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LETTER OF TRANSMITTAL

DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY
CIVIL WORKS
108 ARMY PENTAGON
WASHINGTON DC 20310-0108

REPLY TO

ATTENTION OF 5 OCI lggz

Honorable Newt Gingrich
Speaker of the House

of Representatives
Washington, D.C. 20515

Dear Mr. Speaker:

Section 101(b) (5) of the Water Resources Development
Act (WRDA) of 1996 authorized a flood damage reduction
and agricultural water supply project at the Terminus
Dam, Kaweah River Basin, California. The Secretary of
the Army supports the authorization and plans to
implement the project through the normal budgetary
process.

The authorized project is described in the report of
the Chief of Engineers dated December 23, 1996, which
includes other pertinent reports and comments. The
report is in partial response to a resolution adopted by
the House Committee on Public Works on May 8, 1964.

The views of the State of California; the
Departments of the Interior, Transportation, and Energy;
the Federal Emergency Management Agency; and the
Environmental Protection Agency are set forth in the
enclosed report.

The authorized project consists of modifying the
Terminus Dam by constructing a 21-foot-high concrete ogee
weir across the spillway sill and widening the spillway
from 307 feet to 455 feet. This would raise the gross
pool by about 21 feet, adding about 42,600 acre-feet of
storage to Lake Kaweah. The gross pool would be operated
jointly for flood control and agricultural water supply
purposes. Over the project life, flood control storage
space is expected to diminish as sediment accumulates in
the reservoir. The project includes the relocation of
the State Highway 198 bridge and its approaches. In
addition, the project includes the purchase of about 827
acres of mitigation lands (about 461 acres for the loss
or terrestrial habitats and about 366 acres for the loss
of wetland habitats). The authorized project is the
national economic development plan.

(vii)
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Based on October 1995 price levels, the total first
cost of the authorized project is about $35,645,000, with
a Federal cost of about $21,465,000, and a non-Federal
cost of about $14,180,000. The cost sharing for the
project is in accordance with the flood damage reduction
and agricultural water supply cost sharing specified in
WRDA 1986. In addition, in accordance with WRDA 1996
non-Federal interest would be required to implement a
flood plain management plan for the project area.

The Office of Management and Budget advises that
there is no objection to the submission of this report to
the Congress. A copy of its letter is enclosed in the
report.

Sincerely,

7/ . .
}é“/{i\ f:bdi {ﬁéiz
Lohn H. zﬁrschkya//

Acting Asgistant Sefretary of the Army
¥ {Civil Works)

Enclosure



ix

COMMENTS OF THE OFFICE OF MANAGEMENT AND
BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

AL 30 .0

The Honorable John H. Zirschky

Acting Assistant Secretary of the Army
for Civil Works

Pentagon - Room 2E570

Washingion, DC 20310-0108

Dear Dr. Zirschky:

As required by Executive Order 12322, the Office of Management and Budget has
completed its review of former Assistant Secretary Lancaster’s recommendation for the Kaweah
River Basin Feasibility Report, Modifying the Spillway at Terminus Dam.

The recommendation for this project in his letter of March 4, 1997, is consistent with the
policies and program of the President. The Office of Management and Budget does not object to
submission of this report to Congress.

Sincerely,

Kathleen Peroff
Deputy Associate Director
Energy and Science Division
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COMMENTS OF THE STATE OF CALIFORNIA

e 255
State of California %ﬁ

GOVERNOR'S OFFICE OF PLANNING AND RESEARCH k b
1400 TENTH STREET woar?

PETE WILSON SACRAMENTO 95814 LEE GRISSOM
DIRECTOR

GOVERNOR

November 22, 1996

DAVID B. SANFORD JR.

U.S. ARMY CORPS OF ENGINEERS
CECW-AR

7701 TELEGRAPH ROAD
ALEXANDRIA, CA 22315-3861

Subject: KAWEAH RIVER BASIN INVESTIGATION FEASIBILITY STUDY SCH #:
96104001

Dear DAVID B. SANFORD JR.:

The State Clearinghouse submitted the above named environmental
document to selected state agencies for review. The review period
is closed and none of the state agencies have comments. This
letter acknowledges that you have complied with the State
Clearinghouse review requirements for draft environmental
documents, pursuant to the California Environmental Quality Act.

Please call at (916} 445-0613 if you have any questions regarding
the environmental review process. When contacting the
Clearinghouse in this matter, please use the eight-digit State
Clearinghouse number so that we may respond promptly.

Sincerely,
/‘_,1, P A iqﬁff
/KM.A-&;& . ;c'f//-.,; 24 Q,b/-/r-,

ANTERO A. RIVASPLATA
Chief, State Clearinghouse
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United States Department of the Interior

OFFICE OF THE SECRETARY
Washington, D.C. 20240

ER 96/64S BEC }7 1996

Mr. David B. Sanford, Jr.

Chief, Policy Division

Policy Review Branch

ATTN: CECW-AR (SA)

7701 Telegraph Road

Alexandria, Virginia 22315-2861

Dear Mr. Sanford:

The Department of the Interior (Department) has reviewed the Chief
of Engineers Proposed Report (Chief's Report}, Final Environmental
Impact Statement/Environmental Impact Report (FEIS/EIR) and Final
Feasibility Report for the Kaweah River Investigation Feasibility
Study (Final Study), Tulare and Kings Counties, California. The
Department does not have any comments to either the Chief’'s Report,
FEIS/EIR, or Final Study, and does not object to the proposed
project.

Thank you for the opportunity to comment,
Sincerely, —
S S
,é?iiézz;;ytt Z;g¢£:\
Willie R. Taylg;/

Director, Office of Environmental
Policy and Cowpliance

ce: District Engineer
ATTN: Jane Rinck
U.S. Army Corps of Engineers
Sacramento District Office
1325 J Street
Sacramento, California 95814-2922
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COMMENTS OF THE FEDERAL EMERGENCY
MANAGEMENT AGENCY

Federal Emergency Management Agency
Region [X
Building 105

Presidio of San Francisco
San Francisco, California 94129

DEC 26 1996

Mr. Douglas W. Lamont, Chief
Policy Review Branch (CECW-AR)
U.S. Ammy Corps of Engineers
Kingman Building, Rm. 2D18
7701 Telegraph Road

Alexandria, VA 22315-3861

RE:  Kaweah River Basin Investigation, California
Draft Environmental Impact Statement

Dear Mr. Lamont:

This letter is in response to the October 25, 1996 transmittal from Mr. Raleigh H. Leef, Acting
Chief, Policy Division, Directorate of Civil Works, regarding the subject project.

Our comments address the treatment of Executive Order 11988, Floodplain Management. We
have reviewed the draft environmental impact statement and have concluded that Executive Order
11988 has been adequately addressed.

Our agency continues to be concemned about the effects of such flood control projects and the
potential for increasing or altering the 100-year floodplain. Should there be the potential for the
latter, the Federal Emergency Management Agency (FEMA) should be alerted, because this will
have consequences on public and private lands as well as the FEMA flood insurance program.

Thank you for the opportunity to comment on the draft environmental impact statement. If you
have any questions, please contact me directly at (415) 923-7100, or your staff may contact Mr.
Sandro Amaglio, Regional Environmental Officer, at (415) 923-7284.

Sincexely,

Shu'ley Mattingly
Regional Director
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COMMENTS OF THE FEDERAL ENERGY REGULATORY
COMMISSION

FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, D.C. 20426

0CT 04 199

Mr. Henri Langlois
Policy Review Manager
Policy Division

ATTN: CECW - AR {SA)
7701 Telegraph Road
Alexandria, VA 22315-386l1

Dear Mr. Langlois:

Thank you for providing the Commission with a copy of your
final feasibility report and related FEIS.

Based on staff review, the following document qualifies
as a comprehensive plan under section 10(a) (2) (A) of the
Federal Power Act (FPA}.

Sacramento District Corps of Engineers. 1996. Kaweah River
Basin investigation: final feasibility report and final
environmental impact statement. Department of the Army,
Sacramento, California. September 1996. Three volumes.

Any future river-related plans prepared by the Sacramento
District Corps of Engineers should be filed with the Commission
in order to be considered in the Commission's FPA section
10(a) {2) {A) analysis of hydropower projects in California.

Sincerely,

~} /;},?/M____’;"’/

«"J. Mark Robinson
Director, Division of
Licensing and Compliance
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COMMENTS OF THE DEPARTMENT OF TRANSPORTATION

U.S. Department 2100 Second Street, S.W.

of Transportation Commandant Washington, DC 20593-0001
United States Coast Guard Staff Symbol: G-MOR

United States Phone: (202) 267-0518

Coast Guard FAX: (202) 2674085

16450
November 25, 1996

Policy Division, Policy Review Branch
Department of the Army

U.S. Army Corps of Engineers
Washington, DC 20314-1000

Dear Sir:

Recently you sent copies of the proposed report for the Chief of
Engineers and report of the district engineer on the listed
projects. In addition, you sent a letter dated October 25, 1996
requesting an expedited review of these documents. We have
reviewed the proposed reports and have nc comments to offer.

Chesapeake and Delaware Canal, Baltimore Harbor Connecting
Channels (Deepening), Delaware and Maryland, sent September 12,
1996, 90 Days ending December 11, 1996.

Saint Paul, Alaska, sent September 17, 1996, 90 days ending
December 16, 1996.

New Jersey Shore Protection Study, Brigantine Inlet to Great Egg
Harbor Inlet, Absecon Island Interim, sent September 19, 1996, 90
days ending December 18, 1996.

Kaweah River Basin, California, sent September 25, 1996, 90 days
ending December 24, 1996.

Thank you for providing the Coast Guard the opportunity to review
the proposed reports. We look forward to receiving the final
reports when issued.

Sincerely,

P
1o o=t /\ T

_h-7_R. E. BENNIS

/a Captain, U.S. Coast Guard
Chief, Office of Response
By direction
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COMMENTS OF THE ENVIRONMENTAL PROTECTION

AGENCY
$ T,
7 A% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g M 3 REGION IX
i 78 Hawthorne Street
i mﬁ"(f 8an Francisco, CA 94108

November 7, 1996

David B. Sanford, Jr.

Policy Review Branch

Policy Division

US Ammy Corps of Enginesers

ATTN: Mr. Henri Langlois
CECW-AR (SA)

7701 Telegraph Road

Alexandria, Virginia 22315-3861

Dear Mr. Sanford:

The Environmental Protection Agency (EPA) has reviewed the Final
Environmental Impact Statement (FEIS) for the project entitied Kaweah River Basin
Investigation, Tulare County, CA. Our review is pursuant to the National
Environmental Policy Act (NEPA), Council on Environmental Quality (CEQ) regulations
(40 CFR Parts 1500-1508), and Section 309 of the Clean Air Act.

The US Army Corps of Engineers (Corps) and the non-Federal sponsors
propose to increase flood protection downstream of Terminus Dam and increase the
storage space in Lake Kaweah for irrigation water supply by making modifications to
the dam and the operation of the reservoir. The proposed action would raise the
spillway 21 feet. The gross pool would be raised from 694 feet, mean sea level
(m.s.l), to 715 feet, m.s.l,, inundating an additional 243 acres in the reservoir area.
Alternatives evaluated in detail include no action (Altemative 1), the National
Economic Development (NED) Plan (Altemnative 2), and the Locally Preferred Plan
(LPP)(Alternative 3). The structural features of the LPP alternative would be the same
as the NED Plan. However, the water control diagram and basin wetness parameter
for Lake Kaweah would be modified to allow storage of conditional carrycver water of
up to 12,000 acre-feet (versus 7,000 acre-feet under the NED plan) during the
rainflood season (fall/winter). The selected plan is the NED plan.

EPA is gravely concemned with the Corps' decision to pursue the NED plan
despite the strong, broad support for the Locally Preferred Plan (LPP) by the non-
Federal sponsor, local community, local Congressmen, and the recreational,
environmental and resource management communities. We strongly urge the Corps
to reconsider their decision. We believe the LPP altemative would best address the
adverse impacts to recreation and fisheries while meeting the flood protection and
water supply project purposes. We note that the structural features of the LPP are the
same as the NED plan and that the benefit/cost ratio for the LPP alternative is 1.18,
only a 0.03 difference to the NED b/c ratio of 1.21.
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Dam siltation is a growing, broad-scale, national problem. A precedent should
not be made dictating that dam raising is the appropriate or recommended solution.
We urge the Corps to address the long-term sedimentation issue, the underlying
cause of the lost storage space, instead of focusing only on a short-term fix to the
problem. We note that the current proposed action would provide only a small
incremental improvement to the existing flood protection and water supply problems.
In addition, the proposed action does not help address the critical regional issues of
groundwater overdraft, water supply, and cumulative impacts from multiple water
supply and flood protection projects. We recommend the Corps consider maximum
utilization of existing facilities, such as the percolation ponds; sluicing or dredging
sediment in Lake Kaweah; water conservation and/or demand-side management
measures; new storage areas in the Tulare Lakebed; and a basin-wide water
management plan, or a combination of these features as potential long-term solutions
to regional flood protection and water supply needs.

We appreciate the opportunity to review this FEIS. Please send two copies of
the Record of Decision and Chief's Report to this office at the same time it is officially
released to the public. If you have questions, please call me at (415) 744-1584, or
invite your staff to call Ms. Laura Fuijii at (415) 744-1579.

Sincerely,

Davi: J. Farrel, Chief
Federal Activities Office

Filename: kaweah.fei
MI001306

cc: USFWS, Mike Fris, Sacramento
CDFG, Sacramento
DWR, Sacramento
Kaweah Lake Preservation Group
Environmental Defense Fund
American Whitewater Affiliation
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LETTER TO THE ENVIRONMENTAL PROTECTION
AGENCY

DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 201141000

REPLY TO
ATTENTION OF:

Planning Division
East-West Planning Program Management Branch

2 3 DEC 1%

Mr. David J. Farrel

Chief, Federal Activities Office
U.S. Environmental Protection Agency
76 Hawthorne street

San Francisco, California 94105

Dear Mr. Farrel:

Thank you for ycur letter of November 7, 1996, providing
comments on the Kawezh River Basin Investication, California,
feasibility study. In that letter, you exgressed concern that the
U.S. Army Corps of Engineers is pursuing the Naticnal Economic
Development (NED) plan rather than the Locally P rred Plan
(LPP). You cited strong support for the LPP and ycur ktelief tha:
the LFP would best address the adverses impacts tc rscrsation and
fisheries while meeting the flood protscticn and watsr supply
project purposes.

As you may be aware, the Kawezh River project was
conditionally authorized by Section 101(b) (5) of ths Water °
Resources Development Act of 1996 (WRDA 1996), Public Law
104-303. The authorization was sukject to completicn of a report
of the Corps by December 31, 1996. Ccncerans related to the LPP
arose during the Washington level review of the rsport. These
concerns, which include potential cost sharing issues related to
both recreation and water supply, cannot be resolved within the
time frame allowed in WRDA 1996. Because the NED plan and the LPP
are physically identical with regard to construction neesded for
implementation, proceseding with the design and construction, if
funded, or the NED plan will not preclude the LPP.

We appreciate your views and comments cn the Kaweah River
report and will make your views a part of the record for this
project. If you have further guestions on this regcrt, please
contact Mr. David Fountain of my Civil Works planning staff, at
202-761-1979.

Sincerely,

JOEN. EALLARD
Lieutenant General, U.S. Army
Chief of Engineers



KAWEAH RIVER BASIN, CALIFORNIA

REPORT OF THE CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY

DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 203141000

REPLY TO
ATTENTION OF:

€ 3 DEC 19%
CECW-PE (10-1-7a)

SUBJECT: Kaweah River Basin Investigation, Feasibility Study,
California

THE SECRETARY OF THE ARMY

1. I submit for transmission to Congress my report on the study
of flood control and agricultural water supply improvements for
the Kaweah River Basin, California. It is accompanied by the
report of the district and division engineers. These reports are
in partial response to a resolution passed by the Committee on
Public Works of the U.S. House of Representatives on 8 May 1964.
This resolution requested review of the previous report on the
Sacramento-San Joaquin Basin Streams, California, with a view
towards determining whether any modification of the
recommendations would be advisable, with particular reference to
further coordinated development of the water resources of the San
Joaquin River Basin, California.

2. Section 101(b) (5) of the Water Resources Development Act of
1996 (WRDA 1996), Public Law 104-303, authorized construction of
the Terminus Dam, Kaweah River, California, project for flood
control and water supply subject to completion of a final report
of the Chief of Engineers on or before December 31, 1996 and
subject to the conditions recommended in that final report. This
report constitutes the final report of the Corps of Engineers in
response to this legislation. The authorizing language for the
Terminus Dam/Kaweah River project reflects an earlier project
cost estimate of $34,500,000. The cost estimate for the
authorized project has been refined to reflect current
information on the project authorized by Sectiocn 101(b) {5) of
WRDA 1996.

3. The plan developed by the district engineer consists of
raising the existing Terminus Dam spillway by 21 feet. Spillway
modifications include placing a 21-foot high concrete ogee weir
across the spillway sill and widening the spillway from 307 to
455 feet. The project would provide both flood damage reduction
and agricultural water supply benefits. 1In addition, plans are

(1)



included for purchase of about 827 acres of mitigation lands
(terrestrial 461 acres and wetlands 366 acres).

4. As reported by the district engineer, based on October 1995
price levels, the total first cost of the plan is estimated at
$35,644,000, of which about $21,465,000 would be Federal and
about $14,179,000 would be non-Federal. The non-Federal cash
contribution is estimated at $2,290,000, with the balance
consisting of $11,889,000, for the estimated creditable cost for
lands, easements, rights-of-way, relocations, and suitable borrow
and dredged or excavated material disposal areas (LERRD).

Average annual benefits are estimated at $3,748,000, and average
annual costs are estimated at $3,092,000. The resulting benefit-
to-cost ratio is 1.2, based on a discount rate of 7.625 percent
and a 100-year period of economic analysis. The plan developed
by the district engineer is the National Economic Development
(NED) plan.

5. Washington level review indicates that the proposed plan is
technically sound, economically justified, and environmentally
and socially acceptable. The proposed project complies with
applicable U.S. Army Corps of Engineers planning procedures and
regulations. Also, the views of interested parties, including
Federal, State, and local agencies have been considered.

6. I generally concur in the findings, conclusions, and
recommendations of the reporting officers. Accordingly, I
recommend implementation of the authorized project in accoxdance
with the reporting officers’ plan with such modifications as in
the discretion of the Chief of Engineers may be advisable.
Additional analysis is needed to determine a final allocation of
flood control and water supply storage costs and how the project
should be operated. 1In addition, the non-Federal sponsor has
requested that the project be operated in a manner that would
increase agricultural water supply dependability. Their concerns
will be further addressed during the preconstruction engineering
and design phase of the project and may result in modifications
under the Chief’s discretionary authority.

7. Federal implementation of the authorized project would be
subject to the non-Federal sponsor agreeing with applicable



Federal laws and policies. The non-Federal sponsor would be
responsible for the following items of local cooperation:

a. Provide a minimum of 25 percent, but not to exceed
50 percent, of total project costs assigned to structural
flood control, including the provision, during construction,
of a cash contribution equal to 5 percent of total project
costs assigned to flood control.

b. Provide 35 percent of the total project costs
assigned to agricultural water supply.

¢. Provide all lands, easements, and rights-of-way,
and suitable borrow and dredged or excavated material
disposal areas, and perform or ensure the performance of all
relocations determined by the Federal Government to be
necessary for the construction, operation, or maintenance of
the project.

d. Provide all improvements required on lands,
easements, and rights-of-way to enable the proper disposal
of dredged or excavated material associated with the
construction, operation, and maintenance of the project.
Such improvements may include, but are not necessarily
limited to, retaining dikes, waste weirs, bulkheads,
embankments, monitoring features, stilling basins, and
dewatering pumps and pipes.

€. Provide, during comstruction, any additional
amounts as are necessary to make its total contribution
equal to 25 percent of total project costs assigned to
structural £lood control and 35 percent of total project
costs assigned to agricultural water supply.

f. TFor so long as the project remains authorized, pay
100 percent of the costs to operate, maintain, repair,
replace, and rehabilitate the completed project, or
functional portion of the project, authorized by WRDA 96.

g. Give the Federal Government a right to enter, at
reasonable times and in a reasonable manner, upon property
that the non-Federal sponsor, now or hereafter, owns or



controls for access to the project for the purpose of
inspection, and, if necessary after failure to perform by
the non-Federal sponsor, for the purpose of completing,
operating, maintaining, repairing, replacing, or
rehabilitating the project. No completion, operation,
maintenance, repair, replacement, or rehabilitation by the
Federal Government shall operate tc relieve the non-Federal
sponsor of responsibility to meet the non-Federal sponsor's
obligations, or to preclude the Federal Government from
pursuing any other remedy at law or equity to ensure
faithful performance.

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

I. Keep, and maintain books, records, documents, and
other evidence pertaining to costs and expenses incurred
pursuant to the project in accordance with the standards for
financial management systems set forth in the Uniform
Administrative Requirements for Grants and Cooperative
Agreements to State and Local Governments at 32 Code of
Federal Regulations (CFR) Section 33,20.

j. Perform, or cause to be performed, any
investigations for hazardous substances as are determined
necessary to identify the existence and extent of any
hazardous substances regulated under the Comprehensive
Environmental Response, Compensation, and Liability Act
(CERCLA), 42 USC 9601-9675, that may exist in, on, or under
lands, easements, or rights-of-way that the Federal
Government determines to be required for the construction,
operation, and maintenance of the project. However, for
lands that the Federal Government determines to be subject
to the navigation servitude, only the Federal Government
shall perform such investigations unless the Federal
Government provides the non-Federal sponsor with prior
specific written direction, in which case the non-Federal



sponsor shall perform such investigations in accordance with
such written direction.

k. Assume complete financial responsibility, as
between the Federal Government and the non-Federal sponsor,
for all necessary cleanup and response costs of any CERCLA
regulated materials located in, on, or under lands,
easements, or rights-of-way that the Federal Government
determines to be required for the construction, operation,
or maintenance of the project.

1. As between the Federal Government and the non-
Federal sponsor, the non-Federal sponsor shall be considered
the operator of the project for the purpose of CERCLA
liability. To the maximum extent practicable, operate,
maintain, repair, replace, and rehabilitate the project in a
manner that will not cause liability to arise under CERCLA.

m. Comply with the applicable provisions of the
Uniform Relocation Assistance and Real Property Acguisition
Policies Act of 1970, Public Law 91-646, as amended by Title
IV of the Surface Transportation and Uniform Relocation
Assistance Act of 1987 (Public Law 100-17), and the Uniform
Requlations contained in 49 CFR Part 24, in acquiring lands,
easements, and rights-of-way, required for the construction,
operation, and maintenance of the project, including those
necessary for relocations, borrow materials, and dredged or
excavated material disposal, and inform all affected persons
of applicable benefits, policies, and procedures in
connection with said Act.

n. Comply with all applicable Federal and State laws
and regulationg, including, but not limited to, Section 601
of the Civil Rights Act of 1964, Public Law 88-352 (42
U.S.C. 2000d), and Department of Defense Directive 5500.11
issued pursuant thereto, as well as Army Regulation 600-7,
entitled "Nondiscrimination on the Basis of Handicap in
Programs and Activities Assisted or Conducted by the
Department of the Army".

o. Provide 25 percent of that portion of total historic
preservation mitigation and data recovery costs attributable



to flood control that are in excess of one percent of the
total amount authorized to be appropriated for fiood control.

p. Participate in and comply with applicable Federal
floodplain management and flood insurance programs in
accordance with Sectiod 402 of Public Law 99-662, as amended.

g. Within 1 year after the date of signing a project
cooperation agreement, prepare a floodplain management plan
designed to reduce the'impqct of future flood events in the
project area. The plan shall be prepared in accordance with
guidelines developed by the Secretary of the Army and must be
implemented not later than 1 year after completion of
construction of the project.

r. Prescribe and enforce regulations to prevent
obstruction of or encroachment on the project that would
reduce the level of protection it affords or that would hinder
operation and maintenance of the project.

s. Not less than once each year, inform affected
interests of the extent of the protection afforded by the
project.

t. Publicize floodplain information in the area
concerned and provide this information to zoning and other
regulatory agencies for their use in preventing unwige future
develcopment in the floedplain and in adopting such regulations
as may be necessary to prevent unwise future development and
to ensure compatibility with protection levels provided by the
project. —

u. Acgquire all necessary water rights, and hold and save
the United States free from all damages arising from any water
rights claims.

Lieugénant General, A
Chief of Engineers



19 November 1996
(Revised 25 Feb 1997)

ADDENDUM TO THE KAWEAH RIVER BASIN INVESTIGATION, CALIFORNIA
FINAL FEASIBILITY REPORT AND FINAL ENVIRONMENTAL IMPACT
STATEMENT/ENVIRONMENTAL IMPACT REPORT

1. Reference CECW-AR memorandum dated 28 October 1996, subject: Kaweah Fiver Basin
Investigation - HQUSACE Policy Compliance Assessment.

2. This addendum has been prepared in response to reference 1 above which was also
discussed in a teleconference on 6 November 1996, subject as above. The intent of this
addendum is to clarify and provide additional information for the final feasibility report. Specific
items are addressed in the following paragraphs.

a. Local Sponsor Support. Enclosure 1 is a letter of intent from the Kaweah Delta Water
Conservation District (KDWCD) indicating their support for the National Economic Development
(NED) Plan. They have also provided another letter which states their awareness and acceptance
of the items of local cooperation contained in the mode! PCA and the LERRD responsibilities and
of requirements of Section 202(c) of WRDA 1996. The letter also states that the sponsor is
aware that the NED Plan would be operated for flood control and water supply purposes only.

The KDWCD has been the lead sponsor in this study process. Each of the sponsoring
entities, including the KDWCD, could demonstrate the capability to provide the financing of the
project as the sole sponsor of the project. The KDWCD has authority under the Water
Conservation Act of 1927 and the Revenue Bond Law of 1941 to issue revenue bonds as one
mechanism of financing this project. The present assessed value within KDWCD is
$6,059,615,220. If the voters of the KDWCD approved a revenue bond issue to pay for the non-
Federal share of the project, the resulting tax would be about $0.02 per $100 of assessed value.
While the annual payment of $1,350,000 could be made solely by the KDWCD, it is likely that all
local sponsors would contribute an equitable share of the payment. The low rate demonstrates
the ability of the KDWCD, or any one of the separate subsponsors, to financially carry the burden
of the local cost share,

b. Locallv Preferred Plan (LPP). Tiblés 7-7 through 7-1 0 in the final feasibility report

provide a cost allocation and cost apportionment associated with implementation of a LPP. Since
the construction requirements for the NED Plan and LPP are identical, it may not be clear that the
operational changes could alter the cost sharing provisions of Tables 7-7 through 7-10. An
additional benefit analysis must be undertaken prior to implementation of the LPP and the results
of this analysis could modify the cost allocation and subsequently the cost apportionment. The
local sponsor is aware and fully concurs that implementation of the LPP is subject to additional
studies which may alter the cost sharing requirements shown in the tables.

Also, the flood control benefits changed between the draft and final reports based upon
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responses to technical comments received between the draft and final reports on the operational
modeling of the NED Plan and LPP. The area of concern which most influenced the change in
benefits focused on the location of the operational transition zone that identifies the storage at
which supplemental rainflood releases are required (primary operational line differentiating
Schedule 1 Space and Schedule 2 Space). Adjustments to the operations modeling were carried
out to address these comments. Other technical reservoir operation modeling comments which
arose between the draft and final versions of the report related to the affect of sediment
deposition on the conditional storage space over the life of the project in the two plans.
Adjustment of the operations modeling to address these comments resulted in minor differences
in the flood control outputs.

c. Allocati ] | Mai . f Existing R ion Facilities. The
NED Plan does not provide direct recreation outputs; therefore. the increased operation and
maintenance costs (estimated at $5,000/year) of the existing recreation facilities must be
allocated to the project purposes of flood control and water supply. Because the OMRR&R
costs of both the flood control and irrigation purposes are cost shared at 100 percent non-Federal,
all of these additional costs are a non-Federal responsibility. Enclosure 2 is a revised cost
allocation.

d. Project Mitigation.

Concerns have been raised that the mitigation proposal in the project for the oak savannah
habitat exceeds the projected losses by more than 25 percent. Corps guidance requires that
mitigation plans use established techniques to address management objectives. On page A-4,
Appendix A (Habitat Evaluation Procedures) of Appendix A (Coordination Act Report) of the
Final Environmental Impact Statement, the methodology for the mitigation planning is cited as
the U.S. Department of Interior, Division of Ecological Services, Fish and Wildlife Service 1980,
Ecological Services Manual Habitat Evaluation Procedures. The procedures for determining
compensation analysis are provided in the cited manual, starting on page 102-ESM-7-1.
Additionally, the habitat benefits and the implementation costs of fencing all or part of the
reservoir should be addressed further to demonstrate compliance with ER 1105-2-100, paragraph
7-35.e. These issues can be clarified by discussions in two areas.

While evaluating the habitats and evaluation species for the HEP analysis, the HEP team
considered the scarcity and diversity of the habitats in the study area, as well as the significance
of the habitats on a state and regional level, and the overall ecosystem of the reservoir. The oak
woodland communities of the western Sierra Nevada foothills are vulnerable to habitat
degradation as a result of greater access by humans and of the continuing potential for urban
development. Much of the original extent of these communities has been reduced or altered due
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to intensive grazing, urbanization, woodcutting, agriculture, mining, conversion to annual
grassland, and land development. Severe damage to the foothill riparian zones has greatly
diminished the overall viability of the foothill woodland communities.

Over the last 40 years, about 1.2 million acres of oak woodland have been lost in
California, mostly to rangeland clearing. Hardwoods are still cleared for firewood and
development, which has spread into the foothills throughout California. Additionally, there are
local ordinances protecting oak and oak habitats in the study area. The oak habitats around the
reservoir support ecologically important and diverse species, provide a transitory riparian/oak
upland habitat, and play a valuable role in the ecosystem of the reservoir. Animal diversity is
higher in the foothill woodland than in adjacent grassland and conifer forest. More than 100
species of birds live in woodlands during breeding season, and 60 species of mammals use oaks in
some way for feeding, nesting, or perching. Vegetation such as oak woodland tends to be
structurally complex and create a variety of habitats that can be occupied by different animals.
The habitat evaluation team selected an in-kind replacement (resource category 2) approach to the
habitat replacement.. Although the sum of squares technique would optimize the in-kind goal, it
reduces the mitigation size by 80 acres. The proposed mitigation of 327 acres fully mitigates for
two of the three indicator species. Therefore, the goal of no net loss of in-kind habitat value is
realized with the higher acreage. This revises the mitigation total, for mitigation information
contained in the report. The total revised mitigation is 21 acres riparian scrub, 14 acres riparian
forest, 327 acres oak savannah, 99 acres of oak woodlands and 366 acres of wetlands habitat, for
a total of 827 acres.

Use of Project Lands for Mitigation of Oak Savannah Habitat.

The possibility of fencing reservoir lands was considered during preliminary mitigation
planning, but was not included in the final analysis due to uncertainty of the long-term
sustainability of the habitat on the available acreage. Only the north side of the reservoir could be
fenced as the recreation facilities and highway 198 on the south side of the reservoir are limiting
factors.

Exclusion of cattle grazing on the north side of the reservoir could improve oak tree
recruitment in the area, but such measures would not provide sufficient benefits to offset all
adverse effects to oak habitats in the area due to the project. Tree plantings would also be
needed, and on the steeper and drier south-facing slopes, would require very expensive watering
for many years. We also have concerns regarding the persistence of any replantings on the south-
facing slopes; it may be possible to plant more trees in the area, but future natural recruitment
rates would continue to be low, because of the lack of water in the soils. Thus, replantings would
increase tree densities for a period of time, but the site would eventually "thin out" due to
moisture stress. We believe that the increment of habitat replacement which can be derived from
enhancement of existing oak woodlands is relatively low. However, because this measure may
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provide an economical increment to partially compensate for project effects, fencing on a part of
the north side of the reservoir will be further evaluated during PED.

e. Project Benefits and Benefit-to-Cost Ratio (BCR). The BCR should include losses

from hydropower production resuiting from raising of the spillway. The appropriate annual
amounts and benefit categories should include the following: $3,558,000 for flood control;
$271,100 for irrigation; $207.000 for employment; ($288,000) for recreation losses; and
($287.000) for hydropower losses. Revised Detailed Cost Allocation Tables 7-1 through 7-6
reflecting the above changes are included herein as Enclosure 2. Using these benefits and costs,
the appropriate BCR is the total annual benefits of $3,461,000 divided by the total annual costs
of $3.097.000 yielding a BCR of 1.12.

f. Items of Local Cooperation. The items of local cooperation shown under
"Non-Federal Responsibilities” on page 7-12 and under "Recommendations” beginning on
page 10-1 are inconsistent. The correct items should include the following:

(1) The non-Federal sponsor has a requirement to provide all LERRDs (LERRD values
will be applied toward both flood control costs and irrigation costs); provide a cash contribution
equal to 5 percent of the costs allocated to flood control; provide an additional cash contribution
if needed to bring its share of costs allocated to flood control to 25 percent; and contribute
35 percent of the costs allocated to irrigation water supply, such contribution being the value of
LERRD's allocated to irrigation water supply and cash. While correcting this changes the
Federal/non-Federal apportionment for the project as a whole, it does not relieve the sponsor of
the requirement to provide all LERRDs.

(2) Section 202(c) of WRDA 1996 requires sponsors of flood control projects to comply
with the flood plain management and insurance programs and to prepare flood plain management
plans.

g. Real Estate. As part of PED, and prior to execution of the PCA, further analysis will
be performed regarding what lands, easements and rights-of-way will be required to support the
construction, operation and maintenance of the project. Since the analysis will include
reconsideration of the acreage and estate requirements above elevation 715 feet (M.S.L.), the
acreage and estate conclusions cited in appendix F of the report are subject to change. The
sponsor is aware that they are responsible for payment and implementation of all operation and
maintenance responsibilities associated with this project. A detailed breakdown of all anticipated
and maintenance costs will be prepared prior to execution of the Project Construction
Agreement. Operation and maintenance costs identified in the final feasibility report are
estimates only and ultimate responsibilities will be based upon actual costs associated with the
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project.

2. The citation to “Federal law” in Subparagraph 3 of paragraph 9 of appendix F
is hereby changed to read “applicable law.”

h. Opera ntenapce place and a a . The following table
provides a breakdown of the estimated increased O&M costs associated with the project. No
increased operation and maintenance costs for the spillway facilities is expected as a result of this
project. All increases in the operation and maintenance costs coming as a result of this project
are associated with the mitigation features for affects to fish and wildlife and recreation.

OMRR&R ACTIVITY ESTIMATED ANNUAL COST
Fish and Wildlife Facilities $60,000

Mitigation for Impacts to Existing Recreation | $5,000
TOTAL $65.000

i. Period of Analysis. The final report uses a 100-year period of analysis in all of its
evaluations of the proposed project. Some interest has been expressed on the sensitivity of the
analysis if a 50-year period of analysis were to be used. In this case, the total average annual cost
would be $3,174.000 and the BCR would be 1.09:1.

j- Parking Safetv. A potential safety hazard has been identified as a resuit of the
inundation of the existing parking facilities. Further assessment of these safety issues may lead
to a conclusion that development of limited additional parking facilities may be required as
hazard mitigation. Construction of these facilities and operation and maintenance would be cost
shared by the non-Federal sponsor. The estimated operation and maintenance cost identified in

-the final report is an estimate only and may be increased prior to signing of the Project
Construction Agreement. The sponsor is aware of these potential cost increases.
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Attachment 1 - Sponsor Letters of Intent

KAWEAH DELTA WATER CONSERYVATION DISTRICT
2975 N, Farmersville, California 93223
P.0. Box 1247, Visata, California 93279
Telvphuoue: (209) 747-5601
Fax (205) 7471989

November 21, 1996

Coloasl Dorothy Klasse

Seoremento District Eagincer

U.S. Amy Corpi of Engineers, Szcramento District
1325 J Street ’

Sacramerto, California 95314-2922

Dear Colone! Klasse:

As gated in our October 24, 1996 lettcr (copy attached), the Kawesh Deits Water Consarvation
District intends to act as the non-Federal sponsor for the construction of the recommended NKD
Dlan as jdontified in the Scptombaer 1996, feasibility report,

In this sponsorship, we will accept the hrems of local couperstion contained in the modcl PCA. In
addiien, we recognize that the operation of the project under the NED Plan would be only for
flood control aad agricultral water supply. Also, as the non-Federal sponsor, we will be
responaibie for obtaining all required projects lands, aaements, relocstions, rights-ofeway, and
disposal arcas (LERRD), We e also aware sad tcoept the requirements of Secticn 202 of the
Water Resources Development Act of 1996 requiring spumsass of flood control projests to
somply with flood plain management and insurance programs and to prepere food plain
menagement plans,

Wa believe this project will provide the community with flood protection while contribiting
additional water supply benefits,

Bruce George, Manager
Kaweah Delta Water
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KAWEAH DELTA WATER CONSERVATION DISTRICT
2975 N. Farmersville Blvd., Farmersville, CA 93223
P.O. 1247 Visalia, California 93279
Telephone: (209) 747-5601
Fax: (209) 747-1989

October 24, 1996

Colone! Dorothy Klasse, District Engineer
U.S. Ary Corps of Engneu's
Sacramento District

1325 J Street "

Sacramento, California 95814

Subject: Kawesh River Basin Feasibility Stady Letter of Intent To Cost Share in the Construction of the
Proposcd Spillway Raise at Tenminus Dam

Dear Colonel Klasse:

The Kaweab Delta Water Consexvation District (KDWCD) intends to act as the non-Federal sponsor for
the construction of 2 project a1 Terminus Dam to increase flood control and water supply for the region.
KDWCD fully supports, and will act as the non-Federal cost sharing sponsor for the recommended NED
Planidentified in the Final Feasibility Report dsted September 1996, -

As you know, both the NED Plan and the Locally Preferred Plan are structurally the same, Recognizing
this fact, wemwnﬁmmmmmwbeNﬂ)Plnadsuibedm&anﬂPm‘bﬂmkm

Welwkfwﬂummwm;m&&mmbmwtswmhmn
engingering and design (PED) phase of the project.

Sineerely,
&&L&

. Bruce George, Manager
Kaweah Delts Water
c ion Distrs

ec: -
Mr. Hemri Langlois, Policy Review Manager, Policy Division, ATIN: CECW-AR(SA), 7701 Telegraph
Road, Alexandria, VA 22315-3861

M. Dave Foustain, Room 7111 Pulaski Building, ATTN: CECW-PW, 20 Massachuseus Ave. NW,
Washingtoa, DC 20314-1000
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Appendix 1 - Revised Detailed Cost Allocation - NED
' Plan
Table 7-1
Single-Purpose and Multipurpose Costs
NED Plan and LPP
item Floodot’:':ayntrol wme‘r) :ll;pply Muttipurpose

First Cost $35,644,000 $35,644,000 $35,644,000

1DC $4,088,000 $4,088,000 $4,088,000

Total investment Cost $39,732,000 $39,732,000 $39,732,000

Annual Cost $3,032,000 $3,032,000 $3,032,000

oM $65,000 $65,000 $65,000

Total $3,097,000 $3,097,000 $3,097,000

Table 7-2
Separable and Joint Use Costs
Separable Cost
Item Joint-Use Multipurpose
Flood Control Water Supply Total

First Cost [} "~ 50 $0 $35,644,000 | $35,644,000
Ioc o 40 $0 $4,088,000 $4,088,000
Total investment Cost [+] $0 $0 $39,732,000 { $39,732,000
Annual Cost [} $0 N 1) $3,032,000 $3,032,000
0&M 0 $0 $0 $65,000 $65,000
Total [¢] $0 $0 $3,097,000 $3,097,000
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-Table 7-3
Detailed Cost Allocation "’ - NED Plan
{Separable Costs-Remaining Benefits Method)

tem Flood Control ($) Water Supply {$) Totsd {$)
1. Aliocation of Annual Costs
a. Annual Benefits 3,558,000 271,000 3.829,000
b. Alternative Annual Costs 3,097,000 3,097.000 0
¢. Annual Benefits limited by Annual Costs 3,097,000 271,000 3,368,000
d. Separable Annual Costs 0 -0 ]
&. Remaining Annual Benefits 3,097.000 271,000 3,368,000
{. Distribution’ Percantage 91.95 8.05 100
g. Allocated Joint Annual Costs 2,847,700 249,300 3:097,000
h. Total Allocated Annual Costs 2,847,700 249,300 3,097,000
2. Aliocation of O&M
a. Separable Annual Costs [+] [ ()
b. Allocated Joint Costs 59,800 5,200 65,000
c. Total Allocation of O&M 59,800 5,200 65,000
d. Specific Costs o [} 0
e. Allocated Joint Use Costs 69,800 5.200 65,000
f._Percant {%) of Joint Use Costs 91.95 8.05 100
3. Total Allocated OM&R
a. Allocated Joint Use Costs 59,800 5,200 65,000
b. Percent {%) of Joint Use Costs 91.95 8.05 100
4. Allocation of Investment
a. Annual Investmen Cost {Interest & Amortization) 2,847,700 249,300 3,097,000
b. Allocated Investment 91.95 8.05 100
c. Investment 36.533.600 3,198,400 39,732,000
6. Allocation of First Costs .
a. Specific investmant ) ] o 0
b. Investment in Joint-Use Facilities 36,533.600 3,198,400 39,732,000
c. Interest During Construction on Joint-Use Facilities 3,758,900 329,100 4,088,000
d. First Cost of Joint-Use Facilities 32,774.700 2,869,300 35,644,000
e. Percent of First Cost in Joint-Use Facilities 91.95 8.05 100
{. First Cost of Specific Facilities 4] 0 ]

" Praliminary.
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) Table 7-4
Allocation of First Costs !'! - NED Plan
Function Flood Control Water Supply Total Cost
Separable Costs $0 $0 S0
Joint-Use Costs $32,774,700 $2,869.300 $35,644.000
Total Costs $32,774,700 $2,869,300 $35.644.000
!l Preliminary.
Table 7-5
Allocation of Maintenance and Operation Costs "' - NED Plan
Function Flood Control Water Supply Total Cost
Separable Costs $0 $0 $0
Joint-Use Costs $589,800 $5.200 $65,000
% Joint Use Costs 91.95% - 8.05% 100%
Total Costs $59,800 $5,200 $65,000

"1 preliminary.
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Table 7-6
Cost Apportionment Summary - NED Plan
Item Federal (§) Non-Federal Total ($)
$)

FLOOD CONTROL

Lands and Damages 0 7.984.000 7.984.000

Relocations 0 3.552.000 3.552.000

LERRD Flood Control Allocation ! 11.536.000 11,536.000

Cash Contribution 19,600.000 1.638,700 1! 21.238.700

TOTAL Flood Control 19,600,000 13,174,700 32,774,700

59.80% 40.20%

IRRIGATION WATER SUPPLY P

Lands and Damages 0 699.000 699.000

Relocations 0 311.000 311,000

LERRD Water Supply Allocation 0 1.010,000 1.010.000
(65% Fed and 35% Non-Fed

{Cash Contribution} 1,865.000 (5.700) 1.859.300
TOTAL Water Supply 1,865,000 1,004,300 2,869,300
Total First Cost 21.465.000 14.179.000 35.644.000
Total Cash 21.465.000 1.633.000 23.098.000
Total LERRD 0 12.546.000 12.546.000
Total Share 21,465.000 14.179.000 35.644.000

60.22% 39.78%

[1] LERRD's allocation to flood control purpose are 91.95% of total LERRD. See Table 7-3 for derivation of allocation
percentage. LERRD costs allocated 1o flood control 100% non-Federal sponsor responsibility.
[2] 5% cash contribution of the cost allocation to flood control. ’
[3] LERRD's allocated to water supply purpose are 8.05% of total LERRD. See Table 7-3. LERRD's allocated 1o water
supply are acquired by the non-Federal sponsor but are cost shared on 65-35% basis.

{4] () denotes a negative number.
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REPORT OF THE DISTRICT ENGINEER

EXECUTIVE SUMMARY

INTRODUCTION

This feasibility report presents the resuits of studies on alleviating flooding
and other water resource problems on the Kaweah River, its distributaries, and
Tulare lakebed. The study also includes the Dry Creek drainage basin, a major
tributary to Kaweah River below Terminus Dam. The flood plain extends along the
Kaweah and St. Johns Rivers, lower Kaweah River, and Cross Creek, and includes
Tulare lakebed and the city of Visalia. An environmental impact statement/
environmental impact report (EIS/EIR) has also been prepared. The non-Federal
sponsors are the Kaweah Delta Water Conservation District (KDWCD), city of
Visalia, and Tulare County and Kings County.

This study investigated the feasibility of providing (1) increased fiood
protection to the downstream area which includes the city of Visalia, other urban
areas, and agricultural land and (2) increased upstream storage for irrigation water
supply. Terminus Dam and Lake Kaweah, constructed by the Corps of Engineers
in 1962, are operated by the Corps of Engineers for flood control and storage of
irrigation water. Recreational facilities on Lake Kaweah were constructed by the
Corps. 8 public entity, and a private party. The dam is located on the Kaweah
River about 20 miles east of Visalia. Currently, the dam controls flows from the
reservoir on the Kaweah River up to about a 46-year flood event.

MEASURES AND ALTERNATIVES

Measures to provide increased flood protection and water supply storage
were investigated. These measures included upstream storage on tributaries to
the main stem of the Kaweah River; enlargement of Lake Kaweah; construction of
channel and levee improvements downstream from the existing reservoir; diversion
of fioodflows into the existing Friant-Kern Canal (a U.S. Bureau of Reclamation
facility); a dam on Dry Creek; downstream detention basins below Terminus Dam
on Kawsah River; reservoir dredging; and nonstructural measures.

The only structural plan to survive the screening of measures and
alternatives was the plan to raise the spillway of Terminus Dam to provide more
flood control and irrigation water supply storage. The final alternatives include:

Alternative 1 - No Action. Under the no-action plan, no Federally
constructed flood control projects would be constructed. The flood threat to
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downstream areas such as the cities of Visalia and Farmersville and the agricuitural

land on the alluvial fan and in Tulare lakebed would not be affected by a Federal
project.

Alternative 2 - 21-Foot National Economic Development (NED) Spillway
Raise. An optimization process was used to identify a 21-foot spillway raise as
most viable from a Federal national economic development perspactive. This plan
would raise the spillway 21 feet and would provide an additional 42,600 acre-feet
of flood control and irrigation water supply storage at Lake Kaweah. About a
69-yeer level of flood protection would be provided against uncontrolled spilling
from Terminus Dam. Operations of the dam and reservoir would be similar to the
current operational plan. Under this operation, 7,000 acre-feet of conditional rain
flood storage space would be maintained over the life of the project. The net
benefit for this alternative average $656,000 per year over the life of the project.

Alternative 3 - Raising the Spillway at Terminus Dam by 21 Feet and
Change Conditional Rain Flood Storage. This locally preferred plan (LPP) would
provide an additional 42,600 acre-feet of flood control storage and irrigation water
supply at Lake Kaweah. The reservoir operation would be modified to include a
12,000 acre-foot conditional rain flood pool over the life of the project. About a
66-year level of flood protection would be provided against uncontrolled spilling.
This plan, permitting a larger pool to be maintained during the rainy season,
provides greater security for existing fish and wildlife resources as well as for
existing recreation users. The first cost of this alternative is $35.9 million, and
average annual benefits are $3.4 million.

Each of the action alternatives would include features to mitigate adverse
environmental impacts.

SELECTED PLAN

The NED plan is the Corps’ recommended selected plan. The project cost of
the NED plan and LPP are identical (investment cost of $35,850,000 and average
snnual cost of $3,092,000). The benefit-to-cost ratio for the NED plan is 1.21,
and for the LPP is 1.18. The NED produces more flood control benefits than the
LPP, which, of the two plans, maximizes water supply benefits. Both plans have
recreational losses due to inundation of existing recreational facilities. The non-
Federal sponsor prefers the LPP because it provides a8 more balanced project
through the added security provided to the existing environmental and recreation
resources. However, the non-Federal sponsor recognizes the Corps’
recommendation of the NED plan, since it produces the maximum flood control
benefits.
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Spillway modifications include placing 8 21-foot-high concrete ogee waeir
across the spiliway sill and widening the spillway from 307 to 455 feet.
Relocations include State Highway 198 Horse Creek Bridge and utility powaerlines.
Facilities at Kaweah Recreation Area and Horse Creek Recreation Area would be
inundated whenever the lake fills to maximum gross pool. Only vault tollets and
the Tulare County boat patrol otfice would be resited above the new gross pool.
The boat ramp at Lemon Hill Recreation Area would be extended to the new gross
pool elevation.

A total of 333 acres of riparian scrub and forest oak woodland and
savannah habitats at Lake Kaweah would be adversely affected by the plan.
Mitigation includes creation and management of 440 acres of oak woodlands,
savannah, and riparian habitat downstream from Terminus Dam along the Kaweah
River. Mitigation for reduced floodflows into the Tulare lakebed would require
purchase of 366 acres in or adjacent to the Tulare iakebed and creation of wetiand
habitat. The mitigation plan developed by the Corps was fully coordinated with the
U.S. Fish and Wildlife Service prior to circulation of the draft report for outside
review.
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Terminus Dam and Lake Kaweah. Constructed in 1962 with an initial capacity of
150,000 acre-fee, it provides flood corsrol and irrigation water supply storage,
recreation, and hydropower benefits.
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PURPOSE AND SCOPE

This report summarizes the results of the feasibility
phase of the Kaweah River Basin Investigation.

The purpose of this study is to determine if there is a feasible fiood control and
water resources project in the Kaweah River basin. A feasible project is defined as
one that meets the water resource-related needs of the local area; has a Federal
interest, in accordance with Federal principles and guidelines; meets all applicable
laws and statutes; and possesses environmental compatibility.

The Kaweah River basin study area (as shown in figure 1-1) is in Tulare and
Kings Counties and includes the basins and flood plains of the Kaweah River, Dry
Creek, Mehrten Creek, and Yokohi Creek, including Tulare lakebed.

The primary objective is to increase flood protection and irrigation water
supply in the study area, in accordance with the Feasibility Cost Sharing
Agreement.

STUDY AUTHORITY

This authority for the study is contained in the 1964 Congressional Resolution
of the House Committee on Public Works, a portion of which reads as follows:

Resolved by the committee on Public Works of the House of Representatives, United
States, that the Board of Engineers for Rivers and Harbors is hereby requested to
review the report on S. San Joaquin Basin Streams, California, published as
House Document No. 367, 81st Session, and other reports...with a view 1o determining
whether any modification of the dati ined therein are advisable at
this time, with particular reference to further coordi d develop of the water
resources in the San Joaquin River Basin, California.

STUDY PARTNERS AND COORDINATION

This study was conducted in response to a request from the Kaweah Delta
Water Conservation District (KDWCD), the non-Federal lead sponsor. Coordination
was conducted with the U.S. Fish and Wildlife Service (FWS), U.S. Bureau of
Reclamation (USBR), city of Visalia, Tulare County and Kings County, Departrnent
of Fish and Game (DFG), and Department of Water Resources (DWR).
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A public workshop was helid at the initiation of the reconnaissance study in
Visalia on March 27, 1986. A second meeting, following the circulation of the
reconnaissance report, was held March 18, 1887. A reconnaissance report was
completed in July 1987.

The reconnaissance study was followed by the initiation of the feasibility
phase study, in response to the signing of a Feasibility Cost Sharing Agr.emeni
{FCSA} on January 27, 1988, by the Corps and the KDWCD, the non-Federal leau
sponsor of the study. The feasibility study was initiated on February 18, 1988.
Cost-sharing sponsors with the KDWCD are Tulare County, Kings County, and the
city of Visalia. A notice of intent to prepare a feasibility report was circulated in
March 1988 to solicit comments for consideration during the report process. A
study management team composed of participating agencies and Corps technical
team members was formed to manage technical studies and participate in the
evaluation of alternative plans. An Executive Committee of representatives from
the participating agencies was formed when the feasibility study was initiated, and
meetings were held periodically.

PRIOR STUDIES AND REPORTS

information on water and related resources of the Kaweah River basin is
available in prior reports prepared by the Corps and other agencies. Following are
brief descriptions of the more significant reports.

Federal Agencies - Corps of Engineers, Sacramento District

"Survey Report, Flood Controi, Sacramento and San Joaquin River Valleys,
California, Kaweah and Tule Rivers, Proposed Flood Control improvement,” April
1940. This report demonstrated a need for a flood control project.

*Preliminary Definite Project Report, Kaweah and Tule Rivers, California,
Terminus Project, Kaweah River, California,” June 1949. Reservoir plans were
further refined in this report.

"General Design Memorandum for Terminus Project, Kaweah River, California,”
December 1957, Includes designs for the existing project.

Flood Reports, Sacramento District, 1950, 1952, 1955, 1958, 1963, 1966-
67, 1968-69, 1977-78, 1982 and 1986. Reports documenting the extent and
effacts of floods in the Kaweah River and Tulare Lake basins.
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"Terminus Dam and Reservoir, Kaweah River, California,” August 1966.
Geology, paleontology, fiora and fauna, archeology, and history of the area,
prepared in cooperation with the National Park Service.

"Reservoir Regulation Manual, Terminus Dam (Lake Kaweah), Kaweah River,
California,” June 1962, revised November 1971. Reservoir regulation manual for
Terminus Dam.

“Flood Plain Information, Sand and Cottonwood Creeks and the Lower Kaweah
River, Visalia, California,” May 1972. Flood Plain Information Report. This report
presented information on flood hazards along Sand and Cottonwood Creeks, the
Kaweah River, and many distributary streams in the vicinity of Visalia and other
communities in northwest Tulare County. Historical flooding was described and
intermediate project and standard project flood plains were delineated. Data for
these flood plains were gathered from precipitation records and computed peak
flows of floods up to the magnitude of the Standard Project Flood. Included
flooded profiles on St. Johns and Kaweah Rivers and Cross and Packwood Creeks.

