feasibility report and before Congressional authorization.
Several changes in USACE guidance that resulted from WRDA 1986 affected the Truckee
Meadows project including changes to cost-sharing requirements, real estate valuation rules,
and revised project benefits. Application of these changes to the authorized plan resulted in a
benefit-cost ratio below unity. Because the project appeared to lack economic justification, it
was placed in a deferred status.

In 1996, local communities requested a reevaluation of flood problems in Truckee
Meadows. A general reevaluation study of the Truckee River was initially funded by
appropriations received through EWDAA 1996. A reconnaissance report was completed in 1997
and the GRR was initiated in 1998. Sce the GRR main text for additional detailed information
regarding the project history.

S-22
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CHAPTER 1
INTRODUCTION

This General Reevaluation Report (GRR) addresses potential modifications to the
Congressionally authorized Truckee Meadows Flood Control Project in the cities of Reno
and Sparks in Washoe County, Nevada. These potential modifications include flood risk
management and recreation measures along the Truckee River within the Truckee
Meadows.

1.1 Purpose and Scope

The Truckee Meadows Flood Control Project was authorized under the WRDA
1988, § 3(a)(1), , but was deferred in or around 1992 during the Pre-construction
Engineering and Design (PED) phase when changes in real estate costs made the project
economically infeasible. In 1996, local communities requested that flooding problems in
Truckee Meadows be reevaluated. As a result of consultations with local communities at
that time, a decision was made to expand the study area beyond Truckee Meadows
downstream to Pyramid Lake and to consider ecosystem restoration as a project purpose.

This GRR analyzes the flood and ecosystem problems in the study area, and
develops alternatives to reduce flood risks, restore environmental resources, and increase
recreational opportunities. The alternatives include the no-action plan and various
combinations of structural and nonstructural measures. The Recommended Plan is
identified after the engineering, economic, and environmental feasibility of the
alternatives is evaluated. Since the recommended plan is not consistent with the
authorized plan it will need to be reauthorized by Congress.

This GRR summarizes the plan formulation process for a comprehensive solution
to water resources problems in the Truckee River watershed. The USACE planning
process initially sought to identify a comprehensive solution for flood, ecosystem, and
recreation problems including detailed evaluation of a locally developed plan resulting
from a community coalition process. Despite several iterative attempts, those efforts did
not result in a project that USACE could recommend. Therefore, in 2012, in
coordination with the sponsor, the study was re-scoped to focus plan formulation on flood
risk management with basic recreation features. The primary purpose of the reevaluation
study is to assess the feasibility of modifying the Federally-authorized project to reduce
flood damages in the Truckee Meadows project arca while avoiding or minimizing
adverse effects.

Within the primary purpose, the specific goal of this study is to identify a
complete plan that will yield an economically justified and environmentally sustainable
project that accomplishes the following:

» Reduces flood damages to populated areas
e Provides access and recreation to the public, as feasible
* Avoids and minimizes effects to riparian and aquatic habitats

1-1
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¢ Complies with pertinent planning and environmental laws, regulations, and
policy

s Complements other Federal, state, and local plans and projects for the Truckee
River and vicinity

1.2 Lecation of Study Area

The study area includes approximately 60 miles of the Truckee River beginning
Jjust upstream of Reno, passing through Sparks and the Truckee Meadows, and ending at
the river’s terminus, Pyramid Lake, on Pyramid Lake Paiute tribal lands (see Figure 1-1).
The results of the reconnaissance study focused the general reevaluation study from the
entire length of the Truckee River to the current study area. Because of the size of the
land area and the number of river miles, the study area was divided into four general
reaches: Verdi Reach, Downtown Reno Reach, Truckee Meadows Reach, and Lower
Truckee River Reach (see Figure 1-2).

The Verdi Reach extends from the Fleish diversion dam to Booth Street in Reno’s
central business district. The Downtown Reno Reach extends from Booth Street
downstrcam to Highway 395, The Truckee Meadows Reach encompasses an area
bordered by Highway 395 on the west, Vista and the Virginia and Pah Rah Mountain
Ranges to the east, south along Steamboat Creck to Huffaker Hills, and north to Sparks.
The Lower Truckee River Reach extends from Vista downstream to the river’s terminus
at Pyramid Lake.

1.3 Project Authorization

The Truckee Meadows Flood Control Project1 was authorized by WRDA 1988, §
3(a)(10), which reads:

Truckee Meadows, Nevada.--The project for flood control,
Truckee Meadows, Nevada: Report of the Chief of Engineers,
dated July 25, 1986, at a total cost of $78,400,000, with an
estimated first Federal cost of $39,200,000 and an estimated
first non-Federal cost of $39,200,000; except that the Secretary
is authorized to carry out fish and wildlife enhancement as a
purpose of such project, including fish and wildlife
enhancement measures described in the District Engineer’s
Report, dated July 1985, at an additional total cost of
$4,140,000.

After a general reevaluation of the authorized project was initiated, the 1990
Tribes Water Rights Settlement Act, § 207, provided direction regarding the conduct of
the study as follows:

! A previous USACE project was authorized and constructed pursuant to the FCA 1954, § 203, and the
FCA 1962, § 203.
1-2
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The Secretary of the Army, in consultation with and with the
assistance of the Pyramid Lake Tribe, State of Nevada,
Environmental Protection Agency, the Secretary [of Interior],
and other interested parties, is authorized and directed to
incorporate into its ongoing reconnaissance level study of the
Truckee River, a study of the rchabilitation of the lower
Truckee River to and including the river terminus delta at
Pyramid Lake, for the benefit of the Pyramid Lake fishery. Such
study shall analyze, among other relevant factors, the feasibility
of:

e Restoring riparian habitat and vegetative cover

e Stabilizing the course of the Truckee River to minimize
erosion

e Improving spawning and migratory habitat for the cui-ui

e Improving spawning and migratory habitat for the Lahontan
cutthroat trout

¢ Improving or replacing existing facilities, or creating new
facilities, to enable the efficient passage of cui-ui and
Lahontan cutthroat trout through or around the delta at the
mouth of the Truckee River, and to upstream reaches above
Derby Dam, to obtain access to upstream spawning habitat.

The Secretary of the Army received additional guidance regarding

USACE’s conduct of the GRR pursuant to the House Report associated with
EWDAA 1996, providing:

states:

The Secretary of the Army is directed to initiate a general
reevaluation report for the Truckee Meadows Flood Control
project, Nevada, authorized in the Water Resources
Development Act of 1988. Of the $400,000 provided in the
conference agreement for the lower Truckee River, Nevada,
project, $50,000 is appropriated for this investigation. The
report will consider additional flood protection at and below
Reno, Nevada, through levee/channel improvements, local
impoundments, and potential reoperation of existing reservoirs
in the watershed. The report will also consider the potential for
environmental restoration along the Truckee River and
tributaries in the Reno-Sparks area.

Truckee Meadows Flood Control Project, Nevada: The non-
Federal funds expended for purchase of lands, casements and
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rights-of-way, implementation of project monitoring and
assessment, and construction and implementation of recreation,
ecosystem restoration, and water quality improvement features,
including the provision of 6,700 acre-feet of water rights no
later than the effective date of the Truckee River Operating
Agreement for revegetation, reestablishment and maintenance
of riverine and riparian habitat of the lower Truckee River and
Pyramid Lake, whether expended prior to or after the signing of
the Project Cooperation Agreement (PCA), shall be fully
credited to the non-Federal sponsor's share of costs for the
project: Provided, that for the purposes of benefit-cost ratio
calculations in the General Reevaluation Report (GRR), the
Truckee Meadows Nevada Flood Control Project shall be
detined as a single unit and non-separable,
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1.4 History of the Truckee River Investigations

Congress authorized the Truckee River and Tributaries, California and Nevada,
Project in the FCA of 1954, § 203, and the FCA of 1962, § 203. The project included
work at several locations along the Truckee River from Lake Tahoe to Pyramid Lake.
Work included channel enlargement near Lake Tahoe; channel improvements along 7.5
miles of the Truckee River below Reno; and clearing and snagging, channel enlargement,
and straightening from Vista to Wadsworth to accommodate additional flows created by
the construction work upstream. Construction began in 1959 and was completed in 1968.

USACE involvement with the Truckee River continued in 1965 as a result of
local requests for additional flood control, which prompted a USACE study. The
Truckee Meadows (Reno-Sparks metropolitan area), Nevada, investigation proposed a
flood control plan consisting of storage facilities on the Truckee River at Verdi,
interceptor facilities on Steamboat Creck, and channel improvements in Truckee
Meadows. Due to opposition to the dam proposal at Verdi, that portion of the plan was
dropped. Since there was no local support for the proposed plan, the study was
suspended in 1970.

In 1974, Washoe County requested that the USACE investigate the feasibility of
lowering the Vista Reefs and channelizing the Truckee River. A year later, USACE
determined that the channel enlargement was feasible. In late 1976, Washoe County and
the cities of Sparks and Reno requested that USACE determine the feasibility of flood
control within the Truckee Meadows. In response, the USACE prepared and approved a
reconnaissance report in 1977, which determined that channel modification between U.S.
Highway 395 and Vista might be feasible. In June 1978, the Washoe Council of
Governments gave their vote of approval for USACE to proceed with a feasibility study.

USACE completed the Truckee Meadows (Reno-Sparks Metropolitan Area),
Nevada Feasibility Report and Environmental Impact Statement in 1985. The feasibility
report identified a project designed to pass a flow of 18,500 cubic feet per second (cfs)
(identified in the report as the estimated “100-year” event) through Reno. The flood
control features of the project included construction of approximately 5 miles of
floodwalls and 7 miles of levees, and replacement of six bridges along the Truckee River.
The project also included channel excavation and a 900-acre detention basin and levees
to mitigate potential increases in downstream flooding due to upstream flood control
features. Adverse effects on fish and wildlife would be mitigated by planting riparian
vegetation on 31 acres along the Truckee River and Steamboat Slough.

The total estimated first cost of the project was $78.4 million, and the estimated
first Federal cost was $39.2 million (unadjusted 1986 dollars). Annual benefits included
$9.7 million for flood control and $2.4 million for recreation. Authorized by Congress in
WRDA 1988, § 3(a)(10), the project was to be carried out in accordance with the Truckee
Meadows, Nevada: Report of the Chief of Engineers, dated July 25, 1986. The
authorization included flood control, recreation, and fish and wildlife enhancement

purposes.
1-7

Truckee Meadows Flood Control Project, Nevada 3/18/2014
Final General Reevaluation Report



41

In fiscal year 1988, the Preconstruction Engineering and Design (PED) phase for
the authorized project was initiated. In addition to further technical studies, the PED
phase included evaluating the project based on changes in existing conditions, laws, and
requirements since the project was initially studied and authorized. In particular, WRDA
1986, a significant piece of legislation, was enacted between completion of the feasibility
report and congressional authorization:

o  WRDA 1986 changed the cost-sharing requirements for USACE projects.

¢ Guidance implementing WRDA 1986 required that all lands, including
publicly owned lands, must be included in the project cost estimate at fair
market value, regardless of ownership. As a result, the estimation of real
estate values changed, and real estate cost estimates significantly increased
from the 1985 feasibility report.

Several additional factors affected the Truckee Meadows project:

* The assumptions for determination of project benefits were revised.
Assumptions changed about area growth, future flood proofing of structures,
and the level of flooding for which project benefits were captured. Asa
result, project benefits decreased.

¢ Washoe County, one of the local sponsors, requested that the proposed
detention basin at the University of Nevada Agricultural Experiment Station
(UNR Farms) be replaced with a detention basin at the Huffaker Hills site.

Application of these changes to the authorized plan resulted in a revised benefit-
cost ratio less than 1.0 to 1, based on the information available at that time. Because the
project appeared to lack economic feasibility, in or around 1992 it was placed in a
deferred status.

1.4.1 Current Study Effort

In 1996, local communities requested a reevaluation of flood problems in Truckee
Meadows. In response, USACE received funding with guidance to conduct a
reevaluation of the authorized project (see House Report associated with EWDAA 1996)
and potential flood and related problems and needs in mid-1996. The Truckee Meadows,
Nevada; Reconnaissance Reevaluation Report was completed in August 1997. The
conclusions of the study were that; (1) there continues to be a substantial demonstrated
flood problem in the study area; (2) in addition to flood control, there is a need for
environmental restoration and recreation features along the river consistent with any plan
to reduce the risk of flooding; (3) plans to help reduce flood problems and enhance
recreation and environmental opportunities in the area appear economically feasible and
locally desirable; and (4) Washoe County and the cities of Reno and Sparks support
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increased flood protection in the area and support continuing PED studies, with the first
step being to conduct a GRR.

During the completion of the reconnaissance report, USACE conducted a post-
flood assessment of damages along the entire Truckee River from a major flood event in
January 1997, The evaluation identified 40 sites with damage. USACE proposed debris
removal, channel clearing, and erosion fill at all 40 sites. This work is completed for the
without-project condition for the current study.

1.5 Description of 1988 Authorized Plan

This section describes the plan authorized in 1988. The authorized plan is
discussed in more detail in the Truckee Meadows (Reno-Sparks Metropolitan Area),
Nevada, Feasibility Report and Environmental Impact Statement, February 1985.

1.5.1 Flood Control Features

Authorized flood control features begin near Booth Street Bridge and extend
downstream to the Truckee Meadows Wastewater Reclamation Facility (TMWRF), and
then continue up Steamboat Creek through the UNR Farms south of Truckee River for
approximately two miles (Figure 1-3). Features include:

¢ Floodwalls and setback floodwalls constructed or reconstructed along the
north bank of the Truckee River between Lake Street and Booth Street, and on
the south bank between Lake Street and 1,400 feet upstream of Arlington
Avenue. Floodwalls and setback floodwalls would average 2 to 4 feet in
height.

¢ Bridges reconstructed and/or replaced at or above grade at Arlington Avenue,
and Booth, Virginia, Lake, Sierra, and Center streets. The foot bridges at
Wingfield Park were also identified to be elevated. However, the foot bridges
have since been upgraded.

¢ Channel excavation along the north bank of the Truckee River in the vicinity
of Booth Street Bridge, and excavation through the stream channel to a
maximum depth of 1.5 feet from just above Arlington Avenue Bridge to just
above Sierra Street Bridge. The total river distance involved is approximately
1,600 feet.

e Setback floodwalls (south bank only, 4 to 7 feet in height) from U.S. Highway
395 to Glendale Avenue.

e A reconstructed and realigned TMWRF diversion dam just above Glendale
Avenue.
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Figure 1-3. Authorized Plan 1988

o Setback floodwalls and setback levees (5 to 8 feet high) between Glendale
Avenue and South Rock Boulevard

o Setback floodwalls, floodwalls at the river’s edge, and setback levees (5 to 8
feet high) between South Rock Boulevard and South McCarran Boulevard.

s 5.6 acres along the north bank in the area of Glendale Park excavated above
the water surface elevation of the Truckee River associated with 1,000 cfs
discharge (estimated average annual flow).

o Setback levees constructed on both sides of the river between South McCarran
Boulevard and the east end of the project at Vista. These levees would be
about 11 feet high and 82 to 90 feet wide at the base.

» Backwater levees with an average height of 5 feet constructed on North
Truckee Drain from the confluence with the Truckee River to approximately
900 feet north of Interstate 80 (1-80). This levee also extends along the
Southern Pacific Railroad alignment to Peoples Drain.
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e A 1,000-foot overflow weir built immediately east of the UNR Farms on
South McCarran Boulevard and approximately 7 acres excavated from the
south bank of the Truckee River and adjacent agricultural land.

» 10-foot levees surrounding the UNR Farms serving as an overflow area to
temporarily store peak flows of floods greater than a 35-year event. This is
mntended to preclude increased flood peaks for areas downstream of the
project. An overflow weir and low-level outlet structure would be located
along the east side levee to release flows back into the Truckee River.

¢ Levees with an average height of 10.5 feet constructed along Steamboat Creek
and Boynton Slough. Pembroke Drive Bridge over Steamboat Creek would
be raised and lengthened to provide for more flow under the bridge.

1.5.2 Recreation Features

Authorized recreation features included a new pedestrian/bike bridge, bike lanes
on bridges, pedestrian/bike paths, and new access sites and improvements to Riverside
Park and the Riverwalk area in downtown Reno. Of the approximately 22.7 miles of
existing and proposed pedestrian/bike paths, 14.4 miles would be new paths. Access and
improvements would include ten sets of steps leading to the river, four observation decks,
ten locator or interpretive signs, and six rafting/tubing launch/exits along the Truckee
River.

1.5.3 Fish and Wildlife Features

The authorized plan includes about 31.4 acres of riparian habitat plantings as
compensatory fish and wildlife mitigation for habitat losses due to construction of the
flood risk management features.

Fish and wildlife enhancement features, consisting of 10 acres of riparian
plantings, 300 acres of marsh habitat preservation, and fish habitat improvements, were
also presented in the 1985 feasibility report. Fish and wildlife features were not included
in the recommended plan because of a lack of local sponsorship, but were specifically
authorized by Congress.

Truckee Meadows Flood Control Project, Nevada 3/18/2014
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1.5.4 Costs and Benefits

The estimated first costs of the authorized plan (excluding fish and wildlife
enhancement) were $74,720,000 with an annual cost of $6,628,000 (unadjusted 1984
dollars; 8 3/8%). With average annual benefits of $12,112,000, the plan’s benefit-cost
ratio was 1.8 to 1. The updated cost for the authorized project using October 2012 prices
is $167,810,000 (not including fish and wildlife enhancement). Congress also authorized
fish and wildlife enhancement at an additional cost of $4,140,000 (unadjusted 1984
dollars).

1.5.5 Reevaluation of Authorized Project

The authorized project is included in the array of alternatives analyzed for a GRR.
In the case of Truckee Meadows, the authorized project was based on hydrology
developed prior to the 1997 flood event, which exceeded all previous records. USACE
estimated 1% ACE peak flow for the Truckee River at Reno was increased by almost
12% after the 1997 event. Therefore, the authorized project would not perform as
Report of the Chief of Engineers, July 25, 1986, based on the 1985 feasibility report. To
accommodate this change in conditions, USACE formulated a plan for the Truckee
Meadows reach that consists of most of the authorized plan features. That plan is
identified in this document as Alternative 2 - Detention Plan.

1.6 Study Coordination

The reevaluation study is being accomplished with close coordination with the
potential non-federal sponsor, the TRFMA. The planning process is being coordinated
with the U.S. Fish and Wildlife Service (USFWS), Nevada State Historic Preservation
Office, Nevada Department of Transportation (NDOT), Pyramid Lake Paiute Tribe, and
other stakeholders in the affected community.

1.7 Related Studies and Reports

The following is a list of related studies and reports that were consulted as part of
the reevaluation of the flood problems and environmental problems of the Truckee River
in the study arca. This is not intended to be an exhaustive list, but instead to provide a
sense of the scope of studies that were consulted.

1.7.1 Federal

* U.S. Army Corps of Engineers, Truckee Meadows, Nevada, Reconnaissance
Reevaluation Report, August 1997,

e U.S. Army Corps of Engineers, Truckee Meadows, Reno-Sparks Metropolitan
Area, Nevada, Office Report, May 1991,
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o U.S. Army Corps of Engineers, Truckee Mecadows, Nevada: Report of the
Chief of Engineers, dated July 25, 1986.

o U.S. Army Corps of Engineers, Truckee Meadows, Reno-Sparks Metropolitan
Area, Nevada, Feasibility Report, February 1985.

e U.S. Army Corps of Engineers, Water Control Manual, Truckee River Basin
Reservoirs, Truckee River, Nevada and California, July 1985.

e U.S. Army Corps of Engineers, Truckee Meadows, Reno-Sparks Metropolitan
Arca, Nevada, Documentation Report, October 1983,

e Federal Emergency Management Agency, Flood Insurance Study, Washoe
County, Nevada, 1994.

e U.S. Geological Survey, Environmental and Hydrologic Settings of the Las
Vegas Valley Area and the Carson and Truckee River Basins, Nevada and
California, Water Resources Investigations Report 96-4087, 1996.

e U.S. Bureau of Reclamation, Truckee-Carson River Basin Study, Western
Water Policy Review Advisory Commission, March 1997.

s U.S. Bureau of Reclamation, Phase III Project Information Report, Truckee
River, Nevada Emergency Flood Restoration, October 1997.

¢ U.S. Burecau of Reclamation, P.L. 84-99 Flood Restoration Work for Portions
of the Truckee River from the Nevada State Line East to Wadsworth, Nevada,
October 1997,

s U.S. Department of the Interior, Bureau of Reclamation, Fish and Wildlife
Service, Bureau of Indian Affairs, and State of California, Department of
Water Resources, Revised Draft Environmental Impact Statement/
Environmental Impact Report, Truckee River Operating Agreement,
California and Nevada, August 2004.

1.7.2 Local

e  Washoe County Department of Comprehensive Planning, Washoe County
Comprehensive Plan, Volumes 1 and 2, Reno, Nevada, 1996.

e Nevada Department of Water Resources, 1995-2015 Washoe County
Comprehensive Regional Water Management Plan, Washoe County, Nevada,
November 1996.
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* City of Reno Redevelopment Agency, Downtown Riverfront District Plan,
August 1997.

1.8 Report Organization

This report documents the study process and its results. The report chapters are as
follows:

Chapter 1, Introduction, provides background information concerning the purpose of and
need for the project modification, project authorization, and project status, as well as the
scope of the reevaluation study. This chapter also notes linkages with other related
studies and reports.

Chapter 2, Existing Conditions, describes the current conditions and future without-
project conditions for important resources within the study area. This provides the
baseline for the evaluation of effects each alternative may have on those resources.

Chapter 3, Problems and Needs, describes the first step in the USACE planning process.
This chapter identifies the problems and needs for the project purposes of flood risk
management, ecosystem restoration, and recreation.

Chapter 4, Development of Alternative Plans, describes the second and third steps in the
USACE planning process. In this chapter, planning goals are set, objectives are
established, and constraints are identified. This chapter also identifies a range of potential
management measures that address specific problems identified in Chapter 3 and
identifies various combinations of preliminary alternative plans that have the potential to
address the goals and objectives. A discussion is also provided for why some preliminary
alternatives were climinated from further consideration,

Chapter 5, Evaluation and Comparison of Alternative Plans, describes the fourth, fifth,
and sixth steps in the USACE planning process. This chapter qualitatively and
quantitatively describes potential costs and benefits as a result of implementation of the
alternative plans relative to existing conditions.

Chapter 6. Details of Tentatively Recommended Plan, summarizes the environmental,
economic, and social benefits and costs of the recommended plan.

Chapter 7, Public Involvement, describes the numerous coordination and public
involvement activities conducted throughout the course of the reevaluation study. These
activities include information workshops, status reports, informal briefings, presentations,
and correspondence with various resource agencies.

Chapter 8, Remaining Reviews, Approvals, Plan Implementation, and Schedule,
identifies the estimated project timeline for future actions, defines commitments and

responsibilities, and verifies the fulfillment of procedural notice and review requirements.
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Chapter 9, Conclusions and Recommendation, presents the study conclusions and
recommendations by the District Engineer.

1.9 Technical Appendices

Appendix A, Historical Photographs, includes photographs of flood events from the past
100 years.

Appendix B, Real Estate, provides the Preliminary Real Estate Plan, which presents the
baseline real estate cost estimates based on the analysis and assumptions made during the
process of formulating and developing the alternatives.

Appendix C, Economics, presents information regarding the social and economic
resources that exist in the vicinity of the project area. This appendix also analyzes the
with-project benefits as well as flood damages for both the with- and without-project
conditions.

Appendix D, Engineering Appendix, presents a summary of hydraulic analysis,
floodplain development, an assessment of geomorphology and sediment transport,

design, and cost of alternatives completed for this document.
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CHAPTER 2
EXISTING AND FUTURE WITHOUT-PROJECT CONDITIONS

This chapter identifies the existing conditions in the study area and the forecast for those
conditions into the future without implementation of a Federal project. To define the potential
impacts or benefits with various alternative plans, an understanding of the existing condition of
the study area is required. Definition of this existing condition allows the comparison of the
value of various alternatives to one another.

2.1 Existing Conditions

This section describes the existing conditions, projects, and important resources in the
project area at the time of this study. Conditions, projects, and resources that are relevant to the
plan formulation strategy and process are described here. A more detailed description of the
important resources can be found in the accompanying Environmental Impact Statement (EIS).

2.1.1 Physical Setting

The Truckee River originates in the Sierra Nevada and flows east from the Lake Tahoe
arca into Nevada. Nearly all of the Lake Tahoe basin’s storage and precipitation is in California.
The river continues east down the Truckee Canyon, through Reno and Sparks, east to
Wadsworth, where it turns north, and eventually terminates in Pyramid Lake. The Truckee River
flows freely through the canyon; however, areas of dense urban development in Reno and Sparks
limit channel capacity and impede flow through these areas. There are several reaches of
Truckee River within the project area. These are described below and shown in Figurel-2.

Verdi Reach

The Verdi Reach, shown in Figure 2-1, is located within unincorporated areas of Washoe
County, which includes the Verdi community, as well as the limits of the city of Reno. Land
uses in the Verdi Reach generally consist of rural residential, open space, and undeveloped areas.
The Truckee River emerges from steep canyons into the eastern foothills of the Sierra Nevada in
this reach.