"Office Report, Planning Branch, Corps of Engineers,” August 1972. This
document reports results of the San Joaquin River Basin Investigation, Phase |
studies, for the Kaweah River. It describes the flood problems, flood events,
water supply, hydrology, damages and benefits of flooding, and desires of local
interests in the area. Benefit-cost ratios were computed for the specified
alternatives. These ratios were less than one to one, and the study was
terminated; however, further studies were recommended to determine if flood
protection could be provided with less expensive alternatives.

"Lake Kaweah Master Plan, Design Memorandum No. 11," September 1976.
Master plan to guide administration of public use and development of all project
lands and waters at Lake Kaweah.

"Flood Emergency Request, PL 84-89, Terminus Dam, Kaweah River, Success
Dam, Tule River, California,” May 1978, Barricade study for emergency flood
control, Terminus Dam.

"Section 205 Initial Appraisal, Kaweah River Basin,” 1985. A 500-acre-feet
detention basin at McKays Point was recommended for construction to reregulate
hydropower releases from Terminus Dam and reduce floodflows from Dry Creek
that flood Tulare lakebed. This study was terminated because a majority of the
benefits were to hydropower rather than for fload control.

“Initial Appraisal, Section 205, Cross Creek,” 1985-86. Flooding from Cross
Creek due to a dilapidated headgate and 1,200 cfs reduction in capacity of Cross
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Creek was investigated. Plans called for relocating the Lakeside Ditch headgate,
and the Cross Creek diversion headgate, and constructing a spill structure in
Lakeside Ditch. The benefit-cost ratio was 1.2:1. Local interests decided to
correct the problems themselves.

"Kaweah River Basin Investigation, California, Reconnaissance Report,” July
1987. This report recommended further investigation of four alternatives that
appeared to be economically feasible. They consisted of (1) enlarging Lake
Kaweah, (2) constructing a small Dry Creek detention basin, {3) constructing a
large Dry Creek reservoir to serve as offstream storage for the Kaweah River
drainage basin (this included an enlarged Lake Kaweah connected to Dry Creek by
a tunnel), and (4) constructing Limekiln Reservoir.

»Lake Kaweah Intensive Cultural Resource Survey,” July 1988. The Institute
of Archaeology, University of California, Los Angeles for the U.S. Army Corps of
Engineers.

"Geologic and Seismologic Investigation, Success and Terminus Dams, Lake
Success and Lake Kaweah, Tule and Kaweah Rivers, California,” July 1988.

*Draft Terminus Dam (Lake Kaweah), Kaweah River, California, Water Control
Manual," March 1990.

Federal Agencies - FEMA

*Flood Insurance Study, Tulare County, California,” July 1985, Federal
Emergency Management Agency.

Other Agencies

"Three Rivers Soil Conservation District, Report on Feasibility of 26 Dam Sites
Located Upstream of Terminus Dam,” 1960. Investigated upstream flood
detention damsites. No sites were found to be feasible.

"Flood Control Master Plan for the County of Tulare, California,” June 1971.
Murray, Burns, and Kienlen Consuiting Civil Engineers, Sacramento, CA.

*Report on Irrigation, Drainage and Flooding in the Tulare Lake Basin,”
September 1981. Tulare Lake Basin Water Storage District. Report on irrigation,
drainage, cropping practices, flood control, and historical flooding in the Tulare
Lake basin.
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"Terminus Power Project, Project No. 3947," December 1984. The Kaweah
River Power Authority application for license to construct a hydropower plant at
Terminus Dam.

"State Reclamation Board, FIRM study for Tulare and Kings County.
Preliminary Study,” 1985.

"Kings County Flood Insurance Study Hydrologic Report - Cross Creek and
Tule River at Tulare Lake," 1985. Gill and Pulver Engineers Inc., Sacramento, CA.

"California Water: Looking to the Future, Bulletin 160-87," November 1987.
California Department of Water Resources. Status of water supply in California.

"Statistical Appendix,” January 1988. California Department of Water
Resources. Statistical data on water supply in California.

"Limekiln Reregulating Dam,"” 1990. Prepared for Kaweah Deita Water
Conservation District by Tudor Engineering Company. Investigated the feasibility
of constructing a reregulation dam below the confluence of Dry Creek and the
Kaweah River. Dam would provide comprehensive flood protection from Dry
Creek and Kaweah River at the Limekiln site. The alternative was not
economically feasible.

U.S.G.S. maps of scale 1:24,000 are available for most of the study area. The
remaining area is covered by U.S.G.S. maps of scale 1:62,500.
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Downtown Visalia in 1956.
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STUDY AREA DESCRIPTION

SETTING

The study area is located 45 miles southeast of Fresno,
California. It encompasses approximately 1,300 square miles of the Kaweah River
upper basin; the Dry Creek, Yokoh! Creek, and Mehrten Creek basins; the alluvial
fiood plain; and the Tulare lakebed. The study area extends from the western
slopes of the Sierra Nevada to its terminus in the Tulare lakebed. The study area
is within Tulare and Kings Counties. The Kaweah River basin is bounded by Kings
River basin on the north, Kern River basin on the east, and Tule River basin on the
south. Elevations range from 12,634 feet in the Sierra Nevada to 510 feet at the
foot of Terminus Dam, 325 feet at Visalia, and approximately 175 feet at the
lowest point in Tulare lakebed.

For descriptive purposes, the study area is divided into three reaches in this
report: (1) the Terminus Dam and Kaweah River basin (this includes Lake Kaweah
and its watershed), (2) the downstream area, (this area encompasses the basin
below Terminus Dam and upstream from the Tulare lakebed) and (3) the Tulare
lakebed.

A study area map is shown in figure 2-1.

Terminus Dam and Kaweah River Basin

The Kaweah River originates from a group of glacial lakes in the Sierra
Nevada near Triple Divide Peak at alevation 12,634 feet, above mean sea level
{m.s.l.). A portion of the drainage basin is within the Sequoia National Park. The
tributaries flow through steep narrow canyons from the headwaters to the
foothills. There are thres main forks which join near the town of Three Rivers.
The river flows westerly for about 8 miles into Lake Kaweah. Terminus Dam and
Reservoir (Lake Kaweah) are located in the foothills about 20 miles east of Visalia.
Land adjacent to the Lake has moderate to steep slopes and rises to an elevation
of just below 3,000 feet. A map of the Terminus Dam and Kaweah River basin
reach is shown In figure 2-2.

Downstream Area

One mile below Terminus Dam, the river emerges onto an alluvial fan near
the town of Lemon Cove. Dry Creek flows into the Kawaah River about 1 mile
downstream from Terminus Dam. The Dry Creek watershed is a narrow area of
about 82 square miles on the western siope of the Sierra Nevada. It is separated
from the Kaweah River basin by broad hills and steep terrain lands adjacent to the
streams. Elevations range from 480 feet at the confluence with the Kaweah River
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to 7,650 feet in the headwaters. Dry Creek flows through low foothills for about
25 miles before emerging onto the valley floor and joining the Kaweah River.

Threa miles below Terminus Dam at the Mckays Point Weir (also known as
Mckay Point), the Kaweah River divides into two channels—the St. Johns River
and Kawesh River. A few miles below Mckays Point, the Kaweah River branches
out into many smaller distributary channels typical of an alluvial fan delta. Visalia
is located on this alluvial fan. The apex of the fan is naturally defined near the
town of Lemon Cove, 1 mile upstream from Mckays Point. The fan has been
heavily disturbed by human activity and the distributaries were channelized for
irrigation. Although the St. Johns River currently begins at Mckays Point, the
location where it has historically diverged from the Kaweah River has varied.
Excess flows from the Kaweah, Kings, Tule, and Kern Rivers and other local
sources enter Tulare lakebed through a network of creeks and irrigation canals.
Mehrten and Yokohi Creeks fiow into the Kaweah River below Mckays Point.
Mehrten and Yokohl Creeks drain about 93 square miles. A map of the
downstream area reach is shown in figure 2-3.

Tulare Lakebed

The Tulare lakebed, which covers 200,000 to 300,000 acres, is a natural
sink in the lower San Joaquin Valley with a lowest elevation of 175 feet. Formerly
a large, shallow lake, it was reclaimed for agriculture beginning in the late 1800's.
The lakebed is largely developed for agriculture and is essentially uninhabited.

Four major rivers drain into the Tulare lakebed as channelized canal systems—Kings
River from the north, Kaweah River (Cross Creek) from the northeast, Tule River
from the east, and Kern River from the south. All four major rivers have upstream
flood control dams—Pine Flat Dam on the Kings River, Terminus Dam on the
Kaweah River, Success Dam on the Tule River, and Isabella Dam on the Kern
River. The Tulare lakebed is shown in figure 2-4.

Floodwater reaches the Tulare lakebed about once every 3 years. This
occurs from unregulated streamflow or when upstream reservoirs cannot
adequately regulate general rain or snowmelt floods, and when flows exceed the
capacity of upstream spreading facilities and irrigation demand. The Tulare
lakebed is essentially a closed basin without an outlet; therefore, it is subject to
extended periods of inundation by large floods. Tulare lakebed is not linked to the
San Joaquin River basin except during rare flood events when the Tulare lakebed
fills and spills into the San Joaquin River basin via the South Fork of the Kings
River. This last occurred in 1878, before major upstream flood control projects
ware built on the upstream river basins. As a result of the 1983 fiood, floodwater
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was pumped northward (about 90,000-acre-feet) from the Tulare lakebed into the
South Fork of the Kings River and into San Joaquin River; however, this pumping
was later terminated to prevent the introduction of non-endemic white bass from
the lakebed into the San Joaquin River and Sacramento-San Joaquin Delta. The
DFG started an eradication program in 1983, and white bass were eradicated from
Lake Kaweah and Lake Success to the Tulare lakebed.

EXISTING CONDITION
Climate

The lower basin has a temperate Mediterranean climate. Rainfall in the area
varies from an average of € inches in the San Joaquin Valley to about 50 inches in
the Sierra Nevada, with about 13.86 inches at Lake Kaweah. Temperatures range
between a summer high near 110° F to a winter low near 30° F.

Summers at the upper elevations are cool with temperatures averaging in
the low to mid-60's, and winters are severe with temperatures dropping below
freezing. The valley floor is characterized by hot dry summers and moderate
winters.

Winds are typical of those throughout the San Joaquin Valley and low
foothill area. Winds usually come from the northwest, though they may reverse
during the winter. Typically, winds move up the drainage basin during the early
morning and downward toward the valley in the evening. Fog is common from
late November through mid-February on the valley floor, and wind is negligible
except during storms. .

Geology and Soils

The study area occupies a portion of the Sierra Nevada Fauit block which
was elevated and tilted westward during Pleistocene time. Subsequent glaciation
and stream erosion have carved the present landscape. The western portion of
Tulare County is covered by Quaternary and recent alluvium eroded from the
block.

The oldest rocks are remnants.of Paleczoic and Mesozoic marine
sedimentary deposits, which include limestone, shale, sandstone, limy mudstone,
and interbedded volcanic rocks. Tertiary sedimentary rocks are known in the Terra
Bella-Deer Creek area, and Miocene sandstone is exposed in a small outcrop at the
extreme southern edge of Tulare County, west of White River. With the exception
cf this outcrop, western Tulare County from the valley to the foothills is covered
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with unconsolidated Quaternary and recent flood plain, terrace, and basin
deposits. From the foothills eastward, Quaternary and recent sediments are
restricted to river gravels and terraces and to glacial debris filling lakes.

The soils in the Kaweah River basin can be broadly classified into two types.
One is shallow, well-drained, slightly acidic, rocky, medium textured, and
developed on slates, schists, volcanic-debris, and serpentine bedrock. Soils of this
type are reasonably stable with adequate vegetation. The other soil type is
moderately deep, moderately coarse-textured, well-drained, slightly acidic, and
granitic. Soils of this type are subject to severe erosion. Farther southwest along
the Kaweah River, the flood plain area consists of moderately deep, nearly level to
gently rolling well-drained loams underlain with hardpan.

Along Dry Creek, the soil series consists mainly of sandy loam, well-drained
and gently sloping. The surface layer is dark gray and gray sandy loam with
moderately rapid permeability and a low erosion hazard. Soils on the bottom of
Dry Creek consist of the Tujunga series. This sandy soil is a very deep soil layer
of high permeability and low available water capacity. The slope is smooth with a
mild erosion hazard.

Rocks of the Calaveras Complex are found as numerous roof pendants with
the Jurassic-Cretaceous pliutonic rocks of the Sierra Nevada batholith. These
rocks had originally extended across much of the Sierra Nevada but have been
mostly stripped off by uplift and subsequent erosion. The Lemon Cove Schist and
Quartzite that underlie Terminus Dam and portion of Dry Creek probably belong to
this unit. The portion of the basin above 9,000 feet elevation has either a very
thin mantle of soil or exposed rock. The Kaweah River basin generally
encompasses an area underlain by granitic or metamorphic rock base and sparse
s0il cover.

Seismicity and Faulting

No faults have been identified in the immediate area around Terminus Dam;
however, at least 50 faults are active or potentially active within 100 miles of the
dam. (See figure 2-5.)

Numerous earthquakes with magnitude 3.7 and greater have occurred
within 100 miles of Lake Kaweah. The active faults considered to have a potential
impact on Terminus Dam are the San Andreas Fault, Owens Valley Fault Group,
White Wolf Fault, and Garlock Fault. These faults are distant from Terminus Dam
but are known to be active with long-duration shaking. Data on these fault
systems are presented in table 2-1. The extensive examination of the Quaternary
geology within the study area indicated that the peak ground acculeration for the
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Table 2-1
Active Faults near Terminus Dam
Distance Recurrencs
""m" Rioktor | e o nterval
Magnitude 1mlu) h.nl
Sen { 23 88 (weet) 100
Andreas
Owens 8+ 585 (east) 180-200
|__Valley
White 7.7¢8 78 (south) unoertain
Wolf
Gadock 7.2 $2 {south) M

Source: "Suocess and Terminus Dams - Laks Sucoess and
Lake Kawesh - Tule and Kawesh Rivers, California -

G.dozc snd Soiunolau Mm' ﬂ 1988.

area, which has a 90 percent chance of not being exceeded in 100 years, is
approximately 0.20 g.

The Owens Valley and San Andreas Faults are most likely to generate
critical motions within an area of influence to Lake Kaweah. Greater amounts of
ground motion would be likely from the Owens Valley Fault group. More frequent
recurrence of earthquakes would be likely from the southern segments of the San
Andreas Fault. Past records indicate that the magnitude of any future earthquake
from either of these faults could be 8 + on the Richter Scale. A 1988 Corps report
indicated that two earthquakes had epicenters within 100 miles of Terminus Dam:
(1) the Kern River Canyon earthquake registered between 4 and 5 on the Richter
Scale and (2) the Coalinga earthquake of 1986 registered 6.5 on the Richter Scale.
Neither of these earthquakes affected the structural integrity of Terminus Dam.

Precipitation

Approximataly 90 percent of the precipitation occurs from November
through April and generally occurs as rain below 5,000 feet and as snow above
that elevation. Occasionally warm winter storms produce rain up to 11,000 feet,
and during extremely cold winters snow has occurred on the valliey floor.
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Runoff

Average annual runoff is 442,200 acre-feet from the Kaweah River system
and 19,059 acre-feet from Dry Creek. The monthly mean volume and percentage
of annual flow of the Kaweah River immediately below Terminus Dam is shown in
table 2-2.

Table 2-2
Kaweah River Mean Monthly Flow
Below Terminus Dam
Moan
Percsnt of

Velume
Month teore-dest) Annust Fow

1904-88

I
Jenuery 26,000 8.0
February 32,900 7.44
Merch 48,100 10.43
Apdl 68,900 18.9%
Mey 108,900 24.17
June 85,200 19.27
July 31,500 792
August 8,700 197
September 4,700 1.08
October 6,200 118
November 8,900 2.0t
December 18,700 4.23
Totsl “2|000 100

Floods on the Kaweah River are of two types, winter rain floods and spring
snowmelt floods. The rain floods generally occur between November and March;
are caused by heavy precipitation; and are characterized by sharp, high peaks of
short duration and comparatively small volumes. Lake Kaweah has not spilled
during a rain flood since the completion of Terminus Dam in 1962. It filled in
December of 1966 and nearly filled in 1969 as a result of rain floods. Snowmelt
floods between March and July generally do not produce the high peak flows of
winter-type floods; however, they have much longer durations and larger runoff
volumes. Peak snowmelt season flows rarely exceed stream channel capacities,
but they may exceed irrigation and spreading capability for extended periods on
the Kaweah River alluvial flood plain, causing floodwater to flow into the Tulare
lakebed. Lake Kaweah fills approximately 1 out of every 3 years during the
snowmelt season.
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Mining

Copper, gold, molybdenum, feldspar, gem materials, tungsten, uranium,
thorium, imestone, and sand and gravel have all bean mined in Tulare County.
Most of the mines produce sporadically and in relatively small quantities. Only
three mines, producing sand and gravel, are currently active. Two are located
slong Dry Creek, and one is located 2 miles downstream from Terminus Dam along
the Kaweah River. Natural gas is also produced in Tulare County. There are no
tungsten or mineral mines in or around the proposed project areas.

Population

Population in Tulare County was 311,921 in 1990, a gain of 30 percent
since 1980. The population of Kings County was 101,500 in 1990, a gain of
54 percent since 1980. The city of Visalia had a popuiation of 75,636 in 1990,
an increase of 65.4 percent since 1980. The city experienced a 3.2 percent
population increase from 1993 to 1994. The other urbanized centers in the study
area and their 1990 population are: Lindsay (8,338), Exeter (7,276), Farmersvilie
(6,235}, Tulare {(33,250), Corcoran {13,380}, and Woodlake (5,678).

Land Use

The economy of the valley is primarily agriculture and related support
industries. A wide variety of crops and livestock are produced. Major crops are
cotton, safflower, alfalfa, wheat, citrus fruits, deciduous and subtropical fruits,
nuts, snd grapes. Cattle and hog farming are major industries in Tulare County.
Cattle and turkeys are an important industry in Kings County. in the Sierra
Navada, mining, lumber, and recreation are significant sources of the area's
economy. The majority of land in the Tulare lakebed is developed for agriculture.
The main crops are cotton, safflower, seed alfalfa, wheat, and barley.

Socioeconomic Conditions

Income. The median family income in Tulare County is approximately
$26,500, far below the State median of $40,500. In the downstream urban
areas, the median family income was about $33,000 in 1980.

Industry. Agriculture and agriculture-related industries are the economic
base of Tulare and Kings Counties. Nearly 20 percent of the employed workforce
in Tulare and Kings Counties is in the agriculture business. Tulare County ranks as
the second most productive county in the United States. Net profit from
agricultural sales in Kings County was $113 million in 1892.




41

Chapter 2 - Study Area Description

Property Values. Average property values for single-unit homes in 1980
were $70,700 in Kings County and $73,400 in Tulare County. These figures are
waell below the State averages.

Public Facilides/Services. Public facilities consist of Federal, State, county,
and city facilities including municipal buildings, such as schools, fire and police
stations, and public transportation.

Transportation. Route 99 is the major north-south highway, and Route 198
is the major east-west route. Route 65 is classified as a principal arterial that
serves many small communities in sastern Tulare County. The area is dependent
on the automobile and will remain so for some time. Tulare County is crossed by
two transcontinental railroads—-the main lings of the Southern Pacific and Santa Fe
Railroads traverse the county from south to north, There are three major airports:
Medford Field in the city of Tulare, the city of Visalia Municipal Airport, and the
city of Porterviile Municipal Airport.

Alr Quality

Lake Kaweah is within the San Joaquin Valley sir basin designated by the
California Air Resources Board. The board operates an sir quality monitoring
station in Visalia that measures all critical parameters, including ozone, carbon
monoxide, nitrogen dioxide, sulphur dioxide, 10 micron particulates, and
suspended particulates. Generally, air quality is influenced by wind direction and
velocity, geography, vegetation, and climate of the region, as well as the volume
of natural and ertificial poliutants introduced into the sir basin. Temperature
inversions at altitudes of 700 to 1,000 fest trap the products of agricultural
activity, vehicular emissions, and pollutants imported from the San Francisco Bay
srea. Particulate levels are high in May and June when winds blow dust or dirt
from freshly plowed fislds to the west (Tulsre iekebed and local area). According
to State Environmental Protection Agency's Alr Resources Board, Tulare County is
a "nonattainment zone” for particulate matter and ozone.

Noise

The primary source of noise is from traffic along Highways 99 and 198.
Land uses, generally for agriculture and ranching, do not typically generate high
noise levels, with the exception of air spraying of pesticides and agricultural
machinery. Noise levels at Lake Kaweah consist of background noise of 40 to
65 decibels from recreational use on the lake, principally boating.
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Water Supply

Lands able to receive lririgation service from the Kaweah River are situated
within & gross area of spproximately 400,000 acres on the easterly siope of the
San Joaquin Valley, extending some-20 miles north and south and 30 miles east
and weast. (See figure 2-6.} The northerly and wasterly boundaries of the area
coincide, in general, with the southerly boundary of Alta and Ivanhoe lrrigation
Districts and the easterly boundary of Peoples Ditch Company of the Kings River
service area. The area is bounded approximately on the east by Exeter and
Lindmore lrrigation Districts and on the south by the northerly boundary of Lower
Tule River lrrigation District and the southern portion of Corcoran Irrigation District.
The center of the main Kaweah River delta area extends southwesterly from the
delta’s head near Lamoncove to the town of Waukena near Tulare-Kings County
line. Most of the areas served are organized as mutual ditch companies and
irrigation districts. Gross areas entitled to the use of surfaca diversions from the
Kaweah River are approximately 270,000 acres. Diversion from canals by
landowners are governed by their rights and priorities which have been established
through appropriation, historical use, court decision, and stipulations. Deliveries of
service contract irrigation water from the Friant-Kern Canal are made to the Tulare
Irrigation District and Ivanhoe Irrigation District.

Water Quality

The Kaweah River and Lake Kaweah provide habitat for fish and wildlife,
irrigation water supply, hydropower, and recreation. Thermal stratification in Lake
Kawseah in the summer is weak because of shallow reservoir depths. The
dissolved oxygen concentrations normally remain above zero in the hypolimnion
during the summer due to the shallow depth of the lake. Therefore, the lake does
not serve well as a two-story fishery with warmwater fish in the top portion of the
lake and coldwater fish in the bottom portion.

Phytoplankton testing over the years has found no excessive blooms. Light
clarity of the surface waters is satisfactory, ranging from 6.5 to 9 feet. No
reportable concentrations of pesticides, herbicides, or PCB have been found in the
iake waters.

Potential water quality contamination sources for the lake include septic
facilities in the leucocyte campground and adjacent rural community and s site
where a leaking undergrournd gasoline storage tank owned by Tulare County was
removed.

Ground-water sampling downstream from Terminus Dam showed that
electrical conductivity, hardness, nitrates, and boron were high in a few of the
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wells, which did not meet either irrigation requirements or drinking water
standards.

Ground water in the Tulare lakebed is generaily good, and ail toxics are
below the maximum contaminant level for drinking water standards. The salinity
in the subsurface is being managed by a salinity disposal system. All agricultural
standards for pesticides, herbicides, and other organic compounds were below or
within acceptable limits (California Code of Regulations, Title 22; U.S. Army Corps
of Engineers, 1993; The Resources Agency, 1993).

Vegetation and Wildlife

The vegetation of the project area is an important component of wildlife
habitat. The diversity of habitat types in the project area supports a variety of
wildlife species, especially birds. The oak woodlands and accompanying
grasslands around the reservoir provide habitat for a number of mammals, various
raptors, and birds.

Wildlife in the downstream area rely mainly on the riparian corridors and
oak-woodland habitats. Wildlife in the Tulare lakebed consist mainly of migratory
waterfowl, shorebird, and other water birds of the Pacific Flyway. Areas flooded
intermittently and seasonally in the lakebed provide important habitat for a variety
of species.

Terminus Dam and Kawesah River Bagin Plant. Communities in this area are
typical of the lower western slope of the Sierra Nevada. Grasslands, live and blue
oak woodlands, riparian forest, and riparian scrub are the dominant plant
communities.

Downstream Area. Three major categories of natural habitat are found in
this area: riparian forest, oak woodland, and grassland.

Land use downstream from Terminus Dam is closely tied to agriculture.
Much of the agricultural land between Terminus Dam and Visalia is planted in
citrus and deciduous fruit orchards interspersed with mixed vegetable crops.
Generally, the land has been cultivated up to the edge of the fioodways of the
Kaweah River's natural distributaries and tributaries, leaving little or no margin
between the cultivated land and the instream riparian vegetation.

As the Kaweah River branches onto the San Joaquin Valley floor, urban land
uses combine with agriculture to further reduce riparian vegetation. Vegetation
becomes sparse or absent as the river divides into various distributaries
approaching the Tulare lakebed.
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Tulare Lakebed. The historical wetlands of the Tulare lakebed have been
replaced with agricultural fields, fioodwater detention basins, and evaporation
ponds. Currently, the storage of seasonal and intermittent floodwaters in the
Hacienda and South Wilbur flood areas provide incidental habitat in the lakebed.
Farming practices have eliminated most native vegetation. Small portions of the
South Wilbur and Hacienda flood areas are partially vegetated.

Fisheries

Terminus Dam and Kawesh River Basin. Fish resources in Lake Kaweah
include both warmwater and coldwater species. A complete list of fish species in
Lake Kaweah is included in Appendix A of the EIS/EIR. The California Department
of Fish and Game (DFG) annually stocks Lake Kaweah with rainbow trout in the
winter and spring when the water temperatures are low enough to support the
fish. Trout are stressed by and may not survive the high water temperatures and
low dissolved oxygen levels prevaient in the summer when the reservoir is drawn
down from irrigation releases. Some fish may move into the cooler waters of the
Kaweah River as summer reservoir conditions occur, allowing survival of some
coldwater fish gpecies for more than one year. The majority of fish taken by
anglars are bluegill, rainbow trout, and largemouth bass.

Downstream Area. The historic intermittent nature of instream flows in the
Kaweah River have had a profound effect on the fishery. It is unlikely that a
stable, permanent fishery ever existed on the river since flows wera based on
seasonal runoff from the Sierra Nevada and wers interruptaed for 4 to 8 months
every year.

As a result of construction of various water management structures, there
are several areas along the St. Johns River with standing water even during
periods when water is not being released from Kaweah Reservoir. Fish species
present in the lower Kaweah and St. Johns Rivers are introduced by releases from
the reservoir and the Friant-Kern Canal. Releases from Terminus Dam are
introduced into the lower reaches of the Kaweah River at the Terminus Forebay.
Water is diverted from the Friant-Kern Canal into the lower Kaweah and St. Johns
Rivers near Woodlake.

Tulare Lakebed. In the late 19th century, commercial fisheries existed in the
Tulsre lakebed as well as commercial markets for frog legs, waterfowl, and turties.
Because of the changes in the lakebed and the current agricultural practices, fish
presently inhabit only the canals in the area. Howaever, fish can inhabit the
lakebed when it is fiooded.
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Potentislly Affected Species

Potentially affected species include the California jewe! flower, Kaweah
brodiaea, San Joaquin adobe sunburst, mountain plover, western snowy plover,
heartscale, brittlescale, lesser saltscale, lost hills saltbrush, recurved larkspur,
spiny-sepaled coyote-thistie, San Joaquin wooly threads, valley elderberry
longhorn beetle, San Joaquin kit fox, tipton kangaroo rat, California condor, bald
eagle, osprey, peregrine falcon, Swainson's hawk, foothill yellow-legged frog,
tricolor blackbird, white-faced ibis, blunt-nosed leopard lizard, and Kaweah
brodiaea. Of these species, the Kaweah brodiaes, the spiny-sepaled coyote-
thistie, and the valley elderberry longhorn beetle have been identified in the area.
The Tulare lakebed is along the Pacific Flyway, a route for migrating shorebirds
and waterfowl. 'Additional information can be found in Chapter 3 and Appendix C
of the EIS/EIR.

Cultural Resources

Prehistoric occupation of the Kaweah River basin began 3,000 years ago.
Several village sites are associated with the Yokuts Indians who historically
inhabited the region. A cultural resourcas survey completed prior to completion of
Terminus Dam in 1962 identified 30 archeological sites, consisting of villages,
cemeteries, petroglyphs (rock art), hunting blinds, and food-processing stations
{bedrock mortars and metate slicks).

A cultural resources survey for the expanded area of potential impact
sround Lake Kaweah was completed in 1990. No newly discovered archeological
resources were found in the Lake Kaweah area. One previously recorded site
along the Kaweah River-could not be relocated and may have been destroyed, but
three other known sites were relocated and evaluated. Seven sites reported by
University of California, Los Angeles (UCLA) in the Lake Kaweah area were also
evaluated. In 1984, an intensive Cultural Resources Survey was conducted by the
UCLA Archeology Department for Lake Kaweah. This survey produced evidence
of the Limekiln quarry of 1888. Loading remps, quarry pits, mine shafts, and
railroad ties are evident. The extracted lime from the quarry was used for cement
and other building materials for the construction of many San Joaquin Valiey
communities.

The Tulare lskebed was believed to have been highly populated area in
prehistoric times. Three major village sites were identified along the 1880's era
shoreline.
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Reacreation

Lake Kaweah has four major recreation facilities: Horse Creek, the Kaweah
Recreation Ares, Lemon Hill, and Slick Rock. These were constructed and are
operated by the Corps. The camping facilities are limited to 80 developed
campsites at Horse Craek for tents, recreational vehicles, and trailers. Other
locations around the lake also provide fishing, swimming, and picnicking. A full-
service marina at Lemon Hill provides gasoline, berths, docks, mooring, boat
rentals, and a four-lane boat launching ramp. A number of portable restrooms are
iocated around the lake, while flush restrooms and showers are present at Horse
Cresk and Kaweah Recreation Area. Lake Kaweah has a mean pool surface area
of 1,065 acres and 1,913 surface acres at grass pool {694 fest).

There are a total of 130 parking spaces for cars and 160 car-trailer
combinations. Limited use of those areas is severely restricted because parking is
limited at the Lemon Hill and Kaweah Recreation Area. Visitors parking along the
sides of Highway 198 create rather hazardous situations with high-speed traffic
close to recreational parking. This safety hazard was tempered by the addition of
a new parking area at the Lemon Hill area. The new parking lot has 50 additional
spaces for cars and 80 new car-trailer combination spaces. A map of the
recreation facilities at Lake Kaweah is shown in figure 2-7.

Along the Kaweah River below Terminus Dam, some recreation
improvements have been made. Cities within Tulare County, including Visalia,
maintain parks and provide community centers for recreation purposes. These
recraeational sites often include swimming pools, playgrounds, and bali fields for
aither public or private use.

No recreational facilities or areas are known to exist within the Tulare
lakebed.

Hazardous, Toxic, and Radioactive Wastes (HTRW)

An Environmental Site Assessment (ESA) was conducted by DWR in 1995
to identify HTRW sites associated with the Kaweah River basin project. The Lake
Kaweah assessment area included Lake Kaweah and all land within 1 mile of the
lake, while two downstream areas which are proposed as mitigation sites were
also surveyed for HTRW sites. The assessment area did not encompass the entire
study region as referenced in other sections of this document because adverse
impacts 10 HTRW sites are not expected to occur downstream from Terminus
Dam. During collection of data, existing photographs and records, were reviewed,
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sites were visited, and interviews were conducted with appropriate personnel from
Federai, State, and local egencies. The ESA is attached as documentation.

EXISTING WATER RESOURCE PROJECTS
Terminus Dam and Lake Kaweah Basin

Terminus Dam and Reservoir {Lake Kaweah) are a multipurpose dam and
reservoir completed by
the Corps in 1962 to
provide flood control
and irrigation water
supply storage. (See
photo 2-1.} Htis 20
miles upstream from
Visalia and about
1 mile upstream from
the confluence of Dry
Creek and Kaweah
River. Terminus Dam
and Lake Kaweah were
authorized by the Flood
Control of 1944, Public |

Law 78-534, in Photo 2-1: Terminus Dam and Lake Kaweah

accordance with the

recommendations of

the Chief of Engineers in Flood Control Cornmittee Document No. 1, Seventy-
aighth Congress, second session. The water rights to the conservation water
stored by the dam are owned by the members of Kaweah and St. John Rivers
Association.

Terminus Dam was constructed with 150,000 acre-feet of storage
capacity—142,000 acre-feet of joint-use flood control and irrigation water supply
storage and 8,000 acre-feet of sediment storage. Since 1962, approximately
7,000 acre-feet of sediment has accumulated in the reservoir, leaving about
1,000 acre-feet of sediment storage. During the rain season, when water is
available, the sediment pool has filled and has been used for recreation (i.e.,
boating and fishing) and to support fisheries. However, the sediment pool can be
fully evacuated during the snowmelt season; therefore, there is no dedicated
permanent minimum pool for recreation and fisheries.
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in 1970, the fiood control operation at Terminus Dam was revised to include
conditional storage (i.e., precipitation parameter). The operation allows storage of
an additional 7,000 acre-fest of conditional space for "carryover” water during the
rain season on top of the sediment pool when antecedent rainfall conditions are
favorable. During most years since 1970, favorable rainfall conditions and
available water have allowed more than 2,200 acre-feet of storage during the rain
season. These conditions have enhanced recreation snd fisheries at Lake Kaweah
and irrigation operations.

Terminus Dam consists of a rolled earthfill main dam structure and an
auxiliary dam, outlet works consisting of a control towaer, intake structure with
trashracks and three gated rectangular conduits measuring 5 feet by 9 feet, and
an ungated spillway. Lake Kawaesh has a surface area of 1,913 acres at 8 gross
pootl elevation of 694 feet. The main dam is 250 feet high and 2,375 feet long.
An auxiliary earthfill dam 130 feet high and 870 feet long lies to the south of the
main dam. The crest is at elevation 750 feet and base at 520 feet.

The spiliway is an ungated, broadcrested weir with a notch on the bottom
channal which has a width of 307 feet and sill elevation at 694 feet. The notch is
a concrete-lined channel 135 feet wide and 14.4 feet deep and is designed to pass
a flow of 22,000 cfs. The notch spans 135 feet of the total 307 foot bottom
width of the spillway channel. The notched section is set at the existing gross
pool elevation of 694 feet. The remaining weir crast is set at 708.4 feet. The
side slopes of the spiliway channel are 1.0 vertical on 0.5 horizontal. The exit
channel is 200 fest long with a supercritical invert slope of 0.01. (See plate 1.)

The outlet works consist of three 5- by 9-foot rectangular conduits with
slide gates and a total release capacity of 8,500 cfs. The outlet works are located
at the base of the dam (520 feet}, which allows for the entire reservoir to be
evacuated. In 1990, a 17-megawatt hydroslectric powerplant was retrofitted to
Terminus Dam by the Kaweah River Power Authority. Power is generated only
during irrigation and flood control releases and is sold to Southern California
Edison Company.

Approximately 3,071 acres in project lands were acquired st Terminus Dam
and Lake Kaweah. Of this total, 2,752 acres were acquired in fee, 310 acres in
flowage easement, and 9 acres in other easements. There is an outgrant
sasement of 192 acres to the State of California for highway right-of-way.

The recreation facilities at Lake Kaweah were constructed by the Corps and
transferred to Tulare County for operation and maintenance and additional
developments in June 1962 under terms of a 25-year license. In April 1972,
Tulare County relinquished all planning, development, and management of public
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recreation areas at Lake Kaweah back to the Corps. Since that time, upgrading of
existing recreation areas for public health and safety, and operation and
maintenance of facilitias at the reservoir have been by the Corps. For the public's
benaefit, an area of land and water at Lake Kaweah has been outleased for
development and operation of the commercial marina concession on the lake
(currently at the Lemon Hill Recreation Area).

Southern California Edison Company Hydroelectric Plants

Three small hydroelectric powerplants 10 miles upstream from Terminus
Dam produce a total capacity of 6,700 megawatts and average annual output of
40 megawatts. These powsrplants are owned and operated by the Southern
California Edison Company. The regulatory storage capacity of the plants is small
and does not affect the operation of Terminus Dam.

Central Valley Project - Friant-Kern Canal

The U.S. Bureau of Reclamation's Central Valley Project (CVP) is the largest
water storage and delivery system in California; it consists of 18 Federal reservoirs
and 4 reservoirs jointly owned by the State. Friant Dam and Reservoir (Millerton
Lake), 60 miles north of Visalia, control flows from the San Joaquin River; the
reservir has a storage capacity of 520,500 acre-feet. The Friant-Kern Canal is 152
miles long and supplies irrigation water from Friant Dam to service areas in the
lower San Joaquin Valley to the south. The canal crosses, via siphons, the St.
Johns and Kaweah Rivers about 3.5 miles downstrearn from Mckays Point. The
Friant-Kern Canal has 8 maximum capacity of 5,000 cfs that graduaily decreases
to 2,000 cfs at its terminus at the Kern River near Bakersfield. Fioodwater from
the Kaweah River has been pumped into the canal to reduce downstream flooding
in the Tulare lakebed on three occasions (1978, 1982, and 1983). Howaver,
consent is required from the USBR to use the canal for fiood control. The canal is
not a reliable flood control measure and cannot be used when it is full or when
downstream demand is insufficient. Deliveries of service contract irrigation water
from the Friant-Kern Canal are made to the Tulare Irrigation District and lvanhoe
Irrigation District.

State Water Project - California Aqueduct

The California Aqueduct is an integral part of the State Water Project.
It consists of a 444-mile-long water conveyance system that transports irrigation
and municipal water from the Banks Pumping Plant at the Sacramento-San Joaquin
Delta to Lake Perris in Southern California. it includes 1 million acre-feet of the
2 million acre-foot San Luis Reservoir which stores excess water above immediate
system needs during winter flows from the Sacramento-San Joaquin Deita.
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Deliveries of State Water Project water from the California Aqueduct are provided
to Tulare Lake Basin Water Storage District which has a contract for 118,500
acra-faet per year of entitlement water. It is delivered to the lakebed via two
iatoral canals—Lateral A near Kattleman City and Lateral B a few miles to the
south,

Mckays Point Weir

Three miles
downstream of Tarminus
Dam at Mckays Point, a
fiow split structure divides
fiows south into the iower
Kaweah River and north
into the St. Johns River
channels. (See photo 2-2.)

The flow split is
accomplished by means of
a fixed broad-crested weir
consisting of two sections,
each 113.6 feet long, Photo 2-2 - Mckays Point Flow Split Weir
equipped with flashboards,
with the same crest elevations, and each crossing the head of each channel. The
structure has a maximum operating capacity of approximately 5,500 cfs. For
flows exceeding 5,500 cfs, flow splits are unpredictable, and channel capacities
may be exceeded downstream on either the lower Kaweah River or St. Johns
River. The flow split structure was refurbished in 1962 as part of the Terminus
Dam project. '

Channels

Below Mckays Point, the St. Johns River flows west 23 miles, passes north
of the city of Visalia, and unites with Cottonwood Creek to form Cross Creek,
which flows southwest 35 miles to the Tulare lakebed. The Kaweah River flows
southwest below Mckays Point and divides into numerous distributaries. The
Kaweah River divides into Mill Creek, Packwood Creek, Cameron Creek, and Deep
Creek, and other distributaries. Some distributaries and canals come togsther to
form Elk Bayou and flow southwesterly to connect with the Tule River 25 miles
downstream. Mill Creek is 8 main distributary that passes under and through
portions of Visalia in a closed conduit. Packwood, Cameron, and Deep Creeks
flow south of Visalia. The distributaries also function as canals to deliver irrigation
water to service areas downstream. Numerous irrigation ditches and canals




53

Chapter 2 - Study Area Description

branch out from the distributaries and criss-cross the flood plain downstream from
Mckays Point. The canals are very small, with capacities ranging from 9 cfs to
700 cfs. The Kaweah River distributaries are shown in figure 2-3.

Spreading Basins

Local water interests constructed spreading basins and percoiation ponds to
store floodwater from the Kaweah River and for ground-water recharge. The
basing have a combined capacity of 18,845 acre-feet and individual capacities of
20 to 9,000 acre-feat. (See figure 2-8.) The basins are operated by non-Federal
interests and are used as a part of the flood control operation of Terminus Dam.
Flood releases and unregulated local flows exceeding irrigation uses are diverted to
the spreading basins, with excess going to the Tulare lakebed. The average
spreading demand is 42,600 acre-feet per month.

Levees

Most of the channels downstream from Terminus Dam in the alluvial flood
plain do not have levees. Levees on the St. Johns River below Mckays Point are
intermittant on banks beginning 8 miles downstream from Mckays Point to the
confluence of Cross Creek, roughly 18 miles. Levees on the left bank of the
St. Johns River protect urban areas in north Visalia and are generally better
reinforced than levees on the right bank.

Tulara Lakebed

Agricultural lands in the Tulare lakebed receive flood protection from an
extensive system of levees and leveed canals. During periods of flooding, these
levees confine floodwaters, allowing the remaining lands to be farmed. Generally,
farmland is systematically fiooded when floodwater entering the lakebed exceeds
the capacity of the water conveyance system f{i.e., canals). During fiood events,
floodwater is moved to noncropped water storage facilities at the south end of the
lakebed, called the “south flood area.” If the conveyance system is unable to
move all floodwater to the south flood area, then farmland in the lakebed or "main
area” is flooded. Levees ware first built in the late 1800's by local landowners.
Reclamation districts formed under the California general reclamation district laws
led to improvements and construction of additional levees. Since 1983, there
hava been few changes to the levees. The 103 miles of levees in the Tulare
lakebed are up to 35 feet wide at the crowns, 19 feet high, and 110 feet wide at
the base. Most of the water rights for the diversion of Kaweah River water for
irrigation have been transferred to the Kaweah Delta Water Conservation District
by Tulare lakebed interests.
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A 14-mile pipeline, 17 miles of canais (Main Drain Canal), and a serigs of
pumps collect and convey subsurface drainage waters to 2,900 acres of
evaporation basins, primarily at the south fringe of the Tulare lakebed. The Tulare
Lake Drainage District is responsible for disposing of approximately 10,000 acre-
feet of saline drainage water per year. The channel and levee systam in the
lakebed is shown in figure 2-4.

FUTURE CONDITION WITHOUT-PROJECT
Land Use

Future land uses in the foothill area around Lake Kaweah, Dry Creak and
near Three Rivers are expected to change slightly, if at all.

Land use and population of the Tulare lakebed are also expected to remain
essentially the same. The city of Corcoran experienced a 1.0 percent population
increase from 1993 to 1994, According to the Tulare County Land Bureau and
California Farm Extension Service, land ownership and division of parcels could
change, but land use and crops are expected to remain the same. Salinity in the
Tulare lakebed subsurface is expected 1o continue to be a manageable problem in
regard to saline drainage disposal.

The California Farm Extension is concerned that some lands may go out of
production due to ground-water overdrafting in the lower and upper San Joaquin
Valley. Ovaerdrafting is lowering the ground-water table and increasing the cost of
pumping. it is unknown what impact this will have on future agriculture in the
area and what future effect overdrafting would have on ground-water elevations at
specific locations. It is assumed that the area under cultivation would remain
basically the same as now over the next 100 years; however, economics and the
availability of water could limit expansion of land under cultivation.

Terminus Dam and Lake Kaweah

On the basis of recorded sediment accumulation in 1977 and estimated
sediment inflow since that time, it is estimated that the total storage capacity of
Lake Kaweah will be reduced to about 140,700 acre-feet by the year 2000. Flood
control and irrigation water supply storage space will continue to diminish as
sediment accumulating in the reservoir decreases the level of flood protection that
Terminus Dam provides and decreases the supply of irrigation water.

Recreation usage is also expected to decline as storage space is lost to
sediment accurnulation over time. The ability to effectively maintain—without
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unreasonable reductions in flood controb~the 7,000 acre-feet of conditional rain
flood storage space will be lost to sediment accumulation in the near future. As
the conditionat rain flood storage space diminishes, there will be less capacity to
store water for flood protection during fall and winter months for recreation and
fisheries.
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Mehrten Marina at Lake Kaweah. The declining sediment
storage space and drought conditions have lowered lake levels
during the winter season and end of the sumner.
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Chapter

3 FLOODING
General

Maijor floods on Kaweah River and its distributaries can generally occur any
time from November through July. Flooding can be from two types of floods rain
and snowmelt. Snowmeit floods generaily occur February through July and are
characterized by long periods of runoff, large volume, and moderate peak flows
that are confined within the channels. Rain floods occur during the period
November through March and are characterized by high peak flows of a shorter
duration {i.e., few days) that exceed the capacity of downstream channels. This
type of flood results from high intensity rainfall over the river basins. Rain and
snowmelt floods can generate inflow into the Tulare lakebed, which is a terminus
for the Kaweah, Kings, Tule, and Kern Rivers.

Unregulated flows from Dry, Yokohi, and Mehrten Creeks, and other
streams enter the Kaweah River downstream from Terminus Dam. There are no
major levee systems in downstream channels, except an intermittent system of
levees on the St. Johns River that protect Visalia on the north. Capacities of
downstream channels are small and are used mainly for irrigation.

Flood Plains

The areas affected by the Kaweah River flooding are the downstream area
below Terminus Dam and the Tulare lakebed. The downstream area flood piain is
3 large alluvial fan comprising 200,000 acres. Flooding on the Kawesh River
altuvial fan is characterized by shallow sheet flow with depths up to 3-4 feet and
high velocities at the apex, where the gradient is steepest.

Although the Kaweah River alluvial fan has been modified by human
activity, such as farming, roads, development, and channelization, etc., overflows
from the low-capacity channels and distributaries form sheet flow over urban and
agricultural areas. The alluvial flood plain includes the communities of Visalia,
Farmersviile, Tulare, lvanhoe, and Goshen. State Highways 99, 63, and 65; two
railroads; and the Friant-Kern Canal traverse the flood plain and can influence the
direction of flows and create ponding. State Highway 198 bisects the flood plain
east to west and tends to divert flows west toward Visalia. The 100-year flood
plain east of Highway 99 and north of Sierra Boulevard is shown in figure 3-1.
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Agricultural damages within the downstream area upstream from Tulare
lakebed are sustained when the channel capacities of the St. Johns River or lower
Kaweah River below the Mckays Point diversion structure are exceeded, which
occurs within 5,500 cfs in the Kaweah River above Mckays Point. Farmlands in
the Tulare lakebed are damaged when flows into the lakebed exceed
approximately 1,500 cfs. However, costs can be incurred in pumping floodwater
at flows less than 1,500 cfs.

Historic Fiood Damages - Downstream Area

Flood records along the Kaweah River date to the mid-1800's and show that
major floods prior to 1900 occurred in January 1862, December 1867, and
February 1893. In the 1900's, major rainfloods prior to construction or Terminus
Dam occurred in 1906, 1916, 1917, 1937, 1950, and 1955, and a major
snowmelt flood occurred in 1958. Major storms since the construction of
Terminus Dam were in 1966, 1969, 1978, and 1983. Fiood damages to the
Tulare lakebed have been caused by both rain floods and snowmelt fioods.

The most damaging and largest recorded rain flood before the construction
of Terminus Dam was in December 1955, when flows in the Kaweah River peaked
at 87,300 cfs. The largest rain storm of record occurred in December 1966,
shortly after Terminus Dam was built. This storm produced a record peak inflow
into Terminus Dam.

1950. The storm of November 19, 1950, produced a peak flow of
53,000 cfs at Mckays Point and a volume of 69,000 acre-feet. It flooded
approximately 48,000 acres. Up to 50 acres of urban land were flooded in Visalia,
Woodlake, and Farmersville. Considerable damages were sustained to raiiroad
tracks, bridges, and pasture. A rain storm on December 4, 1950, created a peak
flow of 14,500 cfs at Mckays Point and caused a small amount of damage.

1955. The storm of December 1955 flooded 126,200 acres. Because
Terminus Dam was not yet built, flooding was completely unregulated, and the
peak flow at the Three Rivers gaging station (near Terminus Dam site} was
87,300 cfs. The estimated flood voiume was 120,000 acre-feet. Most of the
flooding occurred along the major distributaries such as the St. Johns River; Mill,
Cameron, Packwood, and Cross Creeks; and Elk Bayou. Urban areas and roads
were damaged, irrigation diversion structures were washed out, and farmiand was
inundated to depths of 1 to 4 feet for periods of 2 to 3 days.

1958. The rain floods of February through April 1958 and the snowmeilt
floods of May and June 1958 flooded 8,500 acres and damaged agricultural and
urban areas.
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1966. The storm of December 19686, which occurred shortly after Terminus
Dam was built, flooded 8,090 acres downstream from Terminus Dam. Damages
were to public facilities, urban areas, and agricultural lands. Public facilities
accounted for 33 percent of the damages. Peak flow into Terminus Dam from the
Kaweah River reached 105,000 cfs and 14,500 cfs from Dry, Mehrten, and
Yokohi Creeks. Terminus Dam controlled Kaweah River flows to 5,670 cfs.

1969. Two large storms during January and February 1969 produced peak
inflows of 35,600 cfs and 20,700 cfs, respectively, into Lake Kaweah. The inflow
was completely controlled by the dam until flows from downstream tributaries
subsided. Peak flow from Lake Kaweah was 4,342 cfs. The peak flow from Dry
Creek was about 6,020 cfs, and the peak flow at Mckays Point was 6,750 cfs.
Without the dam, the runoff would have reached 40,000 cfs at Mckays Point.

The two storms damaged many roads, parks, and recreation facilities above
Terminus Dam. Below Terminus Dam on the Kaweah River delta, 15,570 acres
were flooded.

1978. The storm of February 1978 was a fairly large storm, although it
only produced a flow of 955 cfs below Terminus Dam; 8,530 acres were flooded
downstream from Terminus Dam.

Flood damages from rain events to areas below Terminus Dam, but
excluding the Tulare iakebed, are presented in table 3-1.

Historic Flood Damages - Tulare Lakebed

Flooding in the Tulare lakebed can resuit from inflow from rain flood events,
snowmelt events, and a combination of rain and snowmelt events. Although the
lakebed is fed by four major streams, the Kaweah River contributes a large
percentage of the total flow to the lakebed because of the large capacity of
reservoirs and other facilities on other streams. Pine Flat Dam and Reservoir on
the Kings River has a capacity of 1 million acre-feet, and downstream flows can be
directed either north into the San Joaquin River {(and other channel bypasses) or
south into the Tulare lakebed. The Kings River project directed the minimization of
flooding in the Tulare lakebed by directing flows into the San Joaquin River. The
Kern River, although a large system, typically contributes a very small percentage
of flooding because of the Kern River Intertie, which transfers floodwater to the
California Aqueduct. The history of flooding in the Tulare lakebed caused by rain
and snowmelt flooding is discussed below.
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Table 3-1
Rain Floods Below Terminus Dam [1]
Fow Foed FRood FRood Rood(21 Damages Damages Area
Food Below A N
Data Mckays
boint (cfs) %) wn Flood Year (6} 1984 ($) Food Yeer (4) 1994 (8} {Acres)

Nov 60 53,000 0.8 125 $1,099.000 46,817,448 [£)] 3] 47,600
Dec BE 7,300(4] 0.43 232 $11,845,000 |$68,075.663 31 I3 128,200
Aprit 68 165,900(4) - - 485,000 $340,865 3) (3) 8,500
Dec 88 5,670 25 40 $1,013.000 34,674 182 422,500,000 $103,819 444 8,080
Jan 89 8,760 8.2 12 $3,205 000 $13,058.780 37,500,000 430,551,771 15,570
Feb 78 956 30 3 41,868,000 $4,139 857 $8,6365,000 $19018,132 8,530
[1) Does not include damages to Tulare lakebad.
[2] From Consumer Price Index Conversion.
(3] Not Dam not
(4] Flows measured st Thiee Rivers, CA. Fiows and flood frequancies reprasent 3oth pre- and post-Terminus Dam conditions.

1950. The rain storms of November and December 1950 caused an inflow
of 78,000 acre-feet into the Tulare lakebed from the Kaweah, Kings, and Tule
Rivers. About 10,600 acres were flooded in the lakebed. The Kaweah River
contributed about 14,400 acre-feet of this flow. Flood damages were sustained to
barley crops, ditches, wells, pumps, machinery, roads, and levees.

1955. The rain storms of December and January caused an inflow of about
55,000 acre-feet into the Tulare lakebed from the Kaweah and Tule Rivers. An
additional 10,000 acre-feet of floodwater reached the lakebed in February. About
7,600 acres were flooded in the lakebed. Damages were sustained to barley
crops, irrigation equipment, and levees.

1958. The rain floods of February, March, and April, and snowmelt floods
of May and June caused an inflow of 175,000 acre-feet into the lakebed, of which
72,800 acre-feet was from the Kaweah River. About 24,000 acres were flooded
in the lakebed. Damages were sustained to crops, roads, levees, irrigation
systems, stream channels, and utilities.

1966. The rain flood of December 1966 caused an inflow of 32,000 acre-
feet into the Tulare lakebed from the Kings, Kaweah, Tule, and Kern Rivers.
Damages were sustained to barley crops, machinery, and levees.

1969. The rain storms of January and February caused an inflow of
296,000 acre-feet into the lakebed. The snowmelt floods from April through June
produced peak storage of approximately 1 million acre-feet in the lakebed.
Approximately 88,000 acres were flooded, and some lands were flooded for
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3 years. Damages were sustained to crops (loss of prepared seedbeds and loss of
crop production during the inundated period) and levees. Damages were also
incurred in the cost of dewatering and flood fighting.

1978. The rain flood of February 1978 caused an inflow of 32,000 acre-
feet into the lakebed. Additional flow entered the Tulare lakebed through June
1878. Damages were sustained to crops and levees.

1983. The rain storm and snowmelt floods from January through July
caused an inflow of 935,000 acre-feet into the lakebed. About 101,600 acres
were flooded in the lakebed, and some lands were flooded for 2 years. Damages
were sustained to crops, loss of crop production, levees, and roads. Flood
damages were minimized by conveying floodwaters to the south flood area and by
pumping floodwaters into the Friant-Kern Canal and the South Fork of the Kings
River for disposal through the San Joaquin River.