2-1
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Downtown Reno Reach

Downtown Reno, shown in Figure 2-2, considered the central business district, consists
of dense urban development with residential, commercial, and public structures, including
casinos and hotels. The general topography of this portion of Reno is a moderately incised
channel that slopes upward away from the river after several hundred feet. This generally
confines flood flows to the first two blocks on either side of the river. Part of the reach on the
south bank near Booth Street is steeply banked and susceptible to erosion (Figure 2-3). A low
berm is located along the north bank downstream of Booth Street. Considerable development
exists along the river with little setback. Existing floodwalls can be found along the river
through much of the Downtown Reno Reach until roughly Lake Street (Figure 2-4). A river
walk has been constructed along portions of the north and south banks of the Truckee River
through downtown Reno, portions of which are below grade. Four bridges across the Truckee
River within downtown Reno at Virginia, Sierra, Center, and Lake Streets are impediments to
high flows, causing flooding of adjacent streets and businesses. The Center, Booth, and
Arlington Street bridges have been replaced since the Truckee Meadows project was authorized,
but the Center Street Bridge is still an impediment to high flows.
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Figre 2-4. Downtown Reno Looking Downstream at Center Street 1dge
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Truckee Meadows Reach

The Truckee Meadows Reach is shown in Figure 2-6. Just east of U.S. Highway 395, the
river emerges from the more channelized Downtown Reno Reach onto a broader expanse of the
plain historically known as the Truckee Meadows. Land uses in the area include commercial and
industrial purposes (e.g., in the City of Sparks) as well as the Reno-Tahoe International Airport.
Three major tributaries, Steamboat Creek, Boynton Slough, and the North Truckee Drain, flow
into the river along this reach.

The Truckee Meadows encompasses the urban Reno-Sparks metropolitan area, UNR
Farms and areas south of the Truckee River (Figure 2-5). It is located in a bowl-shaped area
bounded by the Sierra Nevada Mountains on the west and the Virginia and Pah Rah ranges to the
cast. The project reach begins at U.S. Hwy 395 and follows the Truckee River downstream to
the Vista Reefs. The Vista Reefs constrict outflows from the Truckee River, backing up flood
flows throughout the Meadows (Figure 2-7). Although a previous USACE project lowered the
Vista Reefs, a hydraulic constriction remains.

Figure 2-5. Truckee Meadows
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Lower Truckee River Reach

The Lower Truckee River Reach is shown in Figure 2-8. Near Vista, the Truckee River
enters a narrow canyon on its way to its terminus in Pyramid Lake (Figure 2-7). The Truckee
River downstream of Vista passes the small communities of Rainbow Bend, Painted Rock,
Patrick, and Wadsworth and is generally confined to fairly narrow canyons and small overflow
areas that are now used for ranching or agriculture (Figure 2-9). Derby Dam, which is located
above Painted Rock, diverts portions of the Truckee River into the Newlands Reclamation
Project in the adjacent Carson River watershed (Figure 2-10). At Wadsworth, the Truckee River
turns north and enters the Pyramid Paiute Reservation. This reach of the river is in very narrow
canyons and is sparsely populated. Numana Dam (Figure 2-11) and Marble Bluff Dam (Figure
2-12) are both located on the river in this reach. The Truckee River then terminates at Pyramid
Lake (Figure 2-13). This reach presents excellent opportunities for ecosystem restoration in
certain reaches where access to the historical floodplain exists. There are also numerous
diversion structures that are obstructions to fish passage.

e

i i S -
Figure 2-7. Vista Reefs looking downstream from Truckee Meadows
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Figure 2-8. Lower Truckee Meadows River Reach
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Figure 2-9. Lower Truckee Reach near McCarran Ranch
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Figure 2-11. Downstream of Numana Dam near Nixon
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Figure 2-13. Pyramid Lake

2.1.2 Related Water Resources Projects

Several water resources projects have been constructed on the Truckee River over the last
century. These projects addressed different issues within the watershed, but had a common
desired outcome of minimizing damages caused by flooding.

Truckee River and Tributaries Project

Flood control work by USACE on the Truckee River began with the Truckee River and
Tributaries project, which was authorized under the FCA 1954, § 203, and the FCA 1962, § 203,.
Construction of channel improvements through the Truckee Meadows as part of the Truckee
River and Tributaries project was completed in 1960. The Truckee River channel through
Truckee Meadows was widened and straightened to increase the minimum channel capacity from
about 3,000 cfs to 6,000 cfs. Additional channel improvements between Truckee Meadows and
Pyramid Lake and in the vicinity of Sparks were completed in 1964 and 1968, respectively.
Other project features included enlarging the Truckee River channel for approximately 3,200 feet
downstream from the existing structure at Lake Tahoe; increasing the capacity of the outlet at
Lake Tahoe to 2,500 cfs at lake level 6,228 fect, and to 3,300 cfs at lake level 6,229 feet;
providing downstream channel improvements from Lake Tahoe to Truckee; and snagging and
clearing at intermittent locations from Vista to Pyramid Lake to compensate for increased flows
through Truckee Meadows. The states of California and Nevada and the Pyramid Lake Paiute
Tribal Council are responsible for operation and maintenance of portions of the project. The
portion of the project in Downtown Reno is discussed under Martis Creek Lake.
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The segment of the project between Glendale Avenue in Sparks and Wadsworth
maintained by the State of Nevada was last inspected by USACE in 2010. At that time, the
overall rating of the segment was Minimally Acceptable due to sedimentation and vegetation in
the channel, encroachments, and erosion of both banks. An engineering determination
concluded that the unacceptable items would not prevent the project from performing as intended
during the next flood event.

Rene Flood Warning Project

USACE conducted a Section 205 small flood control study for the Reno Flood Warning
System, Nevada, with Washoe County and the cities of Reno and Sparks in 1998. The study
resulted in a selected plan that includes expanding the network of gages used for forecasting
stages in the mainstem of the Truckee River, adding gages in the tributary catchments and
providing flood watch for forecasting tributary stages, providing the storm watch data filing and
display tool for local jurisdictions, and developing the preparedness plan for the Reno-Sparks
area. This plan increased the flood warming time from 8 to 14 hours on the Truckee River and
from zero to 2 hours for the North Truckee Drain and Steamboat Creek basins. The plan allowed
the River Forecast Center to improve the accuracy of its flood forecasts for the mainstem
Truckee River, provide local jurisdictions with storm watch data for monitoring tributary stream
levels, and improve flood response planning and implementation. The project was constructed in
2000 and is considered in-place and part of the without-project condition.

Clearing and Snagging on Truckee River

During the 1950s, in cooperation with Washoe County and the City of Reno, USACE
completed four clearing and snagging projects on the Truckee River as authorized in the FCA
1954, § 208 (amending the Flood Control Act of 1937, Pub. L. 75-406, § 8, 50 Stat. 876 (1937)..
These projects included removing sediment, vegetation, and debris from the river and channel
straightening for flood control. Together, the four clearing and snagging projects extended from
the California/Nevada border to Vista. The City and County provided the required assurances
that the completed work would be maintained. Similar work in the City and County was
performed by USACE in the mid-1950s and 1963 under a disaster relief authority.

Other Projects

There are numerous lakes and reservoirs in the upper Truckee River watershed. Several
that significantly influence flood flows along the river in Reno are Lake Tahoe and Stampede,
Boca, Prosser Creek, and Martis Creek Reservoirs, Martis Creck Dam and Lake is owned by
USACE. The U.S. Bureau of Reclamation (USBR) owns Prosser Creck Dam and Reservoir, and
Stampede and Boca Dams and Reservoirs. USACE and the USBR mutually agree to the flood
control operating principles for the Truckee River Basin reservoirs. However, USACE is
responsible for providing the flood control regulations. The physical features for each are shown
in Table 2-1, and descriptions of each are summarized below.
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Lake Tahoe. Lake Tahoe is the first point at which flow of the Truckee River can be
controlled. Lake Tahoe covers 192 square miles, averages 990 feet in depth, and is the tenth
deepest lake in the world. The lake drains an area of 506 square miles and occupies an unusually
large portion of its drainage area. This means that much of the precipitation falling in the
drainage basin falls directly on the lake's surface, with tributary inflow contributing a small
portion of inflow. Lake Tahoe is both a natural lake of great beauty and a storage reservoir for
the Truckee River. The lake could provide all the carryover storage that the area would need for
the long term, but most of the water has been dedicated to in-place, non-consumptive use.
Although Tahoe is a natural lake, it is controlled by a small dam constructed 400 feet
downstream from the natural outlet rim at the northwestern edge of the lake, which lies at an
elevation of 6,223 feet. Lake Tahoe has a capacity of about 122,160,000 acre-feet, but the dam,
constructed in 1913 by the Truckee River General Electric Company, regulates the lake level to
fluctuate a maximum of 6.1 feet, yielding a usable storage capacity of 744,600 acre-feet.

Stampede Project. Stampede, which was constructed by the USBR starting in 1966 and
completed in 1970, is operated for water supply and flood control. At gross pool (elevation
5,948.7 feet), Stampede Reservoir is about 5 miles long, has a surface area of 3,440 acres, and a
total capacity of 226,500 acre-feet. Stampede Dam is rolled earth and rockfill construction and
has 2 height of 232 feet above streambed. It has a crest length of 1,511 feet, crest width of 40
feet, and crest elevation of 5,970 feet. The outlet works are located in the right abutment and
consist of a trashracked vertical shaft intake structure with sill elevation at 5,765 feet. The tower
directs flow into a 12-foot diameter circular tunnel upstream from the gate chamber. The
capacity of the outlet works is 2,740 cfs when the water surface is at elevation 5,963.3 feet. The
ungated spillway is located in the right abutment of the dam. The spillway crest is at elevation
5,948.7 feet and has a length of 15 feet. The spillway discharge capacity is 3,060 cfs when the
water surface in the reservoir is at clevation 5,963 feet.

The USBR is currently evaluating Stampede Dam for dam safety and is considering
raising the dam and constructing dikes on the south rim of the reservoir. The latest information
from USBR indicates that the potential changes at Stampede Dam would have no effect on this
project’s hydrologic assumptions.

Boca Project. The Washoe County Water Conservation District operates Boca Dam and
Reservoir. USBR also constructed Boca Dam starting in 1937 and completed it two years later.
It was constructed for water supply, hydropower, and flood control. Boca Reservoir has a total
capacity of 41,140 acre-feet and a surface area of 980 acres at gross pool elevation 5,605 feet.
Boca Dam has a zoned, rolled earthfill embankment, and a rockfilled face. The structure rises
about 100 feet above streambed.

The crest of the dam is at elevation 5,612 feet, has a total length of 1,629 feet, and a top
width of 35 fect. The outlet works are located in the right abutment of the dam and commence
with a trashracked structure having a sill elevation 5,521 feet. The capacity of the outlet works is
900 cfs when the water surface is at elevation 5,605 feet. The gated spillway structure is located
in the left abutment of the dam. The spillway has a crest length of 38 feet and a crest elevation
of 5,589 feet. Two radial gates, each 19 feet by 16 feet, control discharges into the 320-foot-long
concrete-lined channel. The spillway design capacity is &,000 cfs at elevation 5,605 feet.
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Table 2-1. Principal Lakes and Reservoirs Providing Flood Protection in the Truckee
River System

Drainage | Surface Storage Flood January
Lake/ hid 1 | Total Storage | capacity Control 1997 Flood
Reservoir Area' Area. (ac-ft) per foot’ Volume® Control
(sqmi) | (sqmi) (ac-ft/ft) | (acre-ft) | Release’
Lake Tahoe 506 190.7 122,160,000 122,000 744,600 2,500
Stampede 136 54 226,500 3,349 22,100 2,075
Boca 172 1.5 41,140 930 8,000 0
Prosser 50 1.2 29,800 533 20,000 5
Martis 39 1.2 20,400 505 15,000 374

"Surface arca at gross pool. Lake Tahoe surface area at maximum permissible elevation.

? Storage capacity per foot of depth. For flood control reservoirs, average value for flood controljjoint use pool.

* Volume in flood control/joint use pool. Lake Tahoe value is volume between natural rim and maximum
permissible elevation. Lake Tahoe is not drawn down to natural rim to provide flood control space.

* Outflow at time of peak flow at Farad.

* Inflow to Boca Reservoir,

Prosser Creek Project. The Prosser Creek project was also constructed by the USBR as
part of the Washoe Project. The Prosser Creek project began in May 1960 and was completed in
November 1962. Prosser Creek Reservoir has a surface area of 745 acres, and a capacity of
29,800 acre-feet at gross pool clevation 5,741.2 feet. The Prosser Creek Dam is a zoned earthfill
structure rising 139 feet above streambed. The crest of the dam at elevation 5,761 feet has a
length of 1,830 feet and a crest width of 30 feet. The outlet works, located in the left abutment
of the dam, consist of an 8-foot-diameter circular conduit upstream from the gate and a 9-foot
flat-bottom (arch roof) conduit downstream. Capacity of the outlet is 1,850 cfs when the water
surface is at gross pool (elevation 5,741.2 feet) and about 750 cfs at elevation 5,650 feet. The
spillway is an ungated concrete channel extending through the left abutment of the dam. Ithasa
crest width of 15 feet (crest elevation 5,741.2 feet) and a discharge capacity of 2,750 cfs at
clevation 5,754.5 feet.

Martis Creek Lake. Martis Creek Lake was authorized as part of the Truckee River and
Tributaries Project by the Flood Control Act of 1962 (Pub. L. 89-874). Martis Creck Lake
Project is located about 32 miles upstream from Reno. The project consists of a dam and lake
for flood control, recreation, and future water supply, and about one mile of channel
improvement work by local interests along the Truckee River in Reno. The intermittent channel
improvement work in Reno from Booth Street to Center Street consisted mainly of modifying
and extending existing floodwalls to provide a capacity of 14,000 cfs though the city. The
segment of the project in Downtown Reno upstream of Glendale Avenue, maintained by the
Carson-Truckee Water Conservancy District, was last inspected by USACE in 2010, At that
time, the overall rating of the segment was Minimally Acceptable due to vegetation growing in
and around the floodwalls, vegetation growing in the floodway, minor sedimentation within the
channel, and an encroachment causing erosion. An engineering determination concluded that the
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unacceptable items would not prevent the project from performing as intended during the next
flood event.

The Martis Creek Dam has been identified as having a very high urgency of action to
reduce the risk associated with dam failure. Interim risk reduction measures have been
implemented which include leaving the gates open limiting the reservoir pool to approximately
clevation 5,810 feet. Hydrologic modeling accounts for Martis Creck Dam operating with this
interim risk reduction measure in place. A detailed Risk Analysis is being completed to justify
whether this classification rating is still warranted. It is anticipated that the classification may be
reduced to a lower risk rating. A selected course of action is expected to be identified in 2013.
The future without-project assumption is that interim risk reduction measures would remain in
place until a solution is identified, approved, and implemented.

Derby Dam and Truckee Canal. Located on the Truckee River about 20 miles below
Reno, Derby Dam was constructed between 1903 and 1905 by the Bureau of Reclamation to
divert water to the Newlands Project for agricultural purposes. The dam, a concrete gate structure
with an embankment wing, is 31 feet high with a crest length of 1,331 feet. The dam diverts up
to 1,500 cfs into the Truckee Canal. Constructed between 1903 and 1906, the canal has a bottom
width of 20 feet, side slopes of 0.5:1, water depth of 13 feet, and length of 32.5 miles. The canal
is believed to be capable of carrying somewhere between 800 to 1,000 cfs at full capacity.
During a large flood event, the operating criteria for Derby Dam are to limit diversions into the
Truckee Canal to prevent flooding in the vicinity of the Lahontan Reservoir; however, some
diversions have occurred during past floods. Diversions tend to have little or no impact to
flooding problems, especially in the Reno area.

Truckee River Storage Project. The USBR constructed the Truckee Storage Project to
provide a supplemental supply of irrigation water to approximately 29,000 acres of land in the
Truckee Meadows area. The actual irrigated area is being reduced by urban development.
Supplemental irrigation water for the Project is stored in Boca Reservoir on the Little Truckee
River, while release of water from Lake Tahoe (operated by the Truckee-Carson Trrigation
District) and Donner Lake is made to provide better regulation of the Truckee River according to
the Truckee River Agreement. Diversion and delivery of irrigation water is made by the 33 ditch
companies which form the Washoe County Water Conservation District. Table 2-2 lists the
major canals and capacities.

Washoe Project. The USBR constructed the Washoe Project to improve the regulation of
runoff of the Truckee and Carson River systems and to provide supplemental irrigation water and
drainage for presently irrigated lands, as well as water for municipal and industrial and fishery
uses, flood protection, fish and wildlife benefits and recreation development. Major features of
the project in addition to Prosser Creek and Stampede Dams include Marble Bluft Dam and
Pyramid Lake Fishery, both in operation and within the study area.

NV Energy. NV Energy (formerly Sierra Pacific Power Company) owned and operated
five hydroelectric power plants with a total installed capacity of 9,400 kW. Descriptive data for
plants located along the Truckee River in the reach between Truckee and Reno are provided in
Table 2-3.
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Table 2-2. Major Canals and Capacities of the Truckee Storage Project

Capaci
Canal (Ié f5) ty
Coldron 20
Steamboat Ditch 110
Highland Ditch 104
Orr Ditch 60
Land Chance Ditch 47
Lake Ditch 50
Cochran Ditch 48
Glendale Ditch 40
Pioneer Ditch 35
North Truckee Ditch 43

Table 2-3. Hydroelectric Plants between Truckee and Reno

Plant Total Head (feet) | Installed Capacity (kw)
Farad 83 2,800
Fleish 125 2,000

Verdi 96 2,400
Washoe 88 1,500

Reno 43 700

The power plants are all run-of-the-river type. Lake Tahoe and Boca River regulate
stream flow for irrigation and power purposes, and further regulation is obtained from the Sierra
Pacific Power Company’s storage reservoir at Independence Lake on Independence Creek, a
tributary of Little Truckee River. This reservoir completely regulates the runoff from an 8
square mile tributary area. The NV Energy has also acquired storage rights on Donner Lake,
with a capacity of about 9,500 acre-feet on Donner Creek for joint use and Truckee River
regulation. The Truckee River Water Authority has recently purchased these power plants.

2.1.3 Population

Washoe County’s population was 421,407 in 2010; (US Census, 2010) the 2010
population for Reno was 225,986 and the population for Sparks was 90,264. Most of Storey
County is rural or suburban, with only about 1,200 people living in Virginia City and Gold Hill.
The U.S. Census recorded a population of 4,010 in 2010 for Storey County. In 2010, the
population of the Pyramid Lake Paiute Reservation was 1,660 individuals. Fifty percent of the
population resided in Wadsworth, and 15 percent resided in Sutcliffe.
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2.1.4 Public Health and Safety

Washoe and Storey Counties, the Cities of Reno and Sparks, and the Pyramid Lake
Paiute Tribe (PLPT) provide necessary public services to ensure the health and safety of their
residents. These public services include police and fire protection, emergency medical services,
and natural disaster plans and response. Public health and safety concerns for the study area
include natural disasters, vector control, potential for bird-aircraft strike hazard, and risk of
wildland fires.

Natural Disaster Plans and Response

The Washoe County Emergency Management and Homeland Security operates on a
regional level and partners with several other local emergency response agencies to provide
preparedness, response, mitigation, and recovery services for the County. The Regional
Emergency Operations Center serves Washoe County, Reno, and Sparks as a single, permanently
established, ready-to-operate location to perform individual and/or integrated emergency
response services in support of jurisdictional emergencies or larger regional emergencies and
disasters involving two or more jurisdictions. The Washoe County Emergency Management
Program functions as a coordination agency during a disaster, providing such assistance as may
be needed by the affected communities to safeguard life and property. The intent is to assess and
address the effects of the event and use the Incident Command System as part of the National
Incident Management System during the response phase.

Storey County Emergency Management provides planning and coordination for the
response, recovery and mitigation of natural and man-made disasters occurring within Storey
County. The Storey County Emergency Management Plan provides guidance and outlines a
cooperative effort among several departments and divisions of county government, including the
Fire Department, Sheriff, Public Works, Budget and Finance, Commissioners, District Attorney,
Assessor, Recorder, and Clerk that work together to mitigate any actual or potential disaster or
event.

The National Weather Service forecast office in Reno provides the watches, warnings,
and advisories for the entire study area. Information during the response phase of an emergency
is provided by the Emergency Alert System. The Emergency Alert System is the new system
adopted by the Federal Communications Commission to replace the old Emergency Broadcast
System and is a universal tool to route emergency messages to the public swifily and efficiently.
The Washoe County Emergency Alert System also includes a Flood Warning System, which is a
web-based application enabling flood hazard information to be readily available during flood
events as well as for general monitoring purposes. For the purposes of this GRR, the existing
flood warning system is considered to be sufficient.

Aviation Safety

Reno International Airport is located within the Truckee Meadows Reach south of the
Truckee River. Across the U.S., aircraft collisions with birds and other wildlife annually cause
millions of dollars in damage and can jeopardize current and aircrews. Most public-use airports
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incorporate large tracts of open, undeveloped land that provide added margins of safety for
aircraft operations.

2.1.5 Environmental Resources
‘Water Resources

The Truckee Meadows area depends primarily on the Truckee River for its water needs.
Groundwater provides approximately 15 percent of the water needs. Water rights in Nevada are
based on the doctrine of prior appropriations; that is, the entity that first diverts water from a
stream preempts a right to the quantity withdrawn, provided that the water is used beneficially.
NV Energy sold its water power division, as a joint venture, to Washoe County and the Cities of
Reno and Sparks, which provide service to a major portion of the Reno-Sparks metropolitan area
as the Truckee Meadows Water Authority (TMWA).

According to the Washoe County Master Plan (2010), although the Truckee River is the
major source of water for the region, the flow of the river is highly variable and requires
reservoir storage for both municipal and industrial use. Seven reservoirs on the Truckee River
and its tributaries provide storage to regulate the flow of the river. Lake Tahoe provides about
70 percent of the available storage on the river system. Most of the river’s flow originates
downstream from Lake Tahoe, where it can be regulated by only 30 percent of the available
storage on the river system. Even with seven reservoirs, the storage is not sufficient to fully
regulate the flow of the river.

Surface water ownership in the Truckee River Basin was established through the U.S.
District Court’s Orr Ditch Decree entered by the U.S. District Court for the District of Nevada.
United States v. Orr Water Ditch Co., et al,, Equity Docket No. A3 (D. Nev. Sept. 8, 1944)),
There are in excess of 300,000 acre-feet of water rights either adjudicated through the Orr Ditch
Decree (Truckee River water) or permitted by the State Engineer (ground and surface water) in
Washoe County (excluding the Lake Tahoe area). However, the actual extent of the water
resource in a dry year is significantly less than indicated by the water rights. Most surface water
use is for agriculture; however, the Truckee River also represents a potential source of domestic
water supply.

Hazardous, Toxie, and Radielogical Waste

USACE performed an Environmental Site Assessment during July 2003 and in 2011.
The site assessment identified numerous sources of possible contamination due to hazardous,
toxic, or radiological waste (HTRW) during a records search and field survey. The data search
showed 686 sources of potential contamination within one mile of the study boundaries — but not
within the boundaries, In addition to the data search, USACE performed a site visit to look for
the following common environmental concerns: drums; landfill or solid waste disposal sites;
pits, ponds, or lagoons; wastewater; PCB-containing transformers; and the presence or likely
presence of any hazardous substance or petroleum products on the property under conditions that
indicate an existing release, a past release, or a material threat of a release on the property or into
the ground, groundwater, or surface water of the property. USACE neither saw any hazardous
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materials nor encountered any storage containers during the site visit. There are several storage
tanks (both AST’s and UST’s) that exist in the study area, but do not appear to interfere with any
of the alternatives. USACE also observed transformers during the site visit that appeared to be
recently replaced. HTRW is not expected to be an issue for formulation of alternative plans.

Vegetation

Vegetation in the urban areas of Reno, Sparks, and Truckee Meadows has been heavily
modified by residential, commercial, and agricultural developments. Discontinuous, narrow
strips of riparian vegetation are currently found along the river, confined to available substrates
above and below existing riprap and to urban parks west of downtown Reno. The riparian
vegetation is dominated by small stands of native black cottonwood, Fremont’s cottonwood,
white alder, buffaloberry, willow shrubs and trees, and nonnative ornamental elm trees.
Herbaceous understory species include mugwort, horsetail, baltic rush, umbrella sedge, poison
hemlock, weedy mustards, and lambsquarter.

Four habitat types are associated with the lower reach of the Truckee River: Great Basin
cottonwood-willow riparian forest, Great Basin riparian scrub, upland sagebrush scrub steppe,
and shadscale scrub communities. In addition to these native plant communities and species,
there are several introduced species that are typically classified as noxious weeds that commonly
occur along the lower reach of the Truckee River. These species include tamarisk, Russian olive,
whitetop, wide-leaved peppergrass, cheatgrass, and foxtail chess, Tamarisk, whitetop, and wide-
leaved peppergrass are of particular concern due to their high densities, extreme competitive
behavior, high water use, and lack of usefulness for wildlife habitat and range forage.

Threatened and Endangered Species

Several Federally listed or proposed species have the potential to occur in the study area.
These include the Lahontan cutthroat trout, cui-ui lake sucker, and Steamboat buckwheat. The
Steamboat buckwheat is not known to occur in the project area.

The Lahontan cutthroat trout (LCT) and cui-ui lake sucker are known to inhabit the
Truckee River. The LCT, listed as endangered in 1970, was reclassified as a threatened species
in 1975. The U.S. Fish and Wildlife Service (FWS) is currently in the process of revising their
1995 Recovery Plan for the LCT.. Tn 2003, the Truckee River Recovery Implementation Team’
developed a short-term action plan for LCT in the Truckee River basin which focuses on
gathering information about habitat requirements and implementing demonstration projects and
research (Interior & State, 2008). The action plan identifies tasks intended to eliminate or
minimize threats that affect LCT in the Truckee River and through continued implementation of
this process, ensure the long-term persistence of the species. Major issues include: (1) reduction
and alteration of stream flow and discharge; (2) alteration of stream channels and morphology;
(3) degradation of water quality; (4) reduction of Pyramid Lake elevation and concentration of
chemical components; and (5) introductions of non-native fish species.

! Composed of representatives from USFWS, USGS Biological Resources Division, U.S. Forest Service, BIA,
USBOR, CDFG, PLPT, Trout Unlimited, Otis Bay Consultants, and UNR.
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The cui-ui is classified as endangered by the Federal government and the State of
Nevada. The Federal listing occurred on 11 March 1967. Steps needed for the recovery and
maintenance of the cui-ui are outlined in the FWS’s Cui-ui Second Revision Recovery Plan,
1992. The cui-ui is publically recognized as significant as a sacred resource by the Pyramid
Lake Paiute Tribe.

The LCT can be found throughout the entire Truckee River, including the four reaches
under this study. The cui-ui are not able to access the river beyond Derby Dam, located
downstream of Tracy. According to the Truckee River Operating Agreement (TROA) final EIS,
Numana Dam is a complete impediment to cui-ui and impedes spawning success.

2.1.6 Related Ecosystem Restoration Projects

There have been many opportunities for ecosystem restoration along the Truckee River.
Local interest in ecosystem restoration has resulted in multiple levels of local, regional, and
federal agencies participation in designing projects that have provided an increase in ecosystem
habitat within the watershed.

Lower McCarran Ranch

In June 2002, The Nature Conservancy (TNC) acquired the McCarran Ranch property in
2003 and developed a preliminary restoration plan to restore habitats for a diverse array of native
species. The plan included reconstructing the river channel to elevate the existing incised
riverbed and to reestablish the meandering pattern of the channel. The plan also included an
eradication program to eliminate nonnative invasive plant species and revegetation
specifications. This restoration plan combined with other measures and alternatives was studied
as a USACE Section 1135 Continuing Authorities Program project. In 1986 Congress authorized
USACE to modify existing projects to restore the environment (WRDA 1986, § 1135). However,
funding constraints in that program caused TNC to proceed on its own,

TNC completed a 1-mile pilot project at the upstream portion of McCarran Ranch in late
2003. It included raising the river channel, and creating a series of pool and riffles in the existing
channel and floodplain ponds for the western pond turtle. Restoration of the remaining 4 miles
of the river at McCarran Ranch was completed in 2008 by TNC.

Lockwood

Washoe County acquired the Lockwood property on the downstream Truckee River
floodplain for permanent open space and potential ecosystem restoration purposes. The County
hired Otis Bay Riverine Consultants to prepare a Phase I conceptual level restoration and
improvement alternatives study. This property is located about 2.5 miles downstream of Vista,
extends 4,000 feet along the channel within Washoe County, and has a history of flooding and
flood-related damage. The County purchased the property and removed all but one of the homes
(one home is still in private ownership) to prevent future flood-related problems. The report,
entitled Truckee River — Lockwood Conceptual Restoration Project, prepared by Otis Bay
Riverine Consultants (January 2001), states that it is the County’s intent to either use the
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Lockwood property as land area where required mitigation could be implemented for adverse
effects on water quality caused from operation of the Truckee River Municipal Wastewater
Treatment Plant, or where increased flood storage or ecosystem restoration could occur as a part
of this project. In 2009, the project proponents completed a restoration project on this property
that included a trail system, boat launch facility, bank sloping, and plantings.

Steamboat Creek

In October 2001, USACE completed a Preliminary Restoration Plan for restoration of
aquatic ecosystems in Steamboat Creek pursuant to WRDA 1996, § 206 (Section 206). The
proposed project consists of excavation of a new channel through the alfalfa fields to the west of
the current creek location, with an objective of creating a restored stream channel length from
1.1 miles to 2.2 miles upstream from the confluence with the Truckee River. The conceptual
design for the new channel is a single threaded, low-gradient meandering channel. Placement of
grade control structures and planting of appropriate native obligate wetland species in the
channel and on floodplains are also features of the restoration plan. Funding constraints in
Continuing Authorities Program forced the USACE to defer the Section 206 study indefinitely.
The City of Reno has continued their planning effort for Steamboat Creek. For the purposes of
this GRR, no specific restoration project is assumed under future without-project conditions
because no specific restoration plan has been adopted or funded.

2.1.7 Recreational Projects and Facilities
Related Recreation Projects

Open Space Plan of 1972, The City of Reno has made efforts to recapture open space and
create recreation features favored by residents. In the early 1970’s, the city began to take steps
to reverse the damage done to the river environment. An open space plan in 1972 identified
objectives such as a system of lanes, paths, and trails developed for bicycles, linkages that could
be used for equestrian trails, hiking and bicycling between the various existing open spaces, and
various commitments to encourage cooperative development along the river to maintain open
areas, provide public access to the river, preserve esthetic quality and the natural environment of
the river. The city has undertaken several projects implementing aspects of the 1972 plan.

Whitewater Parks. Truckee River Park and Kayak Course at Wingfield Park was
constructed in 2003 on the Truckee River above the Center Street Bridge. This whitewater park
provides a hardened river-rafting course through the center of downtown Reno. The park is
1,400 feet long and contains five drop structures, current deflectors, benched banks, and
boulders. The park also includes a pedestrian and bike path on Wingfield Island. A similar
whitewater park has recently been completed for the reach of the Truckee River near Sparks.
This park consists of many of the same features as the whitewater park at Wingfield Park.

Tahoe-Pyramid Bikeway. Plans are underway for the Tahoe-Pyramid Bikeway. Thisisa
volunteer effort to create a 116-mile trail along the Truckee River from Lake Tahoe to Pyramid
Lake. Several stretches of the bikeway have been completed. The Tahoe-Truckee Link connects
Lake Tahoe with the town of Truckee. The Mogul-Verdi Link was opened in May 2005. It joins
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the Verdi-Reno-Sparks section that is a continuous trail from Mogul to Vista. A 25-mile section
on the Pyramid Paiute Reservation was completed in 2006. A day-use permit is required to use
this portion of the bikeway on tribal lands.

Reservoirs. Upstream of the Reno-Sparks metropolitan area within the watershed of the
Truckee River are Boca, Stampede, Prosser, and Martis Creek reservoirs. Along with providing
flood control and water storage, the reservoirs provide recreational opportunities to residents in
the region. Boca, Stampede, and Prosser reservoirs offer motorized and non-motorized boating,
angling, swimming, sunbathing, picnicking, camping, hiking, hunting, off-road vehicle
recreation, and sailing. Martis Creek Reservoir offers non-motorized boating, angling, hiking,
river rafting, and hunting. Although not within the study area, these reservoirs provide
recreation opportunities that were considered as part of the without-project condition for the
regional recreation needs.

Recreation Facilities

Verdi Reach. The Verdi Reach provides limited opportunities for fishing and rafting.
However, there are no developed facilities or public access points along this stretch of the
Truckee River.

Downtown Reno Reach. The city of Reno has 17 parks and access sites to the Truckee
River. Recreational opportunities exist along the Truckee River throughout the entire study area.
The Truckee River Whitewater Park is a $1.5 million project in the downtown Reno district.

Truckee Meadows Reach. A recreation trail exists along portions of the Truckee River
from Booth Street to Highway 395 and from Highway 395 through the city of Sparks. The city
of Sparks has four parks and access sites and also maintains the Truckee River Greenway, which
includes Fisherman’s Park and a trail along the north bank of the river. This existing greenway
follows the northern bank of the Truckee River and contains both developed park areas as well as
natural open space. While facilities vary along the greenway depending on the location, the
entire greenway has a paved pathway, which extends further west into downtown Reno. In total,
this pathway is 6.8 miles long. A second whitewater park at Rock Park was constructed in 2009
as part of a total renovation of Rock Park. The whitewater park consists of 1,000 feet of
constructed pools and riffles.

Along the Truckee River Greenway are picnic shelters, restrooms, sand volleyball courts,
playgrounds, horseshoe pits, picnic areas, open play areas and turf, and parking areas. The City
of Sparks has made a significant investment in the development and maintenance of the facilities
and property along the greenway. Some of the parklands along the Sparks Truckee River
Greenway were purchased with Land and Water Conservation Fund Act money. In total, the
Sparks Truckee River Greenway occupies 75 acres.

Lower Truckee River Reach. This reach of the Truckee River has limited public access
and few developed recreational areas. Most access is via private property. A portion of the
Truckee River Greenbelt (a distant extension of the greenbelt in the Meadows reach) is located
just downstream of Rainbow Bend. The greenbelt in the lower reach extends approximately 700
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feet along the north bank of the channel. Recent restoration efforts at Lockwood and McCarran
Ranch provide some passive recreation opportunities and other similar efforts are anticipated. A
recent regional effort is the establishment of the Tahoe-Pyramid Bikeway. The objective of the
bikeway is to establish a trail that would allow recreationists to follow the Truckee River by foot
or by bicycle from its source at Lake Tahoe to its desert terminus, Pyramid Lake. Current open
sections of the bikeway include a trail running through the Pyramid Lake Paiute Reservation
from Wadsworth to Pyramid Lake.

Pyramid Lake, famous for its LCT fishery, is located about 35 miles north of Reno on the
Pyramid Lake Paiute Indian Reservation. Pyramid Lake is the largest lake that is entirely located
within the State of Nevada, Along with LCT, other species of fish within the lake are the
Lahontan tui chub, the cui-ui, the Tahoe sucker, and the Sacramento perch.,

2.1.8 Cultural Resources

A records and literature search of the study area was conducted at various sources in 2004
and 2010. A search of the National Register of Historic Places (NRHP) and the Nevada
Historical Society for listed properties was conducted. According to the NRHP records, there are
37 listed historic properties, all of which are buildings, structures, and objects in the downtown
Reno area. The term “historic property” refers exclusively to NRHP listed or eligible properties.
The NRHP only includes sites that have been determined to meet specific criteria for historical
significance; it does not include all known or potentially significant sites. A records search from
the Nevada State Museum found that a total of 82 cultural resource surveys have been conducted
in the study arca. The search showed that 41 historic and historical period properties and 210
archeological sites had been recorded within the project’s study area. Previous researchers with
a long history of conducting archeology in the area were contacted to verify site locations and
determined if they had any recommendations of any kind. Those dialogs were very useful in
clarifying contradictory site location information, and testing results. The cultural resources
inventory is a compilation of data gleaned from existing records, The National Parks Service, in-
house pedestrian surveys, historic building survey contracts, and discussions with local property
owners.

USACE met on separate occasions with Washoe Tribe of Nevada and California (Washoe
Tribe) and the Pyramid Lake Paiute Tribe. On January 23, 2007 USACE personnel with two
consulting ethnographers met with representatives from the Pyramid Lake Paiute Tribe, the
Washoe Tribe of Nevada and California, and the Reno Sparks Indian Colony to discuss the
upcoming Ethnohistory history report. The Tribal members were asked about known sites or
areas of traditional Cultural interest, but offered no details regarding specific locations of interest.
When asked specifically about the Truckee River they indicated the river held no spiritual
importance to them.

The Painted Rock Bridge in the Lower Truckee River Reach and four other historical
period properties have been recommended eligible for the NRHP by Nevada Department of
Transportation and JRP Historical Consultants. Painted Rock Bridge and Virginia Street Bridge
were dropped {rom consideration. The Virginia Street Bridge is being dealt with by local
interests. The programmatic agreement has been amended as needed.
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Cultural resources were given appropriate consideration during the formulation and
cvaluation of alternative plans.

2.1.9 Tribal Lands and Issues

The Washoe Tribe and Reno-Sparks Indian Colony have trust resources in the Truckee
Meadows Reach that are subject to flooding. The Pyramid Lake Paiute Tribe is subject to
flooding in the Lower Truckee Reach. Protection and restoration of fisheries, water supply, and
water quality are important concerns of the Tribe.

2.1.10 Allocation of Water from the Truckee River

Truckee River water allocations for various uses are complex and are the result of a long
history of Federal and interstate decrees, lawsuits, and laws. There are a total of 19 diversions
from the Truckee River between the California-Nevada border and Pyramid Lake; 11 of the
diversions are downstream of Vista. The Truckee River is the principle source of water for
irrigation, municipal, industrial, and domestic uses in the cities of Reno and Sparks, and in the
neighboring rural communities of Washoe and Storey counties.

The most significant water development project to affoct the Truckee River resulted from
the Reclamation Act of 1902 Pub. L. No. 57-161, 32 Stat. 388-390 {1902), which that authorized
the Newlands Project and construction of Derby Dam and Truckee Canal, a trans-basin diversion
for agricultural development in the Fernley and Fallon areas. This development has changed the
hydrology of the Truckee River downstream of Vista to a highly variable regime of minimal low
flows and periodic high flood flows when upstream storage is exceeded.

The diversion of over one-half of the annual flow of the Truckee River since 1905 is the
major contributing cause of the lowering of the water surface elevation of Pyramid Lake.
Pyramid Lake inflows have been significantly reduced during the last century as a result of these
trans-basin diversions that caused the level of Pyramid Lake to drop about 80 feet between 1905
and 1967. Lake level fluctuations at the exposed delta at the river mouth have historically
created channel instability and aquatic habitat degradation, including the blockage of endangered
fish passage at the river’s delta/lake interface to spawning grounds upstream.

2.1.11 Completed Local Projects

The following early implementation (“TRAction™) projects have been completed by the
sponsor:

Reno-Sparks Indian Colony Levee. The project consists of 2,241 linear feet of levee and
floodwall construction on the border of the Reno-Sparks Indian Colony along the Truckee River.
The project was designed to contain the flood event with an estimated 0.85 recurrence interval
with risk and uncertainty included.
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Lockwood Restoration. This project is located directly upstream of the Rainbow Bend
planned community. It consists of 1,510 linear feet (4.5 acres) of in-stream riffle habitat, 750
linear feet (2.1 acres) of channel habitat; 1.8 acres of wetland habitat; 1.5 acres of grassland/
herbaceous habitat; 4.7 acres of native shrub habitat; and 22 acres of native woodland habitat.

Mustang Ranch Restoration. This project is located at Mustang Ranch along the Truckee
River downstream of the Rainbow Bend community. It consists of 1,366 linear feet (3.7 acres)
of in-stream riffle habitat; 2,563 linear feet (7.0 acres) of channel habitat; 10.7 acres of wetland
habitat; 14.8 acres of grassland/herbaceous habitat; 90.7 acres of native shrub habitat; and 60.0
acres of native woodland habitat,

102 Ranch Restoration. This project is located at 102 Ranch along the Truckee River.
The project consists of 875 linear feet (2.5 acres) of in-stream riffle habitat; 1615 linear feet (4.4
acres) of channel habitat; 4.9 acres of wetland habitat; 18.7 acres of grassland/herbaceous
habitat; 23.4 acres of native shrub habitat; and 60 acres of native woodland habitat.

2.2 Future Without-Project Conditions

The assumed without-project condition is the benchmark against which alternative plans
are cvaluated. Under future without-project conditions, it is assumed for planning purposes that
no Federal action will be taken to alleviate flood or ecosystem problems in the study area, other
than the implementation of the Truckee River Operating Agreement approved in 2008 by the
Bureau of Reclamation (BOR). Changes in future without-project conditions that are
anticipated due to continuing trends or likely non-Federal actions are addressed in the following
paragraphs. These forecasts are from the base year (year when a project is assumed to be
operational) to the end of the period of analysis (50 years).

2.2.1 Physical Setting
Verdi Reach

No specific physical changes relevant to the evaluation of alternative plans are
anticipated in the Verdi Reach.

Downtown Reno Reach

The existing floodwalls and levees will continue to serve as flood control features for the
Downtown Reno Reach, if properly maintained. The Sierra, Virginia, Center and Lake Street
bridges will continue to be a constraint on water passage on the Truckee River through
downtown Reno.

Truckee Meadows Reach

Though the Reno Flood Warning System will continue to function and provide Reno and
Sparks with advanced warning of flood events, the Reno-Sparks area will remain at risk from
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flooding without a Federal project. Floodplain management, flood warning systems, and
emergency preparedness are expected to continue in the region.

A regional water management plan will remain in place that addresses groundwater and
surface water quality, water supply, flood and water drainage management, and other plan
requirements.

Lower Truckee River Reach

The community of Rainbow Bend at Lockwood would likely remain the same size since
developable land adjacent to the community is scarce. Rainbow Bend would remain at risk from
flooding from Long Valley Creek, a tributary to the Truckee River.

2.2.2 Socioeconomic Conditions
Verdi Reach

There likely would be additional development in this reach in the future; however there
are no specific plans. Developable areas lie outside the floodplain high on hills and terraces.

Downtown Reno Reach

Forecasts for future without-project conditions indicate that Reno and Sparks will
continue to grow at a rate of about 1.4 percent per year. It is assumed that additional
redevelopment of the downtown Reno area will continue and that development will include flood
proofing from the 1% Annual Change of Exceedance (ACE) event (also referred to as 1:100,
1/100, or “100-year event”). By the year 2030, the city of Reno population is expected to
increase to approximately 339,500.

Truckee Meadows Reach

Based on a projected population of 590,490 for Washoe County in the year 2030, the
average annual growth rate is 1.32 percent. Pressure to develop the area closer to the Truckee
River will continue to be managed by local ordinances that require that there be no net loss of
flood storage in the Truckee Meadows arca. Truckee Meadows is expected to develop in areas
outside the floodplain.

Lower Truckee River Reach

The Nevada Small Business Development Center has estimated that the population of
Storey County will increase to 6,023 by 2025. While some reduction in farming and ranching is
expected due to economic conditions, it is not expected that development will increase
substantially since opportunities closer to Reno and Sparks exist and would lure development
before this highly rural area.

2-27

Truckee Meadows Flood Control Project, Nevada
Final General Reevaluation Report 3/18/2014



76

2.2.3 Environmental Resources

Previous studies along the Lower Reach of the Truckee River show a decrease in the
number of bird species in the area and a decrease in the number of individuals of each species.
The researchers concluded that the declining trend is probably due to the loss of suitable marsh
and riparian habitats. Bird habitat has continually degraded since the last study in 1976. For
example, cottonwoods that depend on a wet substrate for seed germination and development are
now isolated from all but the more extreme flood flows. Eventually these isolated forests will
die without regenerating new growth, As a result, bird diversity and abundance will continue to
decline.

Reservoir storage requirements and in-stream flow requirements are assumed to remain
the same under future without-project conditions. Current negotiations are addressing the need
for additional water, but many complex issues and conflicting values among the participants
result in uncertainty in predicting the future without-project conditions. River system operations
are assumed to remain basically the same, since conflicting environmental, social, and economic
factors will continue to make storage and in-stream flow changes to the system increasingly
difficult with time. Because of the scarcity of water in Nevada and the institutional pressures
created by that scarcity, it is assumed for planning purposes that no specific increases in flow
for recovery of Federally listed fish species (LCT and cui-ui) will be implemented under the
future without project conditions. However, it is assumed that Numana Dam on the lower
Truckee River will be removed or modified for fish passage purposes by the PLPT in
coordination with the Burecau of Indian Affairs per the Consolidated Appropriations Act of
2008 (Pub. L. No. 110-161, Truckee River Operating Agreement approved in 2008 which
appropriated funding through tBOR’s Terminal Lakes Project for that purpose. In addition, it
is assumed that USBOR will install a {ish screen on the Truckee Canal at Derby Dam under the
future without-project condition, allowing the existing fishway at Derby Dam to be operated,
as required by a USFWS Biological Opinion (File No. 1-5-01 -F-228) issued to BOR in 2001.

Future conditions of the ecosystem on the Truckee River will be heavily influenced by
the availability of water for in-stream uses under any new water allocation arrangements. The
latest effort to resolve long-standing disputes over water use and water rights on the Truckee
River has been the enactment of the Tribes Water Rights Settlement Act, § 207). The Act
requires to be effective, an operating agreement, known as the Truckee River Operating
Agreement (TROA), must be implemented. The TROA would implement provisions of the Act,
including interstate allocations between California and Nevada, greater flexibility in the
operation of Truckee River reservoirs for efficient water use, changes to the exercise of water
rights that will benefit listed species and storage of water in Federal reservoirs for the cities of
Reno and Sparks during drought. TROA was signed in 2008, but is not yet fully implemented.
Instead, flows in the river continue to fall under the Orr Ditch Decree of 1944 previously
discussed in Section 2.1.5. However, it is assumed for planning purposes that TROA will be
fully implemented in the future without-project condition.

It is assumed that no additional water will be available for restoration unless water
rights are purchased. Under the TROA agreement, Washoe County is obligated to ensure that
6,700 acre-feet of yearly water flow will be dedicated to continued in-stream use, rather than
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diverted for other uses. This study assumes that 6,700 acre-feet of existing annual flow will
continue under future without-project conditions.

The McCarran Ranch ecosystem restoration project has been constructed and will
provide restored habitat along a 4-mile stretch of the Truckee River below Vista. (Restoration
projects have also been implemented at Lockwood, 102 Ranch, and a portion of Mustang
Ranch. See Section 2.1.11 below for more information about these projects.) The Nature
Conservancy will likely continue to implement restoration projects along the Truckee River.
However, their efforts will be limited by the availability of funding. Because no specific
restoration projects have been approved and identified as likely to be funded, no specific
additional restoration projects are assumed to be constructed on the Lower Truckee River under
future without-project conditions.

2.2.4 Recreational Projects and Facilities

The future without-project condition, from a recreation perspective, is a continued but
growing deficit in all types of park amenities, but particularly for group picnic areas, open space
for concerts, festivals, and sports and practice fields.

Recreation use without the project was estimated to be 1,800,000 recreation days, based
on the surveys conducted earlier in the study process (2008). It is anticipated that the total
recreation demand will increase over the period of analysis. From FWS estimates, fishing use
without the project is estimated to be from 61,000 to 65,000 angler days in that part of the study
area influencing angler use. As quality available land and water are limited, recreation
opportunities will remain limited.

2.2.5. Regional Transportation Commission Project

Washoe County Regional Transportation Commission (RTC) plans to constructa 5.5
mile north to south roadway in the USACE study area. This roadway is referred to as the
SouthEast Connector and spans the Truckee River and smaller creeks in the study area.
Construction is planned in two phases:

e Phase 1 begins at the intersection of Greg Street and Sparks Boulevard in the city of
Sparks and continues to just south of Clean Water Way, as shown in Figure 2-14. Tt
includes bridges over the Truckee River and over Clean Water Way. Construction of
Phase 1 has begun and is scheduled for completion in April 2014. Due to the design of
the bridges, there would be no placement of dredged or fill material in waters of the
United States and thus no Department of the Army (DA) permit from USACE under
Section 404 of the Clean Water Act was required for Phase 1.

e Phase 2 includes a roadway from Clean Water Way to the intersection of South Meadows
Parkway and Veterans Parkway. Phase 2 has opposition from citizen groups, including a
notice of intent to sue. This roadway does impact jurisdictional waters of the United
States, so the RTC must obtain a Section 404 permit. A permit application was recently
submitted to USACE. Construction is tentatively scheduled by RTC for 2014 to 2016.
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Although it is considered likely that a roadway project will be built, there is significant
uncertainty about the final design and effects of the roadway. This uncertainty is due to changes
that may be required in order to obtain a DA permit or to resolve the current public opposition.
The SouthEast Connector is being designed to avoid any increase in water surface elevations for
the 0.85% ACE flood event, but is not being designed to accommodate any future flood risk
management project. Due to the high level of uncertainty, the hydraulic effects of the SouthEast
Connector were not included in USACE’s detailed hydraulic analysis for existing or future
without project conditions. Instead, a sensitivity analysis was conducted for the NED Plan. The
results of the sensitivity analysis are described in Chapter 6, Section 6.7.