The Tulare lakebed flood damages are presented in table 3-2.
Future Flooding

The potential exists for greater flooding than has occurred in the past. To
date, there have been over 13 major rain floods beginning with the first account of
flooding back in 1861. Hydrologic studies indicate that future floods in the area
could be significantly more severe than any flood in the past. Based on flood
records going back 126 years, four of the most severe rain floods on record have
occurred in the past 41 years.

Based on the level of flood protection currently provided by Terminus Dam,
the downstream area, including the city of Visalia and Tulare iakebed, is still at
risk. The general economy and welfare of the people working and living in the
downstream area and Tulare lakebed would be adversely affected by any flooding.

Appropriate measures need to be taken to reduce the potential flood threat.
Increased flood protection for Visalia, the agricultural land along the Kaweah River,
St. Johns River, Cross Creek, and the Tulare lakebed region would be an
appropriate solution to the problem.
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Table 3-2
Tulare Lakebed Flood Damages [1]
Water Year p;‘":::' “::":::h A"‘: :::;“d %:::‘:':: Flnzﬂlr;:u
{ocre-fost) {Flood Year)

1950 Nov-Dec 68,000 10,600 NA (2] $810,000
1955 Dec-Feb 65,000 7.600 NA $573,000
1958 Feb-Jun 175,000 24,000 NA $2,281,000
1967 Dec 32,000 NA NA 48,160,000
1969 Jan-Jun 1,000,000 88,000.00 Sep 71 $11.000.000
1978 Feb-Jun 80,000 32,000 (3] Jul 78 $9,547,000
1980 Feb-Jun 140,000 43,500 [3] Jun 80 NA 2]
1982 Apr-May 52,000 22,500 [3] May 82 NA (2}
1983 Jan-Jul 935,000 101,600 (3) Jan 85 NA (2}
1986 Mar 90,000 27,500 (3] May 88 NA {2)

[1]1 Rein and snowmelit flood damages.

[2] Data not availabls.

{31 Includes South flood ares.

LAKE KAWEAH SEDIMENT STORAGE

The sedimentation rate in Lake Kaweah has exceeded that originally
predicted prior to construction of Terminus Dam (1962). In 1977, a hydrographic
survey of the reservoir indicated that about 7,000 acre-feet of sediment had
deposited in the reservoir. The bulk of this sediment inflow is believed to have
occurred during the 1966 flood event. Accordingly, at that time, only 1,000 acre-
feet of the original 8,000 acre-feet sediment storage remained.

On the basis of soil conditions and expected storm runoff relationships in
the watershed, it is estimated that the average annual equivalent sediment inflow
to the reservoir is about 120 acre-feet. However, based on recorded runoff from
storms since 1977, it is believed that the recent annual equivalent rate has
averaged only about 100 acre-feet. On the basis of this rate, it is believed that by
the year 2000 (basis for predicted project operations), only about 140,700 acre-
feet of available storage space will be present in the reservoir. At that time, the
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total accumulated sediment storage will be 9,300 acre-feet, which will exceed the
allowable sediment storage by about 1,300 acre-feet. Over the remaining
100-year period of analysis, it is estimated that the total storage space will
diminish by an additional 12,000 acre-feet, leaving only about 129,000 acre-feet
of total storage space in the reservoir.

By the year 2000, and most certainly by the end of the 100-year period of
analysis, because of the reduction in total storage space due to sediment inflow,
the level of flood protection provided by Terminus Dam to downstream areas will
diminish. Available irrigation water supplies will diminish. In addition, space for
seasonal recreation use and fisheries resources will be severely impacted.
Additional storage space in Lake Kaweah is needed to compensate the loss of
space due to sediment accumulation.

WATER SUPPLY

The KDWCD and other members of the Kaweah and St. John Rivers
Association need additional sources of water supply. An ever-changing cycle of
wet and dry years causes the area to be susceptible to low-moisture seasons. The
area experienced consecutive years of drought from the late 1980s to the early
1990s. During "dry" years, they depend heavily on ground-water pumping for
most of their irrigation needs.

Additional surface water storage would increase the ability of irrigation
water users to make beneficial use of the existing surface water in the study area.
Increased storage capacity would allow holding additional water for a longer period
in the season, thus making it available for irrigation at a time that is appropriate for
crop needs. Without increased storage capacity, these waters would end up
flowing into the Tulare lakebed and could cause flood damages. Provisions for
additional upstream irrigation water storage would allow water to be beneficially
used during the irrigation season so surface water use could be increased in lieu of
pumping ground water for irrigation.

RECREATION

Recreation opportunities are available at Lake Kaweah, Pine Flat Lake, and
Success Lake; Sequoia and Kings Canyon National Parks; Sierra and Sequoia
National Forests; Kaweah, Tule, and Kings Rivers; and Mountain Home State
Forest. All these areas provide a variety of choices to residents and visitors in the
area. Boating opportunities abound at the three lakes described above and are all
within a reasonable driving distance from each other. Most of the lakes, however,
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are experiencing heavy visitation. There is a need for additional recreational
facilities in the area. Although 50 new parking spaces for cars and 80 new car-
trailer combination spaces have been added at Lemon Hill Recreation Area,
additional parking areas are needed at Lake Kaweah. Parking along Highway 198,
which is discouraged due to safety considerations, is common during peak use.

As mentioned, due to the continued accumulation of sediment in Lake
Kaweah, there will be less water stored during the winter for water-based
recreation activities, such as fishing and boating.

This study did not include recreational enhancement, since a non-Federal
sponsor {public entity) willing to cost-share in recreation studies could not be
initially identified. Should a non-Federal sponsor step forward in the future, the
potential for adding recreation can be evaluated.

HYDROPOWER

The California Energy Commission (CEC) has adopted forecasts for sales and
peak load electrical energy requirements for the study area. These forecasts are
summarized in table 3-3. The CEC forecast is higher throughout the forecast
period than predictions made in 1988, due largely to revised economic and
demographic assumptions, new energy price projections, increased commercial
floor space projections, and a revised calibration procedure. Many existing
electrical plants use nonrenewable fossit fuels which are escalating in price and are
in decreasing supply. Hence, any additional energy produced from hydropower
would be beneficial as a nonpolluting energy source. However, with the drastic
drop in electrical energy costs, the financial viability of hydroelectric power
generation is decreasing.
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Tabie 3-3
Energy Projections
Sauthern California Edison Planning Area Results

Energy {GWh)} Peak (MW)
Yaar 1988 ER Staff ER 7 CFM 8 1988 ER Staff ER 7 CFM 8
e = e e soe—— AU,
1985 68337 68295 88368 14812 14837 14801
1987 71230 71476 73520 15001 14837 15062
1894 84470 81294 85388 18396 17569 18998
1999 93598 90657 95244 20628 19850 21429
2001 96732 93656 88788 21554 21131 22323
2007 108680 103071 110048 24338 23533 252085
2009 N/A N/A 114125 N/A NIA 26250
pa— — = = = |
1988 ER = Adopted forecast from
STAFF ER 7 = CEC staff projections from icil
CFM 8 = Common Forecasting Methodology 8, used in this report
Data is from the California Energy Demand:. 1989-2009, prepared for consideration in the 1990 Blectricity
Report Proceedings, Volume V: The Southern California Edison Planning Area Forms. June 1989 California
Eneru Commission.
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Tulare lakebed flooding in July 1983. An inflow volume of 830,000 acre-feet
Sfrom January through July 1983 flooded over 81,600 acres and some flooding
lasted 2 years.
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__TECHNICAL STUDIE

HYDROLOGY

The Kaweah River flows into Lake Kaweah, which is
operated primarily for flood contre! and irrigation water supply. Three major
tributaries to the Kaweah River below Terminus Dam are Dry, Mehrten, and Yokohl
Creeks. Dry Creek, having considerable flood potential but no storage facilities,
enters the Kaweah River above Mckays Point. Mckays Point is a control point for
objective flow releases from Terminus Dam, and is also where the riverflows are
divided between the St. Johns and Kaweah Rivers. Mehrten and Yokoh! Creeks
join the Kaweah River belaw this point.

The main river channel of the Kaweah River forms numerous distributary
channels east of Visalia. These distributaries transport water for irrigation and
spreading for ground-water raecharge, and much of the water seeps into the sandy
riverbeds. However, excess flow from these channels, as well as the Kings, Tule,
and Kern Rivers and other sources, enters Tulare lakebed and fioods valuable
agricultural property.

Lake Kaweah has not spilled during a rain flood since its completion in
1962. It filled in December of 1966 and nearly filled in 1969. It is expected to
spill at about a 46-year flood event.

Channel Capacities

The objective flow on the Kaweah River at Mckays Point is not to exceed
5,500 cfs, above which control is lost at Mckays Point and flood damage occurs
downstream. The flow is divided between the St. Johns and Kaweah Rivers at
Mckays Point. The St. Johns River carries flows northwest, and the Kaweah River
flows southwest from Mckays Point. The channel capacities within the system
vary widely and in many cases are unknown. The Kaweah River and its
distributaries terminate in Tulare lakebed and in percolation basins upstream from
the lakebed.

Unimpaired Rain Flow Frequency Curves - Kaweah River

Flows from three gage locations were combined and adjusted to produce a
continuous inflow record to the reservoir of 85 years, extending from 1904
through 1988. Thesa data were used to develop unimpaired rain flow fraquency
curves shown in figure 4-1.
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Unimpaired Snowmelt Flow Frequency Curves

No adjustment was made to the gage flows because it was assumed that all
snowmelt flow originated above the gaging stations. The same period of record,
1904 through 1988, was used. Data for the unregulated snowmelt flow
conditions are plotted in figure 4-2.

Unit Hydrograph, Loss Rates, and Base Flow

A 1971 hydrologic study of Dry Creek, the December 1966 and January
1969 floods were used as a basis for developing the 1-hour unit hydrograph for
the Kaweah River.

An initial loss of zero and a constant loss rate of 0.38 inch per hour were
used for the December 1966 flood on the Kaweah River. The initial base flow was
assumed to be 400 cfs, and the recession flow was started at 10,000 cfs. For the
January 1969 flood, the initial loss of 1.0 inch was used along with a constant
loss rate of 0.285 inches per hour. The initial base flow was assumed to be
4,000 cfs, and the recession was started at 10,000 cfs.

Standard Project Flood

The Standard Project Flood (SPF) is developed independently of the
frequency analysis and is used to judge the reasonableness of the frequency
curves. It is also used to pattern hypothetical floods. For the Kaweah River, the
SPF volume is 245,500 acre-feet, and the peak flow is approximately 117,700 cfs.
For a specific event over Dry Creek, the SPF peak flow is 23,000 cfs, and the
volume is 33,000 acre-feet.

Regulated Peak Flow and Volume Flow Frequency Curves

Peak rain flows from the Kaweah River, Dry Creek, and Mehrten and Yokohl
Creeks were used to evaluate the flood plain downstream from Terminus Dam
along the Kaweah River distributaries. Snowmelt flows are lower than rain
floodflows and are usually confined within the channels. The regulated rain flow-
frequency curve for existing conditions is shown in figure 4-3.

Annual flow volume-frequency curves from the Kaweah River were used to
evaluate the flood plain in the Tulare lakebed. A volume-frequency curve for flow
to Tulare lakebed was developed by simulating Lake Kaweah daily operation over
the 85-year period of available flow information. The frequency curve of annual
volumetric flow from the Kaweah River to the Tulare lakebed is shown in
figure 4-4.
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Flow to Tulare Lakebed from the Kings, Kaweah, Tule, Kern, and Local Streams

The annual floodflows to the Tulare lakebed from all sources—the Kings,
Kaweah, Tule, and Kern Rivers and local— streams were used to determine the
extent of flooding in the Tulare lakebed. To determine the annual floodflows to
the Tulare lakebed, the floodwater from the Kaweah River was correlated with
fioodwater from other sources. The volume of floodwater from other river sources
was combined with floodwater from the Kaweah River to determine the total
volume of floodwater flowing to the Tulare lakebed from all sources. The curve
correlating annual floodwater from the Kaweah River and other sources is shown
in figure 4-5.

Variation of Reservoir Storage

The likelihood of particular reservoir storages resulting from the simulated
operations using the 85 years of data was analyzed and presented as a family of
curves. This is shown in figure 4-6.

Sedimentation

As mentioned, when Terminus Dam was constructed, 8,000 acre-feet out of
the total of 150,000 acre-feet was reserved for sediment accumulation. A 1977
hydrographic survey of Lake Kaweah indicated a capacity had decreased to about
143,000 acre-fest, or about 7,000 acre-feet of sediment accumulation. The large
flood event in December 1966, estimated to be greater than a 100-year event, is
believed to have transported much of the sediment into Lake Kaweah. Based on
expected infiows to date, it is estimated that by the year 2000, the total storage is
expected to be decreased to about 140,700 acre-feet. Over the sedimentation
rate, considering the historical data, resuited in a reservoir life of the project, it is
estimated that the sedimentation rate will be about 120 acre-feat per year. At this
rate, the estimated sediment accumulation is 6,000 acre-feet over 50 years and
12,000 acre-feet over 100 years.

Reservoir Routings

For both with- and without-project conditions for rain and snowmelit flood
avents, flood routings through Terminus Dam were based on the mean average
flood control storage space at Terminus Dam over a project life of 100 years. For
both with- and without-project conditions, the sedimantation rate of 120 acre-feet
per year was used. For without-project conditions, hypothetical floods were
routed through the project simulating reservoir operation in conformance with the
reservoir operation rules for Terminus Dam. The project was operated as
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prescribed in the flood control diagram. Releases ware not allowed to exceed

80 percent of downstream channel capacity to account for operational
contingencies. In the base year or year 2000, the available flood contro! storage
remaining in Lake Kaweah was estimated at 140,700 acre-feet. With sediment
accumulating in the reservoir at an average rate of 120 acre-feet per year, in the
year 2050 the available flood control storage would be 134,700 acre-feet, and in
the year 2100 the available flood control storage space would be 128,700 acre-
feet. The mean average reservoir storage over the project life, which is the
storage space available in the year 2050, was estimated at 134,700 acre-feet and
was used in the flood simulation. .

Concurrent flows from Dry, Mehrten, and Yokoh! Creeks were included in
the routings below Terminus Dam. Maximum, mean, and minimum gross pool
elavations were evaluated at Lake Kaweah to determine without-project conditions
for recreation use and for fisheries, and to determine the frequency and magnitude
of pool fluctuations.

Reservoir Operation

For without-project conditions in the year 2050, during the rain fiood season
between September and April, 65,000 acre-feet of storage capacity is designated
“schedule 1" space, and 69,700 acre-feet is designated "schedule 2" space.
During the rain flood season, when storage is within the schedule 1 space,
objective releases are maintained at average irrigation and spreading demand.
When storage is within the schedule 2 space, objective releases are maintained at
maximum channel capacity or 5,500 cfs.

During the irrigation water storage season between March and August,
reservoir releases are made to maximize beneficial use of the released water and
during the snowmeit period between March and July storage is conditional on
predicted snowmelt runoff.

Wave Runup

The longest fetch at Lake Kaweah is from the east-southeast, 2.46 miles.
Overwater wind speeds of 50 miles per hour for 1 minute and 35 miles per hour
for 60 minutes were adopted. The wave runup was calculated at 2.78 feet, with
wind setup of 0.03 foot, for a total of 2.81 feet.
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GEOTECHNICAL EXPLORATIONS

From July 1988 to April 1989, geotechnical explorations were conducted at
Terminus Dam and potential Dry Creek Dam sreas. Subsurface explorations were
performed to ascertain the quality of the subsurface rock at the project sites. Two
test holes were drilled adjacent to the existing spillway to obtain information for
widening of the spillway. Sampling included two metamorphic rock type—a
quartz-mica schist and a quartzite, and two meta-sedimentary rock types—meta-
sandstone and a meta-siltstone. The meta-sediments make up less than 1 percent
of the total recovered core. Information on explorations for the Dry Creek
reservoir site are on file with the Corps.

SEISMIC STABILITY

The static stability of the embankment based on the raised gross pool was
investigated as part of a post-earthquake slope stability evaluation of Terminus
Dam performed in August 1995. A limit equilibrium slope stability analysis was
performed using both pre-earthquake and post-sarthquake material properties. The
following conclusions were drawn based on the results of the analysis:

eRaising the pool level 21 feet from the gross pool elevation of 694 faet would not
significantly affect the limit equilibrium slope stability of Terminus Dam.

oCurrent field test data without further testing do not sufficiently demonstrate
whether liquefaction could occur in the alluvium foundation at Terminus Dam. If it
is assumed that the alluvium foundation does not liquefy, then the integrity of the
dam embankment for the raised 21 feet pool condition does not threaten the
potential sliding surfaces determined in the dam stability analysis. However, if the
assumption is made that the alluvium foundation liquefies in an earthquake, then
the potential sliding exists for both raised pool and existing project conditions
which could result in massive damage to the embankment and catastrophic loss of
the reservoir.

Recent foundation testing, funded by the Dam Safety Assurance Program
(DSAP), has been conducted to determine whether the alluvium foundation is
susceptible to liquefaction. To date, the analysis from this testing has been
inconclusive regarding the safety of the existing dam, its potential foundation
problems, and the sliding threat. Further foundation testing will be required before
a final determination can‘be made regarding the safety of the existing dam. New
foundation testing has been tentatively scheduled in 1996.
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in conclusion, the dam stability condition is the same for both the existing
and raised gross pool elevations. Accordingly, dam safety is not affected by the
raised pool condition. Should it later be determined that remediation is required,
remediation of the dam will be funded under the DSAP program, separate.from the
proposed raised gross pool project.

FLOOD PLAIN DELINEATION
Alluvial Fan

"The flood plains were delineated using historic floods as a guideline. Three
fiood plain studies were compared, the Corps of Enginaers' Flood Plain Information
(FPI) Report, the Federal Emergency Management Agency's (FEMA) Flood
Insurance Study (FIS), and the State Department of Water Resources' (DWR)
Designated Fioodway Study of the St. Johns River. The floods of 1955 (pre-
Terminus Dam) and 1969 (post-Terminus Dam) were also analyzed. The 1955
flood had a peak flow of 87,000 cfs at Mckays Point, and the 1969 flood had a
peak flow of 35,600 cfs at Three Rivers and 6,750 at Mckays Point.

The flow patterns were estimated from maps of historic flooding. The flow
distributions for a 100-year event are shown in figure 4-7. To account for storage
behind major obstructions below Mckays Point, a Modified Puls routings of specific
100-year flood hydrograph was performed. The flood routings included concurrent
flows from Dry, Mehrten, and Yokohl Creeks. The peak flows were compared to
flow from previous flood plain studies. Tha flood plain analysis used available
topographic data and channel ratings from the Visalia Flood Plain Information
Report. The areas fiooded by the Kaweah River are consistent with the 1955
flood after considering the impact of State Highway 198 and other land changes.
The flow patterns were estimated from maps of historic flooding. It should be
noted that numerous changes have occurred since the 1955 flood; levee systems,
roadways, and canals have changed flow patterns. Estimates of depths and
velocities of flooding along the Kaweah River system downstream from
Highway 99 were based on the assumption that ail flows exceeding channel
capacity occur as overbank sheet flow. The amount of overbank flow was
estimated by subtracting channel capacity from the total flow.

Tulare Lakebed
The flood plain in the Tulare lakebed was delineated using historic flood

information, aerial photographs, and data from the Tulare lakebed land users.
Fldod plain information was also obtained from the "Report on lrrigation, Drainage
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and Fiooding in the Tulare Lake Basin,” September 1981, prepared by the Tulare
Lake Basin Water Storage District.

Since the Tulare lakebed is a terminus for the Kings, Kawesh, Tule, and
Kern Rivers, the volumetric flow for rain and snowmelt fioods was used to
determing the areal extent of flooding. Flows into the lakebed were reduced by
12 percent to account for evaporation and overlsnd losses. Damaging floodfiows
for the sconomic studies were assumed to be split BO/S0 betwean the main
lakebod ares and the south flood area, until the south aren i& completaly filled.
The BO/B0 spiit is based upon the Bmitetion of channel capacitias snd pumping
facilities to move watet upgradient fo the south flood area. A floodsd ares versus
flood volumae {ares-copacity] curve was developed and is shown in figure 4-8.
This arga-stotage capscity curve was develaped by the Corps, using information
provided by the Tulare lakebed land users. Other information such as levee
fraoboard and flood sequencing was gevelopad with information from Tulare
igkabed iand users.

Flooding in the main lakebed area is managed by raclarmation districts and
laketied Iand users 10 minimize damages. The areas that are protected by leveas
in the Tulare lakebed are shown in figure 4-9. Based on historical ficoding, it was
cuncluded that the leveed eress generaily ficod in the following sequence, The
Basin area {7,550 acres) is fiooded first up to the 183 fest elavation. The levees
surtounding the Basin area ara maintalned with 1 foot of fresboard. Once full, the
Basin area is purpesely breached by the lakebad land users, and tha adioining
Brown (11,8580 scres} and Cousins {13,260 acres) arsas are flooded consurrently
up to the 183-foot elevation. Thereafter, the Basin, Brown, and Cousins areas fll
concurrantly up to the 189-foot slavation. One foot of frashoard is maintained on
the lovee protecting the RD 749 ares. The foliowing areas are then filied to the
189-foot elevation ity the following progressive order: RD 749 area
{27,600 acres); Lovelace ares (7,650 acres); Progressive and Stevenson arens
{5,890 acres); and Heim area {6,530 acres). Thereafter, all areas fill concurrently
1o the 182-foot elevation. The outer perimeter levees, such as the £ Rico leves,
ara pt the 198 elevation and arg provided with 3 feet of freeboard to account for
wave runup andd wind fetch, At the 142- foot elevation, up 1o 80,880 acres can
fiood in the main iakebed, which can store up to 331,100 acre-fest of Roodwater.

As the main lakebed areas areg fitled, the south fiood area {i.e., South Withur,
Wast Hacienda, Mid-Macienda, and East Hacienda} is also filled, The south Hood
araa hag 8 capacity of 89,826 scroa-fapt and an arsa of 19,680 acres. In alf, up to
100,380 acres can fived in the main lakehed and south area with as much as
1,030,928 acre-feet of fioodwater. Once the flood voluma exceads the 182-foot
glevation in the main lakebed, then the outer perimeter levess were assumed 1o fail
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and the additional land in the lakebed would flood. All assumptions on levee
freeboard and flood sequence were discussed with Tulare lakebed land users. The
incremental storage for each cell and area flooded in the Tulare lakebed is shown

in table 4-1.
Table 4-1
Area-Capacity of Tulare Lakebed Storage Areas
Bevation Main Ares South Flood Ares Mein and South Flood
Main Ares | 250 haol
Flood Cumulativ: Cumulativ.
Sequence lf::.:l )| Area Volume Ares Volume Ares . Vol .
(acres} {acre-feet} (acres) | (acre-feet) fscres) {scre-feet)
Basin 183 1] 7,550 34,000 17,800 34,000 24,350 68,000
Basin 183 7.550 19,680 67,700 36,270 135,400
Brown/[2} 1,500
Cousins 2,300
Subtotal 19,350 67,700
Basin 189 (3] 7,550 79,500 19,680 99,826 52,070 331,826
Brown/ 11,680 62,500
i 13,260 -890,000
Subtotal 32,390 232,000
RD 749 188 (31 27,500 339,000 19,680 99,826 79,670 870,826
Lovelace 189 (3} 7,660 37,500 19,6880 99,826 87,220 708,326
Progressive 189 {3} 5,440 29,200 19,860 99,826 92,660 776,726
Stevenson(4]
Helm 189(3) 4,900 18,500 19,860 99,826 97,660 794,226
Basin 1925}
Brown
Cousins
RD 749
Lovelace
Progressive
Stevenson
Helm 80,680 931,100 19,860 99,826 100,360 | 1,030,926
[1] Basin levee has 1 foot of freeboard (top of levee is 184 ft, m.s.l)
{2] Brown and Cousin cells fill concurrently to 183 ft, m.s.1., then Basin, Brown, and Cousins fiil together to
189 ft, m.s.l.

3] 1 foot of freeboard {top of levee is 190 ft, m.s.l.)
14} Progressive and St cells fill ly
6) Perimeter levee has 3 feet of freeboard (top of levee is 195 ft, m.s.l.)
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ECONOMIC ANALYSIS

Eight reaches on the Kawaeh River Doite and one reach for the Tlars
iaksbed were evaluated, which covered shout 190,000 and 200,000-300,000
Bores, raspaectively, The reaches are shown in figure 410,

Reach 1 - The urban area of Visslia.

Reach 2 - The urban area of Tulare.

Reach 3 - The urban ares of Farmersvilla

Reach 4 - The urban srea of Goshen,

Roach b - The wrban area of lvanhosg.

Reach § - The agricuitural, ronurban argas sbove {east] Highway 93,

Reach 7 - The agricuitural, nonurban areas below {west} Highway 88,
extending to Tulare takebed.

Reach 8 - The area upstream (gast) from the Southern Pacific Railroad,
which Js between Terminus Dam and the railroad.

Reach 9 - Tulare lakebed.
Ltand Usae in the Fiond Plain

Oamages are the result of inundation of both present and future iand use
characioristics and vilnerability of properties within the flood hazard area. The
three flood piains that were analyzed for reaches 1 through 8 consist of the
§00-yesr, 100-year, and 50-vear flood plaing. The 500.yesr ficod piain conteins
180,470 tota! acras: 145,340 of thoss acres ara in agricuiture, 29,430 are native
vegetation and water, and 15,700 acres are urban sreas. The 100-yesr flood plain
containg 77,020 acres in agriculture, 13,700 acres in native vegetetion and water,
and 9,430 acres consisting of urban arpas. The $0.year flood plain containg
11,160 scres of agricuiture, 8,400 acres of native vegetation and water, and
420 acres of urban argas.

Ten flood piains were eveluated for reach 8, the Tudure lakebed, and consist
of the 2.9-vear, 4-yaar, 5.5-yese, 9-year, 12-year, 5i-year, 68.5-year, 112.year,
200-year, and 500-year fiood plaing, The flooded acres in the main aree are
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2.9-year (non-damaging); 4-year (7,300 acres); 5.5-year (13,660 acres); 9-year
(29,130 acres); 12-year (52,300 acres); 51-year (108,030 acres); 68.5-year
{145,830 acres); 112-year (185,390 acres); 200-year (201,860 acres); and 500-
year (230,010 acres). Land use in the Tulare lakebed is predominantly agriculture.

Present and future land use was determined by aerial photographs, visual
inspection, agricultural land use maps, county assessor rolls, zoning maps, and
city and county General Plans.

Damageable Structures

The total existing damageable structures in the fiood plain are 22,986
structures in the 500-year, 12,593 structures in the 100-year, and 690 structures
in the 50-year flood plain. There were no structures within the Tulare lakebed
flood plain.

Value of Property

The value of structures was determined by using the Tulare and Kings
County Assessors Rolls and discussions with local real estate professionals and
County Assessor officials. The values were adjusted to reflect current market
value by netting out the effects of "Proposition 13," then updating the values by
using Marshall and Swifts Valuation Service to 1995 prices. Residential values
were determined by discussions with local real estate brokers and sales personnel.
Onsite inspections of all properties were made to determine foundation heights.

There are approximately $5.2 billion worth of damageable structures and
contents in the 500-year flood plain, $2.4 billion in the 100-year fiood plain, and
about $114.5 million of structure and content value in the 50-year flood plain.
This excludes lands, bridges, utilities, and roads.

For residential structures, content values are 50 percent of structure value,
and are not projected to change. For commercial, industrial, and public and semi-
public structures, the value of contents was based on information gathered from
other district studies and interviews with business establishments and public
entities.

Future Growth and Development

Estimates of future growth and development were obtained from the
General Plans for the Cities of Visalia and Farmersville and the County of Tulare.
Buildout for the flood plains would occur in 2020 for Visalia and Tulare. Buildout
for Farmersville, Goshen, and reach 6 would occur by the year 2040. Agricultural




89

Chapter 4 - Technical Studies

acreage and cropping were not projected to change over time for analysis of the
Kaweah River flood plains or for the Tulare lakebed.

Types of Damages

The principal types of flood damages considered in this analysis are those
physical damages and costs and losses that are caused by inundation. Physical
losses include all structures and contents. The content damages include
furnishings, equipment and fixtures, raw materials, goods in production, and
finished goods. Other physical losses include damages to lot improvement, and
damages to roads, bridges, and utilities. Damages in the Tulare lakebed were
foregone crop profits, dewatering costs, levee repair costs, and cleanup costs.

Depth-Damage Relationships

Damages were determined by use of depth-damage relationships. Curves
used for this part of the analysis were based primarily on the 1988 FEMA curves
and study prepared for the Department of Housing and Urban Development.
These were found to be the applicable area to the study.

Some land use categories, such as emergency costs, do not have depth-
damage curves. These costs were based upon the amount of people affected by
the flood and the estimated amount of time it would take before reentry into the
home was possible.

The accuracy of observed foundation heights of residential structures, a
survey of first floor foundation heights, was conducted in July 1995. The purpose
of the survey was to compare and analyze the error between observed foundation
heights and measured foundation heights. A random population of 41 residential
structures was surveyed in Visalia. A regression analysis on this population
showed the difference between observed and measured foundation heights within
2 percent. This small error would not significantly affect damages.

The results of this analysis are discussed in the Economics documentation.
Tulare Lakebed Damages

Flood damages in the Tulare lakebed were based on acreage flooded in the
Tulare lakebed from the volumetric flow from the Kaweah, Kings, Tule, and Kern
River systems; minor contributions are from Deer Creek and White River. The
without-project damages were calculated by utilizing frequency-volumetric flow
relationships from the Kaweah River and correlating flow from other sources,
including the Kings, Tule, and Kern Rivers. The volumetric flow from the Kaweah
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fiver was based on simulated rel from Terminus Dam, and the volumetric
fiow from othar sources were based on simulations of flows on other river
systems. Losses were estimatad at 12 percent and deducted from the floog
wolumas. Based on the storage capscity of the conveyance channsls in the
lakebed, 5,700 acre-feet was agsumed 1o be the nondamaging fiow. Areas
fiooded in the lakehbsd were estimated using an area flonded-storage capacity
curve for the Tulars iakebed.

Caution was exuercisad to distinguish flooded areas in the south flood ares
that ere uncroppad and the main iakebed area that are cropped. Only damages
ware claimed for the main lakebed area or cropped area. Based on historical ficod
data provided by the Tulare lekebad lrrigators, flows into the lakebed wore gvenly
split--50 percant 10 the south flood srea and 50 percent to the main lekebed. The
nondamaging fragquency is approxinmuwtely & 2.9-vear avent.

Damages in the Tufarae jakebed consists of four categorles—arap profit joss,
purnping costs, leves repair costs, and cleanup costs of siit and debris. The crop
loss, levea repalr, and cleanup cosis are based on the floodad ares, and the
pumping Gost s based on flood volume. Crop losses sre based on both grea and
flood duration. While no fiood damage would occur to crops, damages are hased
on foregone profits and fixed cost losses incurrad by growers from not being sbla
to plant a crop or substituting & late kwwer-vaiue crop {i.e., satflowsr) in the
flooded areas. Safflower, if planted lzter to deweter saturated soils, wilt have &
lower value than other crops such as cotton. There sre five crops that are
typically grawn in the lakebad. An estimate of each of these crops gross return
was determinad by averaging the last 3 vears of gross income from the Kings
County Agricultural Commissioners Grop Report for each crop and then subtragting
tha variable cost of production. Coasts of production were determinad using the
appropriate Crop Budges Report for each crop. These reports were generated by
tha University of California Agricuitural Extension Service. The crop loss valuss
werse reviewsd in 1995 by Tulare lakebed land users, Cropping patterns were 8§
follows: cotton--49 parcent, safflower—14 percent, seed aifaifa--9 percent,
wheat—10 percent, barley—10 percent, and fallow {uncroppedi~-18 percent.
Thesa are the ¢rops grown and are periodically rotated in the lakebed. These
percentages are based upon an average from historical cropping patterns. No
changes in cropping patterns ware sssurmed for the future.

Fumping, levos rapair, and cloanup Costs ware astimated from historical
flood raports and from data from the Tulare lakebed lands users. Also discussed
with growers were future flood nperstion pracedurss, saquence of flooding in the
main lakebed storage cells, lovee freeboard, dewatering sequsnices, and flood
dutations,
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Average Annual Damages

Without-Project. Average annual equivalent damages for the without-
project condition were estimated for the period (2000-2100) using standard
discounting procedures, 7-3/4 percent interest rate, and October 1995 prices.
Three flood plains (500-year, 100-year, and 50-year) were developed for the
alluvial fan (i.e., reaches 1-8). The total monetary losses for all reaches due to a
500-year flood would be $1,582,000 while losses for a 100-year and 50-year
flood would be $548 million and $127 million, respectively. Ten flood plains were
evaluated for the Tulare lakebed (i.e., reach 9). Flood damages for the Tulare
lakebed are shown in table 4-2. Average annual equivalent damages for
reaches 1-8 and for the Tulare lakebed are shown in table 4-3.

Table 4-2
Without-Project Damages - Tulare Lakebed
Fraquency Food Area Fiood Damages {41,000}
Excesdance | Volume Flooded
o™ | ety | Mot | ot | e | o | oot | e
29 0 0 o 0 [ ° o
4 13,450 7.300 1,037 268 476 3686 2,148
L1 41,850 13,655 1,939 837 888 883 4,347
® 140,170 29,130 7.778 2,803 1,894 1,457 13,932
12 265,470 52,300 20711 5.309 3,400 2,618 32,038
51 933,550 108,030 73,785 18,67 7.022 6,402 104,880
685 1,150,170 145,830 99,802 23,003 9,479 7.292 139,37¢
112 1 .4‘00.170 185,390 140,896 28,003 12,050 9,270 190.219
200 1,786,470 201,860 153,414 35,728 13,121 10,083 212,387
500 m470 230!010 174‘808 48!929 10ﬁ951 11,501 250,189
[ Average Areon Equivaors Demeges s8]
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Table 4-3

Without-Project Averasge Annus! Equivalant Damages
Poach Aron Without-Project Damages 185
¥ Vinefia 4,833,000
F TFustare 1,847,600
3 Fiarmarsvite 12,000
4 Gorben 222,000
5 branhon 24,000
& Above HWY 05 1,314,000
? Hnlow HWY 38 T 000

4 Abave SFRR . {m
Yore 10,913,000
# Tutera Lakebsd 154,000
TOTAL 20,08 T 000

With-Profect Conditions. Flood damages under with-project conditions wera
svaluated using with-project pask flove-frequency retationships in reaches 1-8
{afiuvial fan} and with-project volumetric flow-frequency reintionships in reach 9
{Tulare lpkebed). Flood damage reduction benefits are the difference betwaen
without- and with-project damages. Under with-project cenditions, the paak flows
on the alluviai flood plain and flood volumes reaching the Tulare lakebed are
teduced by the increased storage capacity of the proposed project. Only tha
reduction of volumetsic flow from the Kawesh River was used to assess the
raduction of flow fram all river sources Into the lakebed. Fows from other
sources, La., Kings, Tule, and Kern Rivers, were essumed 1o be the same for with-
project comditions. With-project damages are presented in Chapter 5,

REAL ESTATE
Most of the land along the north shore of Lake Kawgah and along the Horse
Craek area south of Stata Highway 198 is steep grezing land. Minimum pargel

gize is BO to 160 acres.

Lands near Three Rivers, nonth of Highway 198, ars used for singie-family
dwallings and motels. These pockets of high density land use are zonad
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R-1-20 and C-2-SC. The former is a one-family zone with a minimum lot
requirement of 20,000 square feet, and the latter is a general commercial scenic
corridor designation.

Based on the above, the following highest and best uses are applicable to
project lands proposed for acquisition:

® Foothill grazing

® Recreation homesite
® Scenic commercial
® Wildlife habitat.

According to knowledgeable local appraisers and real estate brokers, foothill
grazing land values and other types of land suitable for agriculture have remained
fairly static for the past couple of years. This trend is expected to continue for
this type of land in the project area for the next 2 to 3 years. Values of
recreational homesites, scenic commercial lands, and other types of land with
potential for development have shown an increase of about 3 percent per year for
the past 3 years. It is expected this will continue for the next several years.

ENVIRONMENTAL STUDIES
Environmental Impact Statement/Environmental impact Report

An environmental impact statement/environmental impact report (EIS/EIR)
was prepared and is attached to the feasibility report. An EIS/EIR, an FWS
Coordination Act Report {(CAR), Incremental Analysis, Biological Data Report,
Cuitural Resources Report, Land Use Study, and Recreational Analysis have been
prepared.

Hazardous, Toxic, and Radioactive Waste

A confirmatory environmental site assessment was completed by DWR in
1995 and is attached as an appendix.
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The Friant-Kern Canal ¢rosging the St. Johns River
dovnatraeam of MoKays Foelnk,
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Plan formulation is a creative and analytical process that
involves establishing planning objectives, developing potential
plans to accomplish objectives, screening out technically or

socio-economically infeasible plans, and selecting candidate plans to evaluate in more
detail.

PLANNING OBJECTIVES

On the basis of the flood problems, water resource needs and opportunities
described in Chapter 3, the following planning objectives were developed and used in
the formulation of alternatives.

L] Provide increased flood protection to urban and agricultural areas.

° Enhance irrigation water supply storage incidental to the flood control
objective.

PLANNING CRITERIA

Criteria applicable to development of alternatives and plan selection for all
Federal water projects in accordance with the Federal Water Resources Council's
Principles and Guidelines must be met. The most significant ones are:

L Completeness - Completeness is the extent to which a given alternative plan
provides and accounts for all necessary investments or other actions to ensure
realization of planned effects.

L Effectiveness - Effectiveness is the extent to which an alternative plan alleviates
the specified problems and achieves the specified objectives.

. Efficiency - Efficiency is the extent to which an alternative plan is the most cost-
effective means of alleviating the specified problems and realizing the specified
opportunities, consistent with protecting the Nation's environment.

] Acceptability - Acceptability is the workability and viability of the alternative plan
with respect to acceptance by State and local governments and the public and
compatibility with existing laws, regulations, and public policies.
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PLANNING CONSTRAINTS

Planning constraints include Congressional diraction; current applicabls laws,
reguiations, anct policiey; and existing water resource projects affacting the study srea,

The following constraints were used in formulating aitemative plans.
. Plans would be consistent with tocal city and county General Pians.

. Flood prevention measures should function without significantly aggravating
ficod hazards.

- Enhancoement and relocation of recreation facilities st Lake Kaweah must be
cost shared equally (50/50) by a willing non-Federal sponsor, uniess they are
considerad basic minimum fachities,

L The Terminus Dam profect meats conditions established under the Reciamation
Reform Act of 1082 exampting it from Faderal reclamation law,

. Plans will be compatible with provisions of the National Flood insurancs
Program. The counties and cities are participarts in the program. -

» Consideration would be given to evaiuating and preserving historical,
archeociogical, and other cultural aspects.

- Pians should be formulaled o preserve and enhancs tho quatity of the natural
environment, including fish and wildife, vegetation, land, air, water, open spaca,
recreation, and scanic and esthatic vakies.

L The national economic development {NELD) plan will be identified. The NED
plan has the highest net benaefits, which are the difference between the average
annwal benefits of an aifernative and the average annual costs of that
alternative.

. Displacement of people should be minimized to the exient practicable.

- Consideration will be given 10 public health, safety, and social weil being.

. A responsible and capable non-Faderal sporisor must be identified for sharing
projact costs and assuming operation and maintenance costs.

L A selectad plan, which could be a locally preferred pian which deviates from the
' NED plan, should have general public acceptance.
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° Project benefits will be based upon analysis of with- and without-project
conditions.

MEASURES CONSIDERED

Alternatives were developed and evaluated to conform with planning objectives.
A summary of the measures and selection process that led to the development of
alternatives described in the following paragraphs is summarized in table 5-1.

MEASURES

The following measures were evaluated during the initial screening. The plans
that were not economically or technically feasible were not pursued in detailed
analysis.

Nonstructural

As a participant in the National Flood Insurance Program, Tulare and Kings
Counties have adopted ordinances or other controls to regulate land use and
construction within the FEMA 100-year flood plain. The existing Emergency Warning
System in the County of Tulare alerts the public in times of flooding. The system is
operated by the Office of Emergency Services in Tulare, California, and the County
Sheriff's Office. It also includes the Corps' Project Offices at Terminus and Success
Dams. Plans include evacuating people where needed, establishing temporary shelter
and food, fiood fighting, providing police protection to private property, and blocking
flooded roads and neighborhoods. This emergency system also inciudes the
community of Three Rivers, upstream from Terminus Dam.

The feasibility of applying nonstructural measures of flood protection in the
urban areas was evaluated using the Nonstructural Evaluation Computer Program
developed by Corps for the State of California under the Planning Assistance to States
(Section 22) Program. The evaluation was conducted for the major urban areas of
Visalia and Farmersville. The other areas were not evaluated because they do not
experience extensive damages during the 100-year flood event. The analysis uses
various depth-damage curves for the different types of structures
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Table 5-1

Measures
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and their associatad contents, structure and content value, structure size, garage size
{if applicable), depth of flooding for the 50-year arwd 100-year flood, and nondamaging

frexpency information,

' Six different nonstructural measures were evaluated for structures of average
size and value in Visalia and Farmersville, These measures included temporary
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closures, ring levees around structures, floodwalls around structures, raising existing
structures above the 100-year flood elevation, relocating structures, and raising future
construction above the 100-year flood elevation. Temporary closures include sealing
doorways, windows, and vents; waterproofing walls, and installing check valves on
sewers and sump systems. Ring levees consist of compacted earth berms with 12-foot
wide crowns. Levee slopes consist of 1V:1.5H on the landside and 1V:2H for the
waterside. Floodwalls consist of reinforced concrete walls that are 1 foot thick with
appropriate footing foundations.

Estimates of the benefit-to-cost ratios of implementing various nonstructural
measures are shown in table 5-2. As shown in the table, constructing new
development on fill is the only measure that is cost effective. However, raising future
construction above the 100-year flood elevation is being implemented by local
governments as required through participation in the National Flood Insurance
Program. Therefore, this measure is a future without-project condition and was not
pursued further. The environmental impacts and mitigation costs of raising future
construction were not evaluated; however, these were not expected to be substantial.
Implementing nonstructural measures for existing structures is not feasible, and these
measures are not pursued further.

Table 5-2
Benefit-to-Cost Ratios of Nonstructural Measures
Nonstructural Measure B’"B;l:f:c“t
Temporary Closures 0.53
Levees 0.94
Floodwalls 0.37
Fill (Future Development) 1.48
|_Raising Existing Structures 0.29
Relocations 0.32

Ground-Water Recharge/Increased Spreading Basins

Ground-water recharge spreading basins have already been extensively
developed in the area. Potential new spreading basin sites are extremely limited in the
study area. Due to the large volumes of floodflows, numerous additional large
spreading basins, and new and improved channels to convey floodwaters to the
spreading basins would be required to significantly alleviate the flooding problem.
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Therafore, development of ground-water recharge basins is not a feasible flood controt
measurs and was not pursued further.

f.evee and Channel Construction

Leves and channe! improvement measures to transport floodwater to the Tulare
lakebed area ware not considered in dedall in this shudy. Floodwater entering the
Tuiare lakebed has historically caused extensive crop damages. Although extensive
flood sontrol measures have been developed in Tuiare lakebad, flooding continues to
be & frequent and severe problam. Upsiream lfeves and channel improvements would
increase flioodfiows into Tulara fakebed and result in induced flood damage
downstream at Tulare iakebed. A few miles downstream from Terminus Dam, the
Kaweah River divides into numerous distributaries below Mckays Point. Many milas of
majer shannaelization would be reguired from Mokays Point to urban areas located 1514c
29 miles downstream from Mckays Point to provide comprehensive flood protection to
the wban areas.

Yo develop a comprehensive downstream channe! flond control projact for the
area, channelization of mgjor distributaries from Mckays Point to Tulare lakebed would
be required. Land costs in fhis intensively farmed area would be high for the channels
and for a storage basin in the Tulare Jakebed area that would be nesded to mitigate for
the additional floodwater from upstream channelization. in addition, channeiization and
javae construction would cause significant adverse environmental impacts. The loss of
the remaining fragment of riparian habital within the stream channels would be
sigrsificant. The reconnaissance-level cost estimate for the channel improvement plan
for the Kawaah and St. Johns Rivers was $200 million. This measure is not a feasible
flood control measiye and was not studied further.

Detention Basin Naar Highway 99

tUndar this plan, channelization from e vicinity of Mckays Point to the vicinity of
Highway 99 to provide increased fivod protection {o the wrban and agricultural areas on
the aliuvial fan end a construction of detantion basir to alleviate inducad fiood
damages in Tulare lakebed was investigated, Under this plan, St Johns River would
be antarged and a 28,000 acre-foot detention basin vonstructsd in the vicinily of
Highway 99. This plan included a naw fiow split structure at Mckays Point. Adverse
environmenta; impacts to riparian habitat along the 5t Johns River is a major concern
associated with this altemative. The reconnaissance-Javel cost estimate for this
measura was $180 million, The excassive cost of lands and channel work caused this
altarnative to be infeasible, and it was dropped from further considersation,
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Detention Basin on Kaweah River Above Visalia

A new flow-split structure at Mckays Point with channelization and a 35,000
acre-feet detention basin above Visalia was considered. The reconnaissance-level
cost estimate for this measure, exclusive of mitigation costs, was $430 million.
Excessive costs dropped this alternative from further consideration. This alternative
would also adversely affect remaining riparian habitat along the Kaweah River.

Pumping Into Friant-Kern Canal

This measure has been used on three occasions in the past during flooding;
however, this plan is dependent upon the availability of capacity in the Friant-Kem
Canal to transport floodwater; such availability and capacity is highly uncertain and
unreliable. When the Friant-Kern Canal is carrying flows at or near its full capacity, it
could not be used to transport floodwater from the Kaweah River. Consent from the
U.S. Bureau of Reclamation (USBRY) is required to use the Friant-Kern Canal for flood
relief. The USBR approved this use only for event-specific situations based on the
conditions at that time. Future increased demands on this system for water supply and
the regularity at which the canal would be at full capacity would reduce any possibility
of its use as a reliable flood control structure. This measure was not carried forward
because it is not a reliable measure for providing flood control.

Storage Upstream from Terminus Dam

Potential dam and reservoir sites upstream from Terminus Dam were
investigated but found to be of limited capacities and would not be cost effective in
reducing flood damages in the study area. The available upstream sites would also
require extensive environmental mitigation for loss of habitat associated with
constructing dams in densely vegetated areas. Because new upstream reservoirs
would be very costly in relation to flood control benefits, this alternative was not studied
further.

Removing Sediment from Lake Kaweah

This measure calls for removing accumulated sediment from within the existing
reservoir area. The two methods of removing sediment are sediment dredging and
sediment sluicing. When water storage in Lake Kaweah began in 1962, the gross
storage capacity was about 150,000 acre-feet. By the year 2000, sediment deposition
in the reservoir is estimated to reduce the total capacity to about 140,700 acre-feet. To
restore the original capacity of 150,000 acre-fest would require removing about 9,300
acre-feet of material in the year 2000.

Dredging to remove sediment would require high cosls for mobilization, removal,
demobilization, and disposal. Costs for excavation alone are estimated at $2.50 per
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cubic yard. This compares to a cost of about 50 cents per cubic yard of additional
storage to raise the spillway at Terminus Dam. Costs for excavation or dredging 9,300
acre-feet (15,004,000 cubic yards) of sediment would be about $37,510,000. Since
nearly all sediment within the reservoir is deposited in the upstream reaches of the
reservoir where the river meets the lake's water surface, accass costs are high for
transporting equipment to the site and in disposing of material. These costs would be
in addition to the excavation costs. Other costs not accounted for would include
acquisition of disposal sites and mitigation costs associated with adverse
environmental impacts of transporting equipment to the site, establishment of disposal
sites, and transport of the excavated materials.

The possibility of commercially selling dredged or excavated materials is limited,
The gradation and quality of material would likely require the extensive processing of
the material for any commercial use. The high costs and extensive processing make
the feasibility of commercially mining this material uncertain.

The feasibility of sluicing sediments from the reservoir is also limited. Since
sediments deposit at the upper end of the reservoir, extraordinary measures would be
needed to transport these sediments down into the reservoir area near the outlet works
where flow velocities would be sufficient to move the material out of the reservoir. This
process would require nearly draining the reservoir, which would maintain the river
channel and its higher water velocities farther downstream and transport material
closer to the outiet works. However, draining the reservoir would have a serious
adverse effect on the recreation, fishery, and water supply benefits of the existing
facilities and operations. Sluicing sediments downstream from the dam could also
cause serious flood control problems downstream when sediments deposit within the
existing channel, thereby reducing its capacity.

Due to the high costs and potential adverse effects on existing resources and
downstream channel capacity, this measure was not studied further.

increase Storage at Lake Kaweah

Increasing storage capacity at Lake Kaweah would increase flood control
storage and reduce urban flood damages to the downstream urban area, and reduce
agricultural flooding along the Kaweah River and in the Tulare lakebed. Additional
irrigation water supply storage would also be provided. This measure appeared
compatibie with the study criteria. It was retained for further study.

Flood Detention Dam on Dry Creek
A flood detention dam on Dry Creek just above the confluence with the Kaweah

River wa; evaluated. This plan called for a dam on Dry Creek to temporarily impound
fioodwater for downstream fiood protection. The dam would be located on Dry Creek
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just above the confluence with the Kaweah River. This measure appeared compatible
with the study criteria and was supported by local interests. It was retained for further
analysis.

Dry Creek Reservoir

This measure included a flood control dam and reservoir on Dry Creek just
above the confluence with the Kaweah River. This measure could include a connecting
tunnel to Lake Kaweah which would aliow floodwater to be moved from the Kaweah
River to the Dry Creek Dam and improve the level of flood protection on the Kaweah
River. It.would also provide additional water supply benefits by storing Dry Creek
flows. This measure was compatible with the formulation criteria and supported by
local interests; therefore, it was retained for further analysis.

Limekiln Reservoir

Limekiln Reservoir site is located at the confluence of Dry Creek and the
Kaweah River, about 1 mile downstream from Terminus Dam. This measure would
provide flood detention storage downstream from Dry Creek and Kaweah River. This
measure would provide 287,000 acre-feet of storage space for flood control, water
supply, and hydropower. However, the 17-megawatt hydropower plant at Terminus
Dam would be inundated. Loss of the powerplant and revenues would be part of the
cost of developing a project at this particular site. The reconnaissance-level cost
estimate for this measure was $441 million. This measure was eliminated from further '
consideration because of excessive costs, significant cultural and environmental
impacts and mitigation, and lack of local support.

Limekiln Flood Datention Dam

A smaller flood detention dam was investigated at the Limekiln Reservoir site to
provide 100-year level of flood protection to Visalia. This dam would also adversely
affect the operation of the hydropower plant at Terminus Dam. The reconnaissance-
level cost estimate for this measure was $131 million. The cost estimate does not
include the cost for environmental itigation, which includes alluvial sycamore trees
along Dry Creek. Significant cultural resources in Dry Creek valley also would be
affécted. This measure was eliminated from further consideration because of high
costs and significant impacts to cultural and environmental resources.

PRELIMINARY ALTERNATIVES

The following preliminary altematives, developed from the measures, were
initially evaluated to determine the most viable plans to be carried forward. This
includes the No-Action Alternative. Flood detention and water supply storage
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measures that satisfied the study criteria and were supported by local interests were
developed into these preliminary alternatives for further analyses. The location of
these preliminary alternatives are shown in figure 5-1. These preliminary altematives
included raising the spillway sill at Lake Kawsah to increase storage space,
constructing a flood detention dam on Dry Creek, and constructing a flood control
reservoir on Dry Creek with a tunnel connection to Terminus Dam.

No Action

Under this plan, the Federal Government would take no action toward
implementing a flood contro! project. No additional flood control projects would be built
in the area and the flood threat would increase to the city of Visalia, surrounding
communities, and to the agricultural areas including the Tulare lakebed. It was
assumed that future population trends, land use, and related urban growth in the study
area would continue generally as described in current local plans. The cities and
counties would continue to require developers to flood proof future developments within
the FEMA 100-year flood plain.

The average annual equivalent flood damages are expected to reach about $20
million in the study area. Over time, the flood control storage space at Lake Kaweah
would diminish as sediment accumulates in the reservoir, which would decrease the
level of flood protection afforded to downstream areas. Also, the existing 7,000 acre-
foot conditional rain flood storage space would diminish with sediment accumulation.
The loss of the floodwater storage space would adversely affect the fisheries and
recreation use at Lake Kaweah during winter and late summer. This preliminary
alternative was retained for comparative purposes.
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Increase Storage at Lake Kaweah (21-foot Spillway Raise)

There are a large number of potential options to increase storage at Lake
Kaweah. Increased storage may be accomplished by raising the dam itself or by
raising and widening the existing spillway to increase storage while still maintaining
dam safety requirements to be able to pass the probable maximum flood without dam
overtopping. Early in the formulation process, consideration was given to the option of
raising Terminus Dam. This option was determined to ba too costly, however, and so
was eliminated from further consideration. A large array of options to increase spillway
heights were also considered. A 21-foot spillway raise was identified as the maximum
limit of height increase before extensive excavation and relocations were required.
Consequently, for this preliminary alternative phase, this alternative was formulated as
a 21-foot spillway-raise. This plan to raise the spillway sili at Terminus Dam by 21 feet,
from an elevation of 694 feet to 715 feet, requires constructing a 21-foot-high concrete
ogee section across the spillway. The spillway would be widened from 307 feet to 455
feet to maintain the PMF maximum pool objective at an elevation of 747.4 feet and
preciude raising the dam. Excavation would be required at the right and left abutments,
with the majority of excavation taking place on the left abutment. Sideslopes on the
spillway would be cut to 1.0V on 0.5H, the same as the existing slope. The spillway
modification is shown on plate 2.

This plan would increase the reservoir capacity at Lake Kaweah by 42,600 acre-
feet and decrease the frequency of Terminus Dam spillway overflows from about the
46-year event to about the 70-year event.