NOTTSCALE

SQUTHEAST CONNECTOR

ot e b e pASE 2

Birewt fo, dram C!eén Way Wy o
Cisan Watse Way South Moadows Parway
Jangary 208t Al 2t w018

fromn

‘ NEW BRIDGE
B newsiavaLizep mTERSECTION

....... RECREATIONAL SHARED-USE PATH
Rcten lovalion of path may vary

Figure 2-14. Proposed SouthEast Connector Project (Source: Washoe County RTC)

2.2.6 Cultural Resources

Under the future without-project condition, adverse effects to known cultural resources
are more likely to occur from abandonment or disrepair rather than future flooding in the
Truckee Meadows Reach. Hydraulic modeling indicates the parcels that include the Ferrari
Farm historic buildings and structures and the creamery building and barn at Jones Ranch begin
to experience flooding between the 1/20 ACE and 1/50 ACE. However, depths remain below 2
feet at the 1/100 ACE on the Ferrari Farms parcel, while flooding at the Jones Ranch creamery
building and barn would experience flood depths of up to 6 feet for the 1/100 ACE. Prehistoric
archeology sites have been inundated before and do not appear to have suffered any noticeable
loss of integrity.
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There is insufficient survey information available for the Lower Truckee River reaches to make a
clear statement about effects under future without-project conditions. Past flood events
generated debris loading on bridge piers, including the Painted Rock Bridge and this debris
loading is expected to continue under future without-project conditions. The bridge deck for the
Painted Rock Bridge currently overtops at approximately the 2% ACE (also referred to as 1:50,
1/50, or “50-year event”). Maintenance, repair, and potential replacement of the bridge would be
expected to be continued by NDOT.

2.2.7 Tribal Lands and Issues

Within the Truckee Meadows Reach, the Reno-Sparks Indian Colony would continue to
be affected by potential flooding and flood damages under future without-project conditions.
Reno-Sparks Indian Colony trust resources in the Truckee Meadows Reach would continue to be
at risk of flooding and flood damages.

Restoration on the Pyramid Lake Paiute Reservation, such as increased water quality and
water level in Pyramid Lake, would be limited under without-project conditions. It is expected
that the tribe will continue to work with Federal agencies to secure funds for restoration of water
quality and the native fishery. Because there is no specific approved plan for restoration on
tribal lands that is likely to be funded, it is assumed for planning purposes that no additional
restoration will be implemented on tribal lands under without-project conditions.

2.2.8 Completed Local Work Eligible for Credit

The sponsor has constructed several potential project features that had previously
received approval from the Assistant Secretary of the Army (Civil Works) for crediting
eligibility. It is important to establish the without-project condition with regard to this completed
work. The eligible flood risk management work consists of the Reno-Sparks Indian Colony
(RSIC) levee/floodwall and the North Truckee Drain (NTD) modifications. Table 2-4 lists the
completed ecosystem restoration work and funding sources (Federally-funded work is not
eligible for credit). The RSIC levee/floodwall has been constructed, but the NTD modifications
have not.

Because this local work was undertaken after approval of consideration for crediting, this
work is assumed to not be in place under the without-project condition when formulating or
evaluating plans for the same purpose. (For example, the Reno-Sparks Indian Colony Levee is
assumed to not be in place when formulating or evaluating flood risk management measures, but
would be assumed to be in place when formulating or evaluating ecosystem restoration
measures, if it affected any potential restoration measures.) This assumption is necessary to
determine whether the locally-constructed work should be included as cost-shared features in the
USACE recommended plan. The hydraulic, economic, and environmental analyses for flood
risk management include the completed local restoration work in the without-project condition,
but exclude the Reno-Sparks Indian Colony Levee from the assumed without-project condition.
The North Truckee Drain modifications have not been constructed and are not included in the
without-project condition.
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CHAPTER 3
PROBLEMS AND OPPORTUNITIES

This chapter identifies the problems and opportunities in the study area based on the
existing and expected future without-project conditions. The main areas of concern include
continued flooding in the Truckee Mcadows and resulting flood damages, river channel
instability, degradation of riparian habitat, restricted fish passage, and the lack of recreation
opportunities on the Truckee River.

3.1 Flood Problems

Problem: Flooding poses a life and safety hazard to downtown Reno and Truckee
Meadows.

The Truckee Meadows has a long history of flooding from the Truckee River. Five
significant floods were recorded in the area in the nineteenth century and at least nine in the
twentieth century. Early accounts indicate that flooding took place in the study area in 1861,
1862, 1867, 1886, and 1890. In the Twentieth Century, major floods occurred in 1907, 1909,
1928, 1937, 1950, 1955, 1963, 1986, and 1997. Implementation of flood control measures,
beginning about 1960, reduced the magnitude and frequency of flood events. The 1950, 1955,
and 1963 events were all similar in magnitude. They were also some of the most damaging of
the historical events due to the development of Reno to the south and southwest of the downtown
arca.

The November 1950 flood was the greatest recorded up to that time, resulting from warm
storms that produced more than 5 inches of rain in one day at some locations. A maximum flow
of 19,900 cfs was recorded at Reno. Floodwaters extended from West Second Street on the
north to Mill Street on the south. All bridges in downtown were closed; the Rock Street Bridge
was destroyed; and damage was estimated at $2.5 million (unadjusted 1950 dollars). Flood
depths in downtown reached 4 feet and approximately 3,800 acres of agricultural lands were
damaged in Truckee Meadows.

A large flood event on the Truckee River occurred on December 23, 1955. A peak flow
of 20,800 cfs was measured at Reno where floodwaters reached depths of 5 feet in some
downtown locations. In Truckee Meadows, 6,000 acres of farmland sat beneath 6 feet of water
for 6 to 10 days. Cannon International Airport (aka Reno/Tahoe International Airport) was
flooded, and flights were canceled for several days.

The February 1986 flood event resulted from heavy precipitation upwards of 200% of
normal in parts of northwest Nevada. Aided by aggressive flood fighting and the upstream
reservoirs at Martis, Stampede, Prosser, and Boca, downtown Reno experienced only minor
flooding compared to the 1950 and 1955 floods. The peak flow was 14,400 cfs. Downstream of
Vista, overbank flooding damaged property in scattered locations until Pyramid Lake.
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The January 1997 event was a significant rain flood event due to a combination of heavy,
unseasonably warm rain and snowmelt runoff in the higher elevations. A subtropical storm
system originating in the central Pacific Ocean near the Hawaiian Islands brought rains from
December 30, 1996 through January 3, 1997. Snowstorms in December 1996 built up the
snowpack in the higher elevations of the Sierra Nevada to more than 180 percent of normal. The
warm rains falling below the 10,000 fi elevation depleted some of the higher elevation snowpack
and melted almost all of the snowpack below 7,000 feet. The peak flow observed at Reno
approximately equaled the previous record of December 1955. However, Martis Creck Lake
Prosser Creek and Stampede Reservoirs served to reduce the peak considerably in comparison to
the 1955 flood. During the peak flow periods, releases from these projects into the Truckee River
were near zero. Lake Tahoe releases contributed approximately 2,500 cfs to the peak flows on
the Truckee River. The official USGS records for the 1997 flood give a peak flow of 18,200 cfs
and 18,400 ofs at the Reno and Vista gages respectively. Personnel at the Hydrologic
Engineering Center in Davis, California, calibrated an unsteady state HEC-RAS model to high
water marks and determined that the peak values were actually 23,000 cfs and 20,700 cfs,
respectively. The USGS has not revised their values. This analysis uses the peak values
developed by the Corps. Historic peak values are shown in Table 3-1.

See Appendix A for representative photographs of the major floods described in this
section.

The threat to public safety from flooding includes exposure to floodwaters, accidents
during evacuation, and accidents during flood fighting. Life safety concerns in the study area are
limited due to increased warning times and limited residential areas within the floodplain.
However, while limited, life safety remains a concern. Loss of life has occurred during the last
several flood events, including the 1997 flood event when one life was lost.

Early in the plan formulation process (prior to 2012), USACE determined that the
Downtown Reno reach and the Truckee Meadows/Lower Truckee combined reaches were
“separable elements.” They are physically separate and hydrologically independent based upon
the floodplains developed for the study area, and have separable costs and benefits.
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Table 3-1. Peak Flows of Selected Historie Floods since 1900

HISTORICAL RAINFLOODS - TRUCKEE RIVER AT RENO
Regulated Unregulated
Date Peak Max 1-Day Max3-Day Peak  Max 1-Day Max 3-Day
Flow Mean Flow Volume Flow  MeanFlow  Volume
(cfs) (cfs) {ac-R) (cfs) {cfs) {ac-fl)
18 Mar 1907 18,500 14,600 68,400 18,500 14,600 68,400
16 Jan 1909 10,100 8,540 43,600 10,100 8,540 43,600
26 Mar 1928 | 18,800'" - 66,900" - - -
11 Dec 1937 | 17,000 - 53,100 " - - -
21 Nov 1950 19,900 14,100 55,300 20,500 15,660 62,837
04 Dec 1950 11,700 6,580 30,600 - - -
23 Dec 1955 20,800 16,200 67,400 27800 25,670 86,937
02 Feb 1963 18,400 11,500 47,700 33,400 24,480 79,380
23 Dec 1964 11,300 9,400 44,600 24,300 14,560 76,999
17 Feb 1986 14,400 10,000 55,000 - 20,100 93,660
02 Jan 1997 | 23,000 18,900 . 47,600 37,600 -
O Estimated from records at other stations
@ Estimated by Corps; calibrated HEC-RAS to high water marks (differs from USGS record).
USGS record for regulated flow is peak=18,200 cfs and 1-day=17,870 cfs for 1997 flood.

Problem: Flooding incurs damages to structures and their contents in the Downtown Reno
and Truckee Meadows reaches.

The 1997 flood is the event of record for the Truckee River and caused over $700 million
in flood-related damages, $450 million of which was in the Truckee Meadows area. Much of the
damage occurred in the industrial areas of the cities of Sparks and Reno, and at the Reno-Tahoe
International Airport. Damages in Rainbow Bend and Wadsworth were relatively modest in
comparison, but still exceeded several million dollars. The Verdi Reach did not sustain any
substantial flood damages during the 1997 event. Flooding in downtown Reno in 1997 caused
roughly $200 million in damages and inundated the Arlington Avenue Bridge, Sierra Street
Bridge, Virginia Street Bridge, and Center Street Bridge.

3.1.1 Context of Flooding in the Study Area

The problems caused by flooding in the study area have existed for more than a century.
This section provides information on the historic flooding in the study area and information on
the floodplain, related flood control projects, the frequency of flooding, and the discharge
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frequency of flooding. Potential damages caused by flooding have been documented and
analyzed by reach and category in order to quantify the needs a project could meet.

3.1.2. Floodplains
Verdi Reach

Nature of the floodplain within this reach is such that there is no substantial flood risk to
structures.

Downtown Reno Reach

The downtown section of Reno is partially in a steep-banked reach of the river. The
reach through downtown Reno consists of dense urban development with residential,
commercial, and public uses, including casinos and hotels. The City of Reno is currently in the
process of redeveloping several blocks of riverfront property in the downtown Reno reach. This
redevelopment takes into consideration the current flooding problem and would address it
through garage first floors or flood proofing. During times of high flow, structures within the
first two blocks of the river can be inundated up to 6 feet or more when the river flows through
this part of the city. This flow pattern has been documented more than once in recent times.
Since the flooding stems generally from the restrictions of the downtown bridges, flooding is
slow with adequate warning time so that life safety is not large concern. Figure 3-1 shows the
5%, 2%, and 1% ACE floodplains for the Downtown Reno Reach.

Truckee Meadows Reach

East of Highway 395 the river emerges from the more channelized upstream reach onto a
broader expansion of the plain historically known as the Truckee Meadows. It is this area that
receives the greatest inundation of flood flows. The Truckee Meadows area effectively acts to
attenuate large flood volumes for Truckee River flows. Flooding in this arca is characterized as
volume-generated, with ponding due to hydraulic backwater effects backing up Steamboat Creck
at its confluence with the Truckee River. Three tributaries contribute to this flooding: Steamboat
Creek, Boynton Slough, and the North Truckee Drain, In a 1% Annual Chance Exceedence
(ACE) (also referred to as 1:100, 1/100, or “100-year event”), these tributaries contribute
approximately one-fourth of the flow. The remaining three-fourths comes from the Truckee
River, The reach ends at the Vista Reefs, which constricts outflows from the Truckee River,
backing up flood flows throughout the Meadows. Thhe Truckee Meadows Reach has several
distinct land uses including commercial, light industrial, and residential. Included in this reach is
the Reno/Tahoe International Airport to the south. Flooding around the airport consists of sheet
flow up to McCarran Boulevard. Also included in this reach are the industrial areas for the cities
of Reno and Sparks. This is one of the most rapidly growing industrial areas that also include
commercial and public uses. Flooding in the industrial area consists of both ponding and sheet
flow, The existing Truckee River and Tributaries project constructed by USACE in the 1960s
provides a minimum capacity of 6,000 cfs in this reach, which is approximately equal to the 20%
ACE (also referred to as 1:5, 1/5, or “5-year event”) under current hydrology.
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Farther southeast, the land use is predominantly rural cropland and includes the land
owned and operated by the University of Nevada, Reno, the majority of which is used as pasture.
South of the University Farms land, the area has grown rapidly over the past few years to include
residential subdivisions. There is additional pressure to further develop the remaining lands
along the fringes of the floodplain, with the exception of the existing wetlands, into residential
subdivisions and associated commercial areas. Residential subdivisions in this area include
Hidden Valley, Rosewood Lakes, Donner Springs, and Double Diamond. Flood-related
problems in this area are aggravated by flood flows from the tributary streams of Steamboat
Creek, Boynton Slough, and Dry Creek.

Figure 3-2 shows the 5%, 2%, and 1% ACE floodplains for the Truckee Mecadows Reach.
Each of these floodplains are shown separately in Figures 3-3, 3-4, and 3-5.

Lower Truckee River Reach

Downstream of Vista, the topography confines the floodplains. Long Valley Creek is a
major tributary that enters the Truckee River at the community of Rainbow Bend. This creek has
a watershed of 107 square miles and has experienced flooding in 1955, 1969, and 1995, with the
greatest recorded flow of 5,400 cfs in 1986,

The 1997 flood also affected areas downstream of Vista. The bridge at Painted Rock was
overtopped preventing residents from leaving their homes for a short time and threatened the
integrity of the bridge foundations. Several homes were flooded when the river went out of bank
at Wadsworth.

Figure 3-6 shows the 1% ACE floodplain for Vista to Wadsworth and Figure 3-7 shows
the 1% ACE floodplain for Wadsworth to Pyramid Lake.

3.2 Flood Damages

Concentrating on the areas with the greatest potential for economic damages due to
flooding, the study focused the economic data collection on the Downtown Reno and Truckee
Meadows reaches. For economic evaluation and project performance purposes, the two reaches
were divided into 15 economic impact areas. These areas were established to address changes in
hydrology, hydraulics, and economic conditions. The delineation also took into account
potential flooding locations. Figure 3-8 depicts the Economic Impact Areas (EIAs.) For analysis
purposes, these reaches were grouped into the two separable reaches: Downtown Reno (EIA 1)
and The Meadows Area (EIAs 2-15) which lies east of I-395 along the Truckee River to Vista.

Damageable property in the Truckee Meadows floodplain consists of commercial,
industrial, residential, and public buildings valued at about $5 billion (structures only).
Additional effects on the day-to-day business of the Reno-Sparks Metropolitan area would be
significant,
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Physical damages caused by inundation losses or flood fighting preparation costs
are the main types of flood damages within the floodplain. Physical damages include
damages to, or loss of, buildings and their contents, raw materials, goods in process, and
finished products awaiting distribution. Other physical damages include damages to lot
improvements such as damages to roads, utilities and bridges, and cleanup costs.
Additional costs are incurred during flood emergencies for evacuation and reoccupation,
flood fighting, and disaster relief. Loss of life or impairment of health and living
conditions are intangible damages that cannot be evaluated in monetary terms and have
not been included in this analysis. Discussion of these potential effects can be found
under Other Social Effects in Chapter 6.

3.2.1 Inventory

Land uses within the floodplains were determined based on parcel data
characteristics, aerial photographs and visual inspections. GIS parcel data were provided
by Washoe County which includes detailed information regarding land use, building
type, square footage and other structural characteristics such as number of stories.
Additional data on foundation heights and other structure qualities were noted in the
inventory during field data collection. General land/building uses identified include:
residential, commercial, casinos, public, and industrial.

» Regidential. One- and two-story single family homes, duplexes, apartments,
condominiums and mobile homes. Losses include structures and contents.

o Commercial. Shopping centers, offices, retail outlets, motels, hotels, and
restaurants. Losses include structures, fixtures, and inventory.

e Casinos. Gaming facilities and casino hotels were separated from the standard
commercial uses. Losses include structures, fixtures, and inventory.

+ Public. Schools, hospitals, public organizations, offices, police and fire
stations, utilities, and churches. Losses include structures and contents.

o Industrial. Warehouses, distribution centers, processing and packaging plants.
Losses include structures and contents.

3.2.2 Value of Damageable Property - Structure Value

Depreciated structure values were calculated by obtaining improvement values
from Washoe County assessor’s data. With over 12,000 structures, valuation using direct
depreciated cost valuation of each individual structure was not possible. These values
were revised using Marshall and Swift valuation to represent current price levels in the
inventory database used in the economic analysis. Table 3-2 depicts the number of
structures, by damage category and flood event, within the study area.
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Table 3-2. Total Number of Structures within the Study Area

Damage Annual Chance Exceedance Flood Event
Category 20% 10% 5% 2% 1% 0.5% 0.2%
(1/5) (1/10) (1/20) (1/50) | (1/100) | 1/200) [ (1/500)
RES 0 3 21 318 1,237 5,938 10,086
COM 0 4 12 111 200 789 1,121
CASINOS 0 0 0 0 9 49 79
PUB 0 7 15 67 106 286 325
IND 0 9 55 269 436 682 825
TOTAL 0 23 103 765 1,988 7,744 12,436

Damage Category Definitions: RES — Residential, COM -~ Commercial, PUB — Public facilities, IND ~
Industrial buildings

3.2.3 Value of Damageable Property - Content Value

In addition to structures, building contents can also be at risk of flood damages.
For this study, content values were estimated as a percentage of depreciated structure
value based on land use. Content surveys were made to determine content percentages
specific to the Sparks Industrial Area. For this reevaluation study, additional content
surveys were completed to confirm or adjust values used in the original study.

Total value of damageable property includes the structural and content values
described for the parcels within the 0.2% ACE (also referred to as 1/500, 1:500, or “500-
vear” event) floodplain. The breakdown of the value of structures and contents within the
study area by event is located in Table 3-3. The breakdown of the damageable property
by reaches is located in Appendix C — Economics.

3.2.4 Expected Annual Damages - Without Project Condition

Expected Annual Damages (EAD) were estimated using the risk-based Monte
Carlo simulation program called HEC-FDA (version 1.2.4). The HEC-FDA program
integrates hydrology, hydraulic, geotechnical, and economic relationships to determine
damages, flooding risk, and project performance. Uncertainty is included for each
relationship. The model samples form a distribution for each observation to estimate
damage and flood risk and have the following relationships built in for each economic
damage reach:

s Probability-Discharge - with uncertainty determined by the period of record

s Stage-Discharge - stage in the channel with estimated error in feet

+ Interior-Exterior Stage - stage in the floodplain vs. stage in the channel

» Stage-Damage - for each damage category
3-15
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In the HEC-FDA model, the stage-damage functions listed above were integrated
with the discharge-exceedance probability functions and the stage-discharge functions
utilizing a Monte Carlo simulation process. The derived probability-damage function
was then integrated in the model to determine expected annual damages under without-

project conditions. Detailed EAD by probability distribution can be found in Appendix
B.

EAD under the without-project condition for the Downtown Reno and Truckee
Meadows reaches was estimated for each damage category for all damage reaches.
Table 3-4 summarizes the results. In total, there are $69.8 million in expected annual
damages, with 12 percent of those damages occurring in the Downtown Reno Reach.,
Over 68% of all damages in the study area are from losses to industrial structures and
contents.

The Lower Truckee River Reach was evaluated for flood risk, and it was
determined that no substantive problem exists under the without-project condition.
Since the reach is highly rural with limited population the flood risk to life and
structures is very low.

Table 3-3. Value of Structures and Contents"  at Risk within Study Area by Event

Annual Chance Exceedance Flood Event
Damage Category
RES 0 104 1,731 255,353 796,015 1,284,139
COM 0 3,745 5,976 281,445 405,633 931,829 1,111,524
CASINOS 0 0 0 0 75,651 306,509 661,129
PUB 0 702 1,066 28,912 93,168 181,587 229,925
IND Y 14,095 100,118 522,933 891,191 1,267,637 | 1,546,199
TOTAL STRUCTURE 30 518,646 $108,891 | 8895,050 |381,720,995 | 83,483,577 | 54,832,916
RES 0 52 865 30,880 127,677 398,008 642,070
COM 0 3,745 5,976 281,445 405,633 931,829 1,111,524
CASINOS 0 0 0 0 117,258 475,089 1,024,750
PUB Y 351 533 14,456 46,584 90,794 114,962
IND 0 70,347 495356 | 2,339,589 | 4,010,424 | 5,598,708 | 6,739,329
TOTAL CONTENT S50 $74,495 | $502,730 |82,666,370 | 84,707,576 | $7,494,427 | $9,632,636
TOTAL VALUE 50 $93,142 $611,621 | 33,561,420 | $6,428,571 | $10,978,004 [ $14,465,552

1. Damage Category Definitions: RES — Residential, COM — Commercial, PUB — Public facilities, IND
— Industrial buildings
2. See Economic and Engincering Appendices regarding uncertainty.
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The data in the damageable property tables above provide the basis for the following
summary statistics:

+ Total depreciated value of structures at risk of flooding (within the 0.2% ACE
floodplain): $4.8 Billion.

s Total Value of Contents within at-risk structures: $9.6 Billion (Content-to-
Structure value percentages used: Residential, 50%; Commercial, 100%;
Casinos, 155%, Public, 50%, Industrial-light manufacturing, 160%, Industrial-
Distribution Centers and Storage Warchouses, 558% (from fieldwork)).

¢ Total Value of Property at Risk (within the 0.2% ACE floodplain): $14.4
Billion.

Table 3-4. Expected Annual Damages Without Project1 ~ by Category2

Economic Impact Area N RES |PUB-INFR

 Downtown Reno
1-Downtown 1,864

1,116 $8,394
TheMeadowsArea‘(‘ea;vtofi.?%ta Vista) T T T T

3 -North 180 318 115 119 56 a1 | w04

99
3-West NTD 438 96 418 755 51 1,648 161 $3,567
4-East NTD 45 [ 139 5,477 34 323 231 $6,249
5-Spartks West 2 11 183 2,933 7 9 43 $3.188
6-Sparks East 0 0 300 27,828 31 3 35 $28,197
7-Larkin Circle Q ] 37 1,078 1 0 2 $1,118
8-Airport 33 49 2819 8,295 7 129 2,866 $14,218
9-Truckee South Overbank 0 0 1 296 6 1 0 $364
10-UNR Farms 1 0 3 0 1 3 0 $16
11-TMWRF [ [i) 0 59 0 0 0 359
12-North Hidden Valley 6 0 0 0 0 110 0 S116
13-Steamboat South 314 0 214 1,258 42 1,554 4 $3,386
14-Central Hidden Valle 7 0 0 0 1 47 0 $55
; 7 0 0 0 0

{October 2013 Prices, $1,000s);See Economic Appendix for economic uncertainty.

? Damage Category Definitions: AUTO — Automobile, CAS — Casino, COM — Commercial, IND —
Industrial buildings, PUB — Public facilities, RES — Residential, PUB-INFR - Emergency/Public
infrastructure.

3.2.5 Project Performance

In accordance with ER 1105-2-101, three statistical measures are provided to
describe performance risk in probabilistic terms. These include annual exceedance
probability (AEP), long-term risk, and assurance by events. AEP measures the chance
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of having a damaging flood in any given year. Long-term risk provides the probability
of having one or more damaging floods over a period of time (10, 30, or 50 years).
Assurance indicates the chance of not having a damaging flood given a specific event.
Existing condition performance statistics for each impact area are displayed in Table 3-5.

Table 3-5. Project Performance — Without-Project Condition'
LONG-TERM RISK ASSURANCE BY ANNUAL CHANCE EVENT

EIA AEP
10 30 50 10% 4% 2% 1% 1040% 1 0.20%
1 2.9% 24% 50% | 75% 99% 85% 32% 5% 0% 0%
2 0.9% 9% 20% 36% 99% 99% 96% 67% 16% 3%
3 3.0% 27% 54% | 79% 99% 72% 30% 10% 0% 0%
4 3.3% 28% 57% 81% 98% 76% 40% 17% 1% 0%
5 53% 42% 74% 93% 96% 33% 4% 0% 0% 0%
6 3.9% 33% 63% 86% 99% 58% 21% 1% 0% 0%
7 2.1% 19% 42% 66% 99% 91% 60% 8% 0% 0%
8 10.1% 65% 93% 99% 54% 5% 0% 0% 0% 0%
9 4.1% 34% 64% 87% 97% 59% 17% 2% 0% 0%
10 19.4% 89% 99% 99% | 26% 5% 1% 0% 0% 0%
11 1.1% 11% 25% 44% 99% 99% 96% 47% 2% 0%
12 6.1% 47% 79% 96% 85% | 47% 18% 1% 0% 0%
13 2.6% 23% 49% 74% 99% 84% 56% 11% 0% 0%
14 3.9% 33% 63% 86% 95% 69% 37% 5% 0% 0%
15 2.8% 25% 51% | 76% 98% 83% 55% 10% 0% 0%

1. See Engineering and Economic Appendices for information about project performance uncertainty.
Risk and Uncertainty

For this study, USACE risk assessment procedures, incorporating uncertainty
analysis, were followed. These procedures incorporate the best-available hydrologic,
hydraulic, geotechnical, and economic information to compute expected annual damage
(EAD), accounting explicitly for uncertainty in the information.

Each aspect of the flood risk assessment must account for uncertainty. For
hydrologic and hydraulic analysis, the principle variables are discharge and water surface
elevation. Uncertainty in discharge exists because record lengths are often short or do not
exist where needed, precipitation-runoff computation methods are inaccurate, and the
effectiveness of flood flow regulation measures is not known precisely. Uncertainty
factors that affect water surface elevation include conveyance roughness, cross-section
geometry, debris accumulation, ice effects, sediment transport, flow regime, and bed
form. For geotechnical and structural analyses, the principle source of uncertainty is the
structural performance of an existing levee due to its physical characteristics and
construction quality. Uncertainty also arises from a lack of information about the
relationship between depth and inundation damage, lack of accuracy in estimating
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structure and content values and locations, and the lack of ability to predict how the
public will respond to a flood. These specific variables were explicitly accounted for in
this risk assessment and via a sensitivity analysis. The uncertainty in the hydrology most
influences the damage and engineering performance outputs and thus the alternative
selection. However, variables not explicitly evaluated that could influence future
performance include climate change, or unforeseen changes in the watershed conditions
such as unplanned growth or dramatic changes in agricultural practices.

Details pertaining to how uncertainties were accounted for can be found in the
report appendices. This applies to the existing and future without-project conditions,
development and evaluation of alternative plans, and selection of a plan.

3.3 Ecosystem Problems and Opportunities

Problem: The quality and quantity of riparian and related floodplain habitats have
diminished along the Truckee River.

The Truckee River was an integral part of a healthy riparian forest dominated by a
cottonwood forest, willows, and alders. Historical accounts supported by geomorphic
and photographic evidence indicate that the river channel was once well connected to its
floodplain, its banks abundant with willow growth supporting a continuous, multi-
canopied riparian forest.

Habitat supported by the Truckee River began to decline with the settlement of
the area by European emigrants in the early 1850’s. Degradation continued through the
turn of the century with the completion of the Newlands Project that diverted flows of the
Truckee River into the adjacent Carson River watershed for irrigation.

In 1954, USACE was authorized to construct the Truckee River and Tributaries
Project to protect the cities of Reno and Sparks from frequent flooding by straightening,
widening, and deepening large expanses and reaches of the river channel from Lake
Tahoe to Pyramid Lake. This project caused excessive erosion and entrenchment of the
river channel because of the altered hydrologic and geomorphologic conditions. This
combined with other urban and agricultural encroachments into the floodplain caused
substantial destruction and fragmentation of the riparian forest.

Associated floodplain habitats have also decreased significantly, especially
wetlands habitat. These habitats were generally associated with riparian corridors and as
those corridors diminished, so did the associated floodplain habitats.

Disturbed land areas that have a lack of vegetative cover allow for the
introduction and dispersal of nonnative plant species. Among these species are tall
whitetop, musk thistle, common ragweed, Canada thistle, bull thistle, poison hemlock,
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prickly lettuce, whitetop, purple loosestrife, Russian thistle, Russian knapweed, yellow
starthistle, cocklebur, and tamarisk. All of these invasive plant species have very low
wildlife habitat value.

Whitetop, a nonnative invasive plant species, is prevalent in the upper reaches of
the Truckee River below Vista, This plant species is most commonly associated with
agricultural fields, river scoured areas, and other disturbed areas all characteristic of the
Truckee River within the study area.

Tamarisk is another well-documented invasive plant specics in the West and is
found in the lower portion of the study area along the Truckee River between Wadsworth
and Pyramid Lake. Tamarisk plants evapotranspire large amounts of water into the
atmosphere. The amount of water consumed by tamarisk reduces the amount of water
available for wildlife and for native riparian and wetland plant communities. Tamarisk
tends to form dense, monotypic stands, outcompeting native vegetation.

Problem: The Truckee River is no longer a stable river system.

River damming, diminished flows, riparian forest destruction, and channel
alterations all have contributed to channel instability throughout the study area. The
banks in some arcas have been stabilized with rock to protect the land from erosion. The
Truckee River suffers in some reaches from considerable erosion that undercuts
streamside habitat and results in barren streambanks with no habitat value.

Work done for the Truckee Meadows, Reno-Sparks Metropolitan Area, Nevada,
Hydrology Report, 1980, documented that historic peak flows attenuated as they moved
downstream. However, under regulated conditions, flows actually get larger as they
move downstream. This hydrological occurrence can be related to the channelization
work done in the lower river by USACE in the 1960's. This work likely induced
geomorphic instability in the river.

Between Vista and Wadsworth, significant quantities of sediment have
historically been delivered to the river by tributary alluvial fans. Due to the construction
of Truckee Canal and Interstate 80 through the canyon, sediment delivery to this reach of
the river has been significantly reduced. This lack of balance in the erosion/deposition
characteristics normally seen in a healthy river system prevents the Truckee River from
recovering on its own.

The channel in some locations has become incised, stranding cottonwood riparian
forests on benches. Cottonwoods that depend on a wet substrate for seed germination
and development are now isolated from all but the more extreme flood flows. Eventually
these isolated forests will die without regenerating new growth.
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Problem: The quality and quantity of aquatic habitat have diminished, causing
adverse effects on the aquatic ecosystem, including special status fish
species.

The Truckee River suffers from persistent water quality problems. Flows entering
the study area have a high nutrient content largely from treated sewage effluent,
agricultural runoff, and urban stormwater runoff. High nutrient levels accelerate algae
growth and other indicators of water pollution, including physical and biological changes
such as elevated aquatic temperatures and total dissolved solids, lowered dissolved
oxygen levels, and modified existing biota towards pollution-tolerant species. Tertiary
treated sewage enters the Truckee River from many treatment facilities throughout the
system.

High instream temperatures are another significant water quality problem. Many
factors influence instream temperature within the downstream reach of the Truckee
River: loss of overstory shading through direct and indirect removal of riparian
vegetation, lower than normal water flow levels due to diversions, naturally occurring
thermal springs (upstream on Steamboat Creek), natural and human-induced surface
runoff including agricultural flows, and decomposition of organic materials. High water
temperatures result in less than optimum habitat conditions for cold water fish species
including the Federally listed cui-ui lake sucker (Chasmistes cujus) and the Lahontan
cutthroat trout (Oncorhynchus clarki henshawi) (LCT), and allow for the introduction of
warm water species (native and nonnative) in their place.

The water quality of the Truckee River affects Pyramid Lake. Poor water quality
has led to large blue-green algae "blooms” within Pyramid Lake that then further
decrease water quality for the species present.

Problem: Passage of spawning fish species from Pyramid Lake is obstructed by
various artificial barriers.

Construction of dams and water diversions has severely affected the movement of
aquatic species throughout the Truckee River system. In particular, these structures act
as complete or partial barriers to the upstream migration of the Federally listed LCT and
cui-ui fish species to their historic spawning and rearing habitat. As a result, these native
fish species are often forced to use sub-optimal habitats, reducing fish productivity and
annual survivorship. Barriers are located starting at Marble Bluff Dam just upstream of
Pyramid Lake up through the Verdi Reach into California. A listis included in Table 3-
6.
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Opportunity: Incorporate environmentally sustainable design into features and
restore fish passage

There is an opportunity to incorporate environmentally sustainable design into
flood risk reduction features and restore fish passage on the Truckee River.

Table 3-6. Primary Fish Passage Barriers on the Truckee River

Barrier Name Function Ownership
Marble Bluff Grade Control USBOR/FWS
Numana Irrigation USBIA/PLPT
Olinghouse #3 Irrigation PLPT

S-S Irrigation UNR
Fellnagle Irrigation PLPT
Olinghouse #1 Irrigation PLPT

Proctor Irrigation PLPT

Pierson Irrigation PLPT
Herman Ditch Irrigation PLPT
Gregory Ditch Trrigation Private
Washburn Ditch Irrigation Private

Derby Irrigation USBOR

3.4 Recreation Problem and Opportunity

Problem: Recreation opportunities have not kept pace with the increased demand
stemming from increased population in the Reno/Sparks area.

The increase in population within the Reno-Sparks metropolitan area has caused
an increase in demand for recreation. Existing facilities are unable to meet the current
and projected future demand.

In particular, an insufficient number of outdoor recreation opportunities are
located close to the population centers, where many lower-income and least formally
educated citizens live. The 2010 Nevada Statewide Outdoor Recreation Plan indicates
that lower income and lesser educated residents participate in outdoor recreation at lower
rates than other groups. The America’s Great Outdoors Initiative encourages recreation
facilities to be located near populated areas to help serve these communities.

Opportunity: Incorporate recreation features associated with floed risk reduction
and ecosystem restoration features.

There is an opportunity to incorporate outdoor recreation features, such as trails
and kayak access, into flood risk management and ecosystem restoration features.
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3.5 Summary of Problems and Opportunities

Reduction of flood damages, restoration of riparian areas and fish passage, and
provision of recreation amenities were identified as opportunities addressing the
problems and potentially having Federal interest.

Problems

¢ Flooding poses a threat to life and safety in downtown Reno and Truckee
Meadows.

» Flooding incurs substantial damages to development in the Downtown Reno and
Truckee Meadows.

¢ The quality and quantity of riparian and related floodplain habitats have
diminished along the Truckee River.

» The Truckee River is no longer a stable river system.

» Passage of spawning fish species from Pyramid Lake is obstructed by various
artificial barriers.

s Recreation opportunities have not kept pace with the increased demand stemming
from increased population in the Reno/Sparks area.

Opportunities

s Incorporate environmentally sustainable design into flood risk reduction features
and restore fish passage on the Truckee River downstream to Pyramid Lake.

s Incorporate recreation features associated with flood risk reduction and ecosystem
restoration features,
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CHAPTER 4
DEVELOPMENT OF ALTERNATIVE PLANS

This chapter discusses the development of alternative plans to help address the flood risk
management, ecosystem restoration, and recreation problems in the study area. This formulation
process focused on the primary purpose of flood risk management.

The development of alternative plans discussed in this chapter includes the evaluation of
preliminary alternatives, including preliminary flood risk management alternatives for both the
Downtown Reno and Truckee Meadows reaches. Alternatives that were carried forward for
more detailed evaluation are discussed in Chapter 5.

4.1 Plan Formulation Process

Plan formulation is the multi-step process used to develop and evaluate alternative plans
that meet national goals and planning objectives, and avoid planning constraints. After problems
and opportunitics are identified, the next step in this process is to identify the goals, objectives,
and constraints that apply to this project. Once this is done, potential management measures can
be proposed to achieve the project’s objectives.

Next, the management measures are screened, and the most feasible ones are combined
into preliminary alternative plans that focus on the project’s potential purposes. After the
screening of these preliminary alternative plans, the final array of alternative plans is selected for
further evaluation based on planning criteria, including economic feasibility.

4.2 National Planning Goals

The Economic and Environmental Principles and Guidelines for Water and Related Land
Resources Implementation Studies (P&G) require that Federal water and related land resources
projects contribute to National Economic Development (NED) in a manner consistent with
protecting the Nation’s environment. Contributions to NED are achieved by increasing the net
value of the Nation’s output of goods and services, expressed in monetary units.

USACE projects for ecosystem restoration must contribute to National Ecosystem
Restoration (NER) outputs by restoring degraded ecosystem structure, function, and dynamic
processes 1o a less degraded, more natural condition. Contributions to NER are increases in
ecosystem value and productivity, and are measured in non-monetary units such as average
annual habitat units or acres.

4.3 Planning Objectives

Planning objectives are based on an analysis of existing and future conditions in the study
area. Objectives are developed to address the problems and opportunities that were identified in
this analysis and represent desired beneficial changes in future conditions.
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The planning objectives for this study address three project purposes: flood risk
management, ecosystem restoration, and recreation. The objectives for each of these project
purposes are listed below. Each of these objectives applies to the 50-year period of analysis for
this stady. For each project purpose, the USACE objective is to maximize benefits relative to
costs, consistent with the National planning goals. The sponsor also has a local objective of
being able to accommodate flows from the 1% Annual Chance of Exceedance (ACE) (also
referred to as 1:100, 1/100, or “100-year” event). This is consistent with National Flood
Insurance Program (NFIP) criteria. USACE could not meet this local objective when selecting a
plan because the economic analysis indicated that this was not economically justified.

Restoration of vegetation and aquatic habitat in and along the Truckee River was initially
identified as an objective for this study. However, after preliminary alternatives were formulated
and evaluated, it was determined that habitat restoration would not be considered further in this
GRR.

4.3.1 Flood Risk Management
¢ Reduce flood damages in the Downtown Reno and Truckee Meadows reaches along

the Truckee River and tributaries from overbank flows to the fullest extent consistent
with Federal participation and community financial capabilities.

e Reduce the potential for loss of life from flooding from the Truckee River.
4.3.2 Ecosystem Restoration

e TImprove fish passage at the dams and water diversion structures along the Truckee
River between Lake Tahoe and Pyramid Lake.

4.3.4 Recreation

e Increase recreational opportunities along the Truckee River between Highway 395
and Vista.

4.4 Planning Constraints

A constraint is a restriction that limits the extent of the planning process. Constraints are
designed to avoid undesirable changes in future conditions. A universal constraint for all project
purposes is that the study will comply with all applicable Federal laws, regulations, and policies.
The following constraints were identified to direct plan formulation efforts so that unacceptable
adverse effects would be avoided.

4.4.1 Flood Risk Management

e Avoid adverse effects to threatened and endangered species, including the cui-
ui and Lahontan cutthroat trout.
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4.4.2 Ecosystem Restoration
¢ Avoid adversely affecting adjudicated water allocation in the Truckee River.
4.4.3 Recreation

e Limit recreation features within the runway clear zone or runway protection
zone at the Reno/Tahoe International Airport.

4.5 Description and Screening of Management Measures

A management measure is a feature or an activity that can be implemented to address one
or more of the planning objectives. After numerous collaborative meetings with the sponsor,
other agencies, and the Community Coalition, a comprehensive list of flood risk management,
ecosystem restoration, and recreation measures was compiled and then screened to determine
which measures appeared to be feasible in the development of alternative plans.

This screening involved evaluating the potential effectiveness and efficiency of each
measure. In this context, effectiveness was determined by how well a measure met the planning
objectives. A simple scale of low, medium, or high was used. Measures that did not meet any
planning objectives or scored low were dropped from further consideration. Efficiency was
determined by the potential benefits and costs of the measure. Professional judgment and
existing economic data were used to estimate the benefits and costs of each measure. Measures
were determined to be efficient if benefits were at least equal to the estimated costs. Those
measures for which the estimated costs far exceeded the benefits were dropped from further
consideration.

A Value Engineering (VE) study was conducted in 2004 prior to the Alternative Review
Conference (South Pacific Division Milestone F4) in accordance with SPD guidance. The
purpose of the VE study was to ensure that the widest range of feasible and cost-efficient
measures were considered and that alternatives formulated from those measures are not limited
to those that first came to mind at the initiation of the GRR. Documentation of the VE study is
available in the District’s files.

This section describes the measures and discusses the reasons why the measures were
either retained or dropped from further consideration. The results of the screening are
summarized in Tables 4-1, 4-2, and 4-3.

4.5.1 Flood Risk Management: Nonstructural Measures

Nonstructural measures attempt to avoid flood damages by changing the use of the
floodplains, accommodating existing land uses to the flood hazard, or excluding or removing
damageable properties from flood-prone areas. These measures do not affect the frequency or
level of flooding within the floodplain; rather, they affect floodplain activities.
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The following flood risk management measures (both nonstructural and structural) were
considered for the Downtown Reno and Truckee Meadows Reaches.

Flood Insurance

Under the authority of the National Flood Insurance Program42 U.S.C. § 4001, ef. seq.,
the Federal Emergency Management Agency (FEMA) has directed the Federal Insurance
Administration to provide emergency assistance and Federally subsidized flood insurance for
those residences and businesses projected to be affected by flooding. This measure has been
implemented in the project area and is part of the future without- project condition. Therefore,
this measure was dropped from consideration.

Early Flood Warning System

In previous investigations, this measure was considered as a potential solution for flood
risk management. Subsequently, an early flood warning system was evaluated as part of the
USACE Continuing Authorities Program and found to be justified. The Reno Early Flood
Warning System is currently in place and is considered as a future without-project condition.
Therefore, this measure was dropped from consideration.

Flood-proofing

Flood proofing of all structures within the floodplain would have a very high cost due to
the large size of the floodplain; large numbers of residential, commercial, and industrial
structures in the floodplain; and deep flood depths. However, as a selectively used measure, it
could have high effectiveness. As a result, this measure was retained for further consideration.

Large Scale Floodplain Evacuation

Floodplain evacuation would include evacuating all buildings located within the
floodplain and/or relocating structures to higher ground, raising materials above floodwaters, or
removing materials to higher ground. Permanent evacuation of developed areas subject to
inundation during high flows involves the acquisition of lands by purchase (through the local
power of eminent domain, if necessary), removal of structural improvements, and relocation of
the population. Lands acquired in this manner would be devoted to agriculture, parks, or
permanent open space that would not impede flood flows.

To assess the potential accomplishments of this measure, two near stream areas were
considered. These sites included the Sparks Auto Wrecking facility located on Larkin Circle and
the East Sparks Industrial building located on Spice Island Drive. Both locations are considered
representative of damageable property in the study area. The land acquisition costs to relocate
these structures alone, without considering other associated relocation costs, are estimated to far
exceed the benefits from the value of the new land use, reduction in emergency cost, or reduction
in participation in NFIP. As a result, this measure was determined to be inefficient and was
dropped from further consideration.
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Small Scale Floodplain Evacuatien

Although evacuation of structures from the floodplain on a large scale would likely not
be feasible, evacuation of specific structures located within the floodway could be feasible if
removal of the structure from the floodway would increase the channel carrying capacity. In
addition, Washoe County and the cities of Reno and Sparks currently participate in the NFIP
administered by the FEMA; therefore, any future development proposed within the jurisdictional
boundaries of these local agencies is required to be constructed above FEMA’s 100-year base
flood elevation (1% ACE). This measure was retained.

Floodplain Management Plan

A comprehensive floodplain management plan would address issues with public
outreach, preparedness, and emergency response for both pre- and post-disaster scenarios. A
floodplain management plan would also address other issues within the floodplain, including
controlling or limiting development, ordinances to ensure flood storage within the floodway, and
other concerns. Any Federal project involving flood risk management requires a floodplain
management plan. As a result, this measure was retained for further consideration,

Dedication of Floodplain to Storage

Dedication of Developed Floodplain to Natural Storage. Two developed floodplain
arcas were considered for reversion to natural floodplain for storage of flood flows. One location
was the Sparks Auto Wrecking facility, located at Larkin Circle, and the second location was the
East Sparks Industrial building, located on Spice Island Drive. Both locations are considered
representative of damageable property within the floodplain of the study area. The costs to
relocate existing structures including land acquisition costs and other costs associated with
relocation would far exceed the benefits derived from the reduction in flood damages.

Floodplain evacuation of structures to restore the river’s connection to its floodplain would not
be economically feasible for developed arcas and was eliminated.

Dedication of Undeveloped Floodplain to Natural Storage. Dedication of specific
property in the floodplain may be appropriate in undeveloped areas. Dedication of undeveloped
areas to the natural floodplain such as UNR Farms is desired by the local community and
provides opportunity for development of complementary ecosystem restoration and/or river
parkway features. Thus, this measure has been retained for further consideration.

4.5.2 Flood Risk Management: Structural Measures

Structural measures are designed to control, divert, or exclude the flow of water from the
flood prone areas to the extent necessary to reduce damages to property, any hazard to life or
public safety, and general economic losses. The structural measures considered most appropriate
in dealing with the character of the flood problems encountered typically include small detention
basins, flood flow diversions, channel modification, and levees.
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Storage/Detention

New Upstream Reservoirs. Several relatively large capacity upstream storage facilities
along the Truckee River were considered, plus a combination of smaller sites and facilitics. Most
of the sites are located upstream of the City of Reno, within the state of California. These
facilities would be on-stream reservoirs created by placing a dam on the river. By constructing
an upstream storage dam and reservoir, excess peak flood flows could be temporarily stored so
that downstream flood peaks would remain essentially unchanged from existing conditions.
Preliminary cost-benefit analyses of each of the upstream storage facilities indicated that the total
costs to construct the necessary infrastructure would significantly exceed the potential flood risk
management benefits in the downstream urbanized area. For this reason, all upstream storage
facilities that were evaluated were determined to be inefficient and were dropped from further
consideration.

Upstream Detention with Weirs. Six potential sites for either on-stream or off-channel
detention were considered. Potential storage capacity at any one of the six sites was up to 1,500
acre-feet. Target volume of over 4,000 acre-feet was determined necessary to provide sufficient
flood protection for Reno and downstream areas. Due to the relatively small storage capacity of
each facility, these options were determined to have low effectiveness and were dropped from
further consideration.

On-stream Storage. The concept of using a series of several small on-stream storage areas
from Lawton to the California-Nevada border was also considered. Permanent in-channel
structures would visually affect the river channel and could interfere with recreational uses of the
river. These structures could also pose a barrier to the movement of terrestrial wildlife. This
measure was dropped from further consideration due to low expected efficiency.

Upstream, Off-Channel Detention. Four smaller sites for off~channel storage were
evaluated: East Truckee, Union Bend, North Flat and Fleisch. At two of these sites (East
Truckee and North Flat), variations were also considered, raising the total number of options
considered to six. Potential water storage ranged from 900 acre-feet to nearly 12,000 acre-feet.
Based primarily on the relatively high diversion structure costs, real estate costs, and/or only a
slight reduction in the flood risk to Reno, this measure was determined to be inefficient and was
dropped from further consideration.

Increasing Flood Control Storage at Upstream Reservoirs. Reoperating and raising the
spillways of Stampede and Prosser Creek Dams, as well as increasing the allowable flood control
storage in Martis Creek Reservoir, were evaluated and determined to only provide benefits
during low probability events. No increase in flood benefits during higher probability events
(e.g., 1% ACE) would be realized. This was evidenced during the January 1997 flood event in
which no releases were being made into the Truckee River from Prosser, Boca, and Stampede
Dams. During the 1997 event, additional flood control capacity at those reservoirs would not
have reduced the magnitude of {looding in the Reno-Sparks-Truckee Meadows area.

Flood control space at Martis Creek Reservoir is limited to less than half of gross
capacity due to geotechnical concerns regarding seepage and piping. Thus, there is uncertainty
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regarding the technical feasibility of expanding available flood control storage at this reservoir.

Preliminary costs to enlarge the reservoirs at Stampede and Prosser Crecks with 5- and
10-foot spillway raises were reviewed. It was determined that the costs far exceeded the
potential benefits. Therefore, this measure was determined to be inefficient and was eliminated
from further consideration.

Tahoe Reoperation (precautionary release). The 1997 flood was the only recorded event
where maximum releases from Lake Tahoe contributed to peak flood flows in the Truckee River
during a large rain flood event in the Truckee River watershed. For all other significant rain
flood events in the Tahoe Basin, there was sufficient space in the lake to accommodate inflows.
In addition, 1997 was 1 of only 5 years of record since the completion of the existing Tahoe Dam
in which discharge from Lake Tahoe into the Truckee River exceeded 2,000 cfs for 1 day or
more.

Because in most flood situations one would not expect this circumstance to recur, this
measure would be unlikely to consistently contribute to flood risk management. In addition, the
rearrangement of operating rules for Lake Tahoe releases would probably be an institutionally
complex and challenging task. There is a high degree of uncertainty regarding the feasibility and
institutional acceptability of implementing this measure. This measure is consequently
climinated as it is expected to have low effectiveness.

Enclosed Detention Facility at University Farms. An enclosed detention facility at
University Farms was included as part of the project that was authorized in 1988. The idea is to
store some of the Truckee River flood flows in order to reduce the peak discharge of water
carried downstream. This detention facility would result in a lower volume of backwater
accumulating upstream of the Truckee’s constriction at the Vista reefs, thereby reducing the
floodwater surface elevations in the Truckee Meadows area and the downstream peak discharge
during a flood. Therefore, this measure has been retained for further consideration and potential
incorporation into a flood risk management plan alternative.

Mustang Ranch Detention Facility. The detention basin would be located off stream
along the Truckee River on Mustang Ranch. The detention basin was included in the project to
attenuate the impact of the increased downstream flood flows from the project improvements
along the Truckee River. This measure was retained for further consideration.

Huffaker Hills Detention Facility. The detention basin would be located on stream along
Steamboat Creck at Huffaker Hills (approximately 5 miles upstream of the main stem of the
Truckee River). The detention basin was included in the project to attenuate the impact of the
increased downstream flood flows from the project improvements along the Truckee River and
Steamboat Creek. Preliminary indications were that this facility could reduce peak discharge
from the Steamboat Creek watershed and was therefore retained for further consideration.