The surface area at gross pool would increase from 1,913 acres at 694 feet
m.s.l. to 2,154 acres at 715 feet m.s.l., an increase of 241 acres. The 715-foot gross
pool would be attained once every 3 years, on the average. It would periodically
inundate the picnic area, parking lot, and boat launch ramp at the Kaweah Recreation
Area, the boat launch ramp at the Lemon Hill Recreation Area, and 67 of 80 campsites
at the Horse Creek Recreation Area. The boat launch ramp at the Lemon Hill
Recreation Area would be extended to the 715-foot gross pool, and vault toilet faciiities
at the Kaweah and Horse Creek Recreation Areas would be resited above the 715 feet

gross pool.

Real estate acquisition and relocation would be required for one motel and six
dwellings located within the standard project flood gross pool of 726 feet.

An increase of the gross pool elevation would require the relocation of State
Highway 198 Bridge (Horse Creek Bridge) farther upstream from Horse Creek. The
fower chord on the Horse Creek Bridge is at elevation 711.5 feet. Increasing storage at
the lake would increase the 100-year gross pool and require relocation of the bridge to
an elevation of 718 feet. The roadway bridge approaches would also require
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modification and relocation. The access road over the spillway would require
lengthening and adding support columns. Utility lines to be relocated include 300-
Kilovolt and 12-Kilovolt power and telephone lines that cross Horse Creek.

Mitigation of impacts at Lake Kaweah include 21 acres of riparian scrub,
14 acres of riparian forest, 320 acres of oak savannah, and 99 acres of oak
woodland. Mitigation areas were identified in the Kaweah River corridor a few miles
upstream from Visalia. Mitigation for impacts at the Tulare lakebed inciude 366 acres
of wetiand habitat in or adjacent to the lakebed. Modifications would be required to
create shorebird habitat, such as islands and shallow ponded areas. Mitigation costs
were estimated at $2,617,000 for structural work, planting, and equipment. An
additional $1.7 million land acquisition cost was estimated for the two sites.

On the basis of feasibility designs and costs, the estimated first costs for this
alternative is $33,842,000. The annual costs (7-5/8 percent discount rate and 100-year
period of analysis) is $2,687,000. The estimated average annual benefit is $3,772,000.
The benefit-to-cost ratio is 1.4:1; therefore, this altemative was pursued further.

Flood Detention Dam on Dry Creck (27,000 acre-feet) and Increase Storage at
Lake Kaweah (42,600 acre-feet)

Dry Creek flows are the major unregulated contributor to floodwater reaching
Visalia and Tulare lakebed. A small flood control detention basin, in conjunction with
enlarging Lake Kaweah, was considered at a site on Dry Creek near the confluence
with the Kaweah River.

This altemative consists of raising of the spiliway at Terminus Dam by 21 feet
and constructing a 27,000-acre-foot, ungated flood detention dam on Dry Creek. This
alternative would provide about a 82-year level of flood protection to the city of Visalia.

A roller-compacted concrete dry dam on Dry Creek with the spillway located over
the top of the dam and with an ungated outlet works was considered. It would have a
capacity of 27,000 acre-feet and a gross pool elevation of 623 feet. This would allow
for a run-of-the-river stream under normal circumstances. When inflow exceeds the
maximum outflow of 500 cfs, the reservoir would start storing water. This alternative
would include 2,000 acre-feet reserved for sedimentation space in the Dry Creek dam.
The maximum height of the dam is 119.5 feet. The crest elevation is approximately
649.5 feet, length 2,400 feet, and crest width 25 feet. The upstream face is vertical
and the downstream face has a slope of 1V to 0.65H.

The plan would provide additional irrigation water storage of 10,100 acre-feet
per year, on an average annual basis. There would be an average annual loss of
7,400 megawatts of hydropower produced at Lake Kaweah due to head on the turbines
when the pool level exceeds their operating capabilities at elevation 701. Also, an
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incidental increase in the surface area of the recreation pool in Lake Kaweah during
the recreation season would increase recreation usage.

This plan would require the relocation of Tulare County Road J-21, overhead
transmission lines, and telephone lines. It wouid also require acquisition of
approximately 1,002 acres in Dry Creek Valley. This includes two dwellings plus
miscelianeous farm buildings and corrals. Nine ownerships would be acquired. Thisis
in addition to the real estate required around Lake Kaweah.

The riparian/woodland complex at the Dry Creek site has a high component of
alluvial sycamore trees. In fact, Dry Creek is one of the three significant alluvial
sycamore sites remaining in the State of California. The largest site is located where
the State of California is studying the Los Banos Grandes Resservoir. The other site,
Orestimba Creek, has been chosen as one of the potential Los Banos Grandes
mitigation sites.

The impacts to the Dry Creek watershed are estimated as foliows:

Habitat Area {acres
Oak Woodland 285.5
Oak Savanna 214
Riparian/fWoodland Complex Reservoir Area 216.2
Annual Grassiand 597.6
Total 1,120.7

Based on investigations associated with sycamore trees in the Los Banos
Grande study (near San Luis Reservoir), mitigation for impacts at Dry Creek are about
$10 million. When added to the mitigation cost required around Lake Kaweah and for
loss of seasonally flooded areas in Tulare lakebed for raising the spillway at Terminus
Dam by 21 feet, mitigation would cost about $14.1 million.

The estimated first cost is $93,862,330 and the annual cost is $7,470,000.
Average annual benefits are $5,200,000. The benefit-to-cost ratio is 0.7:1; therefore,
this altemnative was dropped from further analysis.

Dry Creek Reservoir with (70,000 acre-feet Dry Creek Dam) Increase Storage at
Lake Kaweah and Tunnel Connection to Lake Kaweah

A large water storage reservoir was considered for Dry Creek with a connection
tunnel o an enlarged Lake Kaweah. The tunnel would allow for offstream storage of
Kaweah River waters for flood control and water supply storage as well as flood controi
storage for Dry Creek waters. This altemative would provide 100-year protection to the
city of Visalia.
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This alternative consists of raising the spiliway at Terminus Dam by 21 feet and
constructing a 70,000 acre-foot dam and reservoir on Dry Creek with gated outlet
works. It includes a 12-foot-diameter, 7,600-foot-long concrete-fined tunnel connecting
L.ake Kaweah to the proposed Dry Creek reservoir. The tunnel invert elevation is 600
feet m.s.|. at Lake Kaweah. The tunnel slopes toward Dry Creek reservoir and,
depending on the respective pool elevations, water could pass back and forth between
the two reservoirs. It would have dual passages with one service and one emergency
gate per passage. There is no bulkhead gate because reservoir operating criteria for
both Lake Kaweah and proposed Dry Creek would require drawdown of the reservoir
pool below the tunnel invert each year.

The Dry Creek dam would be a roller compacted concrete dam. The maximum
height of the dam is 175 feet, roadway crest elevation is 705 feet plus 3 additional feet
for parapet wall. Crest length is approximately 3,210 feet, 102 feet of which is the
ungated, ogee crest weir spillway notched into the dam to a depth of 21 feet. The crest
width is 25 feet. The upstream face of the dam is vertical; the downstream face is 1V
on 0.65H. The outlet uses a fixed cone valve to regulate low level releases and is
limited to 400 cfs at gross pool (elevation 684 feet).

The relocations and resitings at Lake Kaweah are identical to that discussed
previously for raising the spillway at Lake Kaweah by 21 feet. The 70,000 acre-foot
dam and reservoir in Dry Creek would require the relocation of Tulare County Road J-
21, overhead transmission lines, and telephone lines.

The dam and reservoir would also require acquisition of approximately 1,658
acres, including two dwellings and miscellaneous farm buildings and corrals. Nine
ownerships would be acquired in addition to the real estate to be acquired around Lake
Kaweah.

Under this plan, additionat 33,600 acre-feet of flood control space and 10,000
acre-feet for irrigation carryover would be provided in Lake Kaweah for a total of
185,600 acre-feet. In Dry Creek Reservoir, the space allocation would be 2,000 acre-
feet for sedimentation space, 10,000 acre-feet for irrigation carryover, and 58,000 acre-
feet for flood retention space, for a total of 70,000 acre-feet. With the combined
operation of the two reservoirs, the average annual increase of irrigation water supply
is 14,600 acre-feet. There would be an average annual loss of 13,900 megawatts of
hydropower due to head on the turbines in excess of their operating capabilities. An
incidental increase of 152 acres in the surface area of the recreation pooi during the
recreation season would provide for some incidental recreation.

Environmental impacts at Lake Kaweah, Dry Creek, and Tulare lakebed require
mitigation. Based on investigations associated with sycamore trees in the Los Banos
Grande [nvestigation, the cost to mitigate for impacts at Dry Creek is about $12 million.
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When added to the mitigation cost for impacts at Lake Kaweah and in the Tulare
lakebed, mitigation cost is about $16,100,100.

The estimated first cost for this alternative is $181,600,000. The annual cost is
$14,590,000. Average annual benefits are estimated at $8,050,000. The benefit-to-
cost ratio is 0.55:1; therefore, this alternative was dropped from further analysis.

REFORMULATION OF PRELIMINARY ALTERNATIVES

Based on the results of the initial screening of preliminary altematives, the No-
Action plan and the plan to raise the spiliway on Terminus Dam 21 feet were carried
forward for more analysis. The No-Action plan is carried forward in all cases as a
baseline of comparison for all other alternatives. Federal policies mandate that
alternatives be evaluated on four criteria—completeness, effectiveness, efficiency, and
acceptability. The completeness criteria assures that any plan is functionally complete
in meeting the purposes for which the plan is formulated. Effectiveness assesses how
well a plan meets the project purposes. The efficiency criteria is used to optimize the
economic viability of alternatives consistent with applicable laws and environmental
goals of the Nation. The acceptability criteria assures that any plans formulated
conform with all applicable laws, policies, and regulations. Based upon the preliminary
screening, the "Increasing Lake Kaweah Storage (21-foot Spillway Raise)” alternative
needed to be assessed using these four criteria to identify the most appropriate level of
spillway raise to carry forward as a final altemative.

COMPLETENESS

The "Increase Lake Kaweah Storage (21-foot Spiliway Raise)” aiternative is
functionally complete and is capable of providing benefits for the flood control and
irrigation water supply purposes. The alternative is functionally complete in that it has
considered real estats, relocation, mitigation, construction, and design costs in
providing the water resource benefits. These costs were developed at an equal level of
detail.

EFFECTIVENESS

Terminus Dam currently releases uncontrolled flows from the spiliway at about a
46-year flood event. In addition, there are no flood detention measures on Dry,
Mehrten, and Yokoh! Creeks which makes the city of Visalia and other urban areas
vulnerable to concurrent flows from these streams.
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The 21-foot spillway raise would decrease the frequency of uncontrolled spills
from the Terminus Dam spiltway from ebout a 46-year event to about a 63-year event.
There are no alternatives ta increase the storage capacity of Terminus Dam that can
viably provide a 100-year or more level of protection to downstream urban areas,
unless flood detention storage is also provided on Dry Creek. As discussed previously,
no such alternatives were economically feasible.

The 21-foot spillway raise alternative was formulated utilizing an operational
criteria which provides for 7,000 acre-feet of conditional rain flood storage space
(identified on the existing flood control diagram as conditional winter storage between
November and March) over the life of the project. This operation is primarily effective
in providing flood protection. The operation is not as effective, however, in protecting
environmental resources, protecting existing recreation operations, or in developing
additional water supplies. This limitation led to formulation of an additional altemative
which provides a more balanced approach. This plan is described later in this section.

EFFICIENCY

The Federal objective in water and related land resources planning is to
contribute to national economic development (NED) consistent with the Nation's
environment, applicable executive orders, and other Federal planning guidelines.
Contributions to NED are increases in the net value of the national output of goods and
services, expressed in monetary units. Under this Federal NED objective, policies
mandate that an optimization analysis be carried out to maximize the benefits attained
for each dollar invested in any water project. While the “Increase Lake Kaweah
Storage® altemnative was originally formulated as a 21-foot spillway raiss, in order to
optimize the alternative, an intermediate formulation process was required to optimize
the height of the spiliway raise. To optimize the spillway raise, four different height
options were evaluated to determine which height of raise provided most benefits for
each dollar invested. The four spiliway height options considered for the NED
optimization were 10, 15, 21, and 26.1 feet. In quantifying the benefits for the NED
optimization, each of the four height options were compared to the without-project
condition defined by the analysis of a No-Action plan. This NED optimization process
is described in detail in Appendix C (Economics) and is summarized below.

Spillway Options

Four spillway sizes were used to identify the likely optimal combination of height
and width. They are listed in table 5-3 and described below.
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Table §-3
Spillway Raise Altarnatives at Terminus Dam
Option "‘s"",,"“ in Gross Pool Elevation Splliway Base Width

No. ghvaﬁon"my(foet) {ms!, feet) (feet)
Existing Condition 0 694 307

2h 10 704 20111

28 15 709 362_

2 21 715 455

2 261 72041 600.00

[1]TheMng307foothdotpiwnyhsa195fomeoncfmlnednowh(ueappenmc figure 5). Under this
the spitvay base width remains 307 feet wide, while the noich Is widened to 291 feet

Option 2A - Raise Spillway at Terminus Dam by 10 feet. This option consists
of raising the spiliway at Terminus Dam by 10 feet, from elevation 694 feet to 704 feet.
This consists of constructing a 10-foot-high concrete ogee across the spillway and
widening the spiliway notch. The spiliway notch widening is necessary to maintain the
PMF pool at the current pool elevation of 747 .4 feet.

Raising the gross pool by 10 feet would increase the gross pool capacity of Lake
Kaweah by 20,000 acre-feet. The frequency of uncontrolled spills from the Terminus
Dam spiliway would decrease from about a 46-year event to about a
53-year event.

No modification of the access road over the spillway would be necessary. This
alternative would require the relocation of the Horse Creek Bridge on Highway 198 to
elevation 714 feet. Coordination was carried out with the California Department of
Transportation for relocation and clearance criteria of the Highway 198 Bridge.
CALTRANS requires low chord clearance of the 100-year pool elevation with no
freeboard. The low chord of the bridge is currently at 711.5. The 100-year pool
elevation for the existing conditions is 710.5. Therefore, any significant increase in
gross pool elevation, greater than 1 foot, requires that the bridge and highway be
relocated. This relocation would also require medification of both bridge approaches.
Lands within the gross pool will be acquired in fee. Flood easements would be
acquired for land within the SPF pool.

Option 2B - Raise Spillway at Terminus Dam by 15 feet. This option consists
of raising the spillway at Terminus Dam by 15 feet, from elevation 694 feet to 709 feet.
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This consists of constructing a 15-foot-high concrete oges across the spillway and
widening the spillway from 307 feet to 362 feet.

Raising the gross pool by 15 feet will increase the gross pool capacity of Lake
Kaweah by 30,000 acre-fest. The frequency of uncontrolled spills from the Terminus
Dam spiliway decreases from about a 46-year event to about a 60-year event.

As with Option 2A, no modification of the access road over the spillway would be
necessary. This plan would require the relocation of the Horse Creek Bridge on
Highway 198 fo elevation 716 fest. This relocation will require modification of both
road approaches. Lands located within the gross poo! will be taken in fee, and flood
easements would be acquired for lands located within the SPF pool.

Option 2C - Raise Spillway at Terminus Dam by 21 feet. This option consists
of raising the spiliway sili at Terminus Dam by 21 feet, from elevation 694 feet to 715
feet. This consists of constructing a 21-foot concrete ogee section across the spillway
and widening the spillway from 307 feet to 455 fest.

This option would increase the gross pool reservoir capacity of Lake Kaweah by
42,600 acre-feet. The frequency of uncontrolled spills from the Terminus Dam spillway
decreases from about a 46-year event to about a 69-year event.

The access road over the spillway would require lengthening and relocating left
column supports. This option would require the relocation of the Horse Creek Bridge
on Highway 198 and the modification of both road approaches to the bridge.

Option 2D - Raise Spiliway at Terminus Dam by 26.1 feet. This option
consists of raising the spillway sill at Terminus Dam by 26.1 feet, from slevation 694
feet to 720.1 feet. This consists of constructing a concrete ogee across the spillway
and widening the spiliway from 307 feet to 600 feet.

This option will increase the gross pool capacity of Lake Kaweah by
53,800 acre-fest. The frequency of uncontrolied spills from the Terminus Dam spillway
decreases from about a 46-year event to about a 78-year event.

As above, the access road over the spiliway would require lengthening and
relocation of the left column supports. Relocation of the Horse Creek Bridge on
Highway 198 would be required. The 100-year flood pool for the 26.1-foot raise is
724.7. The relocation would also require the modification of both bridge approaches.
Lands would be acquired in fee and permanent easements,
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NED Optimization - Benefits

The NED optimization using the four height modification options is based
primarily on two benefit categories—flood inundation reduction and increased irrigation
water supply. Irigation water supply benefits reflect increases in available storage of
irrigation water obtained from within the basin. Employment benefits are also realized
by the project options but are not inciuded in NED benefit optimization. Hydropower
and recreation were also considered in the NED optimization. Each of thess benefit
categories is considered below.

Benefits were based on a 100-year project life (2000-2100), 7-5/8 percent
discount rate, and October 1995 price levels.

Flood Inundation Reduction Benefits. Flood inundation reduction benefits are
the difference between the flood inundation damages that would occur under without-
project and with-project conditions. Damags flow relationships were derived by
estimating the probable flood damages for several hypothetical floods. The probable
flood damages that may result from a particular flow were estimated by first describing
the flood plain area associated with that flow, inventorying this area by damage
category and depth of flooding, and applying the appropriate depth-damage
relationship for each damage category. For the final altematives, probable damages in
reaches 1-8 were determined for three flood plains—16,000 cfs (50-year), 43,700 cfs
(100-year), and 130,200 cfs (500-year). Damages in the Tulare lakebed were
evaluated for 10 flood events: the 2.9-year, 4-year, 5.5-year, 9-year, 12-year, 51-year,
68.5-year, 112-year, 200-year, and 500-year.

Benefits reflect decreased damages as a result of the project to residential,
commercial, industrial, and public properties, as well as Tulare lakebed farming
production and agricultural development along the Kaweah and St. John Rivers. In
addition, benefits were derived from savings in emergency flood costs and detours of
traffic.

Three steps were used to estimate flood damages to existing facilities. First, the
number and size of structures in the flood plain were estimated from aerial photographs
and county land use maps. Second, assessments of the existing values and future
number of structures were established by real estate professionals in the area and from
an appraisal handbook published by Marshall and Swift Publication Service. Finally,
the damage susceptibility of those structures was established as a function of the total
value of each unit and the flood characteristics of the river. Intangible damages such
as loss of life, impairment of health and living conditions, and other conditions that
cannot be evaluated in monetary terms were not included.

Dumage susceptibility of agricultural croplands varies with flood timing and
depth of flooding. Flood damages in any given month are dependent on crop maturity,
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field preparation, the severity of damage to the crop, replanting, and cleanup costs. No
damages to crops were claimed in the Tulare lakebed; however, damages were
claimed for loss of net profits due to not being able to farm inundated areas or the late
planting of a lower value crop such as safflower, which can be used to dewater
saturated soils.

The gross return of each of these crops was determined by averaging the last 3
years of gross income from the Kings County Agricultural Commissioners Crop Report
for each crop and then subtracting the variable cost of production. Costs of production
were determined using the appropriate Crop Budget Report for each crop. These
reports ware generated by the U.C. Agricultural Extension Service.

Pumping, levee repair, and cleanup costs were estimated from historical flood
reports and from discussions with the Tulare lakebed growers. Also discussed with
growers and considered were futurs flood operational procedures.

The study area consists of eight reaches in the ailuvial flood plain covering
about 190,470 acres and one reach in the Tulare iakebed covering between 200,000
and 300,000 acres.

Estimation of areas subject to major flooding were developed based on data
gathered from previous flood events, state-of-the-art flood plain hydraulic analysis,
review of three previous flood piain studies, and extensive field investigations. The
three previous flood plain studies are the Visalia Flood Piain Investigation, conducted
by the Corps of Engineers in 1972, the Flood Insurance Study for Tulare County,
produced for the Federal Emergency Management Agency in 1982, and the State
Designated Floodway for the St. Johns River, prepared by the California Department of
Water Resources in 1886. The flood plain is on an alluvial fan, consisting of many
distributaries with diminishing channel capacities as they flow toward Tulare lakebed.
In addition, the distributary system is fraversed by numerous structures that have a
major influence on the distribution and redistribution of flows during large floods. This
is covered in more detail in the Chapter 4, Appendix F - Fiood Plain Determination, and
a supplemental office report.

An example of how the damages in the Tulare lakebed are derived for without-
and with-project conditions for Altemnative 2C is shown in table 5-4.

Fiooding in the Tulare lakebed will be reduced as a result of the increased
storage capacity at Terminus Dam. For specific flood recurrence intervals, the 21-foot
spillway raise plan would raduce flooded acreage by 2,600 acres for the 5.5-year
event, 20,200 acres for the 12-year event, 27,760 acres for the 51-year event, and
7,980 acres for the 112-year event. The with- and without-project flood plains for the
5.5-year, 12-year, 51-year, and 112-year flood events are shown in figures 5-2, 5-3, 5-
4, and 5-5, respectively.
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Bridge Replacement Benefits. Bridge replacement benefits represent the
portion of annual cost of a bridge replaced as a project feature from the end of the
economic life of the existing bridge to the end of the life of the replaced bridge. The
bridge that would be replaced is the Horse Creek Bridge on Highway 198. Annual
bridge replacement benefits for each alternative are $17,000.

The average annual flood control benefits are the sum of the flood inundation
reduction and bridge replacement benefits. The average annual without-project
damages and with-project flood control damages for all reaches are shown in table 5-5
for the various spillway raising alternatives. The average annual flood control benefits
are the difference in the average annual without- and with-project flood damages.

Table 54
With-Project Damages - Tulare Lakebed
Without- Project With-Project
21 #t (AR 2C)
F Fiood Area Total
requency | yolume Flood | Damages | Flood Area Total
(yrs) {ac-ft) {acres) ($1,000) Volume Flood Damages
factt) facres) !31@00!

(4] 0 0 0 [+] 0

4 13,450 7,300 2,146 8,900 6,600 1,874

55 41,850 13,655 4,347 33,000 11,000 3,487

9 140,170 26,130 13,932 105,170 25,460 9,690

12 265,470 52,300 32,035 220,170 32,100 16,666

51 933,550 108,030 104,880 873,170 80,270 76,783
6885 1,150,170 145,830 138,376 1,070,170 | 130,100 125,223
112 1,400,170 185,390 180,218 1,350,170 | 177,480 182,208
200 1,786,470 201,860 212,357 1,724,870 | 186,235 208,828
500 2|446|470 23()'010 2501189 2|358 470 226!254 __24_5.12‘
Avaraﬁ Annusi EM Dam& {4} 8 114 8!948

1} Com) int area under frequency-damage curve.
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Irrigation Water Supply Benefits. Increasing the storage capacity at Terminus
Dam would provide opportunities to increase irigation water from "in-basin” and
“outside-basin” sources. The enlarged reservoir would increase the storage of in-basin
water (i.e., surface water from the Kaweah River) and decrease flow releases that
exceed irrigation and spreading demand. These flows would ordinarily reach the
Tulare lakebed as floodwater. The enlarged storage of Lake Kaweah would also
increase opportunities for irrigators to use outside-basin water when it is available. The
increased storage at Lake Kaweah would allow storage of surface water from the
Kaweah River that would be ordinarily released as irrigation water and substituting it
with CVP water. However, benefits for CVP water are not claimed because itis
intermittently available and is not a dependable source for water,

The reduction of the average volume of floodwater to Tulare lakebed under with-
project and without-project conditions represents the amount of additional in-basin
irrigation water supply. This water, which would cause flood damages to Tulare
lakebed under without-project conditions, can be used beneficially upstream for
irrigation under with-project storage conditions. A value of $32.27 per acre-foot was
determined for the irrigation water supply benefits, which were computed using the
DWR's ground-water pumping model. The DWR analysis was reviewed and approved
by the USBR and determined to be an appropriate model. Energy costs were revised
to 1895 prices using Southemn California Edison Company energy rates. The value is
based on the foregone cost of pumping ground water in the study area. Factors
considered are length of pumping lifts, well vields, pumping plant size, power suppliers’
power price scheduies, and the percentage of total time that a pumping plant is
running. The $32.27 per acre-foot does not include fixed costs for existing wells and
represents the average energy cost {i.e., on-peak and off-peak rates) of pumping in the
area.

The ground-water pumping model estimates irrigation water supply benefits
based on a savings equal to the current cost of pumping ground water. An increase of
storage capacity at Lake Kaweah would provide additional surface water for irrigation,
which would reduce ground-water pumping for irrigation by an equal amount. The
additional in-basin water supply provided by each alternative is provided in iable 5-6.

Recreation Benefits, In the preliminary phases of plan formulation of these
options used for the NED optimization, relocation of all recreation facilities was
considered. However, no local sponsor was initially identified to cost share in the
studying of relocation of these facilities and so, in the determination of recreation
benefits for the NED optimization, the relocation of enly minimum recreation facilities
was considered. A detailed discussion of these issues is found in the NED optimization
section of Appendix C - Economics Analysis. Should a potential
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Table 5-6
Irrigation Water Supply Benefits
Average Annual
Water Supply Benefits
Option - Description In-Basin 's';‘g;&" (@ $32.27 per
{acrefeet) acre-foot)

2A Raise Spillway 10 ft, ge at 750 $24,200
Lake Kaweah by 20,000 acre-feet

2B Raise Spilway 15 ft, i storage at 4,290 $138,400
Lake Kaweah by 30,000 acre-feet

2C Raise Spillway 21 ft, increase storage at 8,400 $271,000
Lake Kaweah by 42,600 acre-feet

20 Raise Spillway 26.1 ft, increase storage at 10,085 $324,800
Lake Kaweah by 53 800 acre-feet

sponsor for relocation of recreation facilities surface at a later date full relocation of
campsite and other recreation facilities can be considered. Since raising the spillway
allows more frequent inundation of campsites and trailer pads, a net decrease in
recreation use is likely over the life of the project. The economic loss of this recreation
has been valued at $288,000 on an average annual basis.

Hydropower Benefits. In consideration of hydropower facilities, it was
determined that impacts to the efficiency of the operations of the existing hydropower
facilities would be adverse as a result of raising the spillway. Hydropower interests are
not objecting to these losses, since evaluations have shown that upgrading the
hydropower facilities is a sound economic decision. Analysis of the upgraded
hydropower facilities to handle the increased head indicates there would be incidental
hydropower benefits ($12,000 average annual benefits for the 21-foot raise). Under
current Federal policies, hydropower costs are a 100 percent non-Federal sponsor
cost. The owners of the power facilities have indicated a willingness to upgrade the
existing facilities to accommodate the increased head as a result of raising the spiliway.
These adverse economic costs do not influence the NED optimization.

Benefit Summary. The average annual flood control, irrigation water supply,
and recreation benefits for the four alternatives are summarized in table 5-7. Incidental
hydropower is not considered in the total benefits.
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Table §-7
Summary of Average Annual Equivalent Benefits
£@ October 1995 Price Levels}
Benefit Option 2A Option 28 Option 2C Option 20
10 teet) {35 feety {21 feet) {261 feel)
nundation $1,842,000 $2,495,000 $3,841,000 $4.487,000
Reduction :
Bridge $17,000 $17,008 $17.000 $17,000
Relocation
Water Supply $24.200 $138.400 $271,000 $324 800
Recraation {4288 0om ($288.000) {5288 500} (5788 000}
Hydropower {576,500) $172.200 {8287 000 (§382.700)
Total $1.318.700 $2,180.200 $3.254 000 $4.158 100
NED Optimization

Feasibility-devel cost estimates were developed for the spillway height
modifications used for the NED optimization. Costs inciude lands and damages;
refocations; minimal resiting of axisling recreationat facilities, modification of the
spiftway, cuitural resourcas prasarvation; engineering and dasign, supervision and
administration, interest during construction, and operation and maintenance costs.
Table 5-8 is a cost summary of the aitematives.

Tabie £9 presents the net benefits for the 24, 2B, 2C, and 20 oplimization
points. The diferences between the annualized benefits and costs for each oplion are
the net benefits. Optimization occurs at the point where highest net benefits occur.
Curves comparing annuatized costs, benefits, and net benefits for Options 24, 28, 2C,
and 2D are shown in figure 5-6. Polynomial regression tachnigues were used to
genorate these curves from the four spifiway height data points. Flow-frequency
retationships iended io drive the optimization of spiliway height up from the 10-foot
option. Cost jumps associated with additional relocation requirements beginning at
about the 22-foot raise tended to provide an upper limit on the gplimization. The
davaslopment of the optimization curves, the factors influencing the optimization, and a
songitivity analysis ave fully described in Appendix € - Economics Analysis.
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Table 5-8
Cost Summary
{in $1,000, & October 1958 Prices, 7-5/8% Interest Rates)
Raise Tard Raise Termlnus | Ralse Terminus Ralse Terminug
Gods o Aocount Spitway 10 feet | Spifiway 18 foat | Spitiway 21 feet | Spithuay 26.1 feat
§_1,m} 5315960? {Hﬁm} gtm}

Fist Cost
1. Lands and Damages 8,044 8,144 8,028 8,349
2. Relosations 2834 748 2838 4858
3. Reservoimg 407 G T45 #45
4, Dams 2250 8528 14,3372 25,576
£ Mitigation 74 5127 2617 3,862
8. Roads 122 E ] 845 1.039
14, Recraation Fachilies 198 i 291 231
18, Cuttural Resourtws Q ] G o
20. Permanent

Operatng

Equipment a 9 o &
3. Enginaeting ard

Design 3,064 3164 3,888 4,109
31, Supervisor and

Administiation 1674 1,567 23 3827 ]
Total Finst Cost 1&?’3‘3 %153 33 842 54i383
interast During
Lonstruction 742 836 1075 1,454
Tots investment Cout 17,4785 23,994 34,517 56037
Annual Costs
Intatast and
Amnpetiration 1,333 +.83% 2844 4278
DOpatation, Maintehance,
Repalr 0 n 24 N
Tt Annyal Cost 1-&53 4 85t %“664 4&‘239‘2

Koter The: cost sstimatoy pre of feasibiity level and are used for project opimization. The M-CACES coclm are
8
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Table 5-9
Economic Summary of NED Optimization
{Costs and Benefits in $1,000's)

Annual Alternatives
Benafits
A 28 1o wn
Raise Raise Raise Raise
Termninus Terminus Terminus Terminus
Spittway Splitway Spiltway Spittway
(e (351 {21 {28 1)
Flood Contra i) 1858 2512 3558 4,504
Water Supphy 24 138 271 333
Recreation {288) (288 (285 258
Hydropower 78 580} {172.200) (ZB7.000) {382 700}
Taotal Annal 13187 21802 3254 41581
Bonefits
Todal Ansiual 1,353 1B 2544 AZTH
Costy
LTSS e
Nt Anatat (34,3) 3302 §10 1179
Banefils
{1} includas inundation reduction jawml advance bﬁ@e raplagament benafits,
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Based upon the optimization process, the "Increase Lake Kaweah Storage (21~
foot Spiliway Raise)" alternative was identified as the NED plan,

ACCEPTABILITY

The “Increase Lake Kaweah Storage (21-foot Spitiway Raise)" alternative
comptlies with all applicable laws, regulations, and policies.

ADDITIONAL ALTERNATIVE FORMULATION

Raise Spillway at Terminus Dam by 21 Feet and Change Precipitation Parameter
{Locally Preferred Plan}

The operational parameter of the 21-foot NED plan maintains a 7,000 acre-foot
conditional storage space over the life of the project even as sediment accumulates.
Consequently, a 21-foot spillway raise alternative was formulated which incorporated
an alternative precipitation parameter and conditional storage space. This plan
effectively optimizes fiood control operations while maintaining a 7,000 acre-foot
conditional storage space similar to that which existed under the original operating
criteria of the reservoir, Other operational scenarios offer the ability 1o increase water
supply benefits, improve fishery resources within the reservoir, and maintain existing
recreation uses.

FINAL ALTERNATIVES

Based upon the evalualions done in the reformulation process, three alternatives
were carried forward as final alternatives for detailed analysis and full environmental
analysis. These are the No-Action Plan, the 21-foot NED Spillway Raise, and the 21-
foot Locally Preferred Plan (LPP) Spillway Raise. Each of these plans are described
below.

Alternative 1 - No Action

Under this plan, the Federal Government would take no action toward
implementing a flood control project, and the flood threat would continue unchanged to
the city of Visalia, surrounding communities, and to the agricultural areas including the
Tulare lakebed. It was assumed that future population trends, land use, and related
urban growth in the study area would continue generally as described in current local
plans. The cities and counties would require developers to flood proof future
developments,
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The average annual equivalent flood damages are expected to reach about
$20.1 miilion in the study area. Over time, the flood control storage space at Lake
Kaweah would diminish as sediment accumulates in the reservoir, which would
decrease the level of flood protection afforded to downstream areas and decrease the
opportunities to store water at Lake Kaweah during winter months. The loss of storage
capacity would adversely impact the fisheries and recreation use at Lake Kaweah
during winter months.

Alternative 2 - 21-Foot NED Spillway Raise
Main features of this plan include:

e  The spillway at Terminus Dam would be raised by 21 feet and widened by 148
foet.

e Anungated ogee section would be placed over the existing broadcrested sill.

e  The total land required for construction would be 506 acres, including 370 acres
that would be inundated in the reservoir area.

¢  The existing State Highway 198 Bridge over Horse Creek would be relocated
immediately upstream from the existing bridge.

. Improvements to be purchased in fee and removed would include one motel and
6 dwellings, and 29 ownerships would be acquired in fee.

e  To maintain basic minimum facilities, two vault toilets would be relocated, the
boat ramp at Lemon Hill would be extended to remain above the new gross pool,
and the county boat patrol building at Lemon Hill would also be relocated above
the new gross pool.

Major accomplishments of this plan include:

e  The plan would raise the gross pool by 21 feet and add 42,600 acre-feet of flood
storage space in Lake Kaweah.

o  The plan would increase the levels of flood protection to the 69-year event for
downstream communities and the 3.2-year event for the Tulare lakebed.

e  An additional average annual irrigation water supply of 8,400 acre-feet could be
stored in the reservoir.
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Primary operational features of the plan are:
e  Timing of releases would not change.

o  Reservoir storage during the rain flood and snowmelt season would increase,
decreasing downstream flooding and increasing irrigation water supply.

This plan restores the conditional rain flood storage at Lake Kaweah. Under this
plan, 7,000 acre-feet of conditional rain flood storage space is maintained over the life
of the project even as sediment fills in the reservoir space.

Altemnative 3 - 21-Foot LPP Spillway Raise
The primary features of this plan are:
e  Structural features would be the same as Alternative 2.

e  The water control diagram and basin wetness parameter for Lake Kaweah would
be modified.

The major accomplishments are:

e  Maximum conditional storage during the rain flood season would be increased
from 7,000 to 12,000 acre-feet.

Operational considerations are:
e  Timing of releases would be the same as Alternative 2.

e  The plan would increase the levels of flood protection to the 66-year event for
downstream communities and the 2.9-year event for the Tulare lakebed.

e  An additional average annual irrigation water supply of 8,500 acre-feet could be
stored in the reservoir.

This plan was deveioped similar to Alternative 1 only with a conditional rain flood
storage space of 12,000 acre-feet which would be maintained over the 100-year
project life. This alternative consists of raising the spillway sill at Terminus Dam by 21
feet, widening the spillway from 307 feet to 455 feet, and modifying the precipitation
parameter. It is structurally identical to the NED plan, but the reservoir operation is
different. Under this plan, the conditional rain flood space is maintained at 12,000
acre-feet during the winter season over the life of the project. Under this operating
condition, up to 12,000 acre-feet can be stored during the winter flood season if water
is available and antecedent rainfall conditions are favorable.
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Anrisal fiows to the Tulare lakebed above a S-year event would be virtually
identical for the NED and LPP. However, the LPP increases releases during rain flood
events and provides a lower leve! of flood proteclion fo the downstream area from rain
fioods as compared to the NED plan.

The increase of the condilional rain flood space from 7,000 acre-feat to &
constant 12,000 acre-feet ovar the projedt fife increases the maximum capacity of the
conditional raip ficod space by 5,000 acre-feet. This increase improves water supply
benefits and provides additional security for the fishery resources of the leke and the
existing recreational opportunities,

Comparison of Fleod Damage Reduction Benefits

The flood damage reduction benefits decrease for the LPP due to the difference
in reservoir operating criteria, bit the LPP would help protect the fish and wildtife &t the
reservoir and recreational opportunities.

The average annual without-project damages and with-project flood contro!
camages for the LPP and NED are shown in table 5-10. The average annual additional
in-hasin irigation water supply, waler supply, inundation reduction, and bridge
relogation benefits are summarized in table 5-11.

Comparisorn of Costs and Benefits

Tabie 5-12 shows 8 comparison of average annual Costs ard benefils for the
LPP and NED pian. As can be seen, the net economic bensfits of the NED plan wouid
be over double benefils of the LPP.

Comparison of Environmental impacts and Mitigation

‘Table 5-13 summarizes the adverse environmenia! effects of the three
alternatives on the significant resources, Thosze resources that would experdence long-
term impacts and require mitigation measures beyond best management practices
include vegetation and wikilife and endangsered species. Table 5-14 summarizes the
mitigation measures o avoid, minimize, or compensate the adverse impacts of the NED
plan and LPP.
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Table 5-10
Flood Damages and Flood Reduction Benefits
($1,000 @ October 1995 Price Level, and 7-5/8 Percent Discount Rate)

LPP NED Plan
Without-
Reach Area Project With- With-
Damage Project Benefit Project Benefit
Damages Damages
1 Visalia 6,632 5,624 1,008 5,551 1,081
2 Tulare 1,983 2,202 (219) 2,188 (205)
3 Farmersville 209 282 17 279 20
4 Goshen 235 183 52 180 55
5 anhoe 24 26 ) 26 (2)
6 Above HWY 99 1,373 1,041 333 1,028 345
7 Below HWY 99 317 264 53 260 57
8 Above SPRR 150 128 2 126 24
Total 11,013 9,749 1,264 9,638 1,375
9 Tulare Lakebed 9,114 6,947 2,167 6,848 2,166
Total 20,127 16,696 3,431 16,586 3,541
Bridge 17 17
Replacement
Total 3,448 3,558
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Table §-11
Summary of Average Annual Equivalent Benefits
{$1,000 £ October 1985 Price Levels, and 7-5/8 Percent Discount Rate)

Avernge
Anniusl fruticiatio
[=-Basin Wa;z;ig;p!y n Bridge Totot
fh phl brrigy ey Raduction Relocatic Banafits
Wﬁ:: o%gppiy par xcre-faet) Benafits o Benefits
_ froreteey
LPFP Raise Spiway 21 8.5 £274 £1.434 $17 33448
R, Increcse
slorage st lake
Kaweeh by
42 800 acre-foet,
12,000 acre-foot
procipiation
paramete:
NED | Roise Spl@way 21 271 $3.541 837 $3.588
Pian ft, incraase
storage ot Loke
Faweah tay
42,600 acre-faet,
7,000 acre-font
precipitation
parametar
e
TABLE 612
Economic Comparison of Plans
ftem LPp NEL Plan
Annual Cosis 2,664 2664
Annusi Benefits 3,448 3,858
Net Benefits 784 884




134

Chapter 5 - Plan Formulation

TABLE 5-13

Summary of Environmental NED Plan Effects

Affected No Action NED Plan Locally Preferred Plan
Environment
Land Use Urban and agricultural No change from current trends No change from current trends is
P ‘would 1] opected.
as R does now.
Pop 'would to No change from curent trercis No change from current trends is
Increase. is expected. _expected.

Recreation resources would likely | Some recreation facilities would Some recreation facllities would be
decline. Use of all other bep y L Fishery

ion faciities would Fishery conditions would lkety conditions would improve in the
X decline. winter.

Hazardous, Current monkoring and The proposed project may The proposed project may

Toxic, and remediation efforts at the plume 3 the plume 1

Radiological ified HTRW sites would with the LUFT site at Kaweah with the LUFT site at Kaweah

Waste continue. Recreation Area and in Three Recreation Area and in Three

Rivers. Rivers.

Transportation Traffic volumes and LOS on Effects would be temporary and Effects would be temporary and of
SR198 at the reservoir would of short duration. and would short duration and would consist of
not change. Traffic volumes consist of mainly traffic delays mainly traffic delays due to
and LOS on roads in the due to jon equi struction equipment and work at
downstream area would and work at Horse Creek Bridge. | Horse Creek Bridge.
change due to increasing
congestion. Conditions at the
lakebed would not change.

Noise Noise leveis would be the Adverse noise effects due to the | Adverse noise effects due the
same as existing conditions. project would be short-term project would be short-term

construction effects. Increased construction effects. Increased
noise would be generated from noise would be generated from
heavy equipment during heavy equipment during
construction at the reservoir. construction at the reservoir.

Alr Quality Regional air pollution emission | Adverse air quality effects would | Adverse air quality effects wouid be
rates wouid not change and be y and due y and short-term due to
may improve over time with to construction activities. construction activities. Emissions
stricter standards. Emissions would be due to would be due to construction

construction equipment and equipment and other construction-
other construction-related related emissions.
emissions.

Water Quality Surface and ground water The proposed project would not The proposed project would not
quality would not change from | have any adverse effects on have any adverse effects on water
existing : . water quality if best quality if best management

practices are practices are implemented.
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TABLE 5-13
Summary of Environmental NED Plan Effects
Affected No Action NED Plan Locally Preferred Plan
L Evircnmens
Vegetation and There would be no significant o and inundatk C ion and would
Wildlife changes from existing would affect 83 acres of riparian | affect 83 acres of riparian scrub, 70
conditions at the reservoir. No | scrub, 70 acres of riparian acres of riparian forest, 132 acres of
change is expected forest, 132 acres of oak oak savannah, and 38 acres of oak
downstream or at the lakebed. | savannah, and 38 acres of oak woodiand. The downsiream area
woodiand. The downstream would not be adversely affected and
area would not be adversely 1,412 average annual acres in the
affected and 1,412 average fakebed would be affected due to
annual acres in the lakebed reduction In flooding.
would be affected due to
reduction in flooding.
Fisheries Fi resources woulkd Fishery conditions decline { Fishery conditions in the winter
deciine due to the fack of as described for Alternative 1. would improve over conditions
sediment storage space to described for Alternative 1.
provide water during the
winter.
Endangered Habitat conditions would likely | The valley eiderberry longhom Foraging habitat for the bald eagle
Species continue to decline beetle, a listed specles, would would likely improve. The only listed
further protection. be adversely affected. Foraging species to be adversely affected
habitat for the bald sagie wil would be the valley siderberry
remain the same as In without longhorn beetie, Two candidate
project. Two candidate plant plant species may also be affected.
also be affected.
Cultural On a regionai besis, cultural No adverse effects to cultural No adverse effects to cultural
Resources resources sites would resources would occur with the resources would occur with the
continue to be adversely project. project.
affected due to urban
expansion, agricuitural
, and natural
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TABLE $-14
Summary of Mitigation

%gmnoru’?
Lat Use Thiwne woul ta ne significant sdverse siaces on fnd use doe T e
At e, W sl by secied.
Socdosormrics “Frare woukd be ne significant acverse sffects on an e doe 1o this
Mwriiton: Earelone, i WOuid b recied.
Fincrwtion: A nor-Federal cost-afting parnet fae niol Boen identifad i this tnw;

Swrwlore. r pomtion shiy woukd be peocated.

Hasardops, Teube, s Rechakgionl Waste mﬂwmmwum or projac mtication would
etnecatac Fodersl State s Exce

TFiwnmportation Taergmaracy shorttarm wffaciy woul be mitigated Hwough biesl
Macgeent practioss,

Holsr Ternporary shod-wm Bows wifects waoukd be eiticated Hroug best
manzpement practices,

A Quaiity Fomporay shod-beom caradraciion effect wosild be miigaiad through bost
mROagemant practions.

Wielw (haalfy Frem weock Dir 60 Bchoor i sfecty dum t this RRarnatiee N Tual upThger et
prichioes s implemernted, theortaoe, no mtcetion woukt be needed,

Vagetation wnd Wikitifa Kitigation ek 2 wores for rosrian sorui, 14 acres for riparian forast,
320 worek Tor Sk SavaRymh, TS e for ok woodlena, wd 365 s for
vttt hashital,

Fiatution Conditire Tor hmties worskd ol thanpe fom wihout-prniect condions;
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Temp srary sandbag barrier, 4 1/2 feet high, erected across the spillway at Terminus
Dam n 1969.
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6 PLAN DESCRIPTION

This chapter describes the components,
accomplishments, and impacts of the NED plan and locally preferred plan (LPP). The
NED plan is described along with the LPP for comparison purposes. The NED plan is
the selected plan. The non-Federal sponsors support the NED plan but strongly favors
the LPP. The non-Federal sponsor has indicated that the No-Action plan is not
acceptable. The selected plan maximizes flood control benefits compared to the LPP.
The LPP has water supply, fish and wildlife, and recreational advantages. Cost
allocations for both the NED and LPP are provided in Chapter 7.

Flood Control Features

Both the NED plan and LPP consist of constructing a 21-foot-high concrete ogee
across the spillway and widening the spillway at Terminus Dam from 307 feet to 455
feet. This would raise the gross pool elevation by 21 feet from 694 feet to 715 feet and
add 42,600 acre-feet of flood control storage space in Lake Kaweah. The gross pool
will be jointly used for irrigation water supply. No additional space is reserved for
sediment storage. Over the project life, the flood control storage space is expected
diminish as sediment accumulates in the reservoir at a rate of 120 acre-feet per year,
or 12,000 acre-feet over 100 years.

Accomplishments

The NED plan would decrease the frequency of uncontrolled spills from
Terminus Dam from about a 46-year event to about a 69-year event. The NED plan
would decrease flooding to Farmersvillle, Goshen, and agricultural areas along the
Kaweah River and St. Johns River. The plan would reduce the volume, area, and
duration of flooding in the Tulare lakebed. With the NED plan, the frequency of
damages in the Tulare lakebed would decrease from about a 2.9-year event to a
3.1-year event.

The LPP would decrease the frequency of uncontrolled spills from Terminus
Dam from about a 46-year event to about a 66-year event. Under the LPP, the
frequency of damages in the Tulare lakebed would decrease from about a 2.9-year
event to a 3.2-year event.

Benefits include flood damage reduction and irrigation water supply benefits.
Incidental hydropower and employment benefits are attained by the project. The NED
and LPP would reduce filood damages up to about the 225-year event. However, for
rare events larger than the 225-year, the project would increase downistream flows
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through the spillway due to the wider spillway crest. The overall flood damage
reduction benefits far exceed the potential increase in damages for the rarer events.

Hydrology

Without- and with-project peak flow-frequency relationships and volumetric flow-
frequency relationships below Terminus Dam are shown in figures 6-1 and 6-2,

respectively.
Flood Plain Effects

Flood damages along the Kaweah River, St. Johns River, and Cross Creek will
be reduced. The alluvial fan flood plain is extensively developed for agricultural,
grazing, and urban uses. Very little land remains in native historic condition. No
change in land use is projected under the NED plan and LPP. Reducing flood depth is
not expected to have a significant impact on land use.

Flood damages will be reduced in the flood plain with the increased storage
effected by the raising of the spillway 21 feet for both the NED and LPP. The flood
protection from rain floods would be greater for the NED plan than the LPP. For
instance, the 100-year flood in the downstream area below Mckays Point for the NED
plan is 29,400 cfs and for the LPP 29,900 cfs. The without-project 100-year flow is
43,700 cfs.

In the Tulare lakebed, the LPP would reduce flooded acreage by 2,660 acres for
the 5.5-year event, 20,200 acres for the 12-year event, 27,760 acres for the 51-year
event, and 7,910 acres for the 112-year event. The LPP would result in less volume of
fioodwater reaching Tulare lakebed than the NED plan for flood frequencies less than
the 5-year event. For events greater than a 5-year event, the volumes reaching the
lakebed are essentially the same.

Flood Control Storage

Sediment is estimated to accumulate in the reservoir at a constant 120 acre-feet
- per year for both the with- and without-project conditions. By the year 2000, it is
estimated that there would be 140,700 acre-feet of storage space at the reservoir. At
the end of a 100 years, it is estimated 12,000 acre-feet of sediment would accumulate
in the reservoir. The average mean without-project storage over the 100-year period
would be 134,700 acre-feet.
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Both the NED plan and LPP would provide an additional 42,600 acre-feet of
storage. The mean average storage over the 100-year life of the project would be
177,300 acre-feet. A higher level of flood protection is afforded at the beginning of the
project, decreasing as sediment accumulates in the reservoir. Flood control benefits
are calculated using the average mean flood control storage space of 177,300 acre-
feet over 100 years. The reservoir storage for without- and with-project conditions is
shown in table 6-1.

Table 6-1
Reservoir Storage
‘Without-Project With-Project (NED Plan) ‘With-Project (LPP)
1962 1977 2000 2060 2100 2000 2060 2100 2000 2050 2100
L e e —

- C e - - - 42,600 42,800 42,800 42,600 42,800 42,800

] 7.000 2) 9,300 15,300 21,300 9300 15,300 21,300 0300 15.300 21,300

8,000 1,000 o o ] 4 0 o 0 o ¢

150,000 143,000 | 940,700 | 134,700 128,700 | 183200 | 177,300 171,300 183,300 177300 | 171,300

15,000 8,000 7,000 0 ] 7000 7.000 ° 12,000 12,000 12,000

Additional
Stormge

Sediment

Accumula-

Hon

Sediment

Storage

Space [J)

Flood Control 142,000 142,000 140,700 134,700 128,700 183,300 177,300 171,300 183,300 177,300 171,300
Space

Total Storage

Spaocel4}

Winber

Conditional

Storage

[1] Selacied Ptan.

in 1977.
rate estimated sl 120 acre-fest per year.

133 Sediment X
4 mmmm&ga7nmr«mn ptan and 12,000 acre-feet for LPP,

Reservoir Operation

Reservoir operations are generally governed by the water control diagram
established for each altemative. From May to September, the reservoir is operated to
control snowmelt runoff and to optimize irrigation water supply. Under the flood control
plan, rain flood storage space in the reservoir is provided for between 1 September and
1 May. A portion of the rain flood storage space allocated for the rain flood season
between September and May is also designated as conditional rain flood storage
space. The primary purpose of this conditional storage space is flood control.
However, criteria established governing the storage of water in this space during the
winter allow reservoir releases to be deferred and runoff stored as potential irrigation
water based upon a basin-wetness parameter. When substantial rainfall has occurred
within the upper watershed, the operationa! criteria dictate that storage being held in
the conditional rain flood storage space may be evacuated to assure enough empty
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reservoir space during the rain flood season to assure fiood protection. if upper
watershed conditions are dry, this conditional space allows the early storage of
floodwaters during the winter months for ultimate use during the summer months. This
can be a very important source of water in drought years. This conditional storage
space is very important in providing flexibility in water supply operations.

The additional storage space provided by the NED plan and LPP will allow
greater storage of snowmelt during the spring and summer months, which will allow for
water releases for a longer period during the irrigation season.

Under the NED pian, conditional rain flood storage would be up to 7,000 acre-
feet. The 7,000 acre-feet of conditional rain flood storage would be maintained as
sediment accumulates in the reservoir. Under the LPP, conditional rain flood storage
would be 12,000 acre-feet. This 12,000 acre-feet of conditional rain flood storage
would be maintained over the project life, regardisss of the sediment accumulation in
the reservoir. The fiood control storage space over the project life would be less than
the NED plan.

Conservation Storage

During the spring and summer, the reservoir is used for irrigation water storage.
The NED plan would increase the average annual irrigation water supply of the
Kaweah River service area by approximately 8,400 acre-feet. This is not new water to
the system, but is water that currently occurs as floodwater in the spring and early
summer and that cannot be used for irrigation and ends up in the Tulare lakebed. This
floodwater wouid be captured in the enlarged reservoir space and released as irrigation
water at a more appropriate {i.e., later) time for use by farmers.

The LPP would increase Kaweah River average annual irrigation water supply
storage by 8,500 acre-feet in the Kaweah River service area, which is water that woulid
otherwise flow into the Tulare lakebed as floodwater.

Recreation

Under the NED plan and LPP, on an average annual basis, the surface area of
the reservoir pool during the recreation (summer) season would increase by 216 acres
{from 1,142 to 1,358 acres). The average annual gross pool would be increased from
elavation 634 feet m.s.1. to 849 feet m.s.l., an increase of 15 feet. The maximum
surface area at gross pool would increase from 1,913 acres at 694 feet to 2,154 acres
at 715 feet, an increase of 241 acres. The average increases in pool elevation are
shown in figure 6-3.

Under the NED plan and LPP, overall recreation opportunities would decrease,
resulting in a net loss of $288,000 average annual benefits; there is no storage space
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dedicated to recreation. The existing recreation facilities sited between the existing
gross pool and the new gross pool elevation would be subject to more frequent
inundation, occur once every 3 years on the average. Basic minimum facilities will be
resited, such as vault toilets at the Kaweah and Horse Creek Recreation Areas and
boat launch ramp at the Lemon Hiil Recreation Area. The boat launch ramp, picnic
area, and parking area at Kaweah Recreation Area and campsites and trailer pads at
Horse Creek Recreation Area which are not considered basic facilities required for
health safety and operation of the facility will not be resited. Because access to the
lake will be affected with one less usable boat ramp and reduced parking, day-use at
the picnic and trailer areas would be reduced when the water surface in the lake
exceeds the existing gross pool elevation of 694 feet. The impacts to recreational use
are (1) reduced access to reservoir via lost boat launch ramp at Kaweah Recreation
Area, (2) reduced parking at the Kaweah Recreation and Slick Rock Areas, and

(3} reduced campground use in the summer when recreation usage is near peak levels.