Bypass Tunnel to Huffaker Hills Reservoir. This measure consists of a small dam
constructed on the Truckee River to divert flood flows south of Reno through a tunnel system
extending to a reservoir constructed at Huffaker Hills on upper Steamboat Creek. Four
carthquake faults are known to occur along the proposed alignment of the diversion tunnel. The
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geologic investigations revealed that the tunnel would require a more substantial structural
support system than normal because of the shallowness of the cover and unknown variables,
such as weathering, fracturing, and other physical propertics. The serious concerns regarding
technical feasibility and extremely high cost vs. benefits derived give this measure low expected
effectiveness and acceptability. Therefore, it was dropped from further consideration.

Increase Channel Flow Capacity

Channelization between Keystone and Arlington Avenues. Hydraulic modeling of this
measure indicated that it was effective in reducing water surface elevations between Keystone
and Arlington Avenues. Thus, this measure has localized hydraulic benefit that would not
extend to the Reno redevelopment area or the Truckee Meadows arca. This measure would
therefore be expected to have limited (low) effectiveness. This measure is consequently
eliminated from further consideration.

Channelization between Arlington Avenue and Virginia Street. This measure consists of
temporarily removing the existing white water park located upstream of the Arlington Avenue
Bridge, lowering the invert elevation by regrading the channel bottom to create a more uniform
channel slope from Virginia Street upstream to a point approximately 1,500 feet above Arlington
Avenue. The white water park would then be reconstructed. This measure would reduce velocity
variances, prevent localized scour, reduce water surface elevations upstream of Arlington
Avenue, and decrease the likelihood of additional sediment deposition between Virginia Street
and Arlington Avenue. This measure is retained for further consideration.

Channel Widening from Sierra Street to Lake Street. This measure involves widening the
river channel on the north bank from approximately Sierra Street to Lake Street in order to
provide additional flow area. The widening would begin two vertical feet above the existing
channel bottom and extend horizontally 12.5 feet into the riverfront lane. Channel widening
would be implemented through the majority of this reach with the exception of the city block
containing the AT&T building. Through this block the channel is widened by only 6 feet on the
west and east sides of the AT&T building. There would be no widening along the front of the
AT&T building. In conjunction with this measure, any replacement bridges at Sierra or Virginia
Streets would need to be extended to span the wider channel. Similarly, a mini span at Center
Street Bridge would be required. A culvert at Lake Street Bridge would also be necessary so that
the additional flow area made possible by the widening could continue through the bridge
location. This measure was retained for further consideration.

Culvert Around Replaced Lake Street Bridge. This measure provides for the installation
of a culvert around Lake Street Bridge on the north side of the river. The culvert would direct
excess flow around the bridge abutments, thereby increasing flow capacity. This measure would
be implemented in conjunction with the widening measure (channel widening from Sierra to
Lake Streets). A culvert would be required to accommodate the additional flow area created by
channel widening because physical constraints (AT&T building) make lengthening of Lake
Street Bridge infeasible. This measure was retained for further consideration.
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Plazas. Plazas are a constructed open space using concrete with minimal appurtenances
to ensure that flood flows would enter and leave the open space without constrictions. Plazas
would be constructed on the north bank of the river and increase channel flow capacity. Plazas
would begin at the north edge of the river, two feet above the bottom of the river channel, and
extend perpendicularly from the river to First Street. One plaza would be placed between Sierra
and Virginia Streets, using the entire block now occupied by the Masonic building, and the
second plaza would be placed on the block formerly occupied by the Mapes casino and hotel.
This measure would be consistent with downtown Reno redevelopment as an area of public
access for river viewing. This measure was retained for further consideration.

Containment at First Street. This measure would set floodwalls north of the river back to
First Street between Arlington Avenue and Center Street. This measure is intended to provide
additional channel flow capacity beyond that of the river channel. The concept was based on an
observation of the 1997 flood event during which a large amount of water broke overbank and
flowed down First Street before reentering the channel further downstream. Further
investigation determined that this measure would not provide protection to several structures.
Therefore, this measure was determined to have low effectiveness and was not retained for
further consideration.

Widening on the South Bank. Similar to the widening measure on the north bank of the
river, this measure consists of widening the channel on the south bank. The south bank widening
measure would begin just upstream of Sierra Street and end at Center Street. This measure was
climinated because of its significant cost relative to the benefits gained.

Downtown Buyout. This measure involves purchasing all buildings and parcels on the
north bank from Sicrra Street through Lake Street. The buildings would be removed and the
vacant lots would become part of the channel. Starting from the existing bottom of the channel
and extending to First Street, this measure would resemble the plaza concept, but would not be
limited to the Mapes and mid-block sites. The intent of this measure was to create an increase in
flow area without removing the historic bridges. The cost associated with land acquisition and
excavation would be prohibitive. Therefore, the measure was dropped from consideration as
inefficient.

Channelization at Glendale Park Area. This measure would reduce water surface
clevations only in a localized area between Glendale Park and Rock Boulevard relative to a
scenario with containment structures only. Since excavation in general is a costly undertaking,
this measure would have low effectiveness for the Truckee Meadows area as a whole and would
be inefficient in terms of the hydraulic benefit relative to the cost. In addition, local acceptability
is questionable due to aesthetic concerns. This measure has consequently been eliminated.

Terracing Upstream of Steamboat Confluence. This measure would create an earthen
terrace upstream of the confluence with Steamboat Creek. The purpose would be to reduce
water surface clevation by 3 feet for a flow of 26,000 cfs. This measure has been retained for
further consideration.
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Terracing Downstream of Steamboat Confluence. Because this measure would result in a
terrace above the existing low flow river channel, it does not pose the same environmental
concerns as excavation down to or beyond the existing channel bottom. A terracing measure in
the Vista area could reduce floodwater surface clevations at several points along the Truckee
River relative to a scenario with containment structures only. The potential to provide hydraulic
benefit makes this measure suitable for further consideration.

Extension of Airport Culvert on Bovnton Slough. Due to backwater effects, containment
of flows by levees and floodwalls in the Truckee Meadows area can increase water surface
elevations, relative to existing conditions, in some reaches. Moderate increases in water surface
elevations along Boynton Slough near the Reno International Airport cannot be contained by the
existing natural topography of the arca. Levees cannot be utilized near the Reno International
Airport because levees must maintain a 10:1 side slope to meet airport regulations and space is
limited in this area. An existing culvert conveys Boynton Slough flows beneath portions of the
runways at the airport. In lieu of levees, extension of this culvert will be required under at least
one of the alternatives. This measure would extend the existing triple-barrel box culvert
approximately 1,795 feet. The internal dimension of each barrel is approximately 8 feet high by
12 feet wide. As the box culvert would be aligned along the existing channel alignment, minimal
excavation would be required. This measure was retained.

Channel Widening (excavation to channel bottom). Excavation of the riverbanks down

to the level of the channel bottom over an extended reach of the river would seriously affect the
low-flow channel in that reach. This measure is considered inefficient due to significant
environmental effects and associated high costs and has been climinated from further
consideration.

Channel Deepening at Vista Reefs. There have been efforts in the past to improve the
flow past Vista by lowering the elevation of the rock outcropping. Recent studies have indicated
that these actions in the past may have resulted in downeutting of the Truckee River up to 15 feet
at McCarran Boulevard. This measure would also drastically affect the existing channel in the
immediate area over which it is implemented. Channel deepening may increase the consequences
to downstream locations since it allows more flow downstream as compared to the existing
condition. Consequently, the measure is considered environmentally unacceptable and
inefficient, and has been eliminated.

North Truckee Drain Realignment. The existing confluence of the North Truckee Drain
with the Truckee River is located immediately upstream of the Steamboat Creek confluence.
Relocating the confluence of the North Truckee Drain downstream from Steamboat Creck would
reduce the extent of the backwater experienced along North Truckee Drain. The realignment
would relocate the confluence approximately 4,500 feet downstream from its existing outlet and
requires the construction of new conveyance facilities, including concrete lined channel and box
culverts. This measure was retained for further consideration.
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Reduce Flow Constrictions at Bridges in Downtown Reno

Bridge Rehabilitation. This measure would rehabilitate the historic bridges at Sierra,
Virginia, and Lake Streets while maintaining their historic integrity. This rehabilitation would
reinforce the bridges’ structures, increasing their lifespan by approximately 25 years. In
addition, it is assumed that the rehabilitation would be completed in a way that does not destroy
the historic character of the bridges. The rehabilitation of Virginia Street Bridge would be
conducted according to plans being developed by the Nevada Department of Transportation in
consultation with the Nevada State Historic Preservation Office. No detailed plans have been
developed for the Lake and Sierra Street Bridges. This measure has been retained for further
consideration.

Bridge Preservation. This measure consists of preservation with only minor
improvements to the historic bridges at Sierra, Virginia, and Lake Streets. Without major
structural improvements, the Virginia Street Bridge would need to be closed to vehicular traffic
within a few years, due to deterioration of structural conditions. The Nevada State Historic
Preservation Office (SHPO) and Nevada Department of Transportation (NDOT) have indicated
that major structural improvements can be made to Virginia Street Bridge without jeopardizing
its historic character. Since this measure was not deemed effective, it was dropped from further
consideration.

Replacement of Downtown Reno Bridges. Replacement of Sierra, Virginia, and Lake
Street bridges has been retained as new structures could be designed to safely pass the mean 1%
ACE flow thereby eliminating the flow constrictions caused by the structural characteristics of
the existing bridges. There are two variations of this measure: replacement with Center Street
type bridges and/or replacement with clear span bridges. This measure was retained.

Mini Spans at Center and Sierra Street Bridges. In conjunction with the channel
widening measure is the addition of a partial or “mini” span to the existing Center and/or Sierra
Street Bridges. Architecturally, each new “mini” span would resemble the current bridge spans.
Where widening is implemented but a bridge is not replaced, the mini spans would be necessary
to connect the existing bridges with the new channel bank. This span would provide an increase
in the flow area at the bridge without requiring replacement of the entire bridge. This measure
has been retained for further consideration.

New Span at Virginia Street Bridge. This measure would add a third span or archway to
the north side of the Virginia Street Bridge. The new span would be implemented in conjunction
with the plazas measure. Adding the new span would provide a direct hydraulic connection
between the plazas and allow additional flow to pass through the bridge openings. The new span
would be designed to have a similar appearance as the existing archway spans. Therefore, this
measure was retained for further consideration.

Wells Avenuc Lower Bridge Removal. This measure involves removing Wells Avenue’s
lower bridge to prevent backwater effects upstream of the bridge. Additional hydraulic modeling
revealed that removal of the Wells Avenue lower bridge could reduce flood water elevations in
the downtown reach. Therefore, this measure was retained for further consideration.
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Arlington Avenue Bridge Replacement. This measure would replace the Arlington
Avenue Bridge, which is actually composed of two separate bridges connecting Wingficld Park
to the north and south banks of the river. A small section of roadway joins the two bridges. The
bridge carries four lanes of through traffic, plus a turning lane. Due to the island located
between the two portions of the bridge and the existing bridge’s significant width, a large
causeway would have to be constructed to create a bridge whose deck was elevated above flood
flows, which would make it a costly measure. In addition, hydraulic modeling indicates that this
measure would not significantly lower water surface elevations. The high cost relative to the
hydraulic benefit caused the measure to be eliminated {rom further consideration due to low
effectiveness and inefficiency.

Center Street Bridge Replacement. This measure would replace the Center Strect Bridge
with a bridge that was capable of passing the design event. This bridge was replaced in 1995 by
the City of Reno based on pre-1997 hydrology. The current bridge does not have sufficient
capacity to safely pass the mean 1% ACE on current hydrology. Due to the low effectiveness,
this measure was dropped from further consideration.

Culverts around existing downtown Reno bridges. This measure combined with the
cross-sectional flow areas of the existing bridges would not be effective. The culverts would
also be costly and difficult to design at the existing bridges. Consequently, this measure is
considered to have low effectiveness and efficiency and was not carried forward into an
alternative plan.

Virginia Street Bridge Bypass. This measure consists of construction of two bypass
channels along the north and south ends of the Virginia Street Bridge. This measure was not
retained due to low effectiveness and uncertainty associated with hydraulic performance.

Culverts around new bridges (Sierra, Virginia, Lake, Center Strects). Modeling of this

measure indicated that it could reduce water surface elevations relative to existing conditions,
However, because debris accumulation could reduce the culverts’ flow capacity, there is
uncertainty regarding its reliability (an aspect of effectiveness), and it poses potential O&M
burdens that are not desired by sponsoring agencies. Some uncertainty is also associated with
the hydraulic design of these structures. Therefore, this measure was dropped from further
consideration due to low effectiveness.

Bridge Lengthening at Rock and McCarran Boulevards. These lengthening measures are
required as a consequence of any alternative that consists of the use of levees for flood flow
containment. This measure has been retained for further consideration.

Bypass Channel at McCarran Boulevard. This measure consists of a bypass channel to
split flows of the Truckee River around the historic property immediately west of McCarran
Boulevard. This property is of historic interest and the sponsor had requested that a measure be
evaluated to determine if the property could remain instead of being relocated. Therefore, this
measure has been retained.
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Build Floodwalls or Levees

Floodwalls. Floodwalls are physical barriers, typically reinforced concrete structures,
designed to prevent waters from floods of a specified magnitude from inundating developed
areas where residents, businesses, and/or high value property are located. These floodwalls
could be in-channel floodwalls or on-bank floodwalls. This measure has been retained for further
consideration.

Setback Floodwalls. Where undeveloped land immediately adjacent to the river’s edge is
available, setback of a floodwall would be feasible, provide hydraulic benefit, and not be cost
prohibitive, then setback floodwalls would be used in preference to floodwalls that immediately
border the river channel. This measure has been retained for further consideration,

Movable Barrier Floodwall System (MBFS). The MBFS is an automatic levee/floodwall
system that theoretically operates solely by the buoyant forces of water. The system consists of a
series of gasketed composite walls weighing approximately 20 pounds per cubic foot that are
fitted inside a double-sided concrete channel trough. The moving walls are constructed of
composite fiberglass and polyester materials. The MBFS is designed to keep at least 50 percent
of its height inside the concrete channel when fully extended to provide support. Thereis a
significant degree of uncertainty related to the technical feasibility of this measure because
MBFS have never been installed and have no performance history. The measure is considered to
have low efficiency and acceptability. As a result, this inefficient measure was dropped from
further study due primarily to the estimated high cost and relatively short expected life.

Modular Floodwalls. Modular floodwalls consist of interlocking panels assembled on a
ground surface level base system. The system typically consists of a concrete base with a guide
and gasketed lock mechanism. Before flood events, lightweight wall panels are manually
installed into the existing base system and locked into place. The wall panels are removed when
the flood danger has passed. This measure was eliminated from further consideration due to the
inefficiency of high labor requirements.

Tilt-up Floodwalls. Tilt-up floodwalls consist of concrete footings and/or base with
hinged walls. The hinged walls, typically steel, lay flat against the ground surface when not in
use. During flood events, these structures are raised to an angle near 90° with the ground
surface, raising the effective height of the flood control structure. This measure determined to
have low effectiveness and was eliminated from further consideration due to the physical
limitations of erecting the floodwalls in time to handle flood events.

Levees/Berms. Levees are earthen flood control structures built high enough to prevent a
specific flood event (e.g. the 1% ACE) from overtopping it, plus an additional height to allow a
margin of safety. The allowable slope of the levee is determined by the strength of the soil
comprising and underlying the levee, and the width of the levee at its base is determined in turn
by both the required height and slopes. A layer of aggregate is often placed at the crest of the
levee to provide firmer support for maintenance and inspection vehicles. For the flows for which
they are designed to contain, levees can provide reliable flood protection if sited, designed, and
constructed properly. This measure was retained for further consideration.
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Setback Levees. Setback levees are simply levees which are set back a significant
distance from the river’s edge. Relative to levees that sit at the river’s edge, setback levees
increase somewhat the capacity of the high flow channel that is bounded by the levees. Where
feasible and cost effective, setback levees would be used in preference to levees located
immediately above stream banks. This measure was retained for further consideration.

Modify Other Infrastructure
Enlarge North Truckee Drain Capacity. This measure would place the existing North

Truckee Drain into box culverts for a distance of approximately 3,200 If, increasing its carrying
capacity. This measure was retained.

Remove/Relocate Diversion Structures. This measure would address obstructions at
specific diversion structures along the Truckee River. Consultation with local interests
determined that the Glendale Ditch Diversion and the Pioneer Ditch Diversion were the two most
problematic structures. However, both diversion structures are currently under study by other
agencies for modification or removal. Therefore this measure was not carried forward for further
evaluation.

Reduce Width of Riverside Drive. Marginally increasing the area allowed to flood by
scaling back Riverside Drive would not be expected to significantly reduce flooding in the
downtown Reno portion of the study area and would probably have no effect on flooding in the
Truckee Meadows area. Tt is unclear how effective this measure would be, but it is expected that
it would have high cost relative to benefit (i.e., low efficiency). Therefore this measure was
climinated from consideration.

Road Closure Bladders. Road closure bladders would be expected to have high
effectiveness, as they tie off lines of physical defense from flood waters where floodwalls could
not be erected and installation of levees would require redesign of a roadway. This measure was
retained.

Replace culverts at Peckham Lane on Boynton Slough. This measure would extend the
existing culvert on Boytnon Slough through the embankment at Peckham Lane and additional

1,800 If. This measure was retained.

Sereening results for FRM measures are summarized in Table 4-1.

4.5.3 Ecosystem Restoration (Fish Passage)

Eliminate Diversion Structure. This measure would include the removal of diversion
structures within the project area to restore or improve fish passage in the Truckee River. This

measure was retained.

Alter Diversion Structure. This measure would involve altering existing diversion
structures to improve or restore fish passage. Structure alterations could include installing
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secondary structures downstream of the main structure to reduce the hydraulic jump presented to
{ish migrating upstream, notching the existing structure, or lowering the structure’s profile. This
measure was retained for further study.

Combine Diversion Structures. This measure would involve combining diversion canals
to reduce the number of diversion structures in the river. Preliminary investigations determined
that this measure would not achieve project objectives and was dropped from further
consideration.

Modify Existing Fish Ladders. This measure would involve modification to existing fish
ladders at several diversion structures, as well as at Marble Bluff Dam, to improve their
functional capacity for passage of a wider array of native fish species. This measure was
retained.

Install a Bypass Channel. This measure would involve construction of a channel adjacent
to the diversion structure at a gradient sufficient to accommodate upstream passage of targeted
fish species from downstream of the diversion structure to upstream of the structure. Bypass
channels provide fair to good upstream passage potential of targeted species and age classes, as
well as the associated aquatic and riparian community, at a low to moderate cost. This measure
was retained.

Install a Fish Ladder. Similar to the bypass channel, this measure would involve
construction of a fish ladder either adjacent to or on the diversion structure that would
accommodate upstream passage of targeted fish species from downstream of the diversion
structure to upstream of the structure. Although fish ladders provide fair upstream passage
potential of targeted species and age classes, passage of associated aquatic and riparian
communities is generally poor, and costs are generally high. However, this measure was
retained for further consideration.

Replace Diversion Structure with a Pump Diversion. This measure would involve
replacement of the existing diversion structure with a screened pump intake. This would
typically be associated with removal of the original structure and would provide good upstream
passage potential. However, capital and operation and maintenance costs can be very high,
depending on flow intake requirements, and physical constraints associated with the diversion
site. This measure may be effective for those diversions in the system that have low diversion
rates. This measure was retained for further consideration.

Install a Fish Screen. This measure would address downstream passage by reducing
entrainment of fish in diversion canals. Installation of a screen at the inlet of a diversion canal or
within the canal would either prevent fish from entering the canal or return fish to the river via a
return canal. A variety of screen configurations exist, each with varying levels of fish exclusion
capabilities, maintenance requirements, and cost. However, fish passage effectiveness is
generally good. This measure was retained for further consideration,

Screening results for ecosystem restoration (fish passage) measures are summarized in
Tables 4-2.
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4.5.4 Recreation
Trail-Based Amenities
Create a Paved Maintenance Road/Bikeway. Construct a paved bikeway that could be

used as a maintenance road. Consider possible linkage of all trails with the Tahoe-Pyramid
Bikeway. This measure was retained.

Create Unpaved Trails. Develop unpaved nature trails and limited picnic or resting
amenities in the ecosystem restoration areas. Create access to the river — nature trail system and
gravel/sand beach terminal points. This measure was retained.

Provide Traithead Access and Amenities. Develop new trailheads with parking and
restrooms, small picnic area with a single shelter and 3-5 tables, waste receptacles, water
fountains, kiosks, directional signage, nature trails and/or trail connection. Rural traitheads
would need parking for 10 cars, as well, as other amenities described above. Trailheads shall be
located along major exchanges of Interstate 80 and approximately 3-5 miles apart in rural
reaches. This measure was retained.

Construct Pedestrian Bridges. Construct wooden pedestrian bridges to cross the Truckee
River and provide linkage to existing and new trails. This measure was retained.

Provide (Americans with Disabilities Act) (ADA) compatible pathways. Provide ADA
(universal accessibility) compatible pathways that, at a minimum, link parking and all permanent
features. Preserve existing park amenities within the Project Lands and where possible assist
with redevelopment plans. This measure was retained.

Truckee Meadows Recreation Features

Sports Courts. Design basketball courts in association with picnic areas and sport
complex. This measure was dropped from consideration due to inconsistency with USACE
policy regarding cost-shared recreation features.

Small and Large Open Fields. Practice fields would be the predominant use. Flat-fields
would be designed such that they do not require fencing where practical, particularly on land
neighboring the river, to reduce concerns that fencing could cause flood damages. Use design
and landscaping with native “non-berry- and non-nut-producing” trees and shrubs to make arca
less attractive to geese and flocking birds and mammals near the airport. This measure was
retained.

League-Size Soccer Complex. This measure consists of regulation-sized soccer fields
with a central complex for scoring, refreshments, and restrooms. The scale of this measure
would be dependent on available lands not in conflict with other project purposes. Fields would
be turf and require permanent irrigation and lighting. This measure was dropped from further
consideration due to inconsistency with USACE policy regarding cost-shared recreation features.
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Diamond Sports Facility. A facility with sports diamonds would be designed to
withstand or avoid the most common flood events. The electrical supply source would be kept
out of the floodplain and would feed into buildings, sport complex lighting, amphitheatre
lighting, concession and restrooms. This measure was dropped from consideration due to
inconsistency with USACE policy regarding cost-shared recreation features.

Small and Medium Soccer Fields. Soccer fields with a permanent irrigation system for
sport and practice fields and temporary irrigation to all other landscaped and ecosystem
restoration areas to facilitate vegetation establishment would be constructed. Return/reuse water
from the City of Reno will be used for irrigation. This measure was dropped from further
consideration due to inconsistency with USACE policy regarding cost-shared recreation features.

Playground. A playground would be designed in association with picnic areas and sport
complex. This measure was retained.

Picnic Sites and Shelters. Several sizes of picnic facilities would be provided to
accommodate individuals and couples, small groups, and at least one large group facility. This
would include a 500 person shelter near the current location of the Excel Building. This measure
was retained.

Fishing Access. Trails or sites for fishing access would be provided. A flow-through
pond site in the lower terrace of ecosystem restoration sites would be created for enhanced
fishing opportunities. This could include pier and/or boardwalk or pedestrian bridges for trail
linkage. This measure was retained.

Non-Motorized Water Craft—Kayak and Canoe Access. Access points on both sides of
the river for put-in of recreational kayaks and canoes would be provided. This measure was
retained.

Natural Amphitheatre. During excavation for floodplain terracing, a semi-circular area
could be contoured and the slopes planted with native grasses so that the area could be used as an
amphitheatre for public events. This measure was dropped from further consideration due to
inconsistency with USACE policy regarding cost-shared recreation features.