The LPP would provide a larger conditional storage pool during the winter
season and would provide a constant 12,000 acre-fest of winter conditional pool over
the project life. This compares to the 7,000 acre-foot winter conditional pool with the
NED plan. The LPP would lessen the probability of adversely affecting existing
recreation opportunities compared to the without-project condition and the NED plan.
With additional carryover water from the winter, the spring and summer storage pool
would be attained earlier than under the NED plan. The size of the winter pool does
not significantly affect winter lake recreational usage.

Hydropower

A 17-megawatt hydropower plant was retrofitted to Terminus Dam in 1980.
Under existing conditions, it produces an estimated 42,619 megawatts of power. Under
existing conditions, with an increase in the spillway height, the hydropower capacity
would diminish because the turbines cannot produce power when the gross pool
elevation exceeds 701 feet. Without improvements to the existing facilities, the NED
plan and LPP are estimated to reduce hydropower to 34,924 megawatts— a loss of
7,695 megawatts. This is estimated to represent an economic loss of $287,000
annually. Because of these anticipated losses, the owners have examined the
potential for making improvements to the power facilities independent of the proposed
spillway raise. The owners have determined through preliminary studies that it would
be economically feasible to make these improvements. The current owners have
provided a letter dated March 25, 1996, indicating their intent to make the required
modifications to eliminate this loss provided final feasibility studies continue to show

* favorable feasibifity. The cost of upgrading hydropower facilities is not considered a
project cost however. While the hydropower owners are expected to retrofit the
existing hydro facilities at a cost of about $332,500 if the Federal spillway project is
completed, resuiting in an increase in poer generation beyond the loss, the retrofit is
not part of the Federal project and the benefits of the non-Federal retrofit are not
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necessary to justify the Federal project. Since the estimated net profits of the
hydropower upgrade would be minimal, there is no compelling need for the hydropwer
owner to share in the costs of the spiliway project modification.

Other Project Features

Several other existing features at Terminus Dam and around Lake Kaweah
require reconstruction. The access road over the spillway would require lengthening
and additional supporting columns. The boat launch ramp at Lemon Hill Recreation
Area would be extended to the new gross pool elevation of 715 feet. The County of
Tulare boat patrol office would be relocated to an area above 715 feet. Vault toilets at
the Kaweah and Horse Creek Recreation Areas would be relocated above the new

gross pool.

Relocations

Both the NED plan and LPP would increase of the gross pool elevation and
would require the relocation of State Highway 198 Bridge (Horse Creek Bridge) farther
upstream over Horse Creek. Presently, the lowest elevation on the Horse Creek Bridge
is 711.4 feet. The bridge will be reconstructed to an elevation of 718 feet. The
roadway approaches to the bridge would also require modification and relocation. The
bridge would be designed to existing State highway design standards. No other
existing roads will require relocation. The relocated bridge will be constructed adjacent
to the existing bridge, which would remain open until the new bridge is constructed.
The existing bridge cannot simply be raised for the double curvature bridge but must be
reconstructed. Therefore, traffic should not be adversely affected. The old bridge
would be demolished after the new bridge is completed. Utility lines to be relocated
include 300-kilovolt and 12-kilovoit power and telephone lines that cross Horse Creek.

Real Estate
Real estate requirements and costs would be identical for the NED plan and

LPP. Real estate acquisition and relocation would be required for one motel and six
dwellings in the Slick Rock Area. Real estate costs are presented in table 6-2,
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Table 6-2
Real Estate Requirements at Lake Kaweah
Type Description Total Cost ($)
Fee Lake and Highway 198 lands (614.74 ac) 1,890,625
6 Dwellings 972,000
1 Motel 1,458,000
Mitigation Lands 825 acres appraised 2,228,600
Relocations (1 Motel, 8 Dwelings) 175,000
Administrative Costs Mitigation 82,300
t.ake Kaweah 1,008,500
Total 7,915,026

ENVIRONMENTAL IMPACTS

The environmental impact of the NED plan and LPP would be comparable.
Under both plans, there would be the loss of habitat in two locations: (1) at Lake
Kaweah in the inundated areas of the enlarged gross pool and {2) areas with reduced
fiooding downstream in the Tulare fakebed.

HEP Analysis

HEP Analysis - FWS together with Corps environmental staff performed a HEP
analysis to assess adverse effects at the Kaweah Reservoir area and the Tulare
lakebed. Tables 6-3 and 6-4 display the inundation impacts at Lake Kaweah.

Potentially Affected Species

Species of special concern may be adversely affected by the loss of habitat and
disturbances associated with raising the spillway at Lake Kaweah by 21 feet. In
addition, several habitats of potential value would be affected. These include riparian
scrub, riparian forest, oak savannah and oak woodland.
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Table 6-3
Inundation impacts at Kaweah Reservoir
Inundation Impacts {acres) Total
Cover Type inundation Impacts
< 694 foet 694-715 feet {acres) ‘
Riparian Scrub-shrub 91 1 92
Riparian Forest 60 10 70
Oak Woodland 2 36 38
Qak Savannah 7 125 132
Gressland 1] 63 63
Riverine 7 0 7
Disturbed Area 0 8 8
Totals 167 243 410
M
Table 64
Project Mitigation
Habitat Type Location and Acres Compensation Increment [1]
Riparian Scrub Site A - Existing project lands Madium Intensity - including land
around Lake Kaweah, 21 acres. | acquisition, fencing, remove grazing,
plant willow at 177 ft elevation,
monltoring for 3 years.
Ouak Woodland/Savannah | Site D - LSID Southwest and Medium intensity - including fand
Ripatian Forest Northwest sites, 440 acres. This | acquisition, fencing, rernoving grazing,
includes 14 acres of riparian planting riparian at 144 plants per acre,
habitat, 320 acres of vak oak woodland at 78 plants and acorns
savannah, and 99 acres of oak per acre, and oak savannah 33 plants
woodiand habitat. and acoms per acre, grading for
overiand flooding, monitoring for 3
years.
Tulare Lakebed Wetlands | Site (G - Kings County in or Medium - High Intensity - including tand

adjacent to Tulare lakebed.

scquisition, apply water from February
to July, construct islands for shorebird
habitat,

e

[1] The analysis is based on information avallable at the time. Mitigation locations are identified for
comparative purposes. If additional information becomes available during final engineering and design
phase, locations and features may change. Additional coordination with FWS would occur and

iate environmental documentation will be prepared and circulated for

blic review.
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Surveys were performed for the area around Lake Kaweah between the existing
maximum inundation level and the proposed post-project maximum inundation level;
the area around Terminus Dam where the spillway and bridge would be modified; areas
associated with construction such as staging areas, the areas around Horse Creek
Bridge, and the Tulare lakebed area, which would receive less floodwater in some
years due to the increased storage capacity in Lake Kaweah. The incremental loss of
floodwater would occur mainly in the flood detention areas in the southem portion of
Tulare lakebed. The remainder of the lakebed is currently an intensive agricultural
operation. The surveys indicated that three species would likely be affected by the
project-—valley elderberry longhorn beetle, spiny sepaled coyote thistle, and Kaweah
brodiaea.

The EIS/EIR provides further analysis on impacts on potentially affected
species.

Cultural Resources

Only one prehistoric archeological site, CA-Tul-1042, is located between the
existing gross pool elevation of 694 feet and the proposed increased elevation of 715
feet. This site is a single bedrock mortar which was recorded in 1983 during an
archeological survey of Corps land above gross pool at Lake Kaweah (Meighan, et al.
1988). The site is less than meter in diameter with four mortar holes in its surface and
is not associated with a prehistoric midden or other habitation. The site was
considerad to be ineligible for the National Register of Historic Places in two previous
survey reports (Meighan, et al. 1988; Jackson, et al 1989), although formal
concurrence has not been requested from the State Historic Preservation Officer
(SHPO). Assuming SHPO agreement with the eligibility status of the site, no mitigation
would be required.

Mitigation Costs
Estimated costs for fish and wildlife mitigation for the Lake Kaweah/Reservoir

and Tulare lakebed areas {excluding endangered species mitigation) are provided in
table 6-5.
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Table 6-5
Mitigation First Costs
Habitat Type ‘I Acres | Cost
LAKE KAWEAH

Lands 440 $880,000
| _Lands

Riparian Shrub and Forest, Oak Woodland - $1,285,000

TULARE LAKEBED

Lands 366 $732,000

Wetlands - $1,070,000
RIS

Totals $3,977,000

PROJECT COST

Because the NED plan and LPP are structurally identical and have the same
project costs, the M-CACES cost estimate prepared for the NED pian also applies to
the LPP. Costs include all lands and damages; relocations; resiting of existing
recreation facilities; modification of the spillway; mitigation; engineering and design,
and supervision and administration. The M-CACES cost estimate for the NED plan and
LPP is presented in table 6-6.

Operation and maintenance costs represent the maintenance of mitigation sites.
There are no additional significant operation and maintenance costs due to the spillway
modification. .

ECONOMIC ANALYSIS

A 100-year project life (2000 to 2100) was used to compare final costs and
benefits and to analyze environmental and economic benefits for the selected plan.
Project economics were based on a 7-5/8 percent interest rate, a 100-year life, and a
2 5.year construction period beginning in October 1998.
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Table 6-6
Cost Summary (M-CACES)
{@ October 1995 Price Level and 7-5/8 Percent Interest Rate)
Surmmary of First Cosg Q)

1. Lands 8,683,000

2. Relocations 3,863,000

3. Reservoirs 325,000

4. Dams 14,950,000

8. Mitigaion 2,365,000

8. Roads and Bridges 715,000
14, Recreation Facilities 285,000
18. Cultural Resources 206,000
20, Permanent Operating Equipment 0
30. Engineering and Design 3,120,000
31. Supetvision & Administration 1,318,000
Total First Cost 35,850,000
First Cost (Jess cultural resources) 35,844,000
Interest During Construction 4,086,000
Total investment Cost 38,732,000
Summary of Annual Costs
interest & Amortization 3,032,000
Operation & Maintenance 60,000
Total Annual Cost 3,092,000
T T

Benefits used in the benefit-to-cost ratios of final alternatives includad two
benefit types—flood damage reduction and irrigation water supply benefits. For the
NED plan, flood inundation reduction benefits including bridge replacement benefits
average $3,558,000 annually, and irrigation water supply benefits average $271,000
annually. Annual recreation losses are estimated at $288,000. Annual hydropower
losses are estimated at $287,000 if retrofitting of the existing hydro facilities is not
accomplished by the hydropower interests. The NED plan provides a total average
benefit of $3,541,000 annually if hydropower interests retrofit existing facilities
($3,254,000 if facililties are not retrofitted). The annual costs are $3,092,000, net
benefits are $449,000 annually ($162,000 if hydro retrofit is not completed), and the
benefit-to-cost ratio is 1.15 to 1.

For the LPP, the flood inundation reduction benefits including bridge
replacement benefits average $3,448,000 annually, and irrigation water supply benefits
average $274,000 annually. Annual recreation losses are $2688,000. Annual
hydropower losses are $287,000. These benefits total an average of $3,434,000
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annually ($3,147,000 if hydro retrofit is not completed). The annual costs are
$3,092,000, net benefits are $342,000 annually ($55,000 if hydro retrofit is not
completed), and the benefit-to-cost ratio is 1.11 to 1.

Other project benefits that were evaluated are employment benefits.
Employment benefits for the selected plan are $214,000 annually. Including
employment benefits, the benefit-to-cost ratio for the NED plan is 1.21 and for the LPP
is 1.18.

Bridge Replacement Benefits

The replacement of the Horse Creek Bridge (Highway 198), with an expected life
of 70 years, and date of construction of 1961, would provide an additional 69 years of
service. The average annual advance bridge replacement benefits would amount to
$17,000. These benefits were included in the flood control benefits.

Hydropower

A 17-megawatt hydropower generating plant was retrofitted to Terminus Dam
and started producing power in 1890. Hydropower is generated whenever water
releases are made for flood control or irrigation supply. This form of operation would
not change under potential project conditions, and the increase in hydroelectric power
cannot be realized (i.e., loss of 7,695 MWh) without modification to the existing
powerplant. The losses are quantified at $287,000 annually. The owners of the
hydropower plant, however, have indicated that modifying the hydropower plant would
be economically viable, even given the recent trends in power prices. Consequently,
the hydropower owners are not objecting to these losses. The current hydropower
owners have indicated an interest to retrofit the existing hydro facilities if the proposed
spillway modifications proceed. All required and appropriate coordination etween the
Federal Energy Regulatory Commission and the hydropower owners will continue in its
process.

Recreation

Both the NED plan and LPP which raise the gross pool level by 21 feet would
periodically inundate 243 additional acres along the perimeter of the reservoir and add
216 surface acres of water.

Existing recreation facilities at the reservoir are located at four major recreational
- areas—bLemon Hill, Kaweah, Horse Creek, and Stick Rock. Many of the facilities would
be inundated when the water surface reaches the new gross pool. Current Federal
policy related to recreation developments at Federal water projects requires a
non-Federal cost-sharing partner for construction and operation and maintenance of
those facilities. During this investigation, no non-Federal sponsor was identified for
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participation in the required recreation studies. Consequently, when assessing impacts
to the existing recreation, operation policies dictated that only minimum facilities
required for public health and safety would be relocated as mitigation for impacts to the
existing recreation facilities as a result of the raised spillway. in both the NED plan and
the LPP, the Corps would relocate vault restroom facilities to adjacent areas above

715 feet, m.s.I. since these restrooms are considered basic minimum facilities and
relocation would be part of standard construction activity. The boat ramp at Lemon Hill
wouid also be extended to remain above the new gross pool elevation, thus serving as
a basic minimum facility to continue monitoring and patrolling of the reservoir, The
rermaining recreation facilities, including access roads, remaining launch ramps,
parking areas, camping sites, and picnic areas, would be refurbished by the Corps after
inundation.

A decrease in recreation use at Lake Kaweah is projected as a resuit of reduced
access to the Slick Rock Area and Horse Creek Recreation Area with the inundation of
existing camping areas and other facilities. An additional 50 car and 80 car-trailer
parking spaces at Lemon Hill recently has been constructed above the existing gross
pool provide recreational opportunities at Lake Kaweah under existing and raised-poo!
conditions.

Recreation benefits, which is a net reduction, were calculated for the recreation
season from May through September. The 21-foot raise of the spiliway at Terminus
Dam relates to an average annual increase in the level of the recreation pool at Lake
Kaweah of 15 feet. The Unit Day Value Method was used to estimate recreation use
losses, which is based upon a combination of projected visitation, recreation criteria
points, and assigned monetary vaiues. The new recreation use, converted to average
annual values, was multiplied by the doliar values to yield incidental recreation benefit
losses. The values are presented in table 6-7.

Table 6-7
Average Annual Recreation Benefits Lost
Visitation
{Maximum Lost Value ($) per Average Annual
Practica! Use) Visits visitor day Benefits Lost ($)
700,000 61,451 4.69 288,000 (@Jn@

Recreation use as a result of inundated facilities decreases under both the NED
plan and the LPP. These losses are significant. However, a very significant recreation
benefit will continue at the existing facilities. An important benefit remaining at the
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Lake Kaweah facilities will center around boating and fishing activities. One
component of boating and fishing recreation benefits occurs during the winter months.
Analysis of winter recreation use indicates that winter use is relatively constant
regardiess of storage ievels in the reservoir or water-surface area. This use centers
around fishing activities on the lake which are highly dependent upon boat ramp
access. The different operational schemes differentiating the NED plan and the LPP
influence this winter recreation use.

The conditional rainfall storage space established under the alternative plans,
while improving water supply operational efficiencies, potentially adversely affects
winter recreational boat access. The existing boat ramps in Lake Kaweah become
unusable when reservoir storage decreases to 6,000 acre-feet. The NED plan
establishes a 7,000 acre-foot conditional rain flood storage space. Basin wetness
parameter criteria identified under this plan dictate that when the basin precipitation is
4-1/2 inches or less, the full 7,000 acre-feet of conditional storage space may be filled.
However, if the basin wetness increases to § inches of precipitation, the amount of
water in the conditional storage space would be reduced by 1,000 acre-feet. This
would leave 6,000 acre-feet in the conditional storage space. Consequently, strict
adherence to this operational criteria would affect winter boat ramp access to the
Reservoir.

In contrast, the LPP provides 12,000 acre-feet of conditional rain flood storage
space. The basin wetness criteria under this plan varies from the criteria described for
the NEP plan. With a conditional storage space of 12,000 acre-feet and the modified
wetness criteria , winter conditions for boat ramp access would improve over the NED
plan.

The winter recraeational use of the lake would likely be the same with the NED or
LPP plan. The number of dedicated fishermen willing to weather winter conditions on
the lake is not likely to increase if the winter storage is 7,000 or 12,000 acre-feet.
Recreation use would be severely affected, however, if the winter storage drawdown
leaves the lake inaccessible.

The operation of the conditional storage space for the NED or LPP under the
water control diagram is not dictated by recreational criteria, however. Water storage
in this space under the water control diagram is governed solely by flood control and
water supply considerations. Reservoir modeling indicates that storage levels under
the LPP wouid dip below the allowable 12,000 acre-feet of storage well over 20 years
out of 26 years modeled. Consequently, the establishment of the conditional storage
space was not considered to be a recreation feature.
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Employment Benefits

The NED plan and LPP would directly stimulate the economy of Tulare County
through wages paid to local workers hired to fill construction jobs; these workers would
otherwise likely be unemployed.

The wages expected to be paid to labor for onsite construction would be
$7.027 million, based on similar construction projects in Califomia. The construction
jobs would consist of the following percentages of total labor costs: 30 percent skilled,
47 percent unskilled, and 35 percent other. Based on the construction labor force of
3,600 workers for Tulare County in 1995, there should be no problem fulfilling the local
labor requirement. The total local labor cost during the 2-Y4-year construction period,
including interest, is $2.389 million. The total employment benefits would be $2.710
million and average annual employment benefits would be $207,000. The local labor
costs over the construction period are shown in table 6-8.

Table 6-8
Employment Benefits
Construction Local Labor Cost Compound Amount Employment
Year @788 % Benefits

1 $477,380 1.2017 $ 574,208
2 $950,659 1.1584 $1,107,035
3 $959,656 1.0763 $1.028576

$2.708.818

BENEFIT-TO-COST

The benefit-to-cost ratios of the NED plan and LPP with employment benefits
included with flood control and irrigation water supply benefits are shown in table 6-9.
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Table 6-9
Benefit-to-Cost Ratios
NED Plan LPP - Selected Plan
Flood With Flood Control/ With
Contro¥ Emgployment Water Supply Employment
Water Benefits (3} ] Benefits (3}
Supply Added Added
]
Flood Control 3,558,000 3,558,000 3,448,000 3,448,000
erigation Water Supply 274,000 271,000 274,000 274,000
Employment 207,000 207,000
Recreation Losses (288 000) {288,000) (288,000) {288,000)
Total Anual Benefits 3,541 000 3,748 000 3,434,000 3,841,000
Total Annusal Costs 3,002000 3,092,000 3,002,000 3,092,000
Benefit/Cost Ratio 1.15 1.21 i1 1.18
1] Assumes non-Federal hydropower interesis retrofit eudsting hydrop faciities. See Appendix C for
Bansfit-to-Cost Ratio analysis for if hydropower retrofit is not compiated,

RISK AND UNCERTAINTY

The ability of the NED plan and LPP to provide the expected accomplishments is
dependent of the validity of pertinent assumptions, base data, and analytical
techniques used in this study; the successful completion of future studies, designs, and
construction; and appropriate operation and maintenance after construction. Several
significant study components and the estimated relative risk and/or uncertainty
associated with them are described below.

Hydrology

The uncertainty in hydrologic analysis used to derive flow-frequency
relationships is affected by assumptions on storm centering and period of record. Only
the mean peak flow values were used in the study. Frequency curves were computed
in accordance with the procedures recommended by the Water Resources Council
Bulletin No. 17B. The mean, standard deviations, and skews for the maximum annual
flows of various durations were computed with 85 years of record. The computed
standard deviations and skews were adjusted for consistency between the different flow
durations. The skews were further adjusted to be compatible with the historic record.
The expected probability correction was applied and median plotting positions were
used.
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With the NED plan and LPP, there will be continued flood rigks to the city of
Visalia as a resuit of floodfiows from Dry, Mehrten, and Yokohl Creeks, which are
unregulated and not affected by improvements to Terminus Dam.

Problems still exist at the McKays Point contro! structure, which cannot
control flows in excess of 5,500 cfs. The uncertainty of the division of flows
down the St. Johns River and Kaweah River is high and adds uncertainty to the
distribution and direction of flows on the flood plain. This uncertainty would
affect the economic analysis of damages. The magnitude of the uncertainty and
its effact on the economic analysis is unknown.

Sedimentation Rate

The average rate of sedimentation was estimated at 120 acre-feet per year.
This rate was assumed in the plan formulation analysis of benefits. A mean
average storage capacity was astimated over the project life and applied in the
analysis of damages. The mean average storage was based on the area under the
storage versus time curve. Although it is possible to have a large storm in year 1
of the project that would fill up the sediment pool, it is also possible that the
sediment depositation rate would be less than 120 acre-feet per year. The mean
average storage represents the balance between the two scenarios or other
scenarios.

Seismic Stability

The NED plan and LPP are relatively simple structural modification of the
Terminus Dam spillway. A static stability of the Terminus Dam smbankment was
investigated in a post-earthquake slope-stability evaluation in August 1995. The
analysis indicated that raising the spiliway would not in itself affect the slope
stability and safety of Terminus Dam. However, data from recent foundation
testing is inconclusive with regard to the potential of the foundation liquefying and
embankment failure of the existing dam in an earthquake. Further foundation
testing was scheduled in 1996 to determine the safety of the dam. If remediation
is required, then it would be funded under the Dam Safety Assurance Program.

Environmentai Mitigation

The uncertainty of adequately offsetting adverse impacts to environmental
resources resulting from project construction will be low because (1} a detailed
analysis of impacts and mitigation measures was developed and coordinated with
USFWS and DFG for the study area; {2} conservative estimates of affected habitat
and replacement needs are being used; and (3) the success of mitigation efforts
will be monitored and enforced according to the required mitigation plan.
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Project Cost

The confidence lavel in the cost estimates is fairly high, aithough there are
always unknowns that cannot be identified in advance of construction. Cost
estimates for the NED and LPP are based on Code-of-Accounts-Cost-Estimating-
Procedures, and detailed Micro-Computer Assisted Cost Estimating System
(M-CACES) cost estimates. Reasonable contingencies are included in the cost
astimates for items where unknowns are expected.

Benefits

The level of confidence in achieving the estimated economic benefits is
high. The flood damage data collected in Visalia and other urban areas on the
alluvial flood plain have a high level of confidence. In July 1995, a survey of the
height of the first floor elevations of a sample population of structures which
showaed less than a 2 percent error in foundation height assessments. For
irrigation benefits, the extensive data on ground-water depths, well pumping logs,
equipment costs, and electricity costs support least-cost irrigation water supply
benefit values. The irrigation benefit analyses were coordinated with the U.S.
Bureau of Reclamation and State of California Department of Water Resources.

PED AND CONSTRUCTION

Preconstruction, engineering and design (PED) for the NED and LPP are
expected to take 3 years. Construction will take 2 years. The Highway 198
Bridge and approaches will be relocated. Construction will begin during the
reservoir drawdown period, when pool elevations allow access to the recreation
sites.

During design and construction of the project, the Corps will coordinate with
the State Division of Safety of Dams. The Corps is solely responsible for the
design of the project, but will provide State officials and any non-Federal technical
review boards an opportunity to comment on feature design memoranda and plans
and specifications. During construction, the Corps will be solely responsible for
administering the construction contract, including inspection of the contractor’s
work. State representatives will be kept informed and allowed access to Corps
files to review any construction-related documents. The State may arrange with
the Corps to visit the site during construction. The Corps will not be required to
pay any permit fees to the State during any phase of the project. No such fees
have been included to the project cost.
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OPERATION AND MAINTENANCE

The periodic maintenance of the project would be described in an Operation
and Maintenance (O&M) Manual to be prepared by the Corps. Generally, all O&M
activities

are to be paid for and accomplished by the non-Federal project sponsors. The
non-Federal sponsors will be raquired to provide the Corps with a semiannual
report describing operation and maintenance accomplishments.

The NED plan and LPP would modify the existing spillway at Terminus Dam,
which the Corps presently operates and maintains with a contribution from the
non-Federal interests for their share of the costs. The non-Federal share of these
costs is based on the cost apportionment for the existing project. Consequently,
an arrangement may be made wheraeby the non-Federal sponsor wili pay the Corps
the sdditional annual costs of operating and maintaining the portion of the new
increment to the existing project. Recreation at Lake Kaweah would continue to
be operated and maintained by the Corps.

Maintenance activities would consist of periodic inspection and repair of the
spiliway and inspection and repair/replacement of mitigation features. Cost
increases to existing periodic inspection and repair of the spiliway are not
expected to increase with the NED plan and LPP,

SELECTED PLAN {NED PLAN)

The NED pian is the selected plan in accordance with Section K,
ER 1105-2-100. The NED project cost is identical to the LPP. The LPP rain flood
operation criteria differ from the NED pian, which results in 8 reduction of the
flood control benefits, but provides increased potential for water storage during
the rain
flood season. This would also incidentally benaefit fish and wildlife rasources and
recreational opportunities in the reservoir.

Both the LPP and the NED plan are developed in accordance with applicabie
ruies and regulations. The non-Federal sponsors strongly favor the LPP but do
support the NED plan. The No-Action plan is not acceptable to the non-Federal
Sponsor.

The total project investment cost for the NED plan is $39,732,000 and the
annual cost is $3,082,000.
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A series of lift pumps at Tulare lakebed are needed to move irrigation and flood
water from the interior of the lakebed to locations at higher elevation, including
the south flood area.
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PRELIMINARY COST ALLOCATION

General

Under current Federal policies, non-Federal sponsor cost-sharing
requirements vary depending upon the project purpose. Flood control projects
require a minimum contribution of 25 percent by the non-Federal sponsor with a
maximum Federal contribution of 75 percent. For irrigation water supply projects,
non-Federal sponsor contributions are 35 percant with a Federal contribution of
the remaining €5 percent. For multipurpose projects, as in the proposed spiliway
raise at Terminus Dam, the objective of the cost allocation is to develop a
preliminary distribution of project costs among the multiple project purposes to
allow an equitable cost sharing with the non-Federal sponsor.

The separable costs-remaining benefits method of cost allocation was
selected as the most appropriate method for the Kaweah River Basin Investigation.
This method was recommended for use by Federal agencies by the Subcommittee
on Benefits and Costs of the Federal Interagency River Committee and was
favored by the Subcommittee to Study Civil Works of the Committee on Public
Works, House of Representatives, in a report published as Committee Print No. 23,
83rd Congress, Second Session, dated December 5, 1952. The method was
endorsed in the March 12, 1954, agreement cost allocation among the Department
of the Interior, Department of the Army, and the Federal Power Commission. This
method is also prescribed in ER 1105-2-100, Section XV, dated December 28,
1990 as the method to be used.

The objectives of the separable costs-remaining benefits method of cost
allocation are:

® To allocate to each project purpose ail costs associated with inclusion of
that purpose in the project. This amount, referred to as the separable cost,
is the minimum that would be allocated to the included purpose.

® To allocate costs in such a way that costs allocated to a specific purpose do
not exceed the benefits associated with inclusion of that purpose or the
costs of the most economical alternative way of providing equivalent
benefits. This would be the maximum that would be allocated to the
included purpose.




162

Chapter 7 - Plan Implementation

®  To distribute joint or common costs among all project purposes in such a
way that each purpose shares equitably in the advantage of multipurpose
development as compared with alternative single-purpose development.

The costs of the Lake Kaweah enlargement project, which consists of
enlarging the existing reservoir by 42,600 acre-feet, were allocated to fiood
contro! and irrigation water supply storage. The first and annual costs of the NED
plan and LPP are identical. The total first and annual project costs for a
multipurpose project that have been allocated are as follows:

First Cost (NED plan and LPP less cultural

resources costs) $35,644,000
IDC $ 4,088,000
Investment Cost (NED plan and LPP) $39,732,000
Annual Investment Cost (NED plan and LPP) $ 3,032,000
O&M (NED plan and LPP) $ 60,000
Annual Cost (NED plan and LPP) $ 3,092,000

Alternative Single-Purpose Project Costs

While the separable costs-remaining benefits method procedure is complex,
the principle is simple. All project costs are distributed among the purposes on the
basis of the alternative costs that could justifiably be incurred to achieve
equivalent benefits by alternative means. Consequently, alternative single-purpose
project costs for flood control and irrigation water supply need to be determined.

An alternative project for flood control should provide the same degree of
flood protection as the Lake Kaweah enlargement project and not interfere with
existing water rights. The least costly alternative flood control project is
considered to be the enlargement of Lake Kaweah by 42,600 acre-feet, with no
new operation for water supply. The cost for the flood-control-only single-purpose
alternative would be the raising the Terminus Dam spillway 21-feet. Studies have
confirmed that a single-purpose reservoir elsewhere in the Kaweah River basin is
either more expensive or not economically justified. The first cost of the flood-
control only project would be the same as the multipurpose project. The single-
purpose first cost for flood control would be:

$35,644,000 - $0 = $35,644,000

An alternative project for irrigation water supply in the absence of the
multiple-purpose project should be one that provides the same annual yield of
surface-water supply. Single-purpose reservoirs for irrigation water supply, either
upstream from the existing Lake Kaweah or on one of several tributary streams
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below Terminus Dam, were found to be more costly than enlarging the existing
Lake Kaweah by raising the emergency spillway.

The least-costly alternative for the water supply purpose is an enlargement
of Lake Kaweah by 42,600 acre-fest. The water supply project would incur the
same first costs as the multipurpose project. The single-purpose first cost for
water supply would be:

$35,644,000 - $0 = $35,644,000 !

First costs, interest during construction, investment casts, annual costs, and
operation and maintenance (O&M) costs are shown in table 7-1. Interest during
construction, although applied in the analysis of the NED plan and LPP, is not used
in the cost apportionment analysis.

Table 7-1
Single-Purpose and Multipurpose Costs
NED Plan and LPP

Flood Controt Water Supply

tem Multipurpose
Only Only
First Cost $35,644,000 $35,644,000 $35,644,000
1DC $4,088,000 $4,088,000 $4,088,000
Total Investment Cost $39,732,000 $39,732,000 $39,732,000
Annual Cost $3,032,000 $3,032,000 $3,032,000
Oo&M $60,000 $60,000 $60,000
Total $3,082,000 $3,092,000 $3,092,000
——a

Separable Costs

The separable cost of flood control is the difference between the cost of a
multipurpose project and a single-purpose water supply project. The separable
cost of water supply is the difference between the cost of a multipurpose project
and a single-purpose fiood control project.

The separable cost of flood control, separable cost of water supply, and
multipurpose project costs are shown in table 7-2.
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Table 7-2
Separable and Joint Use Costs
Separable Cost
kam Joint-Use Multipurpose
Flood Control Water Suw Totsl
First Cost o] $0 $0 $35,644,000 | $35,644,000
iDC 0 $0 $0 $4,088,000 44,088,000
Total Investment Cost ] $0 $0 $39,732,000 | $39,732,000
Annual Cost o $0 $0 43,032,000 43,032,000
O&M [s] $0 $0 $60,000 460,000
Total 0 $0 $0 $3,092.000 $3,092,000

The separable cost of providing flood control is zero. The separable annual
cost of providing water supply is zero.

Joint Use Costs

Joint use cost is the cost for the combined use of all purposes and are not
separable by purpose. Joint use cost is the difference between the cost of the
multiple-purpose project and the sum of the separable costs. The joint use annual
cost of the new project is also shown in table 7-2 and is:

$3,092,000 - $0 = $3,092,000.

ALLOCATED COSTS - NED PLAN

A basic allocation of the project costs for the NED plan was estimated using
the cost and benefit data presented in the preceding evaluation. A detailed
allocation of costs based on the separable costs-remaining benefits method are
shown in table 7-3. The allocated first costs are shown in table 7-4. The
allocation of annual operation, maintenance, and replacement costs is shown in
table 7-5.




165

Chapter 7 - Plan Impl,

Table 7-3
Detailed Cost Allocation [1] - NED Plan
(Separable Costs-Remaining Benefits Method)

ftem Flaod Control (8) W Sugrlv $) Total {$)
1. Allocetion of Annuel Costs
a. Annual Benefits 3,558,000 271,000 3,820,000
b. Alternetive Annual Casts 3,092,000 3,092,000 ]
¢. Annual Benefits limited by Annual Costs 3,092,000 271,000 3,363,000
d. Separgblie Annusi Costs o [ o
o. Remaining Annual Bonefits 3,092,000 271,000 3,363,000
{. Distribution Percentage 91.94 8.08 100
0. Allocated Joint Annuaf Costs 2,842,800 249,200 3,092,000
h. Total Allocated Annual Costs 2,842,800 249,200 3,092,000
2. Allocation of O&M
a. Seperable Annual Costs 0 [ 0
b. Allocated Joint Costs 55,200 4,800 60,000
c. Total Aliocation of O&M 55,200 4,800 60,000
d. Specific Coste [ [ [+]
e. Aliocated Joint Use Costs 56,200 4,800 60,000
f. Percent (%) of Joint Use Costs $1.94 8.06 100
3. Total Allocated OM&R
a. Allocated Joint Use Costs 55,200 4,800 60.000
b. Percent (%) of Joint Use Costs 91.94 8.06 100
4. Allocation of Investment
8. Annual Investment Cost {intesest & Amortization) 2,842,800 249,200 3,092,000
b. Allocated Invastment 91.94 8.08 100
. Allocated Investment 36,529,800 3,202 400 39,732,000
§. Aliocstion of First Costs
8. Spacific Investmant o [} 0
b. Investment in Joint-Use Facitities 36,529,600 3,202,400 38,732,000
c. Interest During Construction on Joint-Use Facilities 3,758,500 329,500 4,088,000
d. First Cost of Joint-Use Facilitias 32,771,100 2,872,900 35,644,000
. Percent of First Cost in Joint-Use Faecilities 91.94 8.06 100
{. First Cost of Specific Facilities 4] 2] "]
1] Preliminary.
Table 7-4
Allocation of First Costs [1] - NED Plan
Function Flood Control Water Supply Total Cost
== e
Separable Casts $0 $0 $0
Joint-Use Costs $32,771,000 $2,872,900 | $35,644.000
Total Costs $32,771,000 $2,872,900 $35,644,000
C—neras—r——— =t ===
[1] Preliminary.
e
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Table 7-5
Allocation of Maintenance and Operation Costs [1] - NED Plan
Function Flood Control Water Supply Total Cost
— IR
Separable Costs 30 $0 $0
ing-| Costs $55,200 34,800 $60,000 |
% Joint Use Costs 91 £4% 8.06% 100‘&-
Total Costs $55,200 $4.800 $60,000
ML IR T

COST APPORTIONMENT - NED PLAN
General

The cost apportionment for the NED plan is shown in table 706. In
accordance with the Water Resources Development Act of 1986 (WRDA 86), non-
Federal interests are required to pay a minimum of 25 percent of the cost allocated
to the flood control purpose. Non-Federal interests are also required to furnish all
lands, easements, rights-of-way, relocations, and disposal sites (LERRD) for flood
control. The costs of LERRD may be applied to the non-Federal share for flood
control. In addition, they are required to pay a 5 percent cash contribution during
construction of the costs allocated to flood control. Should the cash contribution
plus the LERRD be less than 25 percent, non-Federal interests shall pay an
additional amount in cash during construction to bring their share to 25 percent.

Further, non-Federal interests are required to pay 35 percent of the costs
allocated to agricultural (irrigation) water supply. Applicable laws governing cost
sharing provisions for agricultural (irrigation} water supply include the Fiood
Control Act of 1944, the Reclamation Reform Act of 1982, and the Water
Resources Development Act of 1986. Application of these statutes to Corps
policy has led to the conclusion that a 65-35 (65 percent Federal) cost sharing is
appropriate for this proposed project. The Reclamation Reform Act of 1982
States:

Notwithstanding any other provision of law, neither the ownership or pricing
limitation provisions nor the other provisions of Federal reclamation law,
including this subchapter, shall be applicable to lands receiving benefits from
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Federal water resources projects constructed by the United States Army
Corps of Engineers, unless --

{1) the project has, by Federal statute, explicitly been designated,
made a part of, or integrated with a Federal reclamation project;
or

(2} the Secretary, pursuant to his authority under Federal reclamation
law, has provided project works for the control or conveyance of an
agricultural water supply for the lands involved.

There are no Federal purveyors of water at Lake Kaweah. The only Federal
Government involvement with water rights arises by way of a contract between
the Department of Interior/Bureau of Reclamation (DOI) and the Kaweah Delta
Water Conservation District (KDWCD) for the operation and maintenance of
irrigation storage space at Terminus Dam. The distribution of water stored for
irrigation purposes, however, is not governed by any contract with the U.S.
Government. In fact, the contract between KDWCD and DOI, expressly
acknowledges that the U.S. will not acquire any interest in the stored water. The
Kaweah River is a fully appropriated rive, i.e., the water rights to the river were
established and are legally held by individual and ditch company irrigators in the
Kaweah River basin. Therefore, since neither the Corps nor DOI is involved in the
distribution of irrigation water in the Kaweah River Basin, the Terminus Dam
Project is exempted from Reclamation Law. Consequently, provision in statute
directing a 65-35 cost share on irrigation water supply as applicable. It must be
noted that the proposed project does not include dedicated agriculturat water
supply storage space, the project is optimized and justified based solely on flood
damage reduction benefits, and water supply benefits are only 8 percent of the
total benefits.

ALLOCATED COSTS - LPP

) The LPP has less benefits than the NED plan. This difference is the result of
alternative operational criteria. The operational criteria of the NED plan resulted in
higher benefits. For cost allocation and cost-sharing purposes, where a plan
deviating from the NED plan is selected and it has less benefits than the NED plan,
it is Federal policy to cost share only in the least costly plan which provides the
same benefits. Consequently, to determine the applicable cost sharing for the
LPP, a determination of the least costly plan providing the same benefits as the
LPP was required. In this case, a 20.5-foot spillway raise plan using an
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Table 7-6
Cost Apportionment Summary - NED Plan
Item Federal (8] Non-Federal {$) Total {3}
FLOOD CONTROL
Lands and Damages [+] 7,983,200 7,983,200
Relocations 3,551,600 3,551,800
LERRD Flood Control Allocation [1] 11,534,800 11,534,800
‘Cash Contribution 19,697,700 638,600 {2] 21,236,300

IRRIGATION WATER SUPPLY (3]

Lands and Damages 454,900 244,900 699,800
Rel L] 202,400 109,000 311,400
TOTAL LERRD Water Supply 857,300 353,800 1,011,200

(65% Fed and 35% Non-Fed
{Cash Contribution 1,210,100 651,800 j.861 i7()0

Total First Cost 21,465,100 14,178,900 35,644,000

Tota! Cash 20,807,800 2,290,200 {4) 23,098,000

Total LERRD 657,300 11,888,700 12,846,000

Total Share 21,465,100 14,178,900 36,644,000
60.22% 39.78%

to water supply are cost shared on §6-35% basis.

I4 Non-Federal cash contribution.

{1] LERRD's allocation to fiood contral purpose are 91.94% of total LERRD. See Table 7-3 for deviation of
allocation percentage. LERRD costs allocated to fiood controt 100% non-Federal sponsor responsibility.

12) 5% cash contribution of the cost allocation ta flood control.
[3) LERRD's aliocated to water supply purpose are 8.06% of total LERRD. See Table 7-3. LERRD's allocated

operational criteria similar to the NED plan has the same benefits as the locally
preferred plan. Consequently, the cost aliocation for the LPP is based upon a
20.5-foot raise allocation with additional costs associated with constructing from
the 20.5-foot to the 21-foot height being allocated as a 100 percent non-Federal

sponsor cost share.
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Table 7-7 shows a detailed cost allocation for the 20.5-foot plan. Tables
7-8 and 7-9 show allocations of first costs and operation and maintenance costs
for the 20.5-foot plan.

COST APPORTIONMENT - LPP
The cost apportionment for the LPP is shown in table 7-10.
Table 7-7
Detalled Cost Allocation [1] - 20.5-Foot Plan

(Loast Cost Equivalent Benefits Plan to LPP)
(Separable Costs-Remaining Benefits Mathod)

ftem Flood Control {$) Wster Supply {#) Total {8)
1. Allccation of Annuel Costs
8. Annusl Banefits 3,730,000 271,000 4,001,000
b. Alternative Annual Costs 2,982,000 2,882,000
<. Annual Bonefits limited by Annual Costs 2,982,000 271,000 3,253,000
d. Saparsble Annusl Costs o -] [
©. Remaining Annual Benefits 2,982,000 271,000 3,283,000
f. Distribution Percentage 91.67 8.33 100
g Allocated Joint Annual Costs 2,733,800 248,400 2,882,000
h. Total Allocated Annual Costs 2,733 600 248,400 2,982,000
2. Aliocation of O4M
8. Separsble Annual Costs o ] [+]
b. Aliocated Joint Costs 65,000 5,000 60,000
c. Total Allocation of O&M 55,000 6,000 60,000
d. Specific Costs o o 0
®. Allocated Joint Use Costs 65,000 6,000 60,000
§. Parcent (%) of Joint Use Costs 91.67 8.33 100
3. Totsl Allocated OMER
a. Allocsted Joint Use Costs 55,000 5,000 60,000
b. Percent {%) of Joint Use Costs 91.67 8.33 100
4. Aliocation of Investment
a. Annual Investment Cost (Interest & Amortization} 2,678,600 243,400 2,822,000
b. Allocated Investment 91.67 8.33 100
c. Allocated Investment 35,100,400 3,189,600 38,290,000
6. Aliocation of First Costs
a. Specific Investment =] [} (4]
b. Investment in Joint-Use Facilities 365,100,400 3,189,800 38,290,000
c. IDC on Joint-Use Facilities 3,652,100 331,900 3,984,000
d. First Cost of Joint-Use Far 5 31,448,300 2,857.700 34,306,000
. Percent of First Cost in Ji Facilities 91.67 8.33 100
1. First Cost of Sgcniﬁc Fi [] 0 -]
| (1] Pretiminary.
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Table 7-8
Allocation of First Costs [1] - 20.5-Foot Plan
Function Flood Control Water Supply Total Cost
Separable Costs $0 40 $0
Joint-Use Coste $31,448,300 $2,857,700 $34,308,000
onm— e —— e ——————
Total Costs $31,448,300 42,857,700 434,308,000
T T — —— T
[1] Preliminery.
Table 7-9
Allocation of Maintenance and Operation Costs {1] - 20.5-Foot Plan
Function Flood Control | Water Suppl Total Cost
S 1000 O O | DD Y o s e
Separabie Costs $0 $0 $0
Joint-Use Costs $55,000 $5,000 $60,000
% Joint Use Costs 81.67% 8.33% 100‘32=
Total Costs $55,000 $5.000 $60,000
ML 22

[1] Preliminary.
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Table 7-10
Cost Apportionment Summary - LPP

Item Federal (8) Non-Federal {$) Total (8)
- ———
FLOOD CONTROL
Lands and Damages - 20.5 ft 1] 7,945,000 7,945,000
Relocations - 20.5 ft 1] 3,540,300 3,540,300
TOTAL LERRD - 20.5 o 11,485,300 11,485,300

1,672,400 (1)

IRRIGATION WATER SUPPLY - 20.5 ft

Lands and Damages 469,300 252,700 722,000
Relocations 209,100 112,600 321,700
Total LERRD 678,400 365,300 1,043,700
{65% and 35% Non-Fed
Cash Contribution 1,179,100 634,900 1,814,000
Total First Cost - 20.5 ft 20,248,100 14,057,900 | 34,306,000
_
Cash - 20.5 ft 19,569,700 2,207,300 | 21,777,000
LERRD - 20.5 ft 678,400 11,850,600 12,529,000
PR ey
Cash R&iremom 21-ft U&' rade 0 1,338,000 1,338,000
Total Share 20,248,100 15,395,900 | 35,644,000
. 56.81% 43.19%
[1] 5% cash contribution of the cost all ion to flood \

2] Non-Federal cash contribution.

SELECTED PLAN COST ALLOCATION

Allocation of costs for the selected plan is recommended in accordance with
table 7-6.
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FEDERAL RESPONSIBILITIES

Following completion of the final feasibility report and EIS/EIR and
authorization of the project by Congress, the Federal Government will finalize
designs, prepare detailed plans and specifications, and construct the project after
funds are appropriated and non-Federal interests provide the 5 percent cash
contribution, lands, relocations, and assurances for the non-Federal cooperation
requirements.

NON-FEDERAL RESPONSIBILITIES

Current Federal regulations require non-Federal participation in the financing
of projects. In accordance with the Water Resources Development Act of 19886,
the non-Federal sponsor will:

®  Provide all lands, easements, and rights-of-way necessary for construction
and maintenance of the flood control and associated mitigation measures,
including all necessary relocations and alterations of buildings, utilities,
roads, bridges (except railroad bridges), sewers, irrigation diversions, and
related special features.

®  Hold and save the United States free from damages due to construction,
operation, maintenance, repair, replacement, and rehabilitation of the
project, except for damages due to the fault of or negligence of the United
States or its contractor;

&  Obtain any water rights needed for use of water for construction, operation,
maintenance, repair, replacement and rehabilitation of the project; and

e  Provide for adjudication of all water rights claims resulting from
construction, operation, maintenance, repair, replacement, and rehabilitation
of the project and hold and save the United States free from damages due
to such claims arising out of actions, inactions, representations, and
agreements of the U.S. Department of the Interior and Claims asserted by
the United States.

e  Maintain, operate, repair, replace, and rehabilitate all completed work,
without cost to the United States, in accordance with regulations prescribed
by the Secretary of the Army. Monitor the status of completed mitigation

_and provide periodic reports on its condition and repairs and replacement if
needed.
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Provide a cash contribution of 5 percent of the total project first cost
assigned to structural flood control; and

Pay during project construction such as additional amounts so that the total
contribution of the non-Federal sponsor is not less than 25 percent of the
total project first cots assigned to structural flood control.

Enter a separate contract for payment of water supply in the amount of
35 percent of the total costs for agricultural water.

Comply with the provisions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970 {Public Law 91-646, 84 Stat.
1984}, as amended.

Publicize flood plain information in the area concerned and provide this
information to zoning and other regulatory agencies for their guidance and
leadership in preventing unwise future development in the flood plain and in
adopting such regulations as may be necessary to ensure compatibility
between future development and protection levels provided by the project.

Participate in and comply with applicable Federal flood plain management
and flood insurance programs.

Perform at the time of initiation of construction, and thereafter, any
environmental investigations as determined necessary to identify the
existence and extent of any hazardous substances regulated under the
Comprehensive Environmental Response, Compensation and Lability Act
{CERCLA), 42 U.S.C. 9601-9675 on all lands necessary for project
construction, operation, maintenance, repair, replacement and rehabilitation.

Assume complete financial responsibility for the cleanup of any hazardous
materials located on project lands and regulated under CERCLA and be
responsible for operating, maintaining, repairing, replacing and rehabilitating
the project in a manner so that liability will not arise under CERCLA.

inform affected interests, at least annually, regarding the limitations of the
protection afforded by the project; and .

Prescribe and enforce, to the extent of its power, regulations preventing
obstruction of or encroachment on project works that would reduce the
level of protection afforded or hinder operation, maintenance, repair,
replacement, and rehabilitation.




174

Chapter 7 - Plan Implementation

Federal and non-Federal obligations and requirements will be defined in a
Partnering Cooperation Agreement (PCA) signed prior to initiation of construction.
The non-Federal funds will not have to be provided until after the Congress
authorizes the project and appropriates construction funds and a PCA is signed.
Payment of the funds will be made at intervals during construction.

PROCEDURES FOR IMPLEMENTATION

Once the feasibility report is approved and the project is authorized,
preconstruction, engineering, and design funds and construction funds will be
required. The project will be considered for inclusion in the President’s budget
based on (1) national priorities, (2) magnitude of the Federal commitment,

(3} economic and environmental feasibility, (4) level of local suppoit, (5)
willingness of the non-Federal sponsor to fund its share of the project cost, and
{6) budgetary constraints that may exist at the time of funding. Federal budget
recommendations will be based on evidence of support of the non-Federal sponsor
and the ability and willingness of the non-Federal sponsor to share in the project
cost. Once the Congress appropriates the Federal share of funds, the Assistant
Secretary of the Army (Civil Works) and the non-Federal sponsor will sign a
Partnering Cooperation Agreement which will define the Federal and non-Federal
responsibilities for implementing, operating, and maintaining the project according
to requirements established by the Congress and the administration.

NON-FEDERAL FINANCIAL CAPABILITIES

The lead non-Federal cost-sharing sponsor, the Kaweah Delta Water
Conservation District, will be the non-Federal cost-sharing sponsor for the water
supply storage. The Kaweah Deita Water Conservation District, acting in
conjunction with Tulare County, Kings County, and the city of Visalia, has
provided letters of intent to proportionately share in the non-Federal costs
attributable to flood protection. Funding will be requested through the State's
Flood Control Subventions Program. While this program is temporarily devoid of
funds to finance items such as lands, easements, rights-of-way, and relocations of
Federally authorized flood control projects, table 7-11 presents the 1988 cost-
sharing percentages for local agencias cooperating in the construction of the
Corps' flood control projects.
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Table 7-11

Flood Control Subventions Program

Non-Federal Cost ltem

State of California Share of
Non-Federal Costs

{Flood protection only) (1)

Channel and levee project rights-of-way

0.7

Channel and levee project relocations

0.7

Reservoir project right-of-way relocations

0.7

Cash contributions toward construction costs

0.7

Capital costs of fish and wildlife mitigation

0.7

Capital costs of recreation and fish and wildlife enhancement

0.5

Reconnaissance and feasibility studies

Not Eligible

Planning and engineering studies

0.7

Design studies

0.7

[1] As of 1988.
ST

VIEWS OF NON-FEDERAL INTERESTS

The non-Federal lead sponsor, Kaweah Delta Water Conservation District,
has formed a partnership with Tulare County, Kings County, city of Visalia, and
California Department of Water Resources in support of this project. There is

strong support for construction of the project.
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McKays Point flow division weir. Structure evenly divides flows from the Kaweah
River into the St. Johns and Kaweah Rivers up to flows of 5,500 cfs.
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PUBLIC INVOLVEMENT

Throughout the conduct of the study, close
coordination has been maintained with the non-Federal cost-
sharing lead sponsor, Kaweah Delta Water Conservation

District, and its cost-sharing partners. These partners are Tulare County, Kings
County, city of Visalia, and the California Department of Water Resources. During
the reconnaissance phase of the study, a study management team was formed,
consisting of representatives of the cost-sharing partners. In addition, an
Executive Committee, consisting of the responsible officers of the cost-sharing
entities, was consulted on major management decisions. Informational meetings
held throughout the timeframe of the study were mostly informal, but all were
designed to keep study participants and affected peaple informed of progress of
the study.

An initial public workshop in March 1986 was followed by a public meeting
in March 1987 to inform people of the progress and results of the reconnaissance
phase of the study and to assess the local perception of problems and
opportunities in the study area. A notice of initiation of the feasibility study was
circulated in March 1988 soliciting comments for consideration in the report.

It was generally acknowledged that additional storage is needed for fiood
control and irrigation water supply on the Kaweah River. The potential for
recreation opportunities was also recognized. Problems foreseen by increasing
storage at Lake Kaweah include loss of recreation facilities, reduced access to
recreation areas, potential condemnation of lands and loss of property, reduced
property values, dam safety, and adverse environmental impacts. Suggested
solutions to increase the level of flood control protection and irrigation water
supply included (1) building dams on Dry or Deer Creek and for the Middle Fork of
the Kaweah River; Yokohl, Mehrten, and Horse Creeks and other tributaries;

(2} flooding range lands instead of building new reservoirs; (3) dredging Lake
Kaweah instead of building new reservoirs; and (4) creating beneficial additional
ground-water recharge.

Opportunities afforded by additional flood detention dams or space include
decreased flooding, reduced flood insurance participation, additional water storage
beneficial to farmers, increased recreational opportunities, and added hydropower
production.

Tulare County and KDWCD asked the Corps to evaluate additional storage in
the area, which led to the initiation of a reconnaissance study in December 1985.
The sponsors strongly support maximizing the storage potential of Terminus Dam
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and/or constructing a reservoir on Dry Creek to regulate flow on an unregulated
stream. These actions would provide additional conservation storage and
significantly increase the level of fiood protection downstream in Visalia and
outlying areas, as well as the Tulare lakebed. Any channelization and levee
development downstream from Terminus Dam would increase floodflows to Tulare
lakebed and increase damages to highly productive farmland. The non-Federal
sponsors, therefore, oppose channelization and consider additiona! storage as the
only viable solution to the flooding problem.

Throughout the study, the study management team met about once a
month. When significant decisions were required, the Executive Committee was
convened to render decisions on the conduct of the study in accordance with the
agreement contained in the Feasibility Cost Sharing Agreement.

Two public workshops and one formal public hearing were held following
circulation of the draft report for public comment. The two public workshops
were held on July 22, 1996 (3:30 p.m. to 8 p.m.}), and on July 23, 1996 (3:00
p.m. to 7:45 p.m.}. The formal hearing was heid on July 23, at 8 p.m.

Comments received from these workshops and hearing as well as other comments
received during the official review period are summarized in Appendix G of the
environmental impact statement. During this review period, overwhelming support
was expressed for the LPP.
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The Mehrten Marina at Lemon Hill. Note roadway leading down to boat launch ramp.
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Chapter
9

An array of alternatives have been considered. The
NED plan consists of enlarging the existing Lake Kaweah by
constructing a 21-foot-high concrete ogee across the spillway at Terminus Dam
and widening the spillway by 148 feet. The NED plan produces the greatest net
annual benefits by increasing flood protection to downstream areas, creating
additional storage for irrigation water, and minimizing environmental impacts. The
plan has a benefit-cost ratio of 1.21.

The locally preferred plan (LPP} is structurally identical and costs the same
as the NED plan. The LPP consists of a different reservoir operation, which
maintains a larger conditional rain flood space over the life of the project. This
operation would maintain recreation year round, especially during the rain season,
but would result in fewer flood control benefits than the NED plan. The LPP has a
benefit-to-cost ratio of 1,18,

The non-Federal sponsor supports the NED plan but strongly favors the LPP.
The No-Action plan is not acceptable to the non-Federal sponsor. The LPP
provides a more balanced alternative in providing unquantified fishery and wildlife
benefits above the NED plan and better allows the maintenance of existing
recreation opportunities at the lake. The NED plan maximizes flood controt
benefits.

The NED plan is identified as the selected plan.
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The Administration has initiated the development of a
new cost-sharing policy for flood damage reduction
projects. | recommend that improvements for flood damage reduction in the
Kaweah River basin be authorized subject to cost sharing that is consistent with
Administration policy. This recommendation is also subject to the non-Federal
sponsor agreeing to comply with applicable Federal laws and policies, including the
following requirements:

®  Provide all lands, easements, and rights-of-way, including suitable borrow
and dredged or excavated material disposal areas, and perform or assure the
performance of all relocations determined by the Government to be
necessary for the construction, operation, and maintenance of the project;

&  Provide or pay to the Government the cost of providing ali retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring features
and stilling basins, that may be required at any dredged or excavated
material disposal areas required for the construction, operation, and
maintenance of the project;

®  For so long as the project remains authorized, operate, maintain, repair,
teplace, and rehabilitate the completed project, or functional portion of the
project, at no cost to the Government, in accordance with applicable Federal
and State laws and any specific directions prescribed by the Government;

& Grant the Government a right to enter, at reasonable times and in a
- reasonable manner, upon land which the local sponsor owns or controls for
access to the project for the purpose of inspection, and, if necessary, for
the purpose of completing, operating, maintaining, repairing, replacing, or
rehabilitating the project;

® Hold and save the Government free from all damages arising for the
construction, operation, maintenance, repair, replacement, and rehabilitation
of the project and any project-related betterments, except for damages due
to the fault or negligence of the Government or the Government's
contractors;
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Keep and maintain books, records, documents, and other evidence
pertaining to costs and expenses incurred pursuant to the project to the
extent and in such detail as will properly refiect total project costs;

Perform, or cause to be performed, 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), 42
USC 8601-39675, that may exist in, on, or under lands, easements or
rights-of-way necessary for the construction, cperation, and maintenance of
the project; except that the non-Fedsral sponsor shall not perform such
investigations on lands, easements, or rights-of-way that the Government
determines to be subject to the navigation servitude without prior specific
written direction by the Government;

Assume complete financial responsibility for all necessary cleanup and
response costs of any CERCLA-regulated materials located in, on, or under
lands, easements, or rights-of-way that the Government determines
necessary for the construction, operation, or maintenance of the project;

To the maximum extent practicable, operate, maintain, repair, replace, and
rehabilitate the project in a manner that will not cause liability to arise under
CERCLA;

Participate in and comply with applicable Federal flood plain management
and flood insurance programs in accordance with Section 402 of Public Law
99-662;

{1} Prevent future encroachments on project lands, easements, and
rights-of-way which might interfere with the proper functioning of the
project;

{2} Not less than once each year, inform affected interests of the
limitations of the protection afforded by the project;

{3) Publicize flood plain information in the area concerned and
provide this information to zoning and other regulatory agencies for
their use in preventing unwise future development in the flood plain,
and in adopting such regulations as may be necessary to prevent
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Chapter 10 - Recommendations

Comply with the applicable provisions of the Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970, Public Law 91-646, as
amended by title IV of the Surface Transportation and Uniform Relocation
Assistance Act of 1987 (Public Law 100-17), and the Uniform Regulations
contained in 49 CFR part 24, in acquiring lands, easements, and
rights-of-way, and performing relocations for construction, operation, and
maintenance of the project, and inform all affected persons of applicable
benefits, policies, and procedures in connection with said act;

Comply with all applicable Federal and Commonwealth laws and regulations,
including Section 601 of the Civil Rights Act of 1964, Public Law 88-352,
and Department of Defense Directive 5500.11 issued pursuant thereto, as
well as Army Regulation 600-7, entitied "Nondiscrimination on the Basis of
Handicap in Programs and Activities Assisted or Conducted by the
Department of the Army;

The Corps should be authorized to turn the project over to a willing and
capabile non-Federal sponsor should one be found.

The recommended plan is the NED plan.

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 nor 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 the Congress, the sponsor, the Kaweah Delta Water Conservation
District; interested Federal agencies; and other parties will be advised of any
modifications and will be afforded an opportunity to comment further.

(7

Do;othy F Klasse
Colonel, Corps of Engineers
District Engineer
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[First Endorsement])

CESPD-ET-P (September 1996) (1105) IstEnd  Conley/tjm/415-977-8162
SUBJECT: Feasibility Report for the Kaweah River Basin, California

DA, South Pacific Division, Corps of Engineers, 333 Market Street, Room 923

San Francisco, CA 94105-2195 6 September 1996
FOR CDR USACE (CECW-AR), Kingman Building, 7701 Telegraph Road,
Alexandria, VA 22315-3861

I concur in the conclusions and recommendations of the District Commander.
<
DAVID E. PEIXOTTO

COL, EN
Acting Commander
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September 1996

KAWEAH RIVER BASIN INVESTIGATION
FEASIBILITY STUDY, CALIFORNIA
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FINAL
ENVIRONMENTAL IMPACT STATEMENT/
ENVIRONMENTAL IMPACT REPORT
KAWEAH RIVER BASIN INVESTIGATION
CALIFORNIA

September 3, 1996

Type of Statement. Final Environmental Impact Statement/Final Environmental
impact Report {(FEIS/FEIR).

Lead Agency. U.S. Army Engineer District, Sacramento.
Non-Federal Sponsors. Kaweah Delta Water Conservation District.

Proposed Action. The U.S. Army Corps of Engineers and the non-Federal
sponsors propose to increase flood protection downstream of Terminus Dam
and increase the storage space in Lake Kaweah for irrigation water supply by
making modifications to the dam and the operation of the reservoir.

Abstract. This FEIS/FEIR describes the affected environment at Lake Kaweah
and downstream areas including the Tulare lakebed; evaluates the direct,
indirect, and cumulative environmental effects and evaluates benefits of the
selected plan and two alternative plans; and recommends mitigation measures.
Most impacts would be either short term or would be avoided using best
management practices. Adverse impacts on vegetation and wildlife and
endangered species would be mitigated to a level of insignificance by
developing new habitat areas.

For Furthar Information. District Engineer
Attn: Jane Rinck
U.S. Army Engineer District, Sacramento
1325 J Street, Sacramento, California 95814-2922
(916) 5657-6715
jrinck@usace.mil
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KAWEAH RIVER BASIN INVESTIGATION FEASIBILITY STUDY
FINAL ENVIRONMENTAL IMPACT STATEMENT/REPORT (EIS/EIR)

SUMMARY

PURPOSE OF STUDY AND EIS/EIR

This study evaluates the feasibility and Federal interest in providing
increased flood protection downstream of Terminus Dam and increasing the
storage space in Lake Kaweah for irrigation water supply. The EIS/EIR describes
the existing resources in the project area, evaluates the effects of the proposed
alternative plans on these resources, and develops mitigation measures to avoid,
minimize, or offset any adverse effects.

STUDY AREA

The study area includes the Kaweah River Basin in the southeast part of the
San Joaquin Valley (see Figure 1). The river flows naturally from the Sierra Nevada
westward into the Tulare lakebed on the valley floor. The basin is located primarily
in Tulare County although the western part of the basin extends into Kings County.
The study area is divided into three reaches for descriptive and analytical purposes.
These reaches are Terminus Dam and Lake Kaweah, the downstream area, and the
Tulare lakebed.

NEED FOR ACTION

Terminus Dam was authorized by the 1944 Flood Control Act and was
constructed by the Corps of Engineers in 1962. The project was designed to
provide a 60-year level of flood protection downstream of the dam. However,
revised hydrologic information shows that the existing project provides only about
a 46-year level of protection due to unexpectedly high amounts of precipitation and
sedimentation that have entered the reservoir.

Flooding downstream of the dam occurs when flows from individual creeks
blend together and form sheet flow through urban and agricultural areas. Included
in the flooded area are the communities of Visalia, Farmersville, Tulare, lvanhoe,
and Goshen. Since construction of Terminus Dam, damaging floods have occurred
in 1966, 1978, 1983, and 1986. Downstream communities and areas adjacent to
the flood plain are at risk of future flooding.
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Flooding in the Tulare lakebed can occur from the Kings, Kaweah, Tule and
Kern Rivers, plus local flooding. While floodwaters reaching the lakebed can
benefit water supply and agriculture when received at the proper time and in the
proper amount, excess floodwater can damage crops or interrupt cropping cycles.
Since construction of Terminus Dam, crop cycles have been adversely affected
seven times: December 1966 through 1967, January 1969 through August 1971,
1978, 1980, 1982, 1983-84, and 1986. Future flooding in the lakebed may
continue to be a problem.

ALTERNATIVES

Initially, a variety of alternatives was evaluated, including alternative storage
sites, detention basins, construction alternatives, and nonstructural measures.
Based on technical, economic, and environmental criteria, the only feasible
alternative was to raise the spillway 21 feet. All the other alternatives were
eliminated because (1} they failed to meet the project flood control or water supply
goals, (2) the costs exceeded the benefits, or (3) the associated environmental
impacts were excessive. The non-FFederal sponsor then requested that the Corps
consider another similar alternative to raise the spillway. The main features,
accomplishments, and operation of the three alternatives (including no action) are
summarized below.

Alternative 1 (No Action)

The no action alternative describes the without-project conditions and is the
baseline for the environmental analysis. This alternative assumes that there would
be no Federal action to increase the storage behind Terminus Dam. Flooding would
continue in Visalia and other downstream communities and the Tulare lakebed,
resulting in loss of agricultural production and damage to homes, businesses, and
public facilities. Water supply for agriculture would remain at its current level.
Alternative 2 {NED Plan)

Features

[ ] The spillway at Terminus Dam would be raised by 21 feet and widened by
148 feet.

[ An ungated ogee section would be placed over the existing broadcrested sill.

L] The total land required for construction would be 618 acres, including 370
acres that would be inundated in the reservoir area.
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. The existing State Highway 198 bridge over Horse Creek would be relocated
immediately upstream of the existing bridge.

[ Improvements to be purchased in fee and removed would inciude one maotel
and 6 dwellings, and 29 ownerships would be acquired in fee.

. To maintain basic minimum facilities, two vault toilets would be relocated,
the boat ramp at Lemon Hill would be extended to remain above the new
gross pool, and the county boat patrol building at Lemon Hill would also be
relocated above the new gross pool.

Accomplishments

[ The plan would raise the gross poot by 21 feet and add 42,600 acre-feet of
flood storage space in Lake Kaweah.

L] The plan would increase the levels of flood protection to the 70-year event
for downstream communities and the 3.2-year event for the Tulare lakebed.

L] An additional average annual irrigation water supply of 8,400 acre-feet could
be stored in the reservoir.

Operation
L] Timing of releases would not change significantly.
L Reservoir storage during the snowmelt season would increase, decreasing

downstream flooding and increasing irrigation water supply.

Alternative 3 (Locally Preferred Plan)

Features
L4 Structural features would be the same as Alternative 2.
[ The water control diagram and basin wetness parameter for Lake Kaweah

would be maodified.
Accomplishments

° Maximum storage during the rainflood season would be increased from
7,000 to 12,000 acre-feet.
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Operation
[} Timing of releases would be the same as Alternative 2.
L] Reservoir storage during the rainflood season could increase, increasing

irrigation water supply.
AFFECTED ENVIRONMENT

Environmenta! resources not affected by the project alternatives include
climate, topography, geology and seismicity, soils and agriculture, and prime and
unique farmlands. Significant resources that may be affected by the project
include land use, socioeconomics, recreation, hazardous, toxic, and radiological
waste, transportation, noise, air quality, water quality, vegetation and wildiife,
fisheries, endangered species, and cultural resources.

ENVIRONMENTAL EFFECTS AND MITIGATION

Table 1 summarizes the adverse environmental effects of the three
alternatives on the significant resources identified in the previous paragraph.
Those resources that would experience long-term impacts and require mitigation
measures beyond best management practices include vegetation and wildlife and
endangered species. Table 2 summarizes the mitigation measures to avoid,
minimize, or compensate the adverse impacts of Alternatives 2 and 3.

ENVIRONMENTAL COMMITMENTS

Environmental commitments are the mitigation measures or
design/operational actions incorporated into the project to avoid, minimize, or
compensate for significant environmental effects. Table 3 shows a list of the
environmental commitments for the Kaweah River study. The list would be
included in a final mitigation and monitoring plan completed during the plans and
specifications phase of the project.

COMPLIANCE WITH APPLICABLE LAWS, POLICIES, AND PLANS
The project will comply with all Federal laws, regulations, and Executive

orders when endangered species consultation and cultural resources requirements
have been completed.
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TABLE 1
Summary of Environmental Effects
Atfected Alternative 1 Alternative 2 Alternative 3
Enviconmant {No Action} {NED Plan! {Locally Praferred Plan}

Land Use Urban and agricuttural No change from current No change from currsnt trends is
development would trends is expected. expected,
continue as it doss now.

5 Pop would No change from current No change from current trends is
to incrsase, trends is expected. axpected.,

Recreation Fishery rasources would Some recreation facilities Some recrestion facilities would
likely declins. Use of alf would be periodically be periodically inundated.
other ion fackiti i d. Fishery Fishery conditions would
would increase. conditions would liksly improve in the winter.

dacline.

Hazardous, Cutrent monitoring and The proposed project may The propossed project may

Toxic, and remadiation efforts at accelerate the plume | the plume i

Radiological identifisd HTRW sites associsted with tha LUFT site | with the LUFT site at Kaweah

Waste would continue. at K b R ion Ares R Arss and in Thres

and in Three Rivers, Rivers.

Transportation Traffic volumes arwl LOS on | Effects would be temporary Effects would be temporary and
SR198 at the reservoir and of short duration. and of short duration. and would
would not change. Traffic would consist of mainly consist of mainly traffic dslays
volumes and LOS on roads traffic delays due to due to construction squipment
in the downstream area construction equipment and and work at Horse Creek Bridge.
would change due to waork at Horee Creek Bridgs.
increasing congestion,

Conditions at the iskebed
would not change.

Noise Noiss fevels would be the Adverse noise affects due the | Adverse noise sffects due the
same as sxisting project would be short-term project would be short-term
conditions. construction effects. effects. | d

Increased noise would be noise would be generated from
generated from heavy heavy equipment during
squipment during construction at the reservoir.
construction at the reservoir.

Air Quality Regional air poll Ady, air quality sffects Adverse air quality sffects would

smission rates would not
changs and may improve
over time with stricter
standerde.

would be temporary and
short-torm dus to

be temporary and short-term dus
to construction sctivities.
Emissi would be due to

Emissions would be duse to
construction squipment and
other ion-related

construction squipment and
other construction-related

emissions.

‘Water Quality

Surfsce and ground water
quality would not change
from existing corxditions.

Tha proposed project would
not have any adverse effects
on water quality if bast

The proposed project would not
have any adverse sffects on
water quality if best

are
impiemented.

are
impiamented.
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TABLE 1
Summary of Environmental Effects

Alternative 2
{NED Plan)

Alternative 3
{Locally Preferred Plan)

Vegetation and
Wildfife

There would be no
significant changes from
existing conditions at the
reservoir. No change is
expected downstream or at
the lakebed.

Construction and inundation
would affect 93 acres of
riparian ecrub, 70 acres of
riparian forest, 132 acres of
oak savannah, and 38 acres
of oak woodland. The
downstream area would not
be adversely affected and
1,412 average annual acres
in the lakebed would be

due to red: in

Construction and inundation
would affect 83 acres of riparian
scrub, 70 acres of riparian
forest, 132 acres of oak
savannah, and 38 acres of oek
woodlend. The downstream
area would not be adversely
affected and 1,412 average
annual acres in the lakebed
would be affected due to

i floodi

duction in

fiooding.

Fisheries

Fishery resources would
decline due to the lack of
sediment storage space to
provide water during the
winter.

Fishery conditions would not
significantly improve over
conditons described for
Alternative 1.

Fighery conditione in the winter
would improve over conditions
described for Alternative 1.

Endangered
Species

Habitat conditions would
likety continue to decline
without further protection.

The valley siderberry
longhorn beetle, a listed
species, would be adversely
affected. Foraging habitat
for the bald eagle may
improve in some years. Two
candidate plant species may
also be affected.

Foraging habitat for the baid
eagle would likely improve. The
oniy listed species to be
adversely affected would be the
valley elderberry longhorn beetle.
Two candidate plant species
may also be affected.

Cultural
Resources

On a regional basis, cultural
resources sites would
continue to be adversaly
affected due to urban
expansion, agricultural
practices, and natural
processes.

No adveree effects to cultural
resources would occur with
the project.

No adverse effects to cuftural
resources would occur with the
project.
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TABLE 2
Summary of Mitigation
Affected Alternative 2 Alternative 3
Environment {NED Plan) {Locally Preforred Man}
Land Use There would be no significant adverse sffects on There would be no significant advarse stiects

iand uee due to this aiternative; thersiors, no
mitigation would be needed.

on fand use dus 1o this aiternative therefore, no
mitigation would be needed.

Socioscanomics

There would be no significant adveree sffecta on
tand use due 10 this alternative; therefore, no
mitigation would be nesded.

Thera would be nu significant adverse effects
on land use due to this aiternative; therefore,
no mitigation would be neesded.

Recreation

A non-Federal cost-sharing partner has not been

herafc

A non-Federal cost-shating partner has not been
identified at this time; therefore; no recreation

identified at thig time; i no
sites would be relocated.

sitas would be relocated.

Hazardous, Toxic,
and Radiological
Waste

HTRW sites affecied by this alternative or projsct
mitigation wouid be remediated according to

HTRW sites affected by this siternative or
project mitigation would be remediated

applicable Federal, State, and local regulations.

g to applicable Federal, State, and local
regulations..

Transportation

Tempotary short-term construction effects would
be mitigated through best management practices.

Temp y short-term sffacts
would be mitigated through best management
practices.

Noise

Temporary short-term construction effects would
be mitigated through best managameant practicas.

Termporary short-term construction effects
would be mitigated through best management
practices.

Air Quality

Temporary short-term construction effects would
bré mitigated through best management practices.

Ternporary short-term construction effects
would be mitigated through best management
practices.

Water Quality

There would be no adverse effects due to this
alternative if best managsment practices are
i , ho mitigation would be

teeded.

There would be no adverse effects due to this
altornative if bast management practices ara

; tharefore, no would be

nesded.

Vegstation and
Wildiite

Mitigation includes 21 acres for riparian scrub, 14
acres for riperian forest, 320 scree for osk
savannah, and 99 acres for nsk woodland, and
#66 scres for wetland habitat,

Mitigatien includes 21 acres for riparian scrub,
14 scree for riparian forest, 320 acres lor oak
savannsh, and 99 acres for osk woodland, and
366 acres for watland habitat.

Fisherties Conditions for fisheries would not changs from Conditions for fisheries would improve in the
itk PrOj ith ; ', IO wintef; , 1o mitigation for i
mitigation for fisheries would be needed. would be needed,
Endangersd Mitigation for the valley eiderberry long beetle | Miti: 1 for the valley eiderberry longhorn
Speciss includes planting 276 elderborry beetle includes planting 276 siderberry

seedlings/cuttings on 2.1 acres on project lands.

esedlingsicuttinge on 2.1 scree on project
fands,

Cultural Resourcee

Thare would be no adverse affects to cultural
fore, no mitigetion wouid be

neadad.

Thete would be no adverse effects to culturat
no mitigation would be

needed,
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TABLE 3

SUMMARY OF ENVIRONMENTAL COMMITMENTS

Atfected Ervironment

Emvironmental Commitment

Recreation

Relocate vault toilets at Lemon Hill and Horss Creek Recraation Areas, extend boat ramp
and replace boat patrol building at Lemon Hill Recreation Area.

Hazardous, Toxic, and
Radiclogical Waste

Any affectad HTRW sites will be remediated. Response actions must be acceptabis to
the U.S. Environmental Protection Agency end ficable Stats reg y agenci
non-Federal sp iw responsibis for the d: and ion of HTAW
actions at 100 parcent non-project cost. Further ii g will bs d d snd
remedistion plane will be developed in the PED phase of the project.

Tranepartation

During the reconstruction of Horse Creek Bridge, temporary berriere and markings will be
srected; existing speed limite will be drastically reduced in the area of construction; and
flag-persons will control ali vehicles.

Noise

During projsct ion, noise g wilt be fimited to wark during

g
daytil hours only. Additionally, all mobile i will be fittad with mufflers
congistent with the beet noise reduction technology.
Air Quality During project ion, specific best ¢ p d for busti
igsi and PM,, smissi wilt bs imp d. These comply with the
tocal air district's regulations.
Watar Quality During project construction, specific best management practices will be implemented for

work at Horse Creek Bridge and Terminus Dam. ipl ion of these wilh
avoid adverse effects to water quality resources,

Vegetation and Wildlite

Twenty-ona acres of riparian scrub-shrub mitigation, 14 acres of riparian forest, 320
acres of oak savennah, 99 acres of osk woodland, and 386 acres of seasonal wetlands
will be developed as described in the project mitigation plan.

Endangered Species

A total of 276 elderberry geadlings/cuttings will ba planted at the Horse Cresk area. |f
preconstruction, sngineering, and design studies determine that the candidate plants
Kawesh brodiaea and the spiny-sepaled coyoate-thistte will be inundated due to the
project, they will bs relocated to similar habitat on project lande. Before construction
begins in the Horse Creek ares, ths site will be i by a biologist 1o ine if
any southwestern pond turtles are present. If any turtlss sre found, & plan for avoidance
will be developed with the FWS and DFG.
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MAJOR CONCLUSIONS AND FINDINGS

The alternatives would have adverse impacts on gnvironmental resources in
the project area. However, most impacts would sither be short term or would be
avoided using best management practices. Adverse impacts on vegetation and
wildlife and endangered species would be mitigated to a leve! of non-significance
by developing new habitat areas and planting elderberry seedlings/cuttings. A
mitigation and monitoring plan is included in the EIS/EIR.

PUBLIC INVOLVEMENT

Scoping comments received at the beginning of the feasibility study
included the project’s effects on riparian and wetland habitats, ground-water
overdraft, irrigation water supply, recreation, and endangered species. These
issues were identified and discussed with the non-Federal sponsor, other agencies,
and local interests. The Corps used this information to evaluate these issues in the
draft EIS/EIR.

In June 1996, the draft EIS/EIR was released for public and agency review.
Two public workshops and one public hearing were held in July. Comments from
the public review, workshops, and hearing were considered when the final
environmental document was prepared. Copies of the comments and Corps
responses are inciuded in Appendix G {under separate cover).

UNRESOLVED ISSUES

There is one unresolved issue at this time. The Coordination Act Report
{CAR) will be finalized in October 19986, the recormmendations contained in the
draft CAR (January 1996) are not expected to change. The CAR has not been
finalized due to the lack of closure of Endangered Species Consuitation. The
consultation will be done in October and is expected to comply with the findings
and mitigation proposed in the EIS/EIR. Whan the project is authorized, the
mitigation and monitoring plan will be finalized during pre-construction engineering
and design studies.

SELECTED PLAN
Based on the results of the feasibility studies, coordination with the non-

Federal sponsor, and guidance from Corps Headquarters, Alternative 2 (NED Plan)
has been identified as the Selected Plan.
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CHAPTER 1.0
PURPOSE AND NEED FOR THE ACTION

1.1 INTRODUCTION

The Kaweah River Basin Investigation, California, addresses flooding
problems downstream of Terminus Dam along the Kaweah River, St. John’s River,
Cross Creek, and Tulare lakebed and includes the city of Visalia {see Plate1). The
study also investigates the feasibility of providing increased water storage space
for irrigation at Lake Kaweah. This Environmental impact Statement/
Environmental Impact Report {EIS/EIR) summarizes the results of the feasibility
phase of the Kawsaah River Basin Investigation, California. Chapter 1 includes the
study authority, an overview of the study area and hydrology, and the purpose and
need for the action; briefly describes the proposed action; and identifies significant
resources and issues in the study area. Sections describing the decisions to be
made based on this analysis and the organization of the EIS/EIR are also included.

1.2 STUDY AUTHORITY

The general authority for this investigation comes from the 1964
Congressional Resolution of the House Committee on Public Works presented
below:

Resolved by the committee on Public Works of the House of
Representatives, United Statas, that the Board of Engineers for Rivers and
Harbors is hersby requested to review the report on Sacramento-San
Joaquin Basin Streams, California, published as House Document No, 367,
81st Session, and other reports...with a view 1o determining whether any
modification of the recommendations contained tharein are advisable at this
time, with particular reference to further coordinated development of the
water resources in the San Joaqguin River Basin, California.

1.3 STUDY AREA LOCATION AND HYDROLOGY

The Kaweah River Basin is located in the southeast portion of the
San Joaquin Valley and flows naturally from the Sierra Nevada westward toward
the Tulare iakebed, Hydrologically, the Kaweah River Basin is a closed system
with the river terminating in the Tulare lakebed. The Kaweah River Basin is located
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primarily within Tulare County and is bounded on the north by the Kings River
Basin and on the south by the Tule River Basin. The western portion of the
Kaweah River Basin extends into Kings County. The study area is divided into
three reaches for descriptive and analytical purposes. These reaches are Terminus
Dam and Lake Kaweah, the downstream area, and the Tulare lakebed. A general
description of each area is provided below.

Terminus Dam and Lake Kaweah

Lake Kaweah is located on the main branch of the Kaweah River about
20 miles e:.st of Visalia. Terminus Dam, built in 1962 by the U.S. Army Corps of
Engineers, provides flood protection and irrigation water to downstream interests.
The earthfill dam is 250 feet high and has a gross pool elevation of 634 feet mean
sea level (m.s.l.}), providing 143,000 acre-feet of storage capacity. Lake Kaweah
inundates approximately 1,945 acres at maximum pool, floods nearly 5 miles of
river, and varies from 700 to 9,000 feet wide.

The Southern California Edison Company owns and operates three small
hydroelectric plants upstream from Terminus Dam. In addition, the Kaweah River
Power Authority operates a 17-megawatt hydroelectric powerplant which was
retrofitted to Terminus Dam in 1990.

Downstream Area

Downstream of Terminus Dam, the St. John's River divides from the
Kaweah River at McKays Point. There are many other major and minor
distributaries such as Deep Creek, Outside Creek, Cameron Creek, and Packwood
Creek that divide from the Kaweah River below McKays Point. The Kaweah River
ceases to be an identifiable stream south of Highway 245, and the river branches
into Mill Creek and other streams. The St. John’s River turns into Cross Creek
below the confluence with Cottonwood Creek. A few unregulated tributaries such
as Dry Creek and Yokohl Creek enter the system below McKays Point. As this
system extends to the San Joaquin Valley floor, many more distributaries branch
from the main river, creating the effect of a delta. Only a few of the distributaries
eventually reach the Tulare lakebed.

Tulare Lakebed

The Tulare lakebed is located in the southern part of the Central Valley about
equally distant from the cities of Fresno and Bakersfield. Historically, the Tulare
lakebed received runoff from the Kaweah, Kern, Kings, and Tule Rivers. Because
the lakebed lacked an outlet to the sea, it acted as a sink in most years, and at one
time it, together with Buena Vista and Kern Lakes and surrounding marshes, was
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the largest body of water west of the Mississippi River. In 1862, the wettest year
on record, historic Tulare Lake covered about 486,000 acres to depths of 40 feet.
During these extremely wet periods of large-scale flooding, an outiet to the
Sacramento-San Joaquin River Delta was created. The last time that water flowed
through the outlet was in 1878.

In the late 1800’s and early 1900’s, reclamation districts were formed to
prevent flooding in the lakebed and agriculture activities began. Currently, the
lakebed covers about 200,000 to 300,000 acres. It is extensively farmed in crops
such as cotton, barley, wheat, safflower, alfalfa seed, and other field crops.
Flooding is controlled by dams and diversions upstream on the Kaweah, Kern,
Kings, and Tule Rivers and by flood control features such as floodwater storage
basins, levees, and pumps within the lakebed.

Hydrology

The Kaweah River originates in a series of glacial lakes in the Sierra Nevada
near Triple Divide Peak at an elevation of 12,634 feet m.s.l. Much of the Kaweah
River drainage basin is located within Sequoia National Park. Upstream from
Terminus Dam, the Kaweah River watershed is a fanshaped area of approximately
560 square miles above Lake Kaweah. The upper watershed flows through steep,
narrow canyons, eventually meandering onto the flatter slopes of the San Joaquin
Valley. The main stem of the Kaweah River is formed by four main forks (North,
Middle, East, and South) flowing in a southwestern or western direction to their
confluence near the foothill line. Lake Kaweah is formed by Terminus Dam on the
main branch of the Kaweah River about 20 miles east of Visalia.

Downstream from Terminus Dam, the Kaweah River Basin is a closed
system terminating in the Tulare lakebed. Dry Creek enters the Kaweah River
about 1 mile downstream of Terminus Dam. At McKays Point, about 3 miles
below the dam, the flow of the Kaweah River is divided between the St. John’s
and Kaweah Rivers. Mehrten and Yokohl Creeks join the Kaweah River below
McKays Point.

The main channel of the Kaweah River flows into numerous distributary
channels east of Visalia, transporting water for irrigation, and spreading. Most of
the water is diverted for agricultural use or ground-water recharge basins located
throughout the Kaweah Delta Water Conservation District (KDWCD). Kaweah
River flows in excess of irrigation and recharge demand enter the Tulare lakebed as
floodwater. Many of the distributary channels are used during the early summer to
convey irrigation water to nearby farms. A large quantity of this water eventually
infiltrates to ground water, where it is pumped to the surface for irrigation during
dry months.
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The two types of floods which may occur on the Kaweah River are winter
rain and spring snowmelt. Winter rain floods are characterized by sharp peaks,
with most of the volume normally occurring within a few days. The winter
rainflood season is November through March. Snowmelt floods, while not
producing the sharp peak flows, have a much larger runoff volume and longer
duration. Spring snowmelt floods occur between April and July.

Controlled flow releases from Terminus Dam are limited by the total capacity
of distributary channels below McKays Point. These releases are a maximum of
5,500 cubic feet per second (cfs). Greater flows cannot be controlled at McKays
Point and may flood developed portions of Visalia and downstream agricultural
areas such as the Tulare lakebed.

1.4 PURPOSE AND NEED FOR THE ACTION

The U.S. Army Corps of Engineers and the non-Federal sponsors, are
proposing to increase fiood protection downstream of Terminus Dam and to
increase storage space in the reservoir for agricultural water supply. The non-
Federal sponsors include KDWCD, City of Visalia, Tulare County, and Kings County
with assistance from the California Department of Water Resources. The California
Department of Water Resources provided in-kind services including preparing
portions of this report. The project objectives {flood control and irrigation water
supply) would be accomplished by raising the existing spillway at Terminus Dam
by 21 feet. Spillway modifications include placing a 21-foot-high concrete ogee
weir over the spillway sill and widening the spillway from 307 to 455 feet.
Construction is scheduled to begin in mid 1999.

Terminus Dam was authorized by the 1944 Flood Control Act and was
constructed in 1962. The earthfill Terminus Dam is 250 feet high, and at
maximum pool Lake Kaweah inundates approximately 1,945 acres. The total
reservoir capacity at construction was 150,000 acre-feet with 142,000 acre-feet
reserved for flood control and irrigation water supply and 8,000 acre-feet to store
sediment. When constructed, the frequency of uncontrolled spills from Terminus
Dam was at about a 60-year event. However, revised hydrologic information
shows that the frequency of uncontrolled spills from the Dam is about a 46-year
event.

Flooding problems downstream of Terminus Dam still exist due to
unexpectedly high amounts of precipitation and sediment that have entered the
reservoir and revised hydrologic information. Approximately 7,000 acre-feet of
sediment has accumulated in the reservoir area, leaving about 1,000 acre-feet of
available sediment space. In 1977, an aerial sediment survey showed that only
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143,000 acre-feet of storage capacity remained in Lake Kaweah. Although this
volume suggests a high rate of sediment accumulation, much of the added sediment
was likely deposited during a December 1966 peak inflow of 105,000 cfs.

Flooding downstream of the dam occurs when flows from individual creeks
blend together and form sheet flow through urban and agricultural areas. The sheet
flow inundates approximately 119,214 acres in the existing 100-year flood plain.
Included in the flood plain area are the communities of Visalia, Farmersville,
Ivanhoe, and Goshen. The Kaweah River Basin has a history of flooding dating back
to the mid-1800's. Since construction of Terminus Dam, damaging floods have
occurred in 1966, 1969, 1978, 1983, and 1986. Downstream communities and
areas adjacent to the flood plain are at risk of future flooding.

Flooding in the Tulare lakebed can occur from the Kings, Kaweah, Tule, and
Kern Rivers, plus local flooding. The construction of Terminus Dam, Pine Flat Dam,
Isabella Dam, and Success Dam has improved flooding conditions for the Tulare
lakebed. Currently, the lakebed has about a 3-year level of protection from the
Kaweah River. Floodwaters reaching the lakebed can be beneficial when received at
the proper time and in the proper amount for water supply and agricultural activities.
Floodwaters are pumped and stored in the south flood areas for later irrigation use.
However, when the lakebed receives floodwater that the conveyance, pumping, and
storage system cannot handle or when the flood detention basins are full, crop
damages or an interruption in cropping cycles can occur. Cropping cycles are
interrupted when floodwater delays crop planting or when floodwater remains on
agricultural lands more than one season. Since the construction of Terminus Dam,
crop cycles have been adversely affected 7 times: December 1966 through 1967,
January 1969 through August 1971, 1978, 1980, 1982, 1983-84, and 1986.
Future flooding in the lakebed may continue to be a problem.

The irrigation requirements and infiltration capability of the KDWCD service
area are important in the flood control operation of Lake Kaweah. Since the Kaweah
River has no outlet to the ocean, all floodflows not stored in the reservoir must be
used or disposed of within the upper service area. Otherwise, they enter the Tulare
lakebed as potentially damaging floodwaters.

The KDWCD coordinates with the Kaweah and St. John's Rivers Association
to manage irrigation water supply within the district boundaries. They also work to
improve the ground-water overdraft problems in the district. The California
Department of Water Resources (DWR) has identified the Kaweah River alluvial fan
area as a distinct ground-water basin called the Kaweah Basin. This basin generally
follows the KDWCD service area boundaries which are shown in Figure 1-1.
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When flood control releases must be made from Lake Kaweah, all possible
diversions to agricultural irrigation systems are used. Additionally, extensive areas
of permeable soils have been reserved for ponding and spreading to recharge the
heavily pumped ground-water storage and prevent inundation of agricultural
cropland in the Tulare lakebed.

Ground-water overdraft is a problem in the Kaweah Basin. Overdraft was
estimated at 150,000 acre-feet in 1975. Water level declines throughout much of
the basin are attributed to the development of irrigated agriculture in areas having
an inadequate surface water supply. The conversion of agricultural lands to urban
development and the removal of surface irrigation water from additional lands
contribute to overdraft in the basin. Maximum ground-water level declines have
exceeded 6 feet per year in the western part of the Kaweah Basin (Camp, Dresser
and McKee, May, 1993).

KDWCD has expressed a need for increased irrigation supply storage at Lake
Kaweah for water management within the basin. KDWCD was formed in 1927,
under the provisions of the Water Conservation District Act of 1927. KDWCD’s
purpose is to conserve and store waters of the Kaweah River and to conserve and
protect the underground water of the Kaweah River. Currently, the operation of
the reservoir dictates providing flood control storage space starting the first part of
September, and reaching the maximum drawdown by mid-November. Conditional
storage of irrigation water begins April 1 and reaches maximum storage in May.
From May through September the reservoir is operated to optimize irrigation water
supply. This operation would not change with the project.

Additional irrigation water supply storage at Lake Kaweah would increase
the ability to manage the water supply resources in the district. For example,
increased storage capacity at the reservoir would allow irrigation water to be
available longer in the irrigation season (May to September). Depending upon the
water year, surface irrigation water supply from the reservoir is usually exhausted
by August. At this time the farmers start ground-water pumping to finish the
irrigation season. Additional storage space would allow irrigation deliveries longer
in the season and reduce the amount of ground-water pumping. Increased storage
space would also give more flexibility in using their ground-water recharge basins
within the district. :

Therefore, the purpose and need for the project, which are flood control and
water supply, would be met by both of the alternative plans. The capacity of the
reservoir would be increased by 42,600 from the existing capacity of 143,000
acre-feet. With the project, the frequency of flooding from floods overtopping the
spillway at Terminus Dam, would be changed to about the 70-year event. The
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Tulare lakebed would be protected from Kaweah River flooding to about the 3.2-
year event.

1.5 SIGNIFICANT ISSUES

A public workshop was held in March 18, 1987, in Visalia at the end of the
reconnaissance phase of the project. A number of environmental issues were
raised. Additional non-environmental issues are addressed in the Feasibility Report.
Many issues were related to potential alternatives that are no longer being
considered The following environmental issues related to the current proposed
project were retained for further review.

[ Loss of riparian and wetland habitats

[ Return of the Tulare lakebed to its natural conditions
[ Overdraft of ground water in the study area

(] Loss of existing natural areas and wildlife habitat

Because of recent contacts with the Kaweah Preservation Group, recreation
concerns (inundation of recreation facilities and lack of a permanent minimum pool)
have been added to the above list. Issues were eliminated that are not in the
scope of the agency’s proposed action. The issue concerning the return of the
Tulare lakebed to its natural conditions was eliminated because it is not in the
scope of this study. The remaining issues were considered significant issues to be
evaluated in the EIS/EIR. Indicators, when possible, are used to quantify or
measure the environmental consequences of the issues. The issues and indicators
are discussed below.

[ Loss of riparian and wetland habitats. Project construction and the resulting
increased inundation at the reservoir may adversely affect some riparian and
wetland habitats around the reservoir. Additionally, wetlands at the Tulare
lakebed may be affected due to the reduction in floodflows. The indicator is
acres of habitat lost and habitat units (HUs) lost.

L] Overdraft of ground water in the study area. The proposed project would
decrease the ground-water overdraft by providing surface irrigation water

longer in the growing season. As a result, ground water pumping would be
reduced. The increased storage space in the reservoir would also allow
greater flexibility in filling its ground water recharge basins. There is no
indicator for this issue because the benefits to ground water cannot be
quantified for this study. Variations occur in surface water supply from year
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to year, and without extensive ground water aquifer surveys and testing it
would be impossible to quantify the study’s benefits on the groundwater
supply. Such surveys and studies are beyond the scope of this study.

e Loss of existing natural areas and wildlife habitat. Project construction and

inundation and with the reduction in floodflows at the lakebed may
adversely affect some natura! areas and wildlife habitat. The indicator is
acres of habitat lost and HUs.

o Project Affects on Recreation. The new reservoir gross pool for the
proposed project would periodically inundate some of the existing recreation
facilities {campgrounds and picnic areas). These facilities (except for basic
minimum facilities) would not be relocated or replaced because there is no
non-Federal sponsor to cost share in the relocation costs. The indicator is
visitor-days lost.

The existing Terminus Dam project does not include a permanent minimum
pool in the project authorization. In the past, the sediment pool has served
as a pool, providing fish and wildlife habitat and water for recreational uses.
The sediment space is now almost full (about 1,000 acre-feet remaining).
The project aiternatives would not address the lack of a permanent minimum
pool or a sediment pool at the reservoir. However, the locally preferred plan
which increases the conditional rainflood space in the reservoir, allows up to
12,000 acre-feet of winter carryover water for the life of the project (100
years).

1.6 THE DECISIONS TO BE MADE BASED ON THIS ANALYSIS

The District Engineer, the commander of the Sacramento District of the
Corps of Engineers, has decided to recommend the NED plan as the selected plan
to be authorized for implementation as a Federal project, with modifications at the
discretion of the Chief of Engineers. The final documents are being submitted to
Corps Headquarters for review and subsequent action.

1.7 ORGANIZATION OF THE EIS/EIR

The EIS/EIR is organized into six chapters. Chapter 2.0 Alternatives
Including the Proposed Action discusses the plan formulation and selection and all
of the alternatives considered for this project. A detailed description of the
selected plan is also included in the chapter. Chapter 3.0 Affected Environment
discusses the environmental setting and baseline conditions for the affected
environment in the study area. Chapter 4.0 Environmental Consequences
discusses the impacts of the proposed project on the affected environment and
mitigation. Chapter 5.0 Other Required Disclosures presents other chapters
required in an EIS/EIR. Chapter 6.0 contains the List of Preparers while Chapter
7.0 contains References and Chapter 8.0 contains the Index.
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CHAPTER 2.0

ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1 INTRODUCTION

This chapter describes project alternatives (potential actions) and
summarizes their environmental impacts. The purpose of this chapter is to discuss
the differences between the alternatives and summarize their environmental effects
and mitigation.

2.2 PLAN FORMULATION AND SELECTION

Plan formulation is the process of developing and evaluating alternative plans
to meet the needs and desires of society as expressed in specific planning
objectives. This planning process is in accordance with the Federal Water
Resources Council’s Principles and Guidelines. Planning objectives and formulation
criteria were used to develop project alternatives. The plan formulation process is
explained in detail in Chapter 5 of the Feasibility Report.

As previously stated, the Kaweah River Basin Investigation is being
conducted in response to requests from the non-Federal sponsors. A scoping
meeting was held in 1987 to gather the public’s ideas regarding problems and
possible solutions in the study area. The public feedback from these meetings was
used to identify planning objectives and generate conceptual pians. Formulation
criteria were then developed, and these criteria and the planning objectives were
used to screen preliminary alternatives for the project.

2.3 ALTERNATIVES CONSIDERED BUT NOT STUDIED IN DETAIL

The following alternatives were developed and analyzed during the
reconnaissance phase of the study. These alternatives can be found in the
"Kaweah River Basin Investigation, California Reconnaissance Report,” July 1987.
The following alternatives have been eliminated from further study. The
alternatives discussed in this section were eliminated because (1) they failed to
meet the project flood control or water supply goals, (2) the costs exceeded the
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benefits, or (3) the associated environmental impacts were excessive. The
alternatives have been grouped into the following categories: alternative storage
sites, detention basins, other construction alternatives, and nonstructural
alternatives.

2.3.1 Alternative Storage Sites
Storage Upstream of Terminus Dam

Potential reservoir sites upstream of Terminus Dam were eliminated from
further study because the potential sites would capture runoff from only a portion
of the drainage area. Therefore, the amount of water stored in these reservoirs
would be small. The costs of dam construction and mitigation for environmental
impacts would exceed the benefits received from such reservoirs.

Storage on Other Kaweah Basin Streams

Flood control storage on other streams in the Basin was not studied further
due to excessive costs. A large number of reservoirs for small drainage areas
would have to be constructed in order to provide effective flood protection.
Additionally, flooding from streams in the Kaweah Basin is too localized to provide
additional protection to the communities in the study area and the Tulare lakebed.
Also, this alternative would not meet the water supply goal.

Limekiln Dam and Reservoir

This alternative proposed constructing a reservoir at the confluence of Dry
Creek and the Kaweah River, about 1 mile downstream from the existing dam.
Terminus Dam and the new Limekiin Dam would be operated together and would
provide flood control, water supply, and hydropower. This alternative was
eliminated from further consideration because of excessive costs, significant
cultural and environmental effects and mitigation, and lack of local support.

Limekiln Dry Dam

A smaller dry dam was investigated at the Limekiln Reservoir site to provide
a 100-year leve! of flood protection to Visalia. The hydropower plant at Terminus
Dam would be inundated at gross pool, and flood proofing costs were infeasible.
The reconnaissance-level cost estimate was about $131 million not including
environmenta! and cultural resources mitigation. Therefore, this alternative was
eliminated due to excessive costs.
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Dry Creek Detention Basin in Conjunction with Enlarging Lake Kaweah

Dry Creek flows are the major unregulated contributor to floodwater
reaching Visalia and the Tulare lakebed. Constructing a small flood controi
detention basin, in conjunction with enlarging Lake Kaweah, was considered at a
site on Dry Creek near the confluence with the Kaweah River. This Dry Creek
alternative was eliminated from further study due to high construction costs and
extensive environmental and cultural resource effects and mitigation.

Dry Creek Reservoir with Tunnel Connection to Enlarged Lake Kaweah

This alternative proposed constructing a large reservoir on Dry Creek with a
connecting tunne! to an enlarged Lake Kaweah. The tunnel would allow off-stream
storage of Kaweah River and Dry Creek waters for flood control and water supply.
This alternative was also eliminated from further study due to high construction
costs and extensive environmental and cultural resource effects and mitigation.

2.3.2 Detention Basins
Ground-Water Recharge/Increased Spreading Areas

Due to the large flows in the Kaweah system during the past 15 years, large
spreading areas for ground-water recharge would have to be reserved to solve the
flooding problem. Since ground-water recharge is already used extensively in the
study area, however, additional potential sites are limited due to agricultural and
urban development. Therefore, this was not considered to be a viable alternative.

Detention Basin near Highway 99

This alternative proposed constructing a 28,000-acre-foot detention basin
and channel work along the St. Johns River near Highway 99. A new weir would
be included at McKays Point. The high cost of the channel work and land
requirements and the loss of riparian vegetation eliminated this alternative from
further consideration.

Detention Basin on Kaweah River above Visalia

A new control structure at McKays Point and a 35,000 acre-foot detention
basin above Visalia were considered as an alternative during the reconnaissance
phase of the study. The high cost of the channel work and land requirements and
the loss or riparian vegetation eliminated this alternative from further consideration.
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2.3.3 Other Construction Alternatives
Levee and Channel Construction

Levee and channel improvement alternatives to facilitate the transport of
floodwater to the Tulare lakebed were not considered in detail in this study.
Because flooding causes crop damage in the lakebed, an extensive flood control
system has been developed. Construction of levees and other upstream flood
control alternatives would worsen the existing flooding conditions in the area.
Additionally, the nature of the Kaweah River system with its numerous
distributaries would make any channelization project extremely expensive.

Any levee and channel construction alternative would not meet the planning
objective of providing additional water supply for agriculture and would likely
adversely affect the remaining riparian vegetation along the Kaweah River.

Pumping into Friant-Kern Canal

in 1978, 1981, and 1983, floodwater was pumped into the Friant-Kern
Canal to alleviate flood problems. However, pumping into the canal depends on
obtaining permission from the U.S. Bureau of Reclamation {(USBR) and the
availability of channel capacity. When permission to pump has been granted, the
USBR has emphasized that it was an event-specific situation based on conditions
at the that time and would not be precedent setting. Future increased demands on
this system for water supply also reduce any possibility of the Friant-Kern Canal’s
use for flood control. Because of the uncertainty of permission and available
channel capacity, this alternative was dropped from further consideration.

Dredging Lake Kaweah

When Terminus Dam started storing water in 1962, the gross storage
capacity was 150,000 acre-feet. Since then, sediment from the drainage area has
reduced the capacity of the reservoir to about 143,000 acre-feet. The storage
capacity could be increased by about 6,000 acre-feet by removing the 9,680,000
cubic yards of sediment. However, the costs of removing this sediment are high.
The cost of dredging alone was estimated at $24 million, not including the high
costs of mobilization, demobilization, drawing down the reservoir, disposal, or
mitigation. Therefore, this alternative would not be cost effective, and it was not
considered further.
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2.3.4 Nonstructural Alternatives
Nonstructural

Most structural flood damage reduction alternatives are directed at the
source of flooding. Their purpose is to change the direction of floodflows,
decrease the area of inundation, alter the timing of floodflows, or store floodfiows.
In contrast, nonstructural measures reduce flood damages by means other than
controlling floodwaters by changing the use of the flood plain or by
accommodating existing uses to the flood hazard. Most nonstructural alternatives
are directed at flood damage reduction of individual property through the use of
land use restrictions and other actions. Nonstructural alternatives fall into these
broad categories:

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

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

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

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

Currently, an emergency warning system in the County of Tulare alerts the
public in times of flooding. The system is operated through the Office of
Emergency Services in Tulare and the County Sheriff’'s Office. The emergency
system also includes the Corps of Engineers (Corps) project offices at Terminus
and Success Dams.

Nonstructural measures were considered in accordance with Corps’
regulations, which require that a nonstructural plan be included in a full array of
alternatives. The feasibility of applying nonstructural measures of flood protection
in Visalia and Farmersville was evaluated using a computer model developed by the
Corps for the State of California. The model estimates the benefits and costs of
implementing various nonstructural measures. The results indicated that
constructing new development on fill to raise the structur2s out of the flood plain
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would be more cost effective than other nonstructural measures such as ring
levees, floodwalls, raising existing structures, and relocations. Therefore, there are
no feasible nonstructural measures for existing structures.

2.4 ALTERNATIVES CONSIDERED IN DETAIL

Plan formulation results are discussed in detail in Chapter 5 of the Feasibility
Report. During the plan formulation process, as part of the optimization studies,
the following optimizations of raising the spillway at Terminus Dam were analyzed:
10 feet, 15 feet, 21 feet, and 26.1 feet. Plan formulation results indicated that
the NED plan would be raising the spillway 21 feet. The locally preferred plan
would also raise the spillway 21 feet but would change water control diagram for
the reservoir. Therefore, Alternative 1 (no action) and Alternative 2 (NED plan),
and Alternative 3 (locally preferred plan) are discussed below and throughout the
EIS/EIR.

2.4.1 Alternative 1 (No Action)

The no action alternative describes the without-project conditions and is
the baseline for the environmental analysis described in this EIS/EIR. Without-
project conditions for the affected environment are described in Chapter 3.
Chapter 4 describes the environmental consequences of the no action alternative
and the other project alternatives. Under the no action alternative, environmental
changes can still occur because the existing environment is not static. The no
action alternative assumes that no Federal action would take place, and that the
spillway would not be raised nor would any other changes be made to Terminus
Dam. Flooding would continue downstream and at the Tulare lakebed, resulting in
loss of agricultural production and damage to homes, businesses, and public
facilities. Water supply for agriculture would remain at its current level, and
ground-water overdraft problems would continue.

Under the no action alternative, future reservoir operations over the
proposed project life (2000-2100} would differ from the existing conditions. The
remaining sediment storage space (about 1,000 acre-feet) in the reservoir would be
filled prior to the year 2000. However, conditional storage during the rainflood
season would be allowed when the ground is dry and the runoff minimal. Since
the sediment pool was found to be at the 1,000 acre-foot level, the Corps and
local sponsors have deviated from strict adherence to reservoir operations at low
elevations using precipitation parameters and yearly reservoir deviations, and have
never actually drawn the reservoir down to 1,000 acre-feet. These modifications
have allowed some water to remain in the reservoir for fisheries and recreation.
The water is also used as a carry-over water supply in case of a dry year. Without
the project, the conditional storage space would continue for about 50 years as
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sediment would continue to build up in the reservoir, eventually diminishing
conditional carryover space. During the winter rainflood season, the reservoir
could be drawn down at any time for flood control purposes.

2.4.2 Alternative 2 (NED Plan)

Alternative 2, the NED plan, consists of raising and widening the spillway at
Terminus Dam. The spillway would be raised 21 feet from 694 feet, m.s.l.,, to 715
feet, m.s.l. This would raise the gross pool by 21 feet and add 42,600 acre-feet
of flood storage space in Lake Kaweah. The conditions would remain as described
for the no-action alternative for the sediment pool at the reservoir. However, the
NED plan would provide 7,000 acre-feet of conditional storage above the
sedimentation space when the ground is dry and surface runoff is minimal. The
7,000 acre-feet of conditional storage would remain constant over the life of the
project. However, the reservoir could be drawn down at any time during the flood
season.

The spillway would be widened from the existing 307 feet to 455 feet. An
ungated concrete ogee section would be placed over the existing concrete
broadcrested sill. Rock excavation would be required at the right and left
abutments, with most of the excavation taking place on the left abutment. The
excess material would be placed on the downstream face of the dam.

No new access roads would be required, and no existing access roads would
be relocated. The existing bridge over the spillway would be lengthened by
140 feet to accommodate the widening of the spillway. This lengthening would
involve adding two 70-foot concrete spans to the bridge.

To accommodate the rise in gross pool elevation, the existing State Highway
198 bridge over Horse Creek would be relocated immediately upstream of the
existing bridge. Currently, the lowest elevation on the bridge is 711.5 feet, m.s.l.
This bridge would be reconstructed at a new height of 718.5 feet, m.s.l. This is
an increase of about 7 feet. The highway leading into and out of the bridge woulid
also be raised, and the highway would be reconstructed for about 1,500 feet on
each side. The structural design would be the same as the existing highway. The
location of the bridge and highway would be slightly offset. During construction,
the existing bridge would be kept open and then demolished when the new bridge
is completed and open to traffic.

The total land required for construction of the selected plan would be 618
acres. There are 243 acres in the reservoir area between 694 feet, m.s.l., and 715
feet, m.s.l., this area would not be cleared of vegetation before inundation. There
are several structures that may need to be relocated due to the project. These
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structures would be entitled 10 relocation assistance benefits. The relocations
inchude one moetel and 6 dwaellings.

Many of the existing recrestion facilitios in the Xawseah and Horse Craek
Recreation Areas would be periodically inundated under the project aiternatives in
the spring and early summer when the reservoir fiils. These facilities include bosat
taunching ramps, parking lots, camp grounds, picnic areas, playgrounds, and
restrooms. As part of the project, to maintain basic minimum facilities, two vault
toilsts and the county boat building would be relocated and the boat ramp at
t.emon Hill would be extended 10 remain above the new gross pool. The vault
toitets that would bs refocated are at Lemon Hill and Horse Creek. However, no
nan-Federal sponsor was initially willing te cost share in the study of a recreatitn
plan, 1o ralocate the remaining inundated recreation facilities 10 adjacent areas
above 715 fest, ms.l

Plan Accomplishiments

Terminus Dam currently fills and unregulated spills cocur about once in 46
years. The NED plan would change the frequency of Terminus Darm spilting to
about the 7O0-year event. Howewver, Yisalia would st be subject to flooding from
the Dry Craek Basin, estimated to be about the 15-vear event, Currently, the
Tulare iakebed has about a 2.7-year level of grotection from the Kaweah River.
The NED pian would increase fioad protection 1o about the 3.2-year level.