Screening results for recreation measures are summarized in Tables 4-3.
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Table 4-1. Summary of Flood Risk Management Measures Considered

Truckee Meadows Flood Control Project, Nevada
Final General Reevaluation Report

Measures Effectiveness' | Efficiency” | Dropped | Retained
Non-Structural Measures
Flood Insurance In place v
Early Flood Warning System In place v
Flood-proofing Medium v
Large Scale Floodplain Evacuation Low Inefficient v
Small Scale Floodplain Evacuation Medium v
Dedication of Developed Floedplain to Natural Low Inefficient v
Storage
Dedication of Undeveloped Floodplain to High v
Natural Storage
Floodplain Management Plan Medium v
Structural Measures
Storage/Detention
New Upstream Reservoirs Low Inefficient v
Upstream Detention with Weirs Low Inefficient v
On-stream Storage Low v
Upstream, Off-Channel Detention Inefficient v
Increase Storage at Upstream Reservoirs Low v
Tahoe Reoperation (precautionary release) Low v
Enclosed Detention Facility at University Medium v
Farms
Mustang Ranch Detention facility Medium v
Huffaker Hills Detention facility Medium v
Bypass Tunnel to Huffaker Hills Reservoir Tnefficient v
Increase Channel Flow Capacity
Channelization Keystone Ave to Arlington Ave Low v
Channelization Arlington Ave to Virginia St Medium v
Channel Widening Sierra St to Lake St Medium v
Culvert Around Replaced Lake Street Bridge Medinm v
Plazas Medivm v
Containment at First Street Low v
Widening on the South Bank Medium Inefficient v
Downtown Buyout Medium Inefficient 4
Channelization at Glendale Park Area Low Inefficient v
Terracing Upstream of Steamboat Confluence High v
Terracing Downstream of Steamboat Confl. High v
Extension of Airport Culvert on Boynton Medium v
Slough
Channel Widening (1o channel bottom) Low Inefficient v
Channel Deepening at Vista Reefs Low Inefficient v
North Truckee Drain Realignment High v
Reduce Flow Constrictions at Bridges
Bridge Rehabilitation Medium v
Bridge Preservation Low v
Replacement of Downtown Reno Bridges Medium v
Mini Spans at Center and Sierra Street Bridges Medium v
New Span at Virginia Street Bridge Medium v
Wells Avenue Lower Bridge Removal Medium v
Arlington Avenue Bridge Replacement Low Inefficient v
Center Street Bridge Replacement incfficient v
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Measures Effectiveness’ Efficiency2 Dropped | Retained
Culverts Around Existing Downtown Bridges Low Inefficient v

Virginia Street Bridge Bypass Low Incfficient v

Culverts Around New Bridges (Sierra, Low v

Virginia, Lake, Center Streets)

Bridge Lengthening at Rock and McCarran Medium 4
Boulevards

Bypass Channel at McCarran Boulevard Medium v
Floodwalls/Levees

Floodwalls High v
Setback Floodwalls High v
Movable Barrier Floodwall System (MBFS) Low v

Modular Floodwalls High Inefficient v

Tilt-up Floodwalls Medium Inefficient v
Levees/Berms High v
Setback Levees High v
Modify Other Infrastructure

Enlarge North Truckee Drain Capacity Medium v
Remove/Relocate Diversion Structures Low v

Reduce Width of Riverside Drive Low v

Road Closure Bladders Medium v
Extend culverts at Peckham Lane on Boynton Medium v
Slough

Effectiveness is determined by how well a measure meets the planning objectives.
? Efficiency is determined by the potential benefits and costs of the measure,

Table 4-2. Summary of Ecosystem Restoration (Fish Passage) Measures Considered

Measures Effectiveness’ Efﬁciency2 Dropped | Retained
Eliminate Irrigation Diversions High v
Alter Irrigation Diversions Medium v
Combine Diversion Structures Low v
Modify Existing Fish Ladders Medium v
Install Bypass Channel High v
Install Fish Ladder Medium v
Replace Diversion Structure with Pump Medium v
Diversion
Install Fish Screen v
T Effectiveness is determined by how well a measure meets the planning objectives.
% Efficiency is determined by the potential benefits and costs of the measure.

4-19
Truckee Meadows Flood Control Project, Nevada 3/18/2014

Final General Reevaluation Report



123

Table 4-3. Summary of Recreation Measures Considered

Measures Effectiveness’ Efficiency2 Dropped | Retained
Trail-Based Amenities
Create a Paved Maintenance Road/Bikeway High v
Create Unpaved Trails High v
Provide Trailhead Access and Amenities Medium v
Construct Pedestrian Bridges Medium v
Provide ADA compatible pathways Medium v
Truckee Meadows Features
Sports Courts Low Not policy v

compliant
Small and Large Open Fields Medium v
League-Size Soccer Complex Low Not policy v

compliant
Diamond Sports Facility Low Not policy v

compliant
Small and Medium Soccer Fields Low Not policy v

compliant
Playground High v
Picnic Sites & Shelters High v
Fishing Access High v
Non-Motorized Water Craft--Kayak & High 4
Canoe Access
Natural Amphitheatre Low Not policy v

compliant

T Effectiveness is determined by how well a measure meets the planning objectives.
“ Efficiency is determined by the potential benefits and costs of the measure,

4.6 Formulation of Preliminary Alternative Plans

Preliminary alternative plans were formulated from the screened management measures
previously discussed. These alternatives were developed to encompass a broad range of
potential alternatives to address flood risk management and associated recreation opportunities in
Downtown Reno and the Truckee Meadows, and fish passage restoration. Each of these
preliminary alternative plans is configured to address the planning objectives defined by the
study (see Section 4.3).

4.6.1 Formulation and Screening of Preliminary Alternatives for Flood Risk Management
Formulation Strategy

Preliminary flood risk management alternatives were formulated for the Downtown Reno
reach and the Truckee Meadows reach, which have hydrologically separate floodplains. Flood
risk management can be implemented in the Truckee Meadows Reach without affecting the
Downtown Reno reach. However, improvements to conveyance in the Downtown Reno reach
would increase flows in the Truckee Meadows Reach.

Each preliminary alternative consists of a combination of the retained flood risk
management measures that are described in Section 4.6. Measures for the Truckee Meadows
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Reach were scaled at the 1% ACE event and each alternative in the Truckee Meadows was
scaled for the 1% ACE event to facilitate comparison of the alternatives. Most of these measures
can be combined with other measures in the plan formulation process for either of the two
reaches (Downtown Reno or Truckee Meadows) with some exceptions. Measures that are more
general in application and not tied to a specific location can be considered in the plan
formulation process for either or both reaches.

Once these alternatives were formulated, preliminary designs were developed for the
purpose of developing cost estimates. These preliminary cost estimates were used to screen for
cost effectiveness. Cost estimates for the purposes of screening alternatives were developed
using historical bid histories and professional experience in recent construction market trends.
Assumptions made during the development of these cost estimates included standard methods of
construction, a five year construction period, and a 28.6 percent contingency.

Downtown Reno Reach

Substantial analysis was undertaken to address uncertainties about many measures and
several of the more costly measures such as channelization, culverts around existing bridges, or
channel widening were dropped prior to the formulation of alternatives.

Based on hydraulic modeling, the measures retained focused on addressing the
insufficient passage at Virginia, Sierra, and Lake Street bridges and associated containment
measures. Treatment of the bridges included rehabilitation, expansion, and replacement with
designs matching the current Center Street Bridge design or incorporating the landmark design
elements of the Virginia Street Bridge for all bridges.

Because this reach has an existing flow capacity estimated to safely convey the 1.6%
AEP (also referred to as 1:60, 1/60, or “60-year event”), the formulation of alternatives focused
on the 1% ACE cvent since an increment below that event would still incur the high costs of
modifying the bridges without a substantial decrease in damages. Annual Exceedence
Probability (AEP) is the chance of a flood of a given size (or larger) occurring in any one year.
Table 4-4 displays the measures matrix for the preliminary alternatives formulated for
Downtown Reno.

Truckee Meadows Reach

Alternatives formulated for the Truckee Meadows reach considered various ways to
contain and control flooding from overbank flows and backwater floodwaters due to the narrows
at Vista. Approaches to either retain floodwaters in the Truckee Meadows or to confine flows in
the channel and move it more quickly downstream were considered. Table 4-5 displays the
measures matrix for the preliminary alternatives formulated for the Truckee Meadows Reach.
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Table 4-5. Management Measures Matrix - Preliminary Alternatives - Truckee Meadows

Measure Alt1 Alt2 Alt3
\Storage/Detention

Enclosed detention facility at University Farms v

Dedication of undeveloped floodplain for natural v v v
storage

Huffaker Hills detention facility v v
Mustang Ranch detention facility v %
Uncrease Channel Flow Capacity

Terracing upstream of Steamboat confluence v
Terracing downstream of Steamboat confluence v
Extension of Airport Culvert on Boynton Slough v

North Truckee Drain Realignment v v

Reduce Constrictions At Bridges

Bypass Channel at McCarran Blvd. v v v
Bridge lengthening at Rock and McCarrran Blvds. v v v
Extend culverts at Peckham Lane on Boynton Slough v

Levees and Floodwalls

Floodwalls v v v
Setback floodwalls v v v
Levees v v v
Setback levees v
Modify Other Infrastructure

Enlarge North Truckee Drain Capacity | [ | v
\Non-structural Measures

Nonstructural Commercial and Residential Flood- v
proofing

Floodplain Management Plan v v v

1. Detention was initially part of plans but subsequently dropped due to high costs and failing to meet the objectives.
4.6.2 Alternatives Descriptions, Downtown Reno Reach

Alternatives were formulated to address the project purpose of flood risk management for
each reach. All alternatives would include development of a floodplain management plan to
address residual risks.

Alternative A - Rehabilitation of Bridges with Floodwalls Alternative

Floodwalls. Left bank consists of a total of 3,615 feet, of which 1,095 feet are in-channel
floodwalls, 1,970 feet are benched floodwalls and 550 feet are on-bank containment floodwalls
(there are also 3,635 lineal feet of recreational facility floodwalls and 1,600 feet of on-bank
containment floodwalls on the right bank). The walls vary in height from 4 to 21 feet. The
floodwalls begin at Booth Street and end at Wells Avenue.
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Channelization between Arlington and Virginia Streets. This measure consists of 40,500
cubic yards of excavation for 2,600 feet between Arlington and Virginia Streets.

Road Closures Bladders. There are several bridges where road crossings interrupt the
continuity of proposed floodwall containment lines. With this measure, inflatable bladders would
be installed at those bridges where a temporary barrier would be needed to provide a continuous
barrier to adequately contain flood waters.

Nonstructural Commercial and Residential Flood Proofing. Four structures would
require nonstructural flood proofing with this alternative. Three are located on the south bank,
two are residential condominiums near Barbara Bennett Park and one is a single family
residence. There is also a commercial building near Brick Park on the north bank.

Berm. Fill would be used to create a berm immediately downstream of Lake Street. The
berm would measure 200 lineal feet by 2 feet high.

Rehabilitate Bridges at Sierra, Virginia and Lake Streets. Under this measure, the bridges
at Sierra, Virginia, and Lake Streets would be rehabilitated while maintaining their historic
integrity. This rehabilitation would reinforce the bridges’ structures, increasing their lifespan by
approximately 25 years. In addition, it is assumed that the rchabilitation would be completed in
a way that does not destroy the historic character of any of the bridges. The rehabilitation of
Virginia Street Bridge would be done according to plans being developed by NDOT in
consultation with the Nevada State Historic Preservation Office (SHPO). Plans for the
rehabilitation of Lake and Sierra Street Bridges would be done by USACE.

Wells Avenue Lower Bridge Removal. The Lower Wells Bridge, located beneath its
replacement, is currently an obstruction to flows in the Truckee River. This measure would
remove the bridge and its associated abutments.

Alternative B - Matching Bridges with Floodwalls Alternative

Floodwalls. The components of this feature are the same as Alternative A described
above except for the wall heights, which vary from 3 to 19 feet.

Replace Bridges at Sierra, Virginia and Lake Streets. This plan component increases
channel conveyance through the Downtown Reach principally by replacing the existing bridges
at Sierra, Virginia, and Lake Streets with new bridges whose design and architecture would be
similar to that of the Center Street Bridge. The Center Street Bridge was built in 1996, is capable
of passing the design flow of 20,700 cfs, and blends architecturally with the post office and
nearby floodwall railings on the river side of the building. Use of a design similar to the Center
Street Bridge would provide a consistent and coherent architectural theme. This component is
estimated to cost 8.7 million dollars.

Channelization, bridge closures, nonstructural commercial and residential flood proofing,
and berm features are all the same as described for Alternative A above.
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Alternative C- Landmark Bridges with Floodwalls Alternative

This alternative is identical to the Alternative B except that a bridge without any
supporting structures located in the river (i.e., a clear span) would be constructed instead of a
Center Street type bridge. The clear spans would provide even greater flow area and no bridge
piers, further decreasing the potential for debris to accumulate at the bridges.

This alternative’s relatively low floodwall heights would most enhance the visual
experience along the river and be most consistent with the objectives and designated land uses of
the redevelopment esplanade as stated in the River Corridor Action Plan.

The components of the floodwall feature are the same as Alternative A above except for
the wall heights, which vary from 1 to 15 feet. Channelization, bridge closures, nonstructural
commercial and residential flood proofing, and berm features are all the same as the Alternative
A.

Alternative D - Widening of Bridges with Floodwalls Alternative

Floodwalls. The components of this feature are the same as Alternative A above except
{or the wall heights, which vary from 1 to 18 feet.

Replace Bridges at Sierra, Virginia, and Lake Streets. This component is identical to the
Alternative B, but because of the channel widening associated with this alternative, more
materials would be required to construct the replacement bridges. Therefore, the construction
costs are greater than the other alternatives that do not include the channel widening.

Mini-Span at Center Street Bridge. In conjunction with the channel widening measure is
the addition of a partial or mini span to the existing Center Street Bridge. Architecturally, the
new mini-span would resemble the current bridge spans. Where widening is implemented but a
bridge is not replaced, the mini-spans would be necessary to connect the existing bridges with
the new channel bank. This would provide an increase in the flow area at the bridge without
requiring replacement of the entire bridge. For the this alternative, a mini-span would be added
only at the Center Street Bridge.

Channel Widening From Sierra to Lake Streets: This measure involves widening the
river channel on the north bank from approximately Sierra Street to Lake Street to provide
additional flow arca. The widening would begin 2 vertical feet above the existing channel
bottom and extend horizontally 12 feet into the planned riverwalk. This flood risk
management measure would be implemented through the majority of the Sierra-to-Lake-Street
reach, with the exception of the city block that contains the AT&T building, Through this block,
the channel would be widened by only 6 feet on the west and east sides of the AT&T building.
There would be no widening along the front of the AT&T building.

Culvert at Lake Street. This measure provides for the installation of a culvert around
Lake Street Bridge on the north side of the river. The culvert would direct excess flow around
the bridge abutments, thereby increasing flow capacity. This measure would be implemented
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only in conjunction with the widening measure. A culvert would be required to accommodate
the additional flow made possible by widening, because physical constraints (AT&T building)
make lengthening of Lake Street Bridge infeasible.

Channelization, bridge closures, nonstructural commercial and residential flood proofing,
and berm features are all the same as Alternative A above,

Alternative E — Rehabilitation of Bridges with New Span and Floodwalls Alternative

Floodwalls. The components of this feature are the same as Alternative A above except
for the wall heights, which vary from 3 to 18 feet.

Mini-Spans at Center and Sierra Street Bridges. Because of the channel widening
associated with this alternative, a partial or mini-span would be constructed to lengthen the
existing Center and Sierra Street bridges. Architecturally, each new mini-span would resemble
the current bridge spans. Where widening is implemented but a bridge is not replaced, the mini-
spans would be necessary to connect the existing bridges with the new channel bank. This
would provide an increase in the flow area at the bridge without requiring replacement of the
entire bridge.

Plazas. Plazas provide open arcas on the north bank of the river to increase flow
conveyance capacity. Plazas would begin at the north edge of the river, 2 fect above the bottom
of the river channel, and extend perpendicularly from the river as far as the south side or closest
public right-of~way line of First Street as measured from the river’s edge. One plaza would be
placed between Sierra and Virginia streets, using the entire block now occupied by the Masonic
building, and the second plaza would be placed at the former Mapes block.

Channel widening and the culvert at Lake Street components of this alternative are the
same as for Alternative D above. The Bridge Rehabilitation feature for this alternative is the
same as Alternative A, above.

Channelization, bridge closures, nonstructural commercial and residential flood proofing,
and berm features are all the same as Alternative A, above.

Alternative F - Bridges Replacement Only Alternative

This alternative consists of replacing Sierra, Virginia, and Lake Street bridges with
bridges capable of passing 1% AEP event. No other confinement measures would be included.
This alternative would provide only limited flood risk management beyond the current 2% AEP
(also referred to as 1:50, 1/50, or “50-year event”) non-damaging event. Both clear-span and
double-span replacement bridges were considered with double-span bridges being selected due
to lower costs.
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Alternative G - Non-structural Alternative

A comprehensive non-structural solution for downtown Reno was determined to be
infeasible due to high costs. During formulation, an average cost per structure to flood proof
using recent project data was compared to preliminary property values. This comparison
determined that it was not feasible to flood proof all structures. However, an alternative was
formulated targeting the structures providing the greatest reduction in flood damages. A total of
10 structures were identified for flood proofing under this alternative,

4.6.3 Alternatives Screening, Downtown Reno Reach

The preliminary flood risk management alternatives were screened against the four P&G
formulation criteria. Standards were established to determine if the alternative plans met each
criterion. For a plan to be carried forward, minimum standards had to be met. The No-Action
alternative was not included in this screening process because it must be carried forward in the
process in order to serve as the bascline against which all retained alternatives are compared.

Standards established for the screening criteria are:

e Completencss. Completeness is a determination of whether or not the plan
includes all elements necessary to achieve the objectives of the plan. Itis an
indication of the degree that the outputs of the plan are dependent upon the
actions of others, Plans that depend upon the actions of others to achieve the
desired output were dropped {rom consideration. Each alternative is
considered complete.

o Effectiveness. Effectiveness is the extent to which a measure or alternative plan
achieves the planning objectives. Measures or alternative plans that clearly make
little or no contribution to the planning objectives were dropped from consideration.
Since each alternative contributes to at least one planning objective, each is retained.

o Efficiency. Efficiency is a measure of the cost effectiveness of the plan
expressed in net benefits. Benefits can be both monetary and non-monetary.
Measures or alternative plans that provided little benefit relative to cost were
dropped from consideration. Table 4-4 shows the results of the comparison of
net benefits analysis.

s Acceptability. Acceptability is a measure of the ability to implement a measure or
alternative plan. In other words, acceptability means a measure or plan is technically,
environmentally, economically, and socially feasible. Unpopular plans are not
necessarily infeasible, just unpopular. Measures or plans that were clearly not
feasible were dropped from consideration. The measures developed for all of the
alternative plans are generally considered satisfactory methods of addressing flooding
problems and lack of habitat. While some measures are more preferable than others
to the public, all were deemed acceptable. Therefore, all the alternatives were
determined to be acceptable.
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Benefits and costs computations were evaluated based on October 2012 prices. However,
because of the length of analysis, price levels varied throughout the study phases. Nevertheless,
values in previous price levels (2007 and 2011) that were critical to the evaluation and
comparison of alternatives were brought to the current price level (October 2012). The
remainder of the cost and benefits that were deemed un-influential remained at their respective
levels.

Table 4-6. Economic Evaluation of Preliminary Flood Risk Management Alternatives in
Downtown Reno at the 1% ACE.’

Preliminary Total Annualized | Annualized Net Economically
Alternative First Cost | First Costs Benefits Benefits Justified?
Alternative A 45,975 3,225 2508 -717 No
Alternative B 69,340 4,650 2508 -2142 No
Alternative C 56,560 3,925 2508 -1417 No
Alternative D 57,350 3,975 2508 -1467 No
Alternative B 63,290 4,385 2508 -1877 No
Alternative F 23,509 1,494 1,583 89 Yes
Alternative G 7,200 400 52 -348 No

(October 2007 Prices, $1,000%s, 4.125% Interest Rate)

As shown in Table 4-6, the only alternative with net benefits for the Downtown Reno
reach was Alternative F - Bridge Replacement Only alternative. This alternative was retained for
further NED analysis, including a detailed cost estimate. A comparison of the new cost estimate
with updated economic benefits showed that removing and replacing the Sierra, Virginia, and
Lake Street bridges was not cost-effective. Therefore, the project delivery team formulated a
revised Bridge Replacement Only alternative in which the Sierra and Virginia Street bridges
would be removed and replaced and the Lake Street Bridge would be removed, but not replaced.
Benefits for this alternative are primarily from advanced bridge replacement cost savings. Each
of the three bridges has some remaining life and currently serves transportation purposes. This
plan extents the life of the bridges for the period of analysis. The replaced bridges would have
extended life and would provide benefits beyond flood damage reduction. In Table 4-7, the
advanced bridge replacement benefits for each bridge are shown.
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Table 4-7. Advanced Bridge Replacement Benefits, Downtown Reno'

: - Extension of
. First Cost ,
Bridge Irsti-os Remaining Transportation Average
, of Bridge | Life in Years . Annual Benefit
Crossing Life

Sierra 12,047 25 25 $153
Virginia 14,587 1 49 $649
Total- Advanced Bridge Replacement Benefits $802
Flood Damage Reduction Benefits $772
Total Benefits — Bridge Replacement Only Alternative $1,574

(October 2011 Prices, $1,000°s, 4% Interest Rate); See Economic Appendices regarding economic uncertainty.

As shown in Table 4-8, the revised Bridge Replacement Only alternative would not
provide net benefits in excess of the costs. In addition, most of the benefits are for advanced
bridge replacement and are incidental to the project purpose of flood risk management. Since a
lower scale of project would provide fewer benefits but still require costly bridge modifications,
no other scales were evaluated. Consequently, there is no Federal interest in the revised Bridge
Replacement Only alternative. Despite iterative efforts, no measure or plan with a Federal
interest has been identified for the Downtown Reno reach.

Table 4-8. Comparison of Alternative Plans in Downtown Reno'

Project Conditions First Annual Annual Net
Costs Benefits Costs Benefit

Bridge Replacement Only $60,334 $1,574 $2,702 -$1,128

(FRM & ABR)

Bridge Replacement and $172,793 | $3,353 $7,911 -$4,558

Floodwalls (FRM & ABR)

2011 Price Levels ($1000), 4% Interest Rate; See Economic Appendices regarding economic uncertainty.

4.6.4 Truckee Meadews Reach

Initial plan formulation efforts in the Truckee Meadows Reach focused on three
preliminary alternatives for dealing with flood damage reduction. During public scoping
meetings, it became clear that the induced flows of the first three preliminary alternatives were
not acceptable to downstream interests. USACE conducted workshops and formulated 8
additional alternatives in an attempt to retain as much floodwaters in the Truckee Meadows as
possible. These additional alternatives focused on increasing storage opportunities at Huffaker
Hills and the UNR Farms locations.

Each of the preliminary alternatives was initially designed to address the 1% ACE event
within the Truckee Meadows Reach to facilitate direct comparison of the alternatives.
Optimization of the level of performance was deferred until after a cost effectiveness analysis
could reduce the array of alternatives to a more manageable number. Since options for
additional detention in the Meadows are limited, the team looked at expanding detention basins
at UNR Farms, Huffaker Hills, and a new detention site at Upper Lockwood. Since downstream
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hydraulic models were not completed at that time, the team used induced flows at Vistaas a
measure of the success of these 8 preliminary alternatives.

The evaluation showed that while induced flows could be reduced they could not be
climinated. In addition, the costs of including expanded detention were substantially higher th:
the three initial alternatives without any apparent increase in economic benefits. These costs
were due to the high real estate costs in the Meadows that would be generated by increased
detention sites and the larger levees required containing the additional flows.

Since additional detention measures did not increase the alternatives’ ability to meet the
planning objectives, the team determined that the five alternatives formulated with expanded
detention facilities would not be carried further in the planning process. The evaluation also
showed that a detention basin at Mustang Ranch was ineffective for mitigating downstream
flows and this feature was dropped from the existing Alternatives 2 and 3.

Alternatives 1, 2, and 3 were retained for further evaluation as the final array of
alternatives for flood risk management in the Truckee Meadows Reach. The following
descriptions of the alternatives are based on designs that would address the 1% ACE flood ever

Downstream Induced Flows

Under each of the three alternatives, additional flows would be transferred from the
Truckee Meadows Reach to the Lower Truckee River Reach under the with-project condition.
An analysis was conducted to determine the potential for increased bank erosion and scour ove
the without project condition to assist in the determination of whether mitigation would be
needed.

Specifically, this effort consisted of the following: 1) identify locations where the proje
would induce noticeable impacts on the velocity and shear on the channel, and 2) develop
hydraulic-based designs which would provide protection. Channel shear stress and channel
velocity were tabulated for both with- and without-project conditions design flow rates for eacl
cross section in the model. In addition, a corresponding shear category and velocity category
were assigned to each value. The categories were numbered from 1 to 10 and range upward wi
increasing hydraulic energy in the channel. Shear and velocity categories were delineated base
on typical permissible shear and permissible velocity ranges for soil or sediment materials,
vegetation, and rock sizes.

In comparing shear and velocity differences between without- and with-project
conditions, if no increase or a decrease occurred under with-project conditions, or if the values
increased but stayed within a single shear or velocity category, an impact number of 0 was
assigned. If the shear or velocity increase caused a step up in one category level, an impact
number of 1 or 2 was assigned, depending on whether one or both of the shear and velocity
categories increased. Similarly, impact numbers of 3 and higher were assigned using the same
logic.
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The project delivery team subsequently identified locations where velocity and shear
exceeded 0; the team assessed the potential for impacts to critical infrastructure, bridge piers, and
proposed restoration sites. Based on that assessment, sites were identified and both structural
and biotechnical bank protection measures were formulated and added to each alternative and
costs for each were estimated.

Chapters 5 and 6 include additional information about induced flooding.
Description of Final Array of Flood Risk Management Alternatives
No Action Alternative

Under the No Action alternative, there would be no Federal action to reduce flood
damages within the Truckee Meadows arca. The population, structures and property within the
floodplain would remain at risk from flooding during events greater than the 5% (also referred to
as the 1:20, 1/20, or 20-year) ACE event.