The NED plan would reduce flood damages up to the 225-yaar avant.
Howaver, for evants larger than the 225-year, the pian would increase downstream
flond damages by releasing more water through the wider spillway.

The NED plan would not ¢reate any "new” watar for the Kaweah River
Basin, Under existing conditions during the flood season, Terminus Dam ralsases
that cannot bo beneficlally used in the downstream araa end up as potsntial
Roodwater in Tulare Jakebed, With the NED plan, the larger storage capacity of the
reservoir would capture more of those "fioodwaters® for beneficial usss. The
increased storage of floodwater during the winter flood season is temporarily
sinred and then released downstream under controfied conditions. During the
spring snowmelt runoff season, the ingreased size of the reservolr would store and
contro! the relsase of snowmaelt runoff. Therefore, the enlarged resarveir both
reduces downstream floeding and atiows increased storage of irrigation water.
Praper fiming and regulation of rleases would "convent™ this additional potential
floodwater inte an irrigation supply, Tha additional average annual irrigation supply
that could be stored is about 8,400 acre-fest. The members of the Kaweah and
St John's Rivers Association have rights to this water,
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A 17-megawatt hydropower generating plant was retrofitted to Terminus
Dam and started producing power in 1990. The power plant may be modified by
the non-Federal sponsor to adjust to the new gross pool elevation prior to
completion of the project.

Project Operation

The existing dam and reservoir are operated by the Corps for the primary
purpose of flood control, irrigation, and water supply. The Corps has historically
coordinated closely with downstream water users to ensure that the reservoir is
operated according to Federal requirements, contractual water rights, and local
needs.

Implementation of the NED plan would not change the basic operation of the
project. Timing of releases would be the about the same. Flood control space in
the reservoir would be provided starting the first part of November, reaching the
maximum floodspace by mid-November. Conditional storage of irrigation water
would begin April 1 and reach maximum storage by May 1. From May through
September, the reservoir would be operated to optimize irrigation water supply.
The additional storage space provided by this plan would allow greater storage of
snowmelt during the spring and summer months, which would allow irrigation
water releases for a longer period during the irrigation season.

The flow of the Kaweah River would continue to be allocated at the dam to
each of the water right holders based on diversion, storage, and water right
schedules agreed upon by all water right holders. Allocation of ifrigation supply
would be based on inflow, as computed by the Corps and measured at the dam.

Operation of the dam and reservoir under Alternative 1 would decrease
floodflows in the downstream distributaries mainly during the spring snowmelt
season and thereby decrease flooding of adjacent agricultural lands and urban
development. The plan would also reduce the volume and duration of flooding in
the Tulare lakebed. However, the lakebed would continue to receive floodwaters
from the other major streams, including the Kings, Tule, and Kern Rivers, as well
as local drainages.

The Kaweah River floodwater which reaches the Tulare lakebed area flows
either into the lakebed or into the south flood areas for storage and later use. The
flow split varies depending on the timing of the flood, the rate of total inflow from
all sources, the capacity to route floodwater to the south flood areas, and the
availability of and demand for irrigation water. The economic analysis of the flood
damages in the feasibility study assumed that the Kaweah River floodwaters
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reaching the lakebed split eventy (80/60) between the lakebed area and the flocd
detention basing,

Bocause the lakebad is actively farmad, excess water is often rapidiy
pumpead and stored in the south flood areas. As a result, habitat and wildiife use is
higher in the south area basins than in the lakebed. To reflect this difference, the
environmeantat evaluation assumed that 75 percent of the flows for smaller more
frequent flocod events that entered the lzkebed were pumped immediately info the
south area detention basins. This split has besn coordinated with lakebed
parsonnet {Hurlbutt pers comm, 1993) and allows a more realigtic determination of
project-refated snvironmental effects for more frequent food events.

Additionally for the environmental analysis, the reduction in fiooded area a1
thy lakebed was caleuiated using the average reduction in fiooding from smalisr
mare frequent flood events over 2 27 year period of analysis. This was done o
mote accurately reflant the long-terrn effects of the project. The major fond
gvents tend to skew the effects of the project af the fakebed and were therefore
not included in the envirpnmental analysis.

The flow spiit of 75/25 along with eliminating the larger fload events from
analtysis, resuited in a decrease In flooded grea in the Tulare lakebed of 1,412 acres
on an average annual basis. The remaining discussion of environmental rasources,
potential impacts, and mitigation maeasurss in this EIS/EIR is based on this
reduction of flooded area. The decrease in duration of flooding is the same with
nithar flow spiit.

2.4.3 Alternative 3 {Locally Prefarred Plan}

Ahternative 3, the iocally preferred plan, consists of raising and widening the
spiltway at Terminus Dam as desceribed for Alternative 2. Tha structiral
components of the two alternatives are the sama. However, Altarnative 3 also
changes the water control diagram and basin weiness paramater for Lake Kawsaah.

The watar contre! diagram shows the seasonal distribution of flood space
and conservation space within the raservoir and dascribes the operational or
relaase guidslinas for the resarvolr, Flood space is the space allotted within the
reservoir Tor flood control to the downstream area while conservation space is the
space allotted to irrigation water supply.

The basin wetness paramater is used as an index of soil moisture. Tho
parameter is computed based on accumulated rainfall and associated soil
wonditions in the watershed. Scil moisture determines how much spece is nesded
in the reservoir to stora runoff.
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Currently, the entire reservoir is used for flood controf space during the flood
season {mid-November to the end of the snowmelt season). The season is made
up of two operation scenarios: rainflood operation and snowmelt operation.
Rainflood operation begins in mid-November and extends to the end of April while
the snowmelt operation begins on February 1 and ends at various times depending
on yearly snowmelt conditions. During the rainflood season, the flood control
space contains conditional space that can store carryover water based on the basin
wetness parameter. Currently, the conditional rainflood space is 7,000 acre-feet,
which means that based on the wetness parameter, up to 7,000 acre-feet can be
stored in the reservoir during the rainflood operation season. During the snowmelt
season, the Corps coordinates with the watermaster to determine reservoir storage
based on snowmelt forecasting for each season. When conditions warrant it,
however, the entire reservoir may be emptied for flood control purposes at any
time.

During the reservoir modeling for predicting future conditions for Alternative
3, the 30-year average storage in the reservoir during the rainflood season was
determined to be 12,000 acre-feet. As a result, Alternative 3 modifies the current
water control diagram and basin wetness parameter to store up to 12,000 acre-
feet during the rainflood season. Although actual storage during the rainflood
season may be higher depending on conditions in the watershed. If necessary, the
diagram would be modified in the future to allow for an inflow of sediment into the
reservoir, but the revised wetness parameter would be a permanent addition to the
diagram and would not be modified. When conditions warrant it, however, the
entire reservoir would continue to be emptied for flood control purposes at any
time.

Existing snowmelt operations would not change under Alternative 3. The
Corps would continue to coordinate with the watermaster to determine reservoir
storage based on snowmelt forecasting for each season.

Under Alternative 3, flows to the Tulare lakebed would remain as described
for Alternative 2 for the smaller, more frequent flood years used in the
environmental analysis. Alternative 3 would provide 3.1 year flood protection to
the lakebed. The change in flood duration at the lakebed would also remain as
described for Alternative 2.

Pian Accomplishments

Alternative 3 would provide the same level of flood protection to Visalia as
Alternative 2. Visalia would be protected from floods from the Kaweah River to
about the 70-year event, and the lakebed would be protected to about the 3.1-year
level. Alternative 3 would reduce flood damages up to the 225-year event.
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However, for events larger than the 225-year, the plan would increase downstream
flood damages by releasing more water through the wider spillway.

As with Alternative 2, this plan would not create any "new water" for the
Kaweah River Basin. Excess floodwaters that would be sent to the Tulare lakebed
under existing conditions would be stored at the reservoir and released
downstream under controlled conditions for irrigation. The additional average
annual irrigation supply that could be stored is about 8,400 acre-feet. The power
plant would be modified at described for Alternative 2.

Project Operation

Alternative 3 would not significantly change the existing timing of the basic
flood control and water supply operations of the project. Flood control operation
would begin in mid-November and end when the snowmelt season ends, usually by
mid-June Operation for irrigation water supply would begin in May and continue
through September.

However, Alternative 3 would modify the current water control diagram and
basin wetness parameter to allow storage of up to 12,000 acre-feet of water
during the rainflood season. This water could be carried over the winter rainflood
season. The additional storage would allow irrigation water releases for a longer
period during the irrigation season. Snowmelt operations would not change from
existing conditions.

Under Alternative 3, there would be a decrease in flooded area in the
lakebed of 1,412 acres on an average annual basis for smaller, more frequent flood
events as described for Alternative 2.

2.5 COMPARATIVE IMPACTS OF THE ALTERNATIVES

For analytical purposes, the environmental effects of the various alternatives
have been classified as direct and indirect impacts. Direct effects include both the
effects that would result immediately from constructing the project and the effects
that would result from operating the project. Indirect effects would result from the
effects of the project on regional growth patterns in the study area. These impacts
have been measured by comparing environmental conditions with the project to the
conditions likely to prevail without the project. For this comparison, a 100-year
period of analysis was used.

Table 2-1 summarizes the environmental effects of the no action alternative,
NED plan, and the locally preferred plan. Chapter 4 describes in detail the
environmental effects of the alternatives.
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Mitigation for project-related impacts is discussed in detail in Chapter 4.0
and Section 5.7. Mitigation is summarized in Table 2-2 for Alternatives 2 and 3.
Alternative 1 is not included in this table because the no action plan would not
include any Federal action so no project mitigation would be needed.

2.6 ENVIRONMENTAL COMMITMENTS

Mitigation for all direct effects of the NED plan or the locally preferred plan
would be a joint responsibility of the Corps and the non-Federal sponsor on a cost-
shared basis. The direct significant effects and the mitigation measures to avoid,
minimize, or compensate for these effects are summarized in Tables 2-1 and 2-2
and are discussed in detail in Chapter 4 and Section 5.7.

Environmenta! commitments are defined as the required measures,
particularly mitigation measures, incorporated into projects as approved by the
Corps. Commitments are related to the mitigation measures and environmental
monitoring program described in this report.

Commitments related to direct environmental effects would be implemented
during (1) preconstruction engineering and design (PED) and land acquisition,
{2) project construction, or {3) operation and maintenance (O&M). Each of these
three categories is further defined in the following paragraphs, and the agency
responsibilities are listed.

1. Preconstruction Engineering and Design, and Land Acquisition.
The PED process begins prior to project authorization and extends until all project-
related plans and specifications are completed. This process includes preparation
of detailed mitigation plans and ongoing coordination with other agencies. Land
acquisition can be undertaken following project authorization at the Federal and
State levels and execution of the Project Cooperation Agreement. Acquisition of
lands required for mitigation should occur concurrently with all other project land
acquisition. The acquisition of all lands, easements, rights-of-way, and relocations
included in any project mitigation measure is the responsibility of the non-Federal
sponsor.

2. Project Construction. The Corps is responsible for administering project
construction contracts and for ensuring that the mitigation measures included in
these contracts are carried out. The costs of contract administration are shared
with the non-Federal sponsor in the same way as the overall project costs.
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fand use due to this alternative; therefore, no
mitigation would be needed.

TABLE 2-2
Summary of Mitigation
Affected Alternative 2 Alternative 3
Environment {NED Plan) {Locally Preferred Plan)
Land Use There would be no significant adverse sffects on There would be no significant adverse effects

on land use due to this aiternative therefors, no
mitigation would be needed.

Sociceconomic

There would be no significant adverse effects on
land use due to this slternative; therefore, no
mitigation would be needed.

There would be no significant adverse effects
on land use due to this aiternative; therefore,
no mitigation would be needed.

Recreation

A non-Federal cost-shating partner has not been

A non-Federal cost-sharing partner has not been

identified at this time; fore; no
sites would be relocated.

identified at this time; therefore; no recreation
sites would be refocated.

Hazardous, Taxic,

HTRW sites affected by this alternative or project

and Radiological
Waste

would be diatad ing to
applicable Federal, State, and local regulations.

HTRW sites affected by this alternative or
project wouid be diated
according to applicable Federal, State, and local
regulations.

Transportation

Temporary short-term construction effects would
be mitigated through best management practices.

Temporary short-tarm construction effects
would be mitigated through best management
practices.

be mitigated through best managemant practices.

Noise Temporary short-term construction effects would Temp y shi effecte
be mitigated through best management practices. would be mitigated through best management
practices.
Air Quality Temporary short-term construction effects would Tamporary short-tarm construction effects

would be mitigated through best managemant
practices.

Water Quality

There would be no adverse effects dus to this
alternative if best managemaent practices are
implemented; therefare, no mitigation would bs
needed.

There would be no adverse effects due to this
alternative if best management practices are
i d; therefore, no mitigation would be

needed,

seadlings/cuttings on 2.1 acres on project lands.

Vegetation and Miti includes 21 acres for riparian scrub, 14 Mitigation includes 21 acres for riparian scrub,

Wildlife acres for riparian forest, 320 acres for oak 14 acres for riparian forest, 320 acres for oak
savannah, and 99 acres for osk woodland, and savannah, and 99 acres for oak woodland, and
366 acres for wetland habitat. 366 acres for wetland habitat.

Fisheries Conditions for fisheries would not change from Conditi for fish would imp in the
with proj iti , No winter; therefore, no mitigation for fisheries
mitigation for fisheties would be needed. would be needed.

End d Mitigation for the valiey elderberry longh beetle | Mitigation for the valley elderberry longhorn

Species includes planting 276 elderberry beetle includes planting 276 elderberry

seadlings/cuttings on 2.1 acres on project
lands.

Cultursl Resources

There would be no adverse effects to cultural
herefore, no mitigation would be

needed.

There would be no adverse etfects 1o cultural
fore, no mitigation would be

needed.
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3. Opwration snd Maintenance. The Corps will prepare the O&M manuat
which the non-Federal sponsor is responsible for implementing. The O&M manual
includes raquiremants for annual inspectons by guatified speciziists 16 review and
evaluate all mitigation features and ensure compliance. The non-Federal sponsor
would be responsible for conducting semiannual inspections and reporiing on ai
project features. The Corps has continuing oversight responsibiiities to review the
non-Federal spensor’s semiannual reports, ensure mitigation compliance, and issue
orders to the non-Federal sponsor for corrective actions if necessary.

The environmenial commitments to mitigate the direct effects of the project
alternatives are listed below,

Racreation

. The vauit toilets at Larnon Hill and Horse Creek Recreation Areas will be
ralocated 10 areas above 715 feet, m.s.l.

L] The boat ramp at Lemon Hilf will be extended to ramain above the new gross
pooi elgvation.

] The county boat building would be refocated above the new gross pooi
elavation.

Hazardous, Toxic, And Radivlogical Waste

L] Any existing HTRW sites affected by the project, including any sitas on
mitigation lands, will be remediated. Response actions must be acoepiabie
1o the U.8, Environmental Protection Agency and applicable $tate regulatory
agencies. The non-Faderal sponsor is responsible for the development and
exscution of HTRW response actions at 100 percant non-project cost,
Further investigations will be canducted and remediation plans will be
developed in the PED phase of the project.

Teansportation
» During the reconstruction of Horse Cresk Bridge, temporary barriers and

markings will ba erected; existing speed limits will be drastically regugsd In
the area of construction; and flag-persons wilt control all vehicies.
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Noise

L4 During project construction, noise generating equipment will be limited to
work during daytime hours only. Additionally, all mobile equipment will be
fitted with mufflers consistent with the best noise reduction technology.

Air Quality

[ During project construction, the specific best management practices listed in
Section 4.8.3 for combustion emissions and PM,, emissions will be
implemented. These measures comply with the local air district’s
regulations.

Water Quality

o During project construction, the specific best management practices listed in
Section 4.9.3 for work at Horse Creek Bridge and Terminus Dam will be
implemented. Implementation of these measures will avoid adverse effects
to water quality resources.

Vegetation And Wildlife

L4 Twenty-one acres of riparian scrub-shrub mitigation will be developed as
described in Section 5.7.

[ Fourteen acres of riparian forest, 320 acres of oak savannah, and 99 acres
of oak woodland mitigation will be developed as described in Section 5.7.

[ Three hundred and sixty-six acres of seasonal wetlands wilt be developed as
described in Section 5.7.

Endangered Species

[ Mitigation will be provided for the valley elderberry longhorn beetle in
accordance with the "General Compensation Guidelines for the Valley
Elderberry Longhorn Beetle” (Appendix C). A total of 276 elderberry
seedlings/cuttings will be planted at the Horse Creek area. The
seedlings/cuttings will be planted near areas of existing riparian vegetation.

L] If preconstruction, engineering, and design studies determine that the
candidate plants Kaweah brodiaea and the spiny-sepaled coyote-thistle will
be inundated due to the project, they will be relocated to similar habitat on
project lands.
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L] Before construction begins in the Horse Creek area, the site will be examined
by a biologist to determine if any southwestern pond turtles are present. If
any turtles are found, a plan for avoidance will be developéd with the FWS
and DFG. :

2.7 SELECTED PLAN
Based on the results of the feasibility studies, coordination and with the non-

Federal sponsor, and guidance from Corps Headquaters, Alternative 2 (NED Plan}
has been identified as the Selected Plan.
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CHAPTER 3.0

AFFECTED ENVIRONMENT

3.1 INTRODUCTION

This chapter prasents the axisting or baseline conditions in the study area.
The baseline conditions can alse be calied the pre-project conditions, The baseline
of pre-project conditions are described here to provide a framework 1o compare
with-project conditions and 1o deterrmine project-induced impacts described in
Chapter 4. Resources not affected by the project will be described first
{environmantal setting}, follpwed by the resources that may be affected by the
alternatives (affected environmentl, The environmental setting includes climate,
wpogrephy, geclogy, soils and agriculture, and prime and unigue farmiands. The
affected environment includes land use, sociosconomics, recreation, hazardous,
toxic, and radiclogical waste, transporiation, noisg, air guality, water guaiity,
vegetation and wildiife, fisherips, endangered species, and cultural resources,
These resources will be described in the same order in Chapter 4.

3.2 ENVIRONMENTAL SETTING

This saction describes resources in the project area that will not be adversety
affected by the project. These resources are presented hare to add to the overall
understanding of the project area. The information in the following section was
developed by DWH in 15891 for the feasibility investigation.

3.2.1 Climate

The project area has a typical Mediterransan climats. Summers are iong,
hot, and dry; winters are coof, moist, and relatively short. The mean annual
temperatura at Lake Kaweah is 63 degrees Fahrenheit {'F). Temperatures range
from tess than 0 °F in the higher elevations to 110 °F in the summer at lowsr
elevations. Mean annual precipitation at Lake Kawseah is 13.86 inches with 85 to
90 percent of the precipitation occurring betweean Novembaer and Aprit.
Precipitation generally ocours as rain below 5,000 feet and as snow above that
elevation. However, warm winter storms have produced rain up to 11,000 fget,
and snow has occcutred on the valley floor below the dam. Runoff avents
correspond to reinfall and snowmelt,
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Winds are typical of those found throughout the San Joaquin Valley and low
foothill areas. Usually originating from the northwest, the winds may come from a
differant direction during the winter months. Typically, winds move up the
Kaweah River Basin during the early morning and down toward the Valiey in the
evening. Fog is common from late November through mid-February on the valley
floor.

3.2.2 Topography

The Kaweah River Basin ranges in elevation from 175 feet m.s.l. in the
Tulare Lakebed to 12,600 feet m.s.l. in the Sierra Nevada. Along the western
foothill front, granitic and basic intrusive rock outcrops form outliers of low to
irregular hills rising from the valley fioor. The topography above Terminus Dam is
steep, mountainous terrain with deeply incised canyons. The area above 10,000
feet is characterized by mountain peaks and ridges. Below the dam the foothills
slope gently to the Tulare lakebed.

The Kaweah River originates from a group of glacial lakes near Triple Divide
Peak on the Great Western Divide, a secondary ridge paraliel to the main crest of
the Sierra Nevada. The main stem of the Kaweah River is formed by the North,
Middle, East, and South Forks near the town of Three Rivers at the head of Lake
Kaweah. These forks have an overall slope of 350 feet per mile and are fed by
numerous short, steep streams with slopes ranging from 400 feet per mile to
almost 1,000 feet per mile. -

More than one-half of the basin tributary to Lake Kaweah lies within the
boundaries of Sequoia National Park. The 561-square mile-watershed above
Terminus Dam drains to the west and reaches the flattened slopes of the San
Joaquin Valley floor about 2 miles below the dam. As the Kaweah River flows
toward the valley floor, many distributaries branch from the main river creating the
effect of a deita. A few of the Kaweah River’s distributaries eventually reach the
Tulare lakebed.

3.2.3 Geology

The Kaweah River Basin is composed of five major groups: (1) the Paleozoic
metamorphic Calaveras Complex and equivalents, (2) the late Paleozoic-Mesozoic
Kings River ophiolite and associated Kings-Kaweah structure, (3) the Mesozoic
metamorphic Mariposa and Logtown Ridge Formations, (4) the Mesozoic
grandodioritic Sierra Nevada batholith, and (5} recent alluvial and colluvial valley fill
deposits.
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The Calaveras Complex is exposed as roof pendants to the Sierra Nevada
batholith. The Calaveras Complex rocks had originally extended across much of
the Sierra Nevada, but have been mostly stripped off by uplift and subsequent
erosion. The Lemoncove schist and quartzite that underlie Terminus Dam and form
the isolated peak Lime Kiln probably belong to the Calaveras Complex.

The recent valley-fill deposits are unconsolidated sands and gravels
averaging approximately 20 feet in depth at Terminus Dam and increasing to the
west over the river delta in the form of alluvial fan deposits. Sands in the region
are predominantly grains of feldspar, mica, and quartz while boulders are
predominantly composed of granite, quartzite, and aplite.

At ieast 50 active or potentially active faults have been identified within 100
miles of Terminus Dam. Numerous earthquakes of magnitude 3.7 on the Richter
scale and greater have occurred within 100 miles of Lake Kaweah. The major
active faults considered to have a potential impact on Terminus Dam are the San
Andreas fault {85 miles west), Owens Valiey fault group {55 miles sast), White
Wolf fault {78 miles south), and Garlock fault {92 miles south). These faults are
distant from Terminus Dam but are known to be active with long-duration shaking.
The San Andreas and Owens Valley faults would be the most likely to generate
critical motions within an area of influence to Lake Kaweah. While greater
amounts of ground motion would fikely occur from the Owens Vailey fault group,
earthquakes are expected to occur more frequently from the southern segments of
the San Andreas fault. Past records indicate that the magnitude of any future
earthquake from either of these faults could be in excess of 8 on the Richter scale.
Table 3-1 provides fault information obtained from the "Kaweah River Basin
Reconnaissance Report,” 1987.

TABLE 3-1
Seismic Sources Affecting Terminus Dam
Source Location* Magnitude* * Recurrence
{miles} Interval
San Andreas 85 84 160 years
Owens Valley 55 8+ 180 to 200 years
White Wolf 78 7.7% Uncartain
Garlock 92 7.75 infrequent

¢ Distance from nearest approach to fault.
** Maximum credible sarthquake magnitude (the severest earthquake that is believed to be possible
at the site on the basis of geological and seismological evidence}.
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in July 1988, the Corps evaluated geologic and seismic influences around
Lake Kaweah in a report entitled "Success and Terminus Dams, Lake Success and
Lake Kaweah, Tule and Kawesah Rivers, California -- Geologic and Seismologic
Investigation.” The report concluded that no capable faults were found within the
area considered. The report further stated that the Kings-Kaweah suture zone
{located within the study area) is not known 1o contain seismically capable faults.
in a report produced in July of 1983 entitied "Dynamics Analysis of Terminus Main
and Auxiliary Dam,"” the Corps concluded that Terminus Dam would retain the
reservoir under the given earthquake loadings considered in the analysis. Results
also indicated that both the auxiliary and main dam are safe and would retain the
reservoir in a severe earthquake.

The static stability of the embankment based on the raised gross pool was
investigated as part of a post-earthquake slope stability evaluation of Terminus
Dam performed in August 1995. The draft report from this evaluation is included
in the Basis of Design and Cost Estimate appendix. The stability study concluded
that raising the pool level 21 feet from the gross pool elevation of 694 feet would
not significantly affect the equilibrium stability of Terminus Dam. However,
current testing does not sufficiently demonstrate whether liquefaction could occur
in the alluvium foundation at Terminus Dam. Recent foundation testing has been
inconclusive regarding the safety of the existing dam, its potential foundation
problems and sliding threat. Further foundation testing will be required before a
final determination can be made regarding the safety of the existing dam. This
testing is scheduled in 1996,

In conclusion, the dam stability condition is the same for both the existing
and raised pool condition. Accordingly, dam safety is not affected by the raised
pool condition. Should it later be determined that remediation is required,
remediation of the dam would be funded under the Dam Safety Assurance
Program, separate from this project.

3.2.4 Soils

Soils surrounding Lake Kawseah are characteristic of the types found on the
lower Sierra Nevada foothills. These soils are typically moderately deep, gently
rolling to very steep, and well drained to excessively drained. The soil ranges from
coarse sandy loam to clay. The following description of soils in the project area
was obtained from the U.S. Department of Agriculture (USDA), Soil Conservation
Service (SCS) publication entitled "Soil Survey, Tulare County, California, Central
Part” {1982).

The predominant soil type on the southern and eastern shores cf Lake
Kaweah is the Cieneba-Rock outcrop complex. This complex is approximately
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55 percent Ciensba soil and 25 percent rock outcrop. Included in the region are a
few small areas of Blasingame sandy loam, Vista coarse sandy loam, Walong
sandy loam, Coarsegold loam, and riverwash.

The Friant-Rock outcrop complex is the predominant soil type on the
northern and western shores of Lake Kaweah. This complex is approximately
50 percent Friant soil and 30 percent rock outcrop. Included in this region are a
few small areas of Cieneba coarse sandy loam, Coarsegold loam, Vista coarse
sandy loam, Walong sandy loam, and riverwash. Rock outcrop is granite on the
southern and eastern shores and mica schist on the northern and western shores.

The area immediately downstream from Terminus Dam contains a number of
open excavations from which most of the soil material has been removed. Soils
downstream of the excavation to McKays Point are predominantly riverwash and
Tujanga sand interspersed with Exeter loam, Porterville clay, Grangeville silt loam,
and Coarsegold foam.

Riverwash consists of deep sand and gravel. These areas include dry
riverbeds, low stream channels, or small islands within the stream channels. At
normal high water, parts of these areas are inundated. Under flood conditions,
nearly all of these areas are flooded.

Downstream from McKays Point, riverwash, Grangeville silt loam, and
Tujanga sand are the predominant soil types along the Kaweah and St. Johns
Rivers. Riverwash is deposited in areas of nearly barren riverbeds subject to
frequent flooding during the rainy season. The Grangeville soils are poorly drained
and are adjacent to the main rivers and streams. Tujunga soils are found on recent
alluvial fans.

Soils in the Tulare lakebed area consist of Gepford-Westcamp-Houser and
Tulare soils. The Gepford-Westcamp-Houser soils are very deep and somswhat
pooriy to poorly drained. Typically, the surface layer is clay or fine sandy loam
with an underlying material of clay, silty clay, or silty loam. The Gepford-
Westcamp-Houser soils are used mainly for irrigated row and field crops. The soils
are saline-alkali and are limited by a perched water table, very long periods of
flooding, and very siow permeabiiity. Tulare soils are very deep and somewhat
poorly drained. Typically, the profile is clay throughout with a perched water table
at a depth of 4 to 6 feet. Tulare soils are also used mainly for irrigated row and
field crops and may also be affected by a perched water table, very long periods of
flooding and very slow permeability.
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3.2.5 Agriculture, Prime, and Unique Farmlands

The study area is located in Tulare and Kings Counties, long known for their
agricultural use. The combination of suitable soils, water supply, and a long
growing season have made possible the deveiopment of highly specialized,
intensive farming in the study area. In Kings County, field crops include cotton,
alfalfa, barley, wheat, safflower, corn, irrigated pasture, sugar beets, soybeans,
and rice. Vegetable crops include lettuce, tomatoes, cantaloupes, onions,
watermelons, cauliflower, broccoli, carrots, peppers, cabbage, squash, brussel
sprouts, and string beans.

Tulare County devotes much of its agricultural production to citrus trees.
Nearly 80,000 acres of the county’s warm, eastern foothills are now planted with
citrus trees. Vegetable crops grown in the county include asparagus, beans, corn,
cucumbers, melons, onions, peppers, potatoes, squash, and tomatoes. The dairy
industry plays an important role in both counties.

The designation of prime farmland grew out of a program by the Natural
Resource Conservation Service (formally the Soil Conservation Service) to map the
Nation’s important farmlands. In 1980, the California Department of Conservation
initiated the Farmland Mapping Program to supplement the Soil Conservation
Service program. The continuing conversion of agricultural lands led to the
passage of the Farmland Protection Act {Public Law 97-98) in 1981 which was
amended in 1994. The act expressed the need for aill Federal agencies to
recognize the effect of their actions and programs on the Nation’s farmlands.

Under the Farmland Protection Act, the USDA was charged with
implementing a program to develop criteria for identifying the effects of Federal
programs on the conversion of farmlands to nonagricultural uses. These criteria
were published in 1983. The major requirements are that (1) Federal agencies
must use USDA criteria to identify and take into account the adverse effects of
their programs on the preservation of farmland and (2) Federal agencies must
consider alternative actions, as appropriate, to lessen such adverse effects and
ensure that their programs, to the extent practicable, are compatible with State,
focal, and private programs. The act also authorizes local governments to identify
farmland of local importance and exempts land already committed to urban
development.

The Soil Conservation Service developed the following definitions of
important farmlands, as modified for California:

“"Prime Farmiand” is land with the best combination of physical and chemical
characteristics for the production of crops. It has the soil quality, growing season,
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and moisture regime needed to produce sustained high yields of crops when
treated and managed, including water management, according to current farming
methods. Prime farmland must have been used for the production of irrigated
crops within the last 3 years. It does not include publicly owned lands for which
there is an adopted policy preventing agricultural use.

"Farmiand of Statewide Importance” is land other than prime farmland with
a good combination of physical and chemical characteristics for the production of
crops. Like prime farmland, it-must have been used for the production of irrigated
crops within the fast 3 years. It also does not include publicly owned lands for
which there is an adopted policy preventing agricultural use.

"Unigue Farmiland” is land that does not meet the criteria for the preceding
categories, but is currently used for the production of specific high economic value
crops. This land has the special combination of soil quality, location, growing
season, and moisture supply needed to produce sustained high quality and high
vields of a specific crop when treated and managed according to current farming
methods. It does not include publicly owned lands for which there is an adopted
policy preventing agricultural use.

Coordination initiated for potential impacts to Prime, Unique, or Statewide
Important Farmlands. The Terminus Dam and Kaweah Reservoir area was analyzed
for potential farmland impacts. The Farmland Conversion Impact Rating was
completed and sent to the Natural Resources Conservation Service for evaluation.
The result of the impact rating was no prime and unique farmland acreage would
be affected by the project.

3.3 AFFECTED ENVIRONMENT

This section describes baseline conditions for the significant resources in the
study area. This information is compared to predicted conditions with the
proposed project in place. The results of project-related impacts are discussed in
Chapter 4.

3.3.1 Land Use

This section describes existing land use in the Kaweah River Basin
Investigation study area and provides a summary of more detailed information
included in the Land Use appendix of this report.

Land use data have been derived from historic records maintained by DWR,
racords provided by KDWCD, the Tulare Lake Basin Water Storage District, the
County of Tulare, and the City of Visalia. Aerial photos were reviewed, and field
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investigations were conducted. In addition, numerous individuals having extensive
knowledge of the area were interviewed. Information was also provided by the
Sacramento District economics branch.

Land use types were summarized in categories of native vegetation,
agriculture, and urban/commercial. Existing land use acreages are shown in
Table 3-2.

County development standards prohibit improvements near riparian
woodlands and the development of residences within the 100-year flood plain
(Foothill Growth Management Plan, 1981). The standards aiso prohibit the removal
of native trees in open space areas. Lands outside of the development corridor
have an intensive agriculture land use designation and a foothill-agriculture zoning,
which requires a minimum parcel size of 160 acres. The primary activity in these
zones is cattie grazing.

Native vegetation does not receive any special protection in the Tulare
County general plan except for native trees with diameters greater than 6 inches,
measured at 3 feet above ground surface, under the Planned Development -
Foothiil Combining - Special Mobile Home Zone (PD-F-M). These trees should be
mapped on final site plans and should not be removed or graded around unless it is
determined necessary due to circulation alignments or infrastructure requirements.
Also, any portion of a development site which is adjacent to a water course area,
is within the 100-year flood plain, contains undeveloped slopes of 30 percent or
more, or exhibits environmental, archeological, or historical sensitive areas shali
remain in open space.

Kaweah Reservoir

The investigation covers approximately 589 acres of land around the lake,
including 243 acres of shoreline between the existing gross pool slevation of 694
feet to 715 feet, m.s.l. Plant communities of the Lake Kaweah area are typical of
the western slope Sierra Nevada range. The area is characterized by oak-savanna
interspersed with oak woodland which supports extensive grazing. Three picnic
areas, one campground, one boat launching ramp, and one marina/ramp
combination facility are located on the south shore of the lake for public recreation.
The community of Three Rivers, which has approximately 3,500 people, is situated
along the Kaweah River near where the river enters the lake. Three Rivers is
primarily a retirement community and a tourist stop for visitors on their way to and
from Kings Canyon and Sequoia National Park. Several single-family homes and
motels are located along the Kaweah River as it enters the reservoir.
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TABLE 3-2
Existing Land Use
{acres)

Land Use :esarvoir cu";\ua LII:‘:::d
Riparian 72 6,672 0
Grassland 145 7.030 0
Qak Savanna/woodiand 228 10,107 4]
o tio0ded) 36 3.682 46,345
Row crops/pasture 0 230,078 50,267
Orchards 0 42,165 0
Cotton 0 102,644 88,333
Urban/commercial 27 65,469 0

Total 508 467,847 184,945

Source: Tulare Lake Basin water §torage District

Approximately 3,071 acres of land have been acquired by the Corps for
Terminus Dam and Lake Kaweah. Of this total, about 310 acres are in flowage
easements and are not available for public use. The remaining 2,752 acres are
held in fee and are available for public use except for a small area near the dam
which is restricted against public entry for safety reasons. There is an outgrant of
192 acres to the State of California for highway right-of-way. Land uses by the
Corps for Terminus Dam/Lake Kaweah are allocated into the following categories:
project operations, intensive recraation, low-density recreation, and wildlife
management (Corps, 1987).

Downstream Area

Land use downstream of Terminus Dam is closely tied to agriculture,
especially as the land flattens and opens onto the San Joaquin Valley floor.
Generally, much of the relatively narrow zone of agricultural land between
Terminus Dam and Visalia is planted in citrus and deciduous fruit orchards,
vineyards, interspersed with mixed vegetable crops.

Land use within the channels of the Kaweah River is open space and
supports a variety of native and non-native riparian vegetation. The native
vegetation consists of willows, grasses, forbs, scattered oaks, and cottonwood
trees. The non-native, weedy giant reed has become naturalized in sections of
many downstream channels, choking out much of the native vegetation. Riparian
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vegetation was historically distributed along both the main waterways and the
secondary, smaller overflow channels. Agricultural, urban, and industrial
encroachment has eliminated the riparian vegetation along most of the smaller
channels and reduced the remaining vegetation to a narrow band along the edge of
the waterways.

Large and small patches of native vegetation are scattered throughout the
land downstream of Terminus Dam. This area supports significant remnants of
Great Valley oak riparian forest. This plant community is found only in California’s
Central Valley and is in serious decline. It is second only to Southern California‘s
Engelman oak riparian forest in its threatened status. A prime exampie of the
valley oak riparian forest community is found on the Kaweah Oaks Preserve. The
340-acre preserve is located on a distributary of the lower Kaweah River and is
owned and managed by The Nature Conservancy.

Land within the city limits of the scattered municipalities, such as Visalia,
Lemon Cove, Exeter, Farmersville, and Tulare, has been either developed for
commercial uses or supports high- and low-density residential housing. Any
remaining open space within the city limits has been significantly disturbed by the
surrounding community. The communities of Visalia, Tulare, and Hanford are
rapidly expanding their boundaries into the outlying agricultural areas. However,
Tulare County has a strong land use plan that supports agriculture as the primary
land use for elevations under 600 feet. Urban development boundaries are strictly
enforced (Tulare County General Plan, 1988).

Tulare Lakebed

Tulare Lakebed is located within the Kaweah River flood plain. The majority
of the land is developed for agriculture. The main crop is cotton, including lint and
seed cotton. Safflower, seed alfaifa, wheat, and barley are also grown in the
lakebed. There is no significant riparian vegetation or native habitat. Flooding in
the lakebed can occur from the Kings, Kaweah, Tuls, and Kern Rivers plus local
runoff = individually or at the same time.

Lands at the south end of the lakebed have been improved and reserved for
storing irrigation and floodwaters. These areas have been farmed in the past but
did not prove productive. This area, referred 10 as the south ficod area includes
the South Wilbur and Hacienda Ranch Tracts. In 1981, DWR was petitioned for
permission to transfer the State water rights associated with Hacienda Ranch to
more productive farmland within the lakebed. The resulting agreement prohibits
any application of controlled surface water or well water to the Hacienda Ranch
property. Permission to sell must be obtained from DWR before any sale of
Hacienda Ranch lands can occur. If it is sold, the same stipulation would hold that
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no controlled surface water irrigation or well water can be applied (Covenants
Between Parties Respecting Use of Land, Civil Code 1468, February 11, 1981).

3.3.2 Socioeconomics

This section describes existing socioeconomic conditions in the Kaweah
River Basin Investigation study area. Local general plans and the 1990 Census
were used to compile the following data. The three project areas are described
primarily at the county level; however, when information is available, data are
presented at the city or town level. Because the project area is primarily rural,
few schools, public facilities, and utilitiss are located in the affected area.

Kaweah Reservoir

The reservoir is located in Tulare County, which includes 4,935 square miles
and is the seventh largest county in California. The lake is important to the
economic life of Tulare County. Lake Kaweah provides water storage for many
downstream uses including agricultural water supply, power generation, ground-
water recharge, recreation, aquatic habitat, and wildlife habitat. In addition, Lake
Kaweah is a popular recreational site for fishing, camping, and boating.

Other than the town of Three Rivers, there is little urban development
around the lake. There is no industrial development in this area. Development
around the reservoir consists of two motels, a few small markets, and scattered
residents. Three Rivers is mainly a retirement community with approximately
3,500 residents. No future development is expected in the area because of zoning
laws and lack of employment opportunities. Terminus Dam was constructed by
the Corps in 1962 as a flood control and agricultural water supply project and has
become popular for fishing, boating, and camping and day use recreation. Many
people visiting the lake stop at local markets for snacks, gas, and fishing tackie.

According to the 1990 Census, Tulare County has a population of 311,921.
The county growth rate from 1980 to 19390 was approximately 30 percent, which
is the same as the statewide average. Approximately 39 percent of the residents
are of Hispanic heritage. This percentage is much higher than the State figure of
about 26 percent. This difference can be attributed to the county’s large
agricultural industry, which employs a large number of Hispanic workers.

Agriculture and agriculture-related industries are the economic base of Tulare
County. Nearly 20 percent of the employment in the county is in the agricuiture
business. Approximately 225 commercial crops are grown in Tulare County, which
ranks as the second most productive agricultural county in the United States. The
dependence on agriculture has resuited in a downward trend for employment and
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income over the past few years with the recession and changes in the agricultural
industry. The Tulare County Planning and Development Department prepared a
plan titled "Economic Development Strategies™ in June 1989. This plan calls for
development of other industries, with a focus on tourism and recreation. A
countywide tourism group was formed to implement this development strategy.
One of the group’s initial products is a brochure promoting tourism and recreation
at Success Lake and Lake Kaweah.

The median family income in Tulare County is approximately $26,500, far
below the State median of $40,500. There is also a very high poverty level in this
county. However, the cost of living in this area is much lower than the $tate
average. The average rent in Tulare county is $375, far below the State average
of $560. Because agricultural employment is seasonal, the unemployment rate
and housing vacancy rates vary. During the high agricultural production season,
the unemployment and housing vacancy rates are low. However, during the low
agricuitural production season, the unemployment and housing vacancy rates are
very high. The commodity prices and the dollar value overseas also affect the
agricuftural business and thus the unemployment rate in Tulare County.

Downstream Area

The downstream area of the project is also located in Tulare County. There
are approximately 163,000 people living in this 780-square-mile area. However,
most people live in the cities of Woodlake, Exeter, Farmersville, Visalia, and Tulare.
Of these communities, Visalia is the largest with a population of 75,836 in 1990.
The second largest city is Tulare with a population of 33,250. The ethnic
composition of this area is similar to the reservoir area, with a high percentage of
people from a Hispanic background. Small towns in the downstream area include
Ivanhoe, Goshen, Lindcove, Seville, and Waukena.

The two distinct land uses in this portion of the study are urban and
agricultural. Most people living in the urban sections of the downstream area are
employed in the government, services, and retail trade industries. However, the
overall economy depends on agriculture for survivali. The median family income in
this area was about $33,000 in 1990. There are large ranches used for cattle
grazing, and a variety of crops are grown in this area. Crops include citrus and
deciduous fruit orchards, vineyards, and mixed vegetable crops.

The median rents are $384 in Visalia and $336 in Tulare. Most of the area
in the downstream portion of the project is agricultural land. Ranchettes are the
most common residential parcels in the non-urban downstream area. No homes in
this area of the study are expected to be affected by the project.
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Tulare Lakebed

This area of the project is located in Kings County. The population of Kings
County was 101,500 in 1990. The area in the study area has no urban
development. This area is agricultural land and includes the Tulare lakebed. The
King County general plan indicates that this area of the county is zoned for 40-acre
minimum parcels.

Very similar in sociceconomic composition to Tulare County, agriculture is
the economic base of this county. Approximately 95 percent of the land in Kings
County is privately owned, and about 88 percent of the acreage is farmland.
Cotton is the primary crop, followed by production of market milk. According to
the Census of Agriculture, the net cash return from agricultural sales for Kings
County was $113 million in 1992, Agriculture is the second largest employer in
the county, employing 20 percent of the work force.

Kings County also has a number of major nonfarm employers, including two
State prisons, a naval air station, a nationally known tire manufacturer, a
processing plant for cottonseed and safflower oils, and a tomato-products canning
factory. The two prisons employ 26 percent of the work force, and the remaining
industries employ 17 percent of the total employment.

3.3.3 Recreation

Tulare County contains high mountain resorts and recreational areas of every
description, and underdeveloped recreational resources are numerous. The
combined acreage of Sequoia and Kings Canyon National Parks, and Sierra and
Sequoia National Forests comprises 55 percent of the total area of Tulare County.
These areas, together with Pine Flat, Success, and Kaweah Lakes; Tule, Kaweah,
and Kings Rivers; and Mountain Home State Forest, offer a variety of recreational
opportunities which include sightsesing, boating, water skiing, fishing, picnicking,
hiking, and camping. Upstream of Lake Kaweah, rafting and kayaking take place
on an 11-mile reach from the town of Three Rivers to the Slick Rock recreation
area. Licensed rafting companies have been operating along this reach for the past
2 years.

The lakes mentioned above are all within a 50 road-mile radius of Lake
Kaweah. The largest is Pine Flat Lake on the Kings River with approximately
6,000 surface acres. Success Lake on the Tule River has approximately 2,500
surface acres at gross pool.

Most of the existing recreation sites in the Kaweah River Basin are
experiencing heavy visitation, which indicates a need for increased recreational
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opportunities in the basin. Visitation is limited by the lack of facilities and various
lake constraints. Any new projects or increase in facilities will begin to alleviate
the demand for recreation in the Kaweah River Basin. The demand for recreation
opportunities in the basin is expected to increase in the future.

Kaweah Reservoir

Lake Kaweah has recreation facilities at four major locations around its
perimeter: Horse Creek, the Kaweah recreation area, Lemon Hill, and Slick Rock,
see Figure 3-1. These were constructed in conjunction with the building of
Terminus Dam and are operated by the Corps of Engineers. Camping facilities are
limited 1o 80 developed campsites at Horse Creek for tents, recreational vehicles,
and trailers. Other locations around the lake aiso provide fishing, swimming and
picnicking. A full-service marina at Lemon Hill provides gasoline, berths, docks,
mooring, boat rentals, and a four-lane boat launching ramp. A number of portable
restrooms are located around the lake, while flush restrooms and showers are
present at Horse Creek and Kaweah recreation area. Lake Kaweah has a mean
recreation pool surface area of 1,065 acres and 1,913 surface acres at gross pool.

There are a total of 130 parking spaces for cars, and 160 car-trailer
combinations. Limited parking at Lemon Hill and Kaweah recreation area severely
restricts use of those areas, and encourages visitors to park along the sides of
Highway 198. This creates rather hazardous situations with high speed traffic
occurring in such close proximity to recreational parking. This safety hazard will be
partially tempered by the addition of a new parking area, which is completed at the
Lemon Hill area. The new parking lot wilt have 50 additional spaces for cars, and
80 new car-trailer combination spaces.

The recreation facilities at Lake Kaweah were constructed by the Corps and
transferred to Tulare County for operation and maintenance and additiona!
developments in June 1962 under terms of a 25-year license. In April 1972,
Tulare County relinquished all planning, development and management of public
recreation areas at Lake Kaweah back to the Corps. Since that time, upgrading of
existing recreation areas for public health and safety, and operation and
maintenance of facilities at the reservoir have been by the Corps. For the public’s
benefit, an area of land and water at Lake Kaweah has been outleased for
development and operation of the commercial marina concession.

Downstream Area
Along the Kaweah River below Terminus Dam, some recreation

improvements have been made. Cities within Tulare County, including Visalia,
maintain parks and provide community centers for recreation purposes. These
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recreational sites often include swimming pools, playgrounds, and ball fields for
either public or private use.

Tulare Lakebed

No recreational facilities or areas are known to exist within the Tulare
tLakebad.

3.3.4 Hazardous, Toxic, and Radiological Waste

This section describes the methods used to identify hazardous, toxic, and
radiological waste (HTRW) sites associated with the Kaweah River Basin
Investigation Project and presents a description of potential and known HTRW sites
within the Lake Kaweah HTRW assessment area.

Regutatory Framework

The Corps policy regarding HTRW is presented in Engineering Regulation
1165-2-132, which was developed in response to the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980, as amended.
Carps policy states that, for cost-shared projects, it is the non-Federal sponsor’s
responsibility to ensure cleanup and pay all response costs associated with any
HTRW sites affected by a Corps’ civil works project. Where HTRW sites are
identified, response actions must be acceptable to the U.S. Environmental
Protection Agency and applicable state regulatory agencies. Corps policy also
requires that each civil works project must include a phased and documented
review to provide early identification of known and potential HTRW sites that may
be affected by a proposed Federal project.

Methods and Resuits

An Environmental Site Assessment was conducted by DWR in 1995 to
identify HTRW sites associated with the Kaweah River Basin Project. The Lake
Kaweah assessment area inciuded Lake Kaweah and all land within 1 mile of the
lake, while two downstream areas which are proposed as mitigation sites were
also surveyed for HTRW sites (see section 4.5.2). The assessment area did not
encompass the entire study region as referenced in other sections of this document
because adverse impacts to HTRW sites are not expected to occur downstream
from Terminus Dam. While collecting data, existing photographs and records were
reviewed, sites were visited, and interviews were conducted with appropriate
personnel from Federal, State, and local agencies. The Environmental Site
Assessment is attached as Appendix L to the Feasibility Report.
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Aerial Photograph and Topographic Map Review. Aerial photographs and
topographic maps of the Lake Kaweah assessment area were reviewed carefully,

and signs of human activity, such as roads, bridges, buildings, campgrounds,
canals, soil disturbances, and other unusual features, were noted. Aerial
photographs of the Lake Kaweah area taken between the months of April and June
in the years 1974, 1981, and 1987 by the Tulare County Planning Department
were reviewed, as well as the U.S. Geologicai Survey (USGS) Kaweah
Quadrangle, California, 15 minute series, 1957 edition.

The results of the photographic and topographic review indicate that few
changes have occurred in the project area over the period of analysis. Major
construction features, such as roads and bridges as well as Terminus Dam and
associated structures, have changed little in recent decades. The only significant
construction changes at Lake Kaweah since 1974 include the addition of several
buildings at the Horse Creek Campground and the creation of a boat ramp and
marina toward the southwest end of the lake between 1981 and 1987.

Flood Map and Ground Water Reviews. Flood Insurance Rate Maps show
that Lake Kaweah and areas immediately upstream along the Kaweah River lie
within flood prone regions (Federal Emergency Management Agency, 1986) .

Ground water in the area surrounding Lake Kaweah is contained primarily in
fractures in igneous and metamorphic crystalline rock but also occurs in alluvial
soils and decomposed rock and soil lying above bedrock. Ground water in the area
generally flows down slope towards the lake. Due to the poor filtering capacity of
thin soils and the potential for rapid movement of water through fractures, ground
water in the area is considered to have a high susceptibility to contamination. In
addition, the limited volume of ground water near the lake limits dilutional potential
and increases the possibility of contamination becoming a problem.

Review of Regulatory Agency Records. To assist in evaluating areas of
potential environmental concern, records maintained by various regulatory agencies
were reviewed.

United States Environmental Protection Agency. The Comprehensive
Environmental Response, Compensation, and Liability Information System list and
National Priorities List were reviewed. According to these lists, there are no
suspected abandoned, inactive, or uncontrolled hazardous waste sites within the
Lake Kaweah assessment area.

The Emergency Response Notification System database was reviewed for
the locations of reported spills of hazardous materials. No such sites were
identified within the Lake Kaweah assessment area.
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The Treatment, Storage and Disposal Facilities database was reviewed for
the location of these facilities. No facilities of these types were listed within the
Lake Kaweah assessment area.

California Environmental Protection Agency. The California Environmental
Protection Agency Cal-Sites List, which combines the Abandoned Sites Program
Information System and State "Superfund” list, provides locations of known
hazardous waste sites. No such sites were identified within the Lake Kaweah
assessment area.

California Department of Health Services (DHS). The "Final Report on a
Monitoring Program for Organic Chemical Contamination of Large and Small Public
Water Systems in California” does not include any contaminated wells within the
Lake Kaweah assessment area.

The California DHS Toxic Substances Control Division Hazardous Waste
Information System was reviewed for hazardous waste generators. No such
generators were listed within the Lake Kaweah assessment area.

California Integrated Waste Management Board. The Solid Waste
Information System list, published by ths Board, provides information regarding the
location of landfills. No landfills were listed within the Lake Kaweah assessment
area.

California Regional Water Quality Board. The California Regional Water
Quality Control Board’s Leaking Underground Fuel Tank (LUFT) list was reviewed
for locations of LUFT sites in the vicinity of Lake Kaweah. The list identified two
LUFT sites within the Lake Kaweah assessment area. One site is located at the
Kaweah Recreation Area, which is operated on the south side of the lake, while
the other site is located in the community of Three Rivers.

Mr. James Waters of the Tulare County Environmental Health Department
was contacted regarding the LUFT site located at the Kaweah Recreation Area.
Mr. Waters indicated the County owned and operated the tank prior. to its removal
in the late 1980’s. The County is coordinating the effort to characterize and
remediate the plume of product which has leaked into the soil surrounding the
former tank site. He indicated that Tulare County currently is monitoring ground
water in the area with a network of monitoring wells.

Mr. John Macedo of the Tulare County Environmental Health Department
was contacted regarding the LUFT site located near the community of Three
Rivers. He said the LUFT site is located at 41500 Sierra Boulevard in Three Rivers
and identified the site as Pat O’Connell Service. Since discovery of the leak, the
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tank has been removed. Mr. Macedo indicated the leak appeared to be limited in
size and that the responsible party was in the process of further characterizing the
extent of the plume.

Additional Communications and Document Reviews. Additional attempts

were made to gain information on possible HTRW sites within the Lake Kaweah
assessment area by contacting additional agencies and companies.

United States Army Corps of Engineers. Mr. Philip Deffenbaugh, Lake
Kaweah Park Manager, and Mr. Gerald Whittaker, a Corps staff member, were
interviewed. These individuals were familiar with the LUFT site at the Kaweah
Recreation Area. They also said a significant portion of the Horse Creek Recreation
Area on the south side of the lake, including at least two septic systems/restroom
facilities, would be inundated as a result of the proposed project. Mr. Whittaker
indicated that sewage from these facilities is pumped uphill for treatment, but it is
possible that a portion of the distribution system at the campground is not water
tight. Mr. Deffenbaugh and Mr. Whittaker were not aware of any other potential
areas in or adjacent to the lake where HTRW sites might be encountered.

Southern California Edison Company. Mr. Tom Hanson of the Southern
California Edison Company was contacted regarding the potential presence of
polychlorinated biphenyl (PCB)-containing transformers in the Lake Kaweah
assessment area.

According to Mr. Hanson, it is unlikely that transformers serving the project
area contain PCB concentrations that would require special management under
Federal regulations. According to a letter provided by the Southern California
Edison Company (provided as part of Appendix L), a statistically valid sampling of
over 20,000 transformers indicated that 96 percent of the equipment tested
contained PCB concentrations less than 50 parts per million (ppm). The remaining
4 percent of transformers generally contained PCB concentrations below 100 ppm.
Upon request, Southern California Edison will measure PCB concentrations in
transformers and will pay associated costs if PCB concentrations exceed 50 ppm.
If PCB concentrations are lower than 50 ppm, ali costs associated with sampling
and testing are paid by the party which requested the test.