Alternative 1 - Levees and Floodwalls Plan

This alternative accomplishes flood risk management in the Truckee Meadows Reach
primarily by containing the flows with levees and floodwalls. Alternative 1 would not include
any detention facilities or channel terracing. Because flows are contained, Alternative 1 has the
highest design water surface elevations relative to the other alternatives, and downstream flows
are increased in comparison to existing conditions. The major features of this alternative are
listed in Table 4-9 and shown in Figure 4-1.

At the design flow event (1% ACE), Alternative 1 would induce an additional 2,400 cfs
of flow above existing conditions in the Lower Truckee River Reach downstream of Vista.
These additional flows could potentially increase flooding of residences in Lockwood/Rainbow
Bend and Wadsworth, as well as increase inundation of agricultural lands in various locations in
the Lower Truckee River Reach. Additional flows could also increase scour at the Painted Rock
Bridge. Mitigation features proposed for these hydraulic effects include terracing at Rainbow
Bend, constructing floodwalls at Wadsworth, and replacing the Painted Rock Bridge.

Bank Protection. A combination of bioengineered and rock bank protection is proposed
to stabilize the streambank at locations where erosion could endanger critical infrastructure, such
as the Union Pacific Railroad and 1-80.
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Table 4-9. Summary of Flood Risk Management Structures for Alternative 1

Total Average
Water Reach Description Structure | Structure | Structure | Seepage
Course serip Length Height' Type(s) | Mitigation
(feet) (feet)
North (left) Bank 1,000 ] Floodwall Drainage
Glendale Avenue to Greg Street 2,000 Levee Blanket
7,800 Floodwall
North (left) Bank (2,300 If of Relief Wells
Greg Street to 5,000 feet upstream in-channel 7 and Seepage
of North Truckee Drain floodwall) Berms
8,700 Levee
'E I;ggg gztt‘tzqiirnfam of North 0 In-Channel
: ) P - P
8 Truckee Drain to North Truckee 5,100 o Floodwall Relief Wells
g Drai Levee
o rain
& North (left) Bank ‘ P
North Truckee Drain to Vista 4,300 ’ Levees Relief Wells
South (right) Bank 3,100 7 Floodwall | Drainage
Highway 395 to Greg Street 2,400 Levee Blanket
South (right) Bank 300 s Floodwall Seepage
Greg Street to McCarran Boulevard 9,800 Levee Berm
Levee east of McCarran Blvd 9,100 10 Levee Seepage
Berm
s West (left) Bank 5,700 Floodwall .
‘;3 @ Upstream of Boynton Slough 1,500 8 Levee Cutoff Wall
g o East (right) Bank 9,500 9 Floodwall Cutoff Wall
- . 1,900 Floodwall
—gb North (left) Bank 6.500 6 Levee Cutoff Wall
] =
= . 5,700 Floodwall
7 s
= South (right) Bank 4500 6 Levee Cutoff Wall
‘i Extend culvert on Boynton Slough
K] near Reno-Tahoe International 1,800 Culvert
Airport
g é = | West (right) Bank 9,400 8 Floodwalls | Relief Wells
8g g
# £ 2| past (left)Bank 9,400 7 Floodwalls | Relief Wells
54,500 Floodwall
Along both banks, all reaches 53,900 Levee
1,800 Culvert

Preliminary estimate of average levee and floodwall structure height are based on design water-surface elevation, 1% ACE, plus
estimated 3 feet for risk and uncertainty on main stem of Truckee River and 2 feet for risk and uncertainty on Steamboat Creek,
Boynton Slough, and North Truckee Drain.
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Lockwood/Rainbow Bend Terracing. Terracing of the banks at three locations
downstream of the Lockwood Drive Bridge would lower water surface elevations from
anticipated design flows such that water does not overtop the banks in the Rainbow Bend area.
Excavation of terraces is proposed at two locations on the north bank and at one location on the
south bank, approximately 500 feet downstream from the wastewater treatment facility.
Depending on the underlying material, excavation could require some blasting of rock material
to construct the channel terraces.

Replace Painted Rock Bridge. Painted Rock bridge would be replaced with a two-lane
conerete girder bridge structure aligned immediately upstream of the existing bridge. The new
bridge would be designed to handle anticipated debris loading from river flows and be
constructed at an elevation sufficient to pass with-project design flows.

Construct a Floodwall at Wadsworth. Approximately 1,500 feet of floodwall is proposed
along the east bank of the Truckee River to protect portions of a mobile home park.

Alternative 2 - Detention Plan

Alternative 2 accomplishes flood risk management in the Truckee Meadows area by
capturing peak flows in detention facilities and by containing flows with levees and floodwalls,
The detention basins were sited on stream along Steamboat Creek at Huffaker Hills
(approximately 5 miles upstream of the main stem of the Truckee River), off stream at UNR
Farms and off stream at Mustang Ranch. The detention basins were included in the project to
attenuate the impact of the increased downstream flood flows from the project improvements
along the Truckee River, Steamboat Creck and Boynton Slough. Due to construction of
containment features along the Truckee River, peak flood flows downstream of Vista would be
increased under project conditions. At the design flow event (1% ACE), Alternative 2 would
induce an additional 1,800 cfs of flow above existing conditions in the Truckee River in the
Lower Truckee River reach. Dimensions of the UNR detention basin are included in Table 4-10.
The major features of this alternative are listed in Table 4-11 and shown in Figure 4-2, This
alternative is similar to what was previously authorized.

Table 4-10. Summary of Levee Structures for UNR Farms Detention Facility

Total Average
s e Structure Structure Structure Seepage
Reach Description Length Height Type(s) Mitigation
(feet) (feet)
West Levee 8,569 11.4 Levees Seepage Berm
North Levee 6,667 12.2 Levees Impervious
Berm
East/South Levee 9,596 12.5 Levees Cutoff Wall
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Table 4-11. Summary of Flood Risk Management Structures for Alternative 2

Total Average
‘Water . Structure | Structure Seepage
Reach Description Structure Y Sy
Course Height Type(s) Mitigation
Length
(feet)
North (left) Bank 1,000 75 Floodwall Drainage
Glendale Avenue to Greg Street 2,000 ' Levees Blanket
7.800 Floodwalls
North (left) Bank 2300 if of Levees Relief Well
Greg Street to 5,000 feet upstream of in-channel | 6.5 and Seepage
. North Truckee Drain floodwall) Berm
2 8,700
=2 North (left) Bank 700 In-Channel
2 5,000 feet upstream of North Truckee 5100 8.5 Floodwall Relief Well
':;,» Drain to North Truckee Drain > Levee
North (left) Bank 5 1
[ ovee
) North Truckee Drain to Vista 4,300 6 Levee Relief Well
South (right) Bank 3,100 7 Floodwall Drainage
Highway 395 to Greg Street 2,400 Levee Blanket
. Y ) Drainage
South (right) Bank 4 300 55 Floodwall Blanket and
Greg Street to McCarran Boulevard 9,800 Levees i
Seepage Berm
- UNR Detention Basin - West Levee 9,100 7.5 Levee Seepage Berm
% =] UNR Detention Basin - North Levee 6,700 9.5 Levee Seepage Berm
& ™N enti in -
& | UNR Detention Basin - East (South) 9.600 105 Levee Cutoff wall
Bank
g West (left) Bank 5,700 Floodwalls
3 s S ;
-‘é” fj Upstream of Boynton Slough 1,500 70 Levee Cutoff Wall
& 3
g% “ East (right) Bank 9,500 8 Floodwalls | Cutoff Wall
= - i 1,900 Floodwalls
é %0 North (left) Bank 6.500 5.0 Levee Cutoff Wall
= . 5,700 Floodwalls .
RN South (right) Bank 4500 5.0 Levee Cutoff Wall
g West (right) Bank 6,300 Floodwalls Relief Wells
Yt
jmn]
g East (leftyBank 6,300 Floodwalls Relief Wells
4
g North Truckee Drain Box Concrete
= B P T
Ja Culvert 5,300 107 by 20 Box Culvert NA
k= . Conerete
et N
5 N.orth l:mckec Drain Concrete 130 Lined NA
Z Lined Channel
Channel
Total 48,300 Floodwall
70,200 Levee

! Average structure heights are based on design water-surface elevation, 1% ACE, plus 3 feet risk and uncertainty on
main stem of Truckee River and 2-foot risk and uncertainty on Steamboat Creek, Boynton Slough, and North
Truckee Drain.

4-35
Truckee Meadows Flood Control Project, Nevada 3/18/2014
Final Gereral Reevaluation Report




139

swase ofemond
Bay UOHesIsoY

SiBARG

sapAeT o -
SN 190F HORUSIBH a
pusbey

JoinEi Sieieraes
sresuiig Jo sty Adiny 8

soanjead j9efoid
(30V %)
ueld uiseg uonuajoq
Z sAaneusily

joefoid 1043009 poold
SMOpROR 283INIL




140

At the design flow event (1% ACE), Alternative 2 would induce an additional 1,800 cfs
of flow above existing conditions in the Truckee River in the Lower Truckee River reach. While
Iess than the additional flows induced by Alternative 1, hydraulic mitigation would still be
required at the same locations downstream. The hydraulic mitigation features for Alternative 2
would be the same as discussed for Alternative 1.

Alternative 3 — Floodplain Terrace Plan

Alternative 3 accomplishes flood risk management in the Truckee Meadows area by
containing flood flows with levees and floodwalls, enlarging the flow area of the existing
channel by terracing and by capturing peak flows in a designated overflow area. As a result of
the channel terracing, Alternative 3 has the lowest water surface clevations in most areas relative
to the other alternatives. Due to construction of containment features along the Truckee River,
peak flood flows downstream of Vista would increase under project conditions. At the design
flow event (1% ACE), Alternative 3 would induce an additional 3,100 cfs of flow above existing
conditions in the Lower Truckee River reach. The major features of this alternative are
displayed in Table 4-12 and shown in Figure 4-3. The hydraulic mitigation features for
Alternative 3 would be the same as discussed for Alternative 1. Other features such as flood-
proofing of existing structures and levees along Steamboat Creek and Boynton Slough were
considered at this point in the planning process but were later dropped from consideration
because they were found to not be incrementally justified.
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Table 4-12. Summary of Floed Risk Management Structures for Alternative 3

Total Average
Water Reach Description Structure Structure | Structure Seepage
Course P Length Height' Type (s) Mitigation
(feet) (feet)
North (left) Bank 1,000 Floodwall Drainage
Glendale Avenue to Greg Street 2,000 8 Levee Blanket
7,800
North (left) Bank {2,300 If of in- Floodwall Relief Wells
Greg Street to 5,000 feet upstreamn of | channel 7.5 Levee : and Seepage
North Truckee Drain floodwall) Berms
8,700
North (Ieft) Bank 700 In-Channel
5,000 feet upstream of North Truckee 5100 8 Floodwall Relief Wells
Drain to North Truckee Drain ’ Levee
B North (leff) Bank R .
xé North Truckee Drain to Vista 4,300 5.5 Levee Relief Wells
>3
L . N
v South (right) Bank Drainage
§ Highway 395 to Glendale 2,500 7 Levee Blanket
) South (right) Bank N o . Drainage
Glendale to Greg Street 3.000 6 Floodwall Blanket
South (right) Bank 300 4 Floodwall Drainage
Greg Street to McCarran Boulevard | 9,800 Levee Blanket
Terracing Downstream of Steamboat 4300 .10 Floodplain N/A
Confluence > Terrace
Terracing Upstream of Steamboat Floodplain .
Confluence 10,100 -10 Terrace N/A
Ring Levee east of McCarran Blvd ) Seepage
(UNR facilities) 2,600 3 Levee Berm
g
’é = Steamboat Creck - East (right) Bank | 2,800 6 Floodwall Cutoff Wall
&3S
North Truckee Drain - West (right) ” § .
= Bank (entrance to box culverts) 6,300 4 Floodwall Relief Wells
st North Truckee Drain - East X y .
E (efi)Bank 6,300 4 Floodwall Relief Wells
= North Truckee Drain Box - s N Concrete
§' Culvert 3,300 107by 20 Box Culvert NA
= . o Ty . Concrete
E N 91111 Truckee Drain Concrete 130 Lined NA
z Lined Channel Channel
Total 28,200 Floodwall
€ 25,200 Levee

! Average structure heights are based on design water-surface elevation, 1% ACE, plus 3 feet risk and uncertainty on
main stem of Truckee River and 2-foot risk and uncertainty on Steamboat Creek, Boynton Slough, and North
Truckee Drain.

4-38

Truckee Meadows Flood Control Project, Nevada 3/18/2014
Final General Reevaluation Report




saogis] tedpooiy 2
Joestaubieay GiN
Bujobsdpoerd
SHEAE]

wswesey sbemor @

LIy VoRBESEY

i oluslRoES
sugemBul 1o 5di00 Auiy g1y

saimesd josfoid
(30V %)
ueld asena) uedpooj
- oAjeUIalY

aloid joa3u00 pooldy
SMOPESYN 98501,

mm
|

ug[d 9eas] ure[dpool] - £ SARBUIY

*€-p 2InBLL

ot

iy,




143

4.7 Restoration of Fish Passage on the Truckee River

Restoration of fish passage on the Truckee River was evaluated in detail pursuant to the
1990 Tribes Water Rights Settlement Act, § 207. Measures and alternatives were developed by
the USACE Engineer Research and Development Center (ERDC) to address fish passage
problems at each barrier. The array of measures consisted of installing a bypass channel,
installing a fish ladder, retrofitting existing fish ladders, diversion structure removal, replacing a
diversion structure with a pump diversion, installation of a smaller secondary structure, installing
a fish screen, and diversion structure modification,

Table 4-13 presents the measures considered for seventeen priority structures on the
Truckee River. Many more exist in the system, but passage issues are being addressed at
diversions that were deemed critical. Due to the prolific reproduction of cui-ui and some
implementation issues, upstream passage received priority over downstream passage issues.

During the study, the United States Bureau of Reclamation (BOR) received funds for the
removal of Numana Dam. That diversion was subsequently dropped from this analysis, reducing
the number of priority structures to 16.

Table 4-13. Measures Considered at Diversions’ on the Truckee River

Measures Considered

Retrofit
Bypass Fish Fish Diversion Pump Secondary Fish Modify
Channel | Ladder | Ladder Removal Diversion Structure Screens | Structure

Diversion

Marble Bluff v

S-S v

v
Fellnagle 4 v
Herman v

ANASASAN
\

Tracy PP

Cochran

Tdlewild
Ponds

AN RNANANANAN

Chalk Bluff

Orr v v

South Side v

Lake

Last Chance

Washoe/High

Verdi

Steamboat v

AN
AN AN AN ENAS AR AN
«

ARYRYAN
AN

Fleisch v

1. Numana Dam diversion removal was originally identified but removed from analysis.
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A diversion by diversion evaluation of measures and the likelihood of their success was
undertaken, and a recommended action and secondary option were identified at each diversion.
Also, further evaluation of the defunct South Side diversion indicated that its current condition
did not represent a barrier to fish passage, and so it was not considered further in the study.
Similarly, the Truckee Meadows Water Authority had recently modified the Chalk Bluff
diversion and intake by installing a fish screen. Therefore, other than evaluating the performance
of the fish screen’s functionality, no further action was recommended by ERDC at Chalk Bluff.
Tables 4-14 and 4-15 summarize the final array of upstream and downstream alternatives
considered, respectively. Figure 4-4 shows the locations of each of the diversions evaluated.

There are two main components to successful fish passage around obstructions in the
river. This includes improving or replacing existing facilities, or creating new facilities, to enable
the efficient passage through or around the delta at the mouth of the Truckee River (herein
referred to as downstream) and to upstream reaches above Derby Dam, to obtain access to
upstream spawning habitat (herein referred to as upstream). Because upstream and downstream
plans were developed independently of one another, a method was developed to assess
combinations of these upstream and downstream plans into “system-wide” or “master” plans
with all potential combinations of up- and downstream plans considered. This generated a total
of 54 different master fish passage improvement alternatives to be assessed for environmental
benefits and cost effectiveness.

The cost effectiveness and incremental cost analysis of the fish passage alternatives is
displayed in Chapter 5.

Table 4-14. Summary of Upstream Alternatives Considered'

Structure-Alternative

Structure Alternative Measures

Marble Bluff-1

Bypass channel

Marble Bluff-2 Retrofit of existing fish ladder

Marble Bluff-3 New bypass channel + retrofit of existing fish ladder
S-S-1 Pump diversion

S-S-2 Modify existing diversion

Fellnagle-1 Partial dam removal + secondary structure
Herman-1 Construct new diversion upstream
Washoe/Highlands-1 Bypass channel

Verdi-1 Bypass channel

Steamboat-1

Constructed riffle-run (secondary structure)

Fleisch-2

Bypass channel

1. South Side diversion and Chalk Bluff diversions were considered but removed from analysis
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Table 4-15. Summary of Downstream Alternatives Considered’

Structure-Alternative | Structure Alternative Description

S-S-1 Fish screen on new diversion pump

3-S-2 Fish screen on modified diversion

Fellnagle-1 Fish screen

Herman-1 Fish screen

Tracy PP-1 Utilize diversion pump at off-stream pond for alternate cooling

water source during critical river migration periods and install
fish screen on existing river diversion pump

Cochran-1 Fish Screen
Idlewild Ponds-1 Fish Screen
Orr-1 Fish Screen
Lake-1 Fish Screen
Last Chance-1 Fish Screen
Washoe/Highlands-1 Fish Screen
Verdi-1 Fish Screen
Steamboat-1 Fish Screen
Fleisch-2 Fish Screen

1. South Side diversion was removed from analysis

4.8 Recreation Plan Formulation

An efficient means of formulating recreation plans was to wait until the array of
alternatives was narrowed to a manageable level. For the following discussion, recreation
features were formulated to be consistent with Alternative 3 in the Truckee Meadows. This
section describes the formulation of preliminary recreation alternatives. Subsequent iterations
were required to identify a plan that could be recommended. Descriptions of those iterations and
subsequent evaluation and comparison can be found in Chapters 5 and 6.

4.8.1 Truckee Meadows Reach

USACE recreation specialists formulated and evaluated recreation plans. Meetings were
held between local interests prior to the recreation planners and recreation economists planning
activities. From these meetings, conceptual plans were developed by the project proponent’s
contractor, Stantec Consulting Inc. Stantec and the project proponents held charettes to capture
local recreation demand and to provide concurrence with designs at the local level. This effort
was not sufficient to meet the USACE criteria for identifying recreation demand due to lack of
detail. However, it was determined the conceptual plans developed by Stantec could be used as a
basis for plan formulation.
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4.8.2 Recreation Demand and Benefit Methodology

To assess the community’s recreational demand and willingness to pay, USACE hired
Responsive Management of Harrisonburg, VA in 2008 to conduct a comprehensive recreation
needs survey covering all planning regions throughout the eight-county area. The contractor
used accepted statistical methods to determine the number of households needed in the sample
and formulate an accurate, randomized survey.

A telephone survey of 1,218 residents over the eight-county area was completed. The
results were weighted by city/county and gender so that the proportions of the male and female
sample among the city and counties matched the distribution of the male and female population
in the region as a whole. In other words, the results were weighted so that 5.4% of the sample
was made up of males from Carson City, which matches its population proportion for the region
as a whole, 5.4% of which are males from Carson City. Results of the survey were reported with
a 95% level of confidence.

Survey responses showed that county residents, regardless of income or ethnic
background, chose walking as the single most popular recreational activity;. of the top 18
recreation activities identified in the survey, based upon actual and desired participation, 50%
involved walking, running or biking on roads, sidewalks and trails. Of the top 7 activities, three
were walking on either roads/sidewalks, paved trails, and unpaved trails. The second most
desired recreation activity was picnicking. The number § desired recreation activity was fishing.
Respondents cited the Truckee Meadows area as particularly attractive for boating (kayaking)
and wildlife viewing. This category also had the number 6 highest willingness to pay response
from respondents. Sports court activities, field sports, and picnic/playground activities make up
another 23% of expressed demand. The remaining 1% is for a BMX park. Since some of this
demand is already being met, the alternatives analysis focused on the unfilled demand.

Existing recreation facilities were inventoried and assessed for usage using existing
information provided by local recreation agencies. In addition, the 2008 survey asked if they did
not participate in an activity because there were no places nearby to go or they did not know of
any nearby places to go. For walking, running or biking on unpaved trails, 43% said there was no
place to go and 36 % did not know of a nearly place. For paved trails the percentages were 50%
and 29%. For the running/jogging and walking categories, no place to go nearby was the number
one reason given by respondents for not participating in the activities.

As far as the specific features of the proposed trails that would make them especially
attractive to recreation users, the survey asked all users of paved and unpaved trails what could
be done to make them more inviting and interesting. Top responses include providing better
signs/maps, extending/connecting the trails, better maintaining/improving the trails, providing
educational signs/materials regarding vegetation and animals in the area, and adding
plantings/vegetation to enhance them aesthetically.

For fishing, 21% of respondents cited the unavailability of facilities nearby as the reason
they did not participate. For picnicking, 15% of respondents did not participate due to lack of
nearby facilities.
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The above statistics indicate that, especially for trails, there is a strong desire to
participate in these activities, and many potential users are not engaging in these activities due to
lack of available recreation resources.

Recreation benefits can be calculated in a number of ways. The unit day value (UDV)
method, the travel cost method (TCM), and the contingent valuation methods (CVM) are all
acceptable methods of calculating recreation benefits. In all cases, the number of visitors must be
assumed or determined for each center of recreation such that it does NOT take benefits from
another similar set of recreation opportunities. Double counting the same set of visitors would
result in the over counting of demand and benefits.

The Unit Day Value (UDV) method was used to determine the benefits of recreation
activities. Values for marginal increments were not quantified. The survey results identified the
current recreation demand and the amount of unfilled demand for general recreation activities.
The amount of expected participants was estimated based on survey results. A unit day value
was developed for each recreation facility using the point system and dollar values from
Economic Guidance Memorandum 13-03, Unit Day Values for Recreation for Fiscal Year 2013.

Facility use capacities were taken from the Texas Outdoor Recreation Planner, 1995 since
no standard exists for Nevada. To account for seasonal use variations, final demand values were
reduced by 20-25%. For cach alternative, usage capacity for each facility was fixed and
apportioned among all the possible types of activities within that facility. Usage figures were
based on the number of stated visits per activity as a percent of the total possible visits for all
activities.

4.8.3 Preliminary Recreation Alternatives

Two preliminary alternatives were formulated addressing those recreation activities with
high demand. A USACE recreation alternative was formulated, using only those facilities
cligible for federal cost-sharing, to be combined with the NED Plan for flood risk management.
The second alternative, a locally-developed recreation plan, was provided by the project sponsor.

The USACE recreation plan included open fields, paved and unpaved nature trails, and
picnic facilities, as well as river access points for fishing and non-motorized boating,

The locally-developed recreation plan included the same types of features as the USACE
recreation plan. However, it decreased the amount of land available for environmental
restoration use and increased open fields and water features, Table 4-16 provides a comparison
of the two plans.
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Table 4-16. Comparison of Preliminary Recreation Plans

Quantity
Activity L(’ca“y_ Units
USACE Plan Developed
Plan
Open fields (multi use reserved on large fields) 3 10 Acres
Open fields (multi use reserved on small fields) 3 10 Acres
Open fields (multi use reserved) 10 10 Acres
Unpaved Nature Trails (new) 10,032 10,032 LF
Playground 2 2 Site
Paved Trail (new) 9,389 9,389 LF
Picnic Site 32 30 Table
Small Picnic Shelter 4 4 Table
Medium Group Shelter 3 4 Table
Large Group Shelter 1 1 Site
Fishing Ramps and Pedestrian Bridges 6 6 Site
Non Motorized Water Craft Ramps 4 4 Site
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CHAPTER 5
EVALUATION AND COMPARISON OF ALTERNATIVE PLANS

5.1 Evaluation Methodology

The alternatives formulated for the Truckee Meadows Flood Control Project were
evaluated utilizing a plan evaluation framework with the following structure:

e NED analysis for flood risk management
o Cost Effectiveness and Incremental Cost Analysis for fish passage

The combined results of these analyses will result in a recommended plan with Federal
interest. The evaluation of alternatives to the authorized project was conducted in accordance
with Federal water resources planning procedures, regulations and laws, including the
requirements of NEPA. Alternative modifications to the authorized project were considered to
better meet the current project objectives for flood risk management, ecosystem restoration, and
recreation while avoiding and mitigating adverse effects to the maximum extent practicable.
These alternatives were developed and evaluated specifically to meet the planning objectives
identified in Section 4.2.

5.2 Downtown Reno Reach

No alternative with Federal interest was identified for the Downtown Reno reach.
5.3 Truckee Meadows Reach

5.3.1 Preliminary Economic Analysis for the Truckee Meadows Reach

The three alternatives in the final array were evaluated at three levels of performance to
economically optimize flood risk management. Preliminary benefits and costs for each level of
performance were developed to identify the plan with the maximum net benefits. The cost
estimates were preliminary in nature using conceptual designs, historic bid information, and
professional judgment. These estimates were only used for screening. Ranking of the
alternatives based on preliminary net benefits is shown in Table 5-