Oil and Gas Maps. Oil and gas well locations as shown in the Munger Oil
and Gas Map Book, page W-42, were reviewed. This map shows no oil or gas well
locations within the Lake Kaweah assessment area.

Tulare County Environmental Health Department. A list of underground
storage tanks was obtained from the Tulare County Environmental Health
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Department. No underground storage tanks were identified within one mile of the
project area.

California Department of Food and Agriculture. A sampling and analysis
program for organochlorine pesticides, such as dichloro-diphenyi-trichloroethane
(DDT) and its derivatives, was conducted on agricultural properties in Tulare
County by the California Department of Food and Agriculture. The results of this
program are presented in a document titled "Agricultural Sources of DDT Residues
in California’s Environment™ (California Department of Food and Agriculture, 1985).

Four samples were analyzed from Tulare County. Although the samples
yielded measurable concentrations of DDT-based derivatives, all recorded
concentrations were below established limits for classification of DDT-
contarninated soils as a hazardous waste under California regulations.

California Department of Water Resources. In July 1991, DWR compiled a
report on geology and mining activity for the Kaweah River Basin Feasibility
Investigation which included information regarding past and present mining activity
in the project area (California Department of Water Resources, 1991). Aithough
several known prospects and quarrying operations for limestone, as well as several
prospects for tungsten, occur in the vicinity of Lake Kaweah, there appears to be
minimal environmental concern based on the location, type, and magnitude of the
deposits. It should be noted, however, that the largest limestone gquarry in Tulare
County once operated on Limekiln Hill near the Corps’ park headquarters at the
west end of the lake.

Site Reconnaissange. A site reconnaissance of the Lake Kaweah area was
conducted on May 8, 1995. A small water body impounded by an earthfill dam
was observed along the northwestern-most arm of the lake. This pond was later
identified as a fisheries management structure constructed and operated by the
DFG. A livestock corral exists further east along the lake’s north shore.

A few residential structures are present at the east end of the lake, as well
as the nearby community of Three Rivers. Three Rivers is located approximately
3 miles upstream of Lake Kaweah on the Kaweah River. Sewagae disposal for
buildings in these areas is provided mainly by individual septic systems with
associated leachfieids.

The LUFT site located at the Kaweah Recreation Area is marked by seven
wellheads and lock boxes that serve as part of the monitoring program for the fuel
leak. Two of the wells had free flowing water discharging from their casings
during the site visit.
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Although power poles with attached transformers are present along the
southwest shore of the lake, they appear to be out of the area of potential
inundation. Nothing of environmental concern was observed in the area of
Terminus Dam, and no signs of mining or dumping activity were noted adjacent to
Lake Kaweah.

Other Potential HTRW Concerns

Asbestos. Because the project area is characterized by undeveloped terrain,
the potential for encountering asbestos-containing construction materials is remote.

Radon. Based on a review of the "California Statewide Radon Survey:
Interim Results" published by the California Department of Toxic Substances
Control, it is unlikely that radon presents a significant environmental concern
within the project area.

Lead. Due to a general absence of structures in the project area, it is
probable that the presence of lead in the form of lead-based paint does not present
a significant environmental concern.

3.3.5 Transportation

This section describes the existing transportation system and traffic
conditions in the study area. Tulare County has 4,930.6 miles of maintained
public roads. County roads constitute the majority of maintained roads with
3,153.9 miles. Next are federal roads with 804.9 miles and city streets with
585.3 miles. State highways total 352.9 miles with 306.0 miles of rural roads and
46.9 miles of urban roads. The remaining 33.6 miles are all other State roads.

The region is very dependent on the automobile and will remain so for some time.

Figure 3-2 presents regional transportation facilities {public roads} and daily
traffic volumes for the study area. These facilities include State Route 99 (8R 99}
and State Route 198 (SR 198). Traversing the study area north and south, SR 99
provides an important transportation link between northern and southern Central
California. SR 198 serves as an interregional corridor between central coastal
areas of California, the San Joaquin Valley and the Sierra Nevada and provides
access to the urban communities of Coalinga, Lemoore, Three Rivers and Hanford
and to the urbanized area of Visalia.

Tulare County is crossed by two transcontinental railroads. The main lines
of the Southern Pacific and Santa Fe Railroads traverse the County from south to
north, Caltrans provides a feeder bus service between Tulare County and the
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AMTRAK station in Hanford. The bus serves the Cities of Portervilie, Lindsay,
Tulare, and Visalia with connections to both northbound and southbound trains.

There three airports of significance in Tulare County: Medford Field in the
City of Tulare, the City of Visalia Municipal Airport, and the City of Porterville
Municipal Airport.

Kaweah Reservoir

The shore of Lake Kaweah is paralieled on the south and east by SR 198.
This is the only road of any significance in this area. The highway operates in an
east-west direction with a speed limit of 55 mph. it is a two-lane road near the
Reservoir and is the main route from Visalia to Lake Kaweah, Three Rivers, and
Sequoia and Kings Canyon National Parks. The route is well maintained and is
operating at a high level of service (LOS).

Downstream Area

SR 99, located about 5 miles west of Visalia, serves as a vital north-south
transportation route for the State. SR 99 passes through the City of Tulare and
southwest of Visalia.

SR 198 is part of the California Freeway and Expressway System between
interstate 5 and the Sequoia National Park boundary. It is adopted as a freeway
between the Fresno-Kings County line and 0.25 mile east of Route 245 and
between 0.4 mile east of Route 216 and Moro Road {2.6 miles west of Thres
Rivers). lt is functionally classified as a minor arterial between the Monterey-
Fresno County line and Interstate 5. From Interstate 5 to the Sequoia National
Park boundary, it is classified as a principal arterial. Between Interstate 5 and
SR 99, SR 198 is designated as a route for large trucks.

According to Caltrans Route Concept Reports, SR 198 is operating at an
acceptable level of service and is expected to remain so for the future. However,
growth and development are occurring in and near the City of Visalia, and
subsequent Caltrans Route Concept Reports may be revised to reflect land use and
socioeconomic changes in the area.

Tulare Lakebed

The Tulare lakebed is used primarily for agriculture. The roads in the area
are used to transport equipment, farm workers, and products in and out of the
lakebed. There are no arterial roads nor are there any significant public
transportation routes through the iakebed.
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3.3.6 Noise

This section describes existing noise conditions in the study area. The
primary source of noise in the project area is from traffic on SR 198. Other noise
sources include county roads, airports, industrial facilities, and auto racing. Noise-
sensitive land uses include educational facilities; medical, nursing, and mental care
facilities; residential areas; churches; hotels and motels; outdoor sports and
recreation facilities; and business and professional offices.

In order to determine existing noise conditions within the project area, the
most recent Noise Elements of the Tulare and Kings County General Plans were
reviewed. The Noise Elements contain policies and noise-level criteria which are
consistent with current $State requirements and noise-level descriptors.

Human response to environmental noise is subjective and varies considerably
from individual to individual. Noise is usually defined as unwanted, disturbing
sound. The effects of noise can range frcm interference with sleep, coricentration,
and communication to physiological and psychological stress and, at the highest
intensity levels, to hearing loss.

Community noise is commonly described in terms of the “ambient” noise
level which constitutes the normal or existing level of environmental noise at a
given location. The unit of measure for sound is the decibel (dBA), which
describes the amplitude of sound. Day-night average decibel levels (L) show a
very good correlation with community response to noise. Results of the most
recent community survey of noise levels (L, } at 17 monitoring sites are shown on
Figure 3-3.

The seriousness of any given sound is a combination of its intensity and
duration, and time of day. For example, louder noises are perceived as acceptable
if they last for short periods of time. Similarly, levels which may be regarded as
acceptable during the day, can be annoying or intolerable during the evening or
nighttime. A noise environment of 50 to 60 L,, is considerad to be acceptable for
residential uses. Listed below are several examples of the noise levels associated
with common situations, given in L.

Jet takeoff at 200 feet 125
Motorcycle at 20 feet 110
Freight train at 50 feet a5
Freeway traffic at 50 fest 80
Vacuum cleaner 70
Average office 50

Library 40



264

Affected Environment

Kaweah Reservoir

In the foothill and mountain areas of Tulare County, background noise levels
are generally very low. Exceptions occur near major roadways or along rivers and
streams where running water may be a significant source of sound. Major sources
of noise at Lake Kaweah are traffic and boating. Noise levels are somewhat lower
during the late night and early morning hours when traffic and boating are at a
minimum.

Monitoring sites near Lake Kaweah confirm that background noise levels are
low. L, values ranging from 40 to 65. However, on the Lake itself, noise levels
are slightly higher during summer daytime hours due to recreational boating.
Normally-acceptable noise levels for water recreation range from 50 to 75 dB.

Downstream Area

Significant sources of noise in the downstream area include State and
county highways, airports, operations of Southern Pacific and Santa Fe Railroads,
and agricultural activities varying by season. Results of the community noise
surveys indicate that noise levels in areas containing noise-sensitive land uses in
the incorporated and unincorporated areas of Tulare County range from 29 to 65
DB L,, (see Figure 3-3).

Tulare Lakebed

The major source of noise in the Tulare lakebed is farming equipment. Noise
levels in the lakebed are lower when crops are not being planted or harvested and
during nighttime hours. Some of the more common noise sources associated with
farming include tractors, harvesting equipment, spray equipment, cotton ginning
operations, aerial crop-dusters, and stationary power sources including internal-
combustion pump engines.

Decibel values in agricultural areas commonly range from 75 to 85 dBA. A
diesel engine at 50 feet or a cotton gin at 120 feet both produce up te 75 dBA.
Air crop-dusters produce 85 dBA at 600 feet.

3.3.7 Air Quality
This section addresses existing air quality conditions in the study area. The

study area is in the San Joaquin Valley air basin, which contains more than 30,000
square miles and is the second largest air basin in the State.
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Air quality is generally influenced by wind direction and velocity, geography,
vegetation, climate, and the volume of natural and artificial pollutants introduced
into the air basin. Agricultural, industrial, and other human activities in the San
Joaquin Valley generate materials which cause air pollution. Motor vehicles are the
largest source of organic gasses, carbon monoxide, and oxides of nitrogen. The
highest oxidant concentrations occur during the summer months. Nitrogen dioxide,
hydrocarbons, carbon monoxide, suspended particulate matter, and particulate lead
concentrations are greatest during the fall and winter. These peak periods are due
to the abundance of sunlight during the summer months and the stable atmosphere
and light winds during much of the winter. Wind flow patterns for the San
Joaquin Valley air basin are characterized by mean winter flows through the Valley
toward the northwest, spring airflows with a southeasterly pattern, and mean
summer flows from northwest to southeast (Figure 3-4).

The California Environmental Protection Agency’s Air Resources Board has
designated Tulare County a nonattainment zone for fine particulate matter, 10
microns or smaller in size (PM,,), and ozone. In response to this nonattainment
status, the San Joaquin Valley Air Pollution Control District (SJVUAPCD) adopted a
1994 Serious Area PM,, Plan, a 1994 Ozone Attainment Demonstration Plan, and
the 1995 Regutation Vil Fugitive Dust/PM,, Synopsis (SJVUAPCD, 1994). Tables
3-3 through 3-5 show the existing ambient air quality data and standards for
general poliutants, 10-micron particulate matter, and suspended particulate matter
in the study area {California Air Resources Board, 1993).

3.3.8 Water Quality

This section addresses existing surface and ground water quality conditions
in the study area.

Kaweah Reservoir

Water from the Kaweah River and Lake Kaweah provides habitat for fish and
wildlife, and is used for irrigation water supply, hydropower generation, and
recreation. The existing lake is only weakly thermally stratified, or unstratified, in
the summer months due to reduced pool depths. Weak stratification results in just
slightly above zero dissolved oxygen concentrations in the hypolimnion during the
summer months. Consequently, the lake does not serve well as a two-story
fishery with warm water fish in the top portion of the lake and cold water fish in
the bottom portion.

There are occasional levels of toxic trace elements (barium, copper, lead,
and zinc) in the lake which exceed frashwater aquatic life criteria. All other water
quality criteria are within acceptable State and Federal primary and secondary
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TABLE 3-3
Existing Air Quality Data for General Pollutants
Station 5400568, Visalia

1993
Annual Mean' Standard? Annual State
(parts per million) |[(parts per million){ Exceedances Total
Pollutant - Number of
All D?'Iy State | Federal | Hour® | Day® | Samples
Hours | Maximum
Ozone 0.031 0.063 0.089 0.120 234 60 8,118
Carbon
monoxide 0.800 2.000 20.00 35.000 (o] (o] 8,275
Nitrogen 503 0.044  0.25 0.053 o o 8,239
dioxide

*Hourly concentrations.

2California ambient air quality standards.

>Total number of hourly State air quality standards exceedances for year.
“Total number of daily State air quality standards exceedances for year.



269

Affected Environment

TABLE 3-4
Existing Air Quality Data for 10-Micron Particulate Matter
Station 5400568, Visalia

1993
YY) 1
Am}ual Statistics §tandard (n) Number
{micrograms per (micrograms per of Total
Pollutant cubic meter) cubic meter) Samples Nu:;ber
. . . Greater
Geometric | Arithmetic Samples
Mean Mean State Federal than n?
Particulate 45 000  52.800 50° 150 30 60
matter
Particulate | 5., 2.240 5° - 0 60
sulfate
Particulate 5
nitrate 3.630 6.350 5 -~ 21 60
Particulate 5
chloride 0.050 0.067 1 - [o] 60
Particulate
1.065 2.067 2.0° -- 15 60
ammonium

'24-hour average 10-micron particulate matter concentrations.

?n = State standard.

3California ambient air quality standards. Based on geometric mean of all reported
values taken during the year.

*National ambient air quality standards. Based on averaging the guarterly arithmetic
means.

*No State or Federal air quality standards. This value represents first level of
significance according to the California Air Resources Board.
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TABLE 3-5
Existing Air Quality Data for Suspended Particulate Matter
Station 5400568, Visalia

1987"
Standard (n)
Annual. (micrograms per Number Total
Geometric bi ) of Number
Pollutant Mean? cubic meter Samples of
{micrograms per Greater
cubic meter) State | Federal than n® | Samples
Total suspended | 4 5 5
particulates 106.60 100 150 15 59
Suspended 2
sulfates® 2.93 25 -- 0 27
Suspended 5 N
nitrates® 2.04 10 o} 27

'Complete data for suspended particulate matter were not reported from Station
5400568 in Visalia in 1988 and 1989.

224-hour average concentrations.

*n = Federal standard.

“California ambient air quality standards. Based on occurrences of 24-hour average

10-micron particulate matter concentrations.

"National ambient air quality standards. Based on occurrences of 24-hour average

10-micron particulate matter concentrations.

%Data presented is from the California Air Resources Board Giant Forest Station

(5400571) in Sequoia National Park. Data were not reported from Station

5400568 in Visalia in 1987.

’No State or Federal air quality standard. This value represents first level of

significance according to the California Air Resources Board.
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TABLE 3-6
Existing Water Quality Data for Kaweah River
Above and Below Kaweah Reservoir

1987’
Location
Perameter” Kaweah River Kaweah River
at Three Rivers Outfiow

Total dissolved solids {TDS) 38.5 59.5
Total soluble solids {TSS) ND? ND
Volatile soluble solids {VSS) ND ND
Chioride {Cl} 1.8 3.3
Bicarbonate (HCO,) 37.3 56.1
Sulfate {SO,) ND ND
Total iron (Fe) 0.10 0.20
Dissolved iron (Fe) 0.04 0.05
Total manganese {Mn) ND 0.03
Dissolved manganese (Mn) ND 0.003
Boron (B} ND 0.02
Dissolved silica (Si} 1.6 1.6
Calcium {Ca) © 9.0 28.0
Magnesium {Mg) 1.2 4.3
Sodium (Na) 4.3 12.0
Potassium (K) 21 1.1

'U.S. Army Corps of Engineers, 1987.

2All parameters are in milligrams per liter (mg/L) and below
State and Federal MCL's.

°ND values were less than detection limits.
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TABLE 3-7
Existing Water Quality Data for Kaweah Reservoir
1987°
Location
Parameter®
Loke Neor Dom | (o o0 Ber | River Noar Mouth

Total alkalinity 38.0 20.0 22.0
Specific conductivity 87.9 41.6 50.7
{umho/cm}

Tota!l hardness 30.0 14.0 16.0
pH 7.6 7.5 7.3
Phosphate {Ortho} <0.01 <0.01 <0.01
Total dissolved solids (TDS) 53.0 25.0 30.0
Nitrate (NO,) <0.05 <0.05 <0.05
Hardness {CaCO,) 38 20.0 22.0
Boron (B) 0.07 0.07 0.05
Calcium {Ca) 10.0 5.0 5.7
Carbonate (CO,) ND? ND ND
Chloride (C1) 5.8 4.4 5.6
Iron {Fe) 0.03 0.02 0.04
Magnesium {Mg) 1.3 0.3 0.5
Nitrate (NO,) <1.0 <1.0 <1.0
Potassium (K) 1.7 1.4 1.2
Silica (Si) 5.5 3.6 4.1
Sodium {Na) 5.7 3.2 4.5
Sulfate (SO,) 24 1.7 3.1

U.S. Army Corps of Engineers, 1987.
2All parameters in mg/L unless otherwise indicated and below State and Federal

standards.

3D = less than detection levels.
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TABLE 3-8
Existing Water Quality Data for Trace Elements
Kaweah Reservoir

1987 and 1990
Location
Parameter’
Lake Near Dam® Kav:-::; ;i‘var’ sl:i’:/‘: :l:ra': :Il::tts::‘
Antimony (Sb) <1 <0.05 <1
Arsenic (As) <1 <0.005 <1
Barium (Ba) 254 84 84
Beryllium (Be) <1 <0.002 <1
Cadmium (Cd) <1 <0.005 <1
Chromium (Cr) <1 <0.005 <1
Cobalt (Co} <1 <1 <1
Copper (Cu} 1 <0.005 1
Lead (Pb) <1 <0.02 <1
Mercury (Hg! <1 <0.0005 <1
Molybdenum (Mo) 1 <1 <1
Nickle {Ni) <1 <0.02 <i
Selenium {Se) <1 <0.002 <1
Silver (Ag) <1 <0.01 <1
Thaltium {TH <1 <0.05 <1
Vanadium (V) 1 1 <1
Zinc {Zn) 8* 0.02 3

All parameters in micrograms per [iter (ug/L).
2U.8. Army Corps of Engineers, 1987.
*California Regional Water Control Board, Central Valley Region, 1990.
*Value exceeds the State primary or secondary MCL.
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maximum contaminant levels (MCL's) (Tables 3-8 through 3-8). Several years of
phytoplankton sampling have found no excessive blooms; however, there are
sufficient phytoplankton to support higher trophic states. Favorable Diatom and
Green species appear to frequently dominate the summer crop. Kaweah Reservoir
showed a slight depression in pH in August, combined with a dissolved oxygen
deficit below 13 feet, most likely resuiting from normal bacterial activity and
decomposition of organic debris. Light clarity of the surface waters is satisfactory,
ranging from 6.5 to 9 feet. No reportable concentrations of pesticides, herbicides,
or polychlorinated biphenyls (PCB’s) have been found in the lake waters (U.S.
Army Corps of Engineers, 1987; USCE, 1989; USCE, 1993).

Potential water quality contamination sources for the lake include septic
facilities in the lakeside campground and adjacent rural community, and a site
where a leaky underground Tulare County gasoline storage tank was removed.
Surface water total and fecal coliform monitoring, conducted by the Three Rivers
Community Services District in 1994 and 1995, showed counts ranging from 2.2
to greater than 16 most probable number (MPN}, which are within the acceptable
State drinking water standard of 200 MPN or less {Melon pers comm, 1995).

Contamination from Tulare County’s gasoline tank resulted in ground water
exceedance of State levels for benzene, toluene, and zylene, the major
constituents of gasofine. The KDWCD in conjunction with Tulare County has
monitored the site for six years and is currently considering a remediation plan
inctuding flushing and vapor recovery (Deffenbaugh pers comm, 1995; The
Resources Agency, 1995).

Downstream Area

The downstream area is characterized by urbanization, natural vegetation
and agriculture. Downstream ground water sampling showed high electrical
conductivity, very high hardness, high boron in soms wells, and slightly elevated
levels of nitrates and the organic compound dibromochlcrobenzene {DBCP).
Samples from 1988 for nitrates were 27 milligrams per liter (mg/L}), which are
elevated but do not exceed the MCL for drinking water of 45 mg/L. The DBCP
detection at 0.62 micrograms per liter (ug/L) exceeded the MCL for drinking water
of 0.2 ug/L. All other inorganic compounds were below the MCL's and no other
inorganic compounds were detected {The Resources Agency, 1995).

Ground water quality is generally good for this area; however, agricultural
pesticides and fertilizers are affecting the wells as evidenced by the occasional
elevated levels of nitrate and the detactable levels of DBCP. Ground water flow in
this area is generzlly away from the Kaweah River into the surrounding areas,
which minimizes the effects of these ground water contaminants in this area.
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Surface water quality in the downstream area meets State and Federal safe
drinking water quality standards as well as the secondary standards for industrial
and agricultural water (California Code of Regulations, Title 22).

Tulare Lakebed

Ground water monitoring in the Tulare lakebed showed that water quality is
generally good and all toxics are below the MCL for drinking water standards. All
agricultural standards for pesticides, herbicides, and other organic compounds were
below or within acceptable limits (California Code of Regulations, Title 22; U.S.
Army Corp of Engineers, 1993; The Resources Agency, 1993).

3.3.9 Vegetation and Wildlife

The information in this section is taken from the Preliminary Draft Fish and
Wildlife Coordination Act Report (CAR) for the Kaweah River Basin Investigation
prepared in March 1994, from the Draft Environmental Assessment for the Lake
Kaweah Water Control Manual Update prepared by Entrix, inc., February 1993,
and from the Kaweah River Corridor Enhancement Study, Part Two, Environmental
Habitat, prepared by KAS Consultants (KASCO), July 1993. The draft CAR is
included in Appendix A, and the final report will be appended to the final EIS/EIR.
The draft environmental assessment was never finalized. The corridor study was a
public document prepared for the City of Visalia, KDWCD, and Tulare County.

Kaweah Reservoir

Plant communities in the Lake Kaweah area are typical of the lower western
slopes of the Sierra Nevada range. Grasslands, live and blue oak woodlands,
riparian forest, and riparian scrub are the dominant plant communities.

Oak woodlands exist on all sides of the reservoir above the gross pool
elevation of 694 feet m.s.l. Denser forests occur on north-facing slopes and along
the drainages of south-facing slopes. The most extensive woodland is the blue oak
woodland. Other species associated with this woodland include interior live oak,
valley oak, and California buckeye. Digger Pine is usually a common associate to
the blue oak woodlands in the foothills surrounding the Central Valley, but for
unknown reasons this species is absent from much of Tulare County. On the drier
south-facing slopes, the woodland consists of scattered trees in a savannah-type
grassland. Both oak woodland and oak savannah vegetation are shown in
Figure 3-5.

Most riparian vegetation around Lake Kaweah exists below the current
inundation zone. Within this zone, the riparian vegetation largely consists of
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riparian scrub-shrub habitat (Figure 3-6). This habitat is almost exclusively
composed of willows and scattered buttonbush. Some of the willows were
planted from 1988 to 1990 by the California Conservation Corps crews and
various other volunteers. Along the Kaweah River and the tributaries feeding the
reservoir, well-developed stands of riparian forest exist. These areas are
dominated by black willow, black cottonwood, Fremont Cottonwood, and
California sycamore. Cattails occur in some pools along the channels and along
the streambanks. There are no jursdictional wetlands around the reservoir.

Besides the willow stands mentioned above, the repeated annual cycle of
inundation and exposure of the reservoir precludes the formation of significant
perennial plant cover below the gross pool elevation. Some introduced species
associated with wetlands, such as cocklebur, are adapted to highly disturbed
habitats and have become common to dominant on the exposed margins of Lake
Kaweah.

Annual grassland, dominated by non-native grass and broad-leaved species,
occurs on the open hillsides surrounding the reservoir and in the understory of the
oak woodland communities. Species include wild oats, pine bluegrass, California
needlegrass, foxtail brome, and red-stem filarea.

Some plant communities surrounding Lake Kaweah, particularly on the
northeast side of the lake, are frequently in a disturbed or degraded condition due
to cattle grazing and movement.

The vegetation of the project area is an important component of wildlife
habitat. The diversity of habitat types in the project area supports a variety of
wildlife species, especially birds. The oak woodlands and accompanying
grasslands around the reservoir provide habitat for a number of mammais including
mule deer, raccoon, badger, opossum, desert cottontail, black-tailed hare, spotted
skunk, striped skunk, California ground squirrel, and numerous small mammals
such as the California vole, deer mouse, and house mouse.
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Figure 3-6 Riparian Scrub-Shrub Vegetation in Lake Kaweah
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Habitat surrounding the reservoir also provides foraging and roosting habitat
for several raptor species. Permanent residents at Lake Kaweah and surrounding
area include the black-shouldered kite, red-tailed hawk, northern harrier, Cooper’s
hawk, red-shouldered hawk, American kestrel, and turkey vulture. Golden eagles
can be seen year-round, but they are uncommon. A number of species winter in
the area including ferruginous hawks and rough-legged hawks. Wintering bald
eagles and ospreys have been observed foraging for fish within the reservoir area.
Upland game birds include the band-tailed pigeon, mourning dove, and ring-necked
pheasant.

The open water of the reservoir provides habitat for waterbirds, particularly
during the winter. Wintering species of waterfowl include green-winged teal,
mallard, Canada goose, northern pintail, American widgeon; diving ducks include
the common merganser and ruddy duck. Shorebirds such as the killdeer and least
sandpiper feed along the shallow edges of the reservoir and river. Herons and
egrets such as the great blue heron, green-backed heron, and great egret are found
in Lake Kaweah year-round.

The project area also provides habitat for a variety of reptiles and
amphibians. Common reptiles include the western fence lizard, western skink,
gopher snake, common king snake, and the western rattlesnake. Representative
amphibians in the area are the western toad, bullfrog, Pacific tree frog, and the
California slender salamander.

Downstream Area

Three major categories of natural habitat are found in the downstream area:
riparian forest, oak woodland, and grassland.

Typical riparian plant species, dominated by willow, cottonwood, and
sycamore, are found downstream of Terminus Dam. Riparian vegetation is
especially dense around the old gravel excavation pits just below the dam. Cattails
and other emergent vegetation also occur sporadically along channel banks.
Riparian vegetation communities dominated by valley oaks are also found
downstream of Terminus Dam. The valley oak riparian community is found only in
California’s Central Valley and is in serious decline. Remnants of Great Valley
willow scrub habitat are also found along the river and stream channels. This
community consists of a variety of willow species, as well as Fremont
cottonwood, California rose, and California wild grape.

Land use downstream of Terminus Dam is closely tied to agriculture. Much
of the agricultural land between Lake Kaweah and Visalia is planted in citrus and
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deciduous fruit orchards interspersed with mixed vegetable crops. Generally, the
land has been cultivated up to the edge of the floodways of the Kaweah River’'s
natural distributaries and tributaries, leaving little or no margin between the
cultivated land and the instream riparian vegetation.

As the Kaweah River branches onto the San Joaquin Valley floor, urban land
uses combine with agriculture to further reduce riparian vegetation. Vegetation
becomes sparse or absent as the river divides into various distributaries
approaching the Tulare lakebed.

Away from the streamside environment, conditions become drier, and the
riparian forest and valley oak riparian forest changes to valley oak woodland.
Valley oak woodiands are characterized by having a relatively open canopy cover.
Understory vegetation typically consists of annual grasses such as ripgrut brome,
wild oats, and foxtail barley. Native creeping wild rye is also commonly found in
this community. Small areas of native grassland communities are scattered among
the non-native grassland which dominates most of the grassiand habitat in the
downstream area.

Wildlife in the downstream area relies on these habitat types. Mammals
using the riparian corridor include beaver, river otter, mule deer, coyote, gray fox,
desert cottontail, jackrabbits, striped skunks, ringtail, mink, broad-footed mole,
western harvest mouse, California vole,and long-tailed weasel.

Many birds, such as the western bluebird, American robin, northern
mockingbird, phainopepla, and house finch use the native fruit-bearing shrubs and
vines within the riparian areas. California towhee and rufous-sided towhee are
present all year within the downstream area, but are found locally only where there
is extensive, dense brushy understory. Black-headed grosbeak, blue grosbeak, and
lazuli bunting are summer visitors, and are all presumed to be nesting within the
downstream area.

Riparian habitats, as well as all wetland habitats are prolific insect producers.
Northern oriole, common yellowthroat, yellow warbler, black phoebe, ash-throated
flycatcher, and western wood pewee are a few of the birds found within the
downstream area that feed almost exclusively on insects. Northern oriole, yellow
warbler, ash-throated flycatcher, and western wood pewee are summer visitors,
while common yellowthroat and black phoebe are year round residents. All thess
insect-eating bird specias are known to nest within the study area.

Borrow pits near the confluence of Dry Creek and the Kaweah River support
important areas or riparian vegetation. Birds of particular interest at this site
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include willow flycatcher, yellow warbler, yellow-breasted chat, red-shouldered
hawk, and Cooper’s hawk.

Some common amphibians and reptiles found within the downstream area
include western toad, Pacific treefrog, bullfrog, western pond turtle, western fence
lizard, western whiptail, gopher snake, common garter snake, western black-
headed snake, western rattlesnake, California legless lizard, Gilbert's skink, and
southern alligator lizard.

Tulare Lakebed

The historic year round and seasonal wetlands of the Tulare Lake Basin have
been replaced with irrigated agricultural fields, floodwater detention basins,
evaporation ponds, private duck-hunting clubs, and State and Federal wildlife
refuges. Currently, intermittently flooded habitat in the Tulare lakebed exists in the
Hacienda and Wilbur floodwater storage areas totalling about 20,000 acres.
Farming practices have eliminated most native vegetation (Figure 3-7). Small
portions of the South Wilbur and Hacienda flood areas are partially vegetated.

During the winter and spring months, the Tulare lakebed is intermittently
flooded by rains and snowmelt flooding from the Kings, Tule, Kern, and Kaweah
Rivers. Generally, these flows into the lakebed are directed to the south flood
detention areas first and then to specific areas in the lakebed. The wildlife that
depends on habitats at the Tulare lakebed include migratory waterfowl, shorebirds,
and other waterbirds of the Pacific Flyway. Flooded areas in the lakebed provide
important breeding, feeding, brood-rearing and loafing habitat during the spring and
summer, and resting and feeding habitat during the winter.

Species include mallard, pintail, cinnamon teal, shoveler, ruddy duck, western
grebes, white-faced ibis, snowy plover, long-billed curlew, killdeer, least sandpiper,
long-billed dowitcher, Caspian, black and Forester’s terns, great, snowy and cattle
egrets, black-crowned night-heron, and red-winged blackbirds. Large colonies of
black-necked stilts and American avocets are among the most abundant species,
representing about 50 to 70 percent of all breeding birds in the area (FWS, 1994).

3.3.10 Fisheries

Kaweah Reservoir

Fish resources in Lake Kaweah include both warm water and cold water
species. A complete list of fish species in Lake Kaweah is included in

Appendix A. The California Department of Fish and Game (DFG) annually stocks
Lake 'Kaweah with rainbow trout in the winter and spring when tne water
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temperatures are low enough to support the fish. Trout probably do not survive the
high water temperatures and low dissolved oxygen levels prevalent in the summer
when the reservoir is drawn down due to irrigation releases. Some fish may move
into the cooler waters of the Kaweah River as summer reservoir conditions occur,
allowing survival of some cold water fish species for more than 1 year. The
majority of fish taken by anglers are bluegill, rainbow trout, and largemouth bass.

Lake Kaweah supports a warm water fishery year-round. Species include
large and smallmouth bass, spotted bass, white catfish, black and white crappie,
carp, western roach, green sunfish, and threadfin shad.

In the fall of 1987, Kaweah Reservoir and the lower reaches of the Kaweah
River were treated with Rotenone, a chemical that is toxic to all species of fish.
The treatment was performed to eradicate white bass from the Kaweah River
system and to complete its removal from lakes and streams in the Central Valley of
California. White bass are considered, by some, to be a threat to striped bass,
salmon, and other fisheries in the Sacramento-San Joaquin Delta. Restocking of
the reservoir took place after the Rotenone treatment.

Along with the white bass, nearly 100 tons of carp were eradicated from the
reservoir. Loss of the carp was considered a secondary benefit since carp are
known to destroy spawning nests and consume the eggs of game species. Carp
also increase reservoir turbidity by stirring up bottom sediments.

Currently, several factors limit the warm water game fishery in the reservoir:
poor water quality, limited cover, competition from nongame fish, and water level
fluctuations. As the lake drops to critical levels during the summer, dissolved
oxygen tends to decrease, and the water temperature rises, making conditions less
than ideal for the fishery. Water level! fluctuations in the spring can change the
lake level drastically due to snowmelt runoff. These spring fluctuations disrupt the
fish spawning cycle. Irrigation releases normally begin around June 1, when most
nest-building fish species have just completed spawning and young fish are hiding
in flooded vegetation at the lake edge. As the lake level begins to drop, young fish
are forced out of the shoreline cover and are exposed to increased predation.

Another problem facing the fishery at Lake Kaweah is the lack of a
permanent dedicated minimum pool. Terminus Dam does not include a permanent
minimum pool in the project authorization. In the past, the sediment pool has
served. as the inactive pool, providing fish and wildlife habitat. The authorized
sediment storage space (8,000 acre-feet) is almost full with about 1,000 acre-feet
remaining. Storage of additional water in the conditional space above the
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Figure 3-7 Tuiare Lakebed
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sadimentation space is aliowed during the winter months when rainfall conditions
permit. Storage in the conditional space has aliowed the fishery to be sustained,
but storage in this space is not guaranteed. As sadiment continuas 1o accumulale
in the resesvoir, the conditional sterage space will diminish over an estimatad 50-
vear pariod. The reservoir currently can ba drawn down to 1,000 acre-feet during
the winter if fiood contro! conditions warrant it.

Numaercus fish snhancemant measures have been impiemented at the
reservoir by DFG in coordination with the Corps.

. Anchoring spawning containers for channsd catfish to the reservoir's bottom,
just below the water level.

» Manting approximately 100 acres of whest and barley on land within the
reservoir's drawdown zone. When the reservoir's water leval rises, the grain
provides food and shelter for juvenile fish,

. Anchoring dead fruit trees, reclaimed Christmas treas, and brush piles to the
bottom of the reservoir as brush cover for young fish,

] Constructing nearly 7 miles of fencing hear the reservoir's edge to prevent
grazing cattle from disturbing the shallow walter zone.

L Ceonstructing and maintaining a smalt spawning pool on the Greasy Creek arm
of the reservolr to offset the adverse effects of the water favel fluctuation in
the reservoir.

L Planting willows in the drawdown 2one of the reservoir and providing them
with drip irrigation during the dry season. These willows provide cover for
fish when the reservoir is full,

Downstream Area

The historic intermittent nature of in-stream fiows in the Kawseah River have
had a profound effect on the fishery. 1t is unfikely that a stable, permanont fishery
ever axisted on tha river since flows were based on seasonal runoff from the Siarra
Navada and were interrupted for 4 to 8 months avery year.

As a result of construction of varipus water manageament structures, thare
arg several areas along the 5t. Johns River with standing watar even during periads
when water is not being releasad from Kaweah Resarvoir. Fish species present in
the Lower Kawsesh and St Johns Rivars are introduced by releases from the
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reservoir and the Friant-Kern Canal. Releases from Terminus Dam are introduced
into the lower reaches of the Kaweah River at the Terminus Forebay. Water is
diverted from the Friant Kern Canal into the St. Johns River and Kaweah River near
Woodlake.

The species composition of the fishery below Terminus Dam is typical of
most warm water fisheries in California. Water temperatures are too high and in-
stream flows too intermittent to support a cold water fishery, which is
characterized by the presence of salmonid fishes. Most of the species present are
introduced game fish (bass or sunfish), escaped bait fish (threadfin shad and golden
shiner), or fish used for pest control {mosquitofish).

In the fall of 1987, the white bass eradication treatment also killed all other
fish in the river (at the time of application). This status of the fishery was
evaluated at this time.

Fish samples from the Lower Kaweah River in 1987 revealed a total of 16
species. Most of the sample included of the following species: common carp,
Sacramento sucker, white catfish, redear sunfish, and spotted bass. The Kern
brook lamprey was also collected at this time. The Kern brook lamprey is a native
fish which is a Category 2 candidate for Federal listing as threatened or
endangered. Little is known about its distribution or status. Other native fish that
have been collected on the Kaweah River are Sacramento squawfish and
Sacramento sucker. Also, that two other native species, California roach and
hardhead, likely occur below Terminus Dam.

in 1992, the DFG also sampled the Kaweah River at three locations between
McKays Point and the Terminus Forebay. This sample produced seven species:
bluegill, green sunfish, brown bullhead, black crappie, largemouth bass, spotted
bass, and mosquitofish. Kern brook lamprey was not found during the DFG
sampiing.

Tulare Lakebed

In the late 19th century, commercial fisheries existed in the Tulare lakebed,
as well as commercial markets for frog legs, waterfowl, and turties. Because of the
changes in the lakebed and the current agricultural practices, fish presently inhabit
only the canals and altered rivers in the area. However, fish still inhabit the lakebed
when it is flooded. Species remaining in the aquatic areas of the lakebed include
some native species such as tule perch, Sacramento sucker, riffle scuipin and
endemic minnows (FWS, 1994). Nonnative fish species include striped bass,
channe! and white catfish, largemouth bass, Mississippi silversides, golden shiner,
and mosquitofish.
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When the lakebed was flooded in the record rainfall year of 1982-83, fish
productivity of the flooded areas was exceptionally high. The DFG assumed that
this productivity was due to fertilizer used in farming activities, plus the nitrogenous
by-products of crops inundated by floodwaters. The fishery was extremely popular
with anglers at the time because of the high numbers of fish and resulting high
catch rates.

3.3.11 Endangered Species

The Federal Endangered Species Act of 1973 (FESA) (60 CFR 17) provides
legal protection and requires definition of critical habitat and development of
recovery plans for plant and animal species in danger of extinction. In addition, the
FESA requires Federal agencies to make a finding on all Federal actions that
potentially might jeopardize the continued existence of any listed species or any
species officially proposed to be listed under the FESA. The State has a parallet
mandate embodied in the California Endangered Species Act of 1977 (CESA). The
plant and animal species protected under FESA and CESA are listed as endangered
(E), threatened (T), or in the case of plants, rare.

In addition to formal lists of endangered and threatened species, the Federal
and State governments also maintain lists of species of special concern based on
factors such as limited distribution, declining population size, diminishing habitat
acreage or value, or unusual scientific, recreational or educational value. Species
of special concern are not afforded the same legal protection as listed species but
may be added to official lists in the future. The two general categories of special
interest species include species that are candidates for listing as threatened or
endangered and species that are not candidates for listing but have been unofficially
identified as species of special interest by private conservation organizations or
local government agencies.

Candidate species for Federal listing are assigned to one of two categories
depending on the existing base of information and the biological appropriateness of
listing. Federal Category 1 {FC1) includes species for which the U.S. Fish and
Wildlife Service (FWS) has compiled substantial information on biological
vulnerability and magnitude of threat to support listing the species as endangered or
threatened. Federal Category 2 (FC2) includes species for which the existing base
of information is incomplete but which appear, based on the information that is
available, to warrant continued consideration for listed status. The State aiso
maintains lists of Candidate-Endangered Species and Candidate-Threatened Species
which are afforded legal protection similar to officially listed endangered and
threatened species.

. 3efore any Federal agency can undertake an action involving modification of
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the environment, FESA requires that a finding be reached by the FWS concerning
the potential of that action to jeopardize the continued existence of any listed
species. Unless they are also listed under FESA, species listed by the State are not
protected under the Federal endangered species act. Under the CESA, however,
the DFG is empowered 10 review projects for potential impacts to State-listed
species and their habitats.

The Corps has prepared a comprehensive Biological Data Report (BDR} that
presents ecological and geographical information on Federal (F} and State (S) listed,
proposed (P), and candidate (C) species (see Appendix C). The BDR aiso presents
information on potential project effects and general threats to a species’ survival.
The species described and analyzed in the BDR were identified in two letters from
the Endangered Species Office of the Sacramento FWS dated January 30 and
September 27, 1995, and a search of California’s Natura! Diversity Database
(NDDB) performed on June 23, 1995. The original species listed in the January
letter from FWS were used as the basis for the endangered species analysis and
were considered in the selection of surveyed species. However, discussions of the
additional listed and proposed species identified in the updated September letter are
included in the BDR, but no additional surveys have been done. If analysis of
potential effects on these additional species indicates that surveys are necessary,
they would be done before project construction begins.,

Following review of the Biological Assessment, BDR, and information in other
sources, the FWS will issue a formal Biological Opinion including a determination of
jeopardy or non-jeopardy for each species potentially affected by the project. !f the
Biological Opinion includes one or more findings of jeopardy to the continued
existence of species, the FWS will identify reasonable and prudent measures to
avoid jeopardy. Based on this information, appropriate mitigation measures would
then be developed and implemented by the Corps and non-Federal sponsor.

Potentially Affected Species

This section briefly describes the physical characteristics, distribution, and
possible presence of the listed and proposed species and species of special concern
that may be affected by the proposed Kaweah Basin project. Selection of these
species was made by consulting the Endangered Species Office of the FWS, using
the NDDB, and reviewing the available literature. Potential effects to these species
are presented in Section 4.12. Further information related to these and other
species that may occur in and around the study area can be found in Appendix C.

Blunt-nosed Leopard Lizard (Gambelia silus). FE, CE. The blunt-nosed
leopard lizard derives its name from its relatively short snout and dark blotches
which occur on its back and tail (DFG, 1991). This large lizara measures from 3 to
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5 inches from snout to base of tail and typically has gray or green dorsal coloration.
The blunt-nosed leopard lizard has whitish crossbars along its back and tail, and
breeding females have orange or reddish spots along their sides.

The blunt-nosed leopard lizard inhabits sparsely vegetated plains, alkali flats,
low foothilis, grasslands, canyon floors, large washes, and arroyos throughout the
San Joaquin Valley and adjacent foothills from San Joaquin County south into San
Luis Obispo County (DFG, 1991).

Potential habitat for this species may exist in the Tulare lakebed, and due to
the listed status of this species, surveys were undertaken to determine the current
status of this species in the study area.

Bald Eagle (Haliaeetus leucocephalus). FT, CE. Adult bald eagles are large
raptors with brownish-black bodies and white heads, necks, and tails. Immature
birds, which reach adulthood in 4 or § years, are mostly brown but may be
irregularly blotched with white or light yellow colors. The wingspan of the bald
eagle ranges from 6.5 to 8 feet, and the birds weigh from 8 to 14 pounds (DFG,
1985).

The bald eagle inhabits a variety of habitats, including coastal and montane
cliffs, caves, riparian zones, and deciduous and evergreen forests. Bald eagles
typically nest in multi-storied forests with old-growth characteristics located near
permanent bodies of water (FWS, 1986). The bald eagle historically was
widespread throughout the North American continent. Although bald eagles still
winter throughout much of their historic range, breeding areas now are restricted to
Alaska, Canada, the Pacific Northwest, the Great Lakes, Chesapeake Bay, and
Florida.

Although a search of the NDDB revealed no recorded sightings of the bald
eagle in the study area, a previous study documented occasionai sightings of both
adult and immature bald eagles at Lake Kaweah (ECOS, 1990). In addition, several
eagles were sighted near Terminus Dam during the winters of 1994 and 1995
(Parker pers comm, 1995}.

Swainson’s Hawk (Buteo swainsoni). No Federal status, ST. The
Swainson’s hawk is a medium-sized hawk with a dark chest band, light wing
linings, and dark flight feathers (Peterson, 1990). The Swainson’s hawk may also
appear in a dark phase, at which time the both the wing linings and flight feathers
are dark and the tail is narrowly banded. The tail is often gray above and becomes
light at the base.

The Swainson’s hawk inhabits plains, rangelands, open hills, and landscapes
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supporting sparse trees throughout much of western North America and northern
Mexico (Peterson, 1990). In California, migratory Swainson’s hawks breed in the -
Central Valley, where typical nesting habitat often includes riparian areas (ECOS,
1990). Swainson’s hawks also occur in California on the eastern flank of the Sierra
Nevada Range.

A search of the NDDB revealed no recorded sightings of the Swainson’s
hawk within the study area. The project area lies at the southern end of the
Central Valley breeding range, where Swainson’s hawk nests are few and
scattered. There are noted nest sightings outside the immediate project area.

San Joaquin Kit Fox (Vulpes macrotis mutica). FE, ST. The San Joaquin kit
fox is the largest of several subspecies of kit foxes in North America. This fox has
tan to gray dorsal coloration in the summer, which turns silvery gray during the
winter. Ventral coloration is white throughout the year, and the long bushy tail is
black-tipped. The slender San Joaquin kit fox is characterized by relatively long
legs and large conspicuous ears. Adults have an average body length of 20 inches,
an average tail length of 12 inches, and typically stand from 9 to 12 inches tall at
the shoulder. The average adult weight is approximately $ pounds.

The San Joaquin kit fox typically inhabits grasslands or open shrub/scrub
habitats in arid regions of southern California (DFG, 1990). The historic range of
this fox included most of the San Joaquin Valley, but its distribution is now limited
to relatively undisturbed patches scattered among agricuitural fields from Merced to
Kern County (DFG, 1991). Other populations may inhabit the Interior Coast Range
as far north as Contra Costa County and portions of Monterey, Santa Clara, San
Benito, and Santa Barbara Counties.

Potential habitat for the kit fox may occur in the Tulare lakebed portion of the
study area. Due to the listed status of this species and the potential habitat in the
study area, surveys were done to determine the current status of this species in the
study area.

Tipton Kangaroo Rat (Dipodomys nitratoides nitratoides). FE, CE. The Tipton
kangaroo rat is one of three subspecies of the San Joaquin kangaroo rat and
typically is about 8 to 9 inches long including the tail (William, 1979). This rat is
compact with a flattened head, small ears, and a short neck. The hind legs are
elongated, and a long tufted tail may equal the body length from nose to base of
tail. The Tipton kangaroo rat has brownish dorsal coloration and white ventral
coloration.

The Tipton kangaroo rat typically inhabits shrubby alkaline sink communities
and saltbush (Atrip/ex spp.) shrublands (Williams, 1979). The historic distribution
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of this rodent covered the Tulare Basin region of the San Joaquin Valley, but most
of this land has been developed in recent decades (Williams, 1985). Remaining
habitat typically comprises small scattered parcels distributed among agricultural
fields.

Potential habitat for the Tipton kangaroo rat may occur in the Tulare lakebed
portion of the study area. Due to the listed status of this species and potential
habitat in the study area, surveys were done to determine the current status of this
species in the study area.

Valley Elderberry Longhorn Beetle (Desmocerus californicus dimorphus). FE,
no State status. The valley elderberry longhorn beetle is a stout-bodied insect with
antennae that may be as long as its body. The typical body length of this beetle
ranges from about 0.5 to 0.8 inch. The hard outer wings are dotted with four
oblong metallic green spots, which are bordered by bright red-orange coloration.
Females are slightly larger than males, ranging from about 0.7 to 1.0 inch in body
tength (USACE, 1990).

The valley elderberry longhorn beetle is host specific and, as its name
implies, spends the majority of its time on elderberry plants (Sambucus spp.). This
beetle completes its entire life cycle in association with elderberry, feeding on the
plant in both juvenile and adult forms, and prefers larger trees with a minimum
circumference of about 6 inches (USACE, 1990). The valley elderberry longhorn
beetle once was distributed throughout the lower Sacramento and upper San
Joaquin Valleys of California in riparian and moist valley oak habitats. This
distribution has since been restricted to fragmented areas following the extensive
destruction of riparian habitat in California.

Although a search of the NDDB revealed no recorded sightings of the valley
elderberry longhorn beetle within the study area, its habitat requirements and
historic distribution suggest that it may be present. Therefore, surveys were done
to determine the current status of this species in the study area.

California Jewelflower (Caulanthus californicus). FE, CE. The California
jewelflower is an annual herb of the mustard family (Brassicaceae) and grows to a
height of about 1 foot. This plant is erect and has wavy-margined leaves, which
typically are clustered in a circular pattern at the base of the plant. The flowers,
which occur on branches, are translucent white and tipped with purple to green
coloration (FWS, 1995).

The California jewelflower typically inhabits sandy soils in grasslands or
mixed grassland-shrub habitats. All known populations of this plant have been
observed in association with native and non-native plant species.” The California
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jewelflower historically occurred throughout the Tulare Basin and southern San
Joaguin Valley from Fresno to Kern County and was described by an early collector
as being "abundant on the plains of the San Joaquin from Tulare southward" {FWS,
1995). The flower was also recorded as present in the Cuyama Valley of Santa
Barbara County. In 1990, California jewelflower populations were known to occur
primarily in only three areas, including an introduced population in the Nature
Conservancy’s Paul Paine Preserve in Kern County, as well as at sites in Santa
Barbara and San Luis Obispo Counties (FWS, 1995).

A search of the NDDB indicated no recent sitings of the jewslflower in the
study area. Due to its status as a listed species and its historical range, however,
surveys were dong to determine the current status of this species in the study area.

San Joaquin Adobe Sunburst (Pseudobahia peirsonii). PE, CE. The San
Joaquin adobe sunburst is an erect annual herb of the sunflower family
(Asteraceae) and grows to a height of about 18 inches (Stebbins, 1991). This
plant is ioosely covered with white wooly hair, and alternating leaves exhibit a
bipinnate structure triangular in outline. The flower heads, which occur individually
at the end of branches, are bordered by bright yellow ray flowers.

The San Joaquin adobe sunburst typically inhabits heavy adobe clay soils
where water retention properties are high, such as those found in and near the
foothills of the southeastern San Joaquin Valley (Stebbins, 1991). This plant
occurs in the socuthern Sacramento Vailey and throughout the San Joaquin Valley in
grasslands and grassland-blue oak woodland habitats (Brown, 1982).

A search of the NDDB revealed the last recorded sighting in the vicinity was
in 1936. However, due to the proposed status of the sunburst and its historical
range, surveys were done to determine the current status of this species in the
study area.

Foothill Yellow-legged Frog (Rana boyli}. FC2. The foothill yellow-legged
frog has gray, brown, reddish, or olive dorsal coloration which is usually flacked or
mottled {Stebbins, 1972). In addition, there is a light-colored triangular patch on its
snout. Ventral coloration, including the undersides of the legs, generally is yellow.

The foothill yellow-legged frog typically inhabits rocky stream areas in valley-
foothili hardwood, valley-foothill hardwood-coniferous, valley-foothill riparian and
mixed coniferous forests, as well as wet meadows, coastal scrub, and chaparral
habitats. The foothill yellow-legged frog has been found in the Coast Ranges from
the California-Oregon border south to the Transverse Mountains in Los Angeles
County. This species also occurs in most of northern California west of the
Casdade crest and along the western side of the Sierra Nevada Range south to Kern
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County. Livezey reported an isolated population in San Joaguin County on the floor
of the Central Valley. lIsolated populations are also known from the mountains of
Los Angeles County.

A search of the NDDB revealed no known occurrences in the study area
However, there are several recorded sightings of the foothill yellow-legged frog near
the study area along the North and South Forks of the Kaweah River upstream of
Lake Kaweah. Therefore, surveys were done to determine the current status of this
species in the study area.

Tricolored Blackbird (Agelaius tricolor). FC2, State species of special
concern. The tricolored blackbird is a perching bird ranging in length from about 7
to 9.5 inches (Terres, 1980). The male is black with a dark red shoulder patch
bordered by a conspicuous white margin. The female is dark brownish in color with
light streaks on forehead and throat (Peterson, 1990}.

The tricolored blackbird typically inhabits stands of cattail and bulrush in
marshes or along streams and reservoirs in valleys and foothills. The bird also
occurs in streamside forests, wet meadows, rangelands, and alfalfa and rice fields
(Terres, 1980). This species is sparsely distributed from southern Oregon east of
the Cascade Mountain Range to northwest Baja California.

A search of the NDDB revealed no recorded sightings of the blackbirds
around Lake Kaweah, but there may be suitable foraging habitat in the Tulare
lakebed. Therefore, surveys were done to determine the current status of this
species in the study area.

White-faced Ibis (Plegadis chihil. FC2. The white-faced ibis is a dark,
chestnut colored bird with long legs and a long down-curved bill {Peterson, 1990).
This species stands about 22 to 25 inches tall and derives its name from the white
border that lines the base of the bill on breeding individuals.

The white-faced ibis is a wading bird which typically inhabits freshwater
marshes and irrigated farmiands and rice fields and is often associated with
bulrushes and reeds (Terres, 1980). This species primarily occurs in central North
America, east of the Sierra Nevada, and west of the Mississippi River. Small
populations are known to breed in the Central Valley of California, while other
populations have been observed wintering in central southern California (Terres,
1980).

Although a search of the NDDB revealed no recorded sightings of the white-
faced ibis in the study area, its habitat requirements and known distribution suggest
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that it may be present in the Tulare lakebed area. Therefore, surveys were done to
determine the current status of this species in the study area.

Mountain Plover (Charadrius montanus). FC2. Mountain plovers, in breeding
plumage, have a white forehead and line over the eye, contrasting with a dark
crown (Peterson, 1990). This species ranges in size from about 8'to 9.5 inches
and can be distinguished from other plovers by the absence of banding across its
breast and the presence of a dark band on its tail. Non-breeding plumage is
characterized by brownish dorsal coloration and a buffy tinged breast. Otherwise,
ventral coloration is typically white.

The mountain plover typically inhabits semiarid grasslands, plains, and
plateaus. The common breeding range of this species extends from northern
Montana and North Dakota to New Mexico and western Texas. Winter range
generally includes southern Texas and Mexico, as well as the Central Valley of
California, where birds are found in short grasslands or barren fields (Cogswell,
1977).

Alithough a search of the NDDB revealed no recorded sightings of the
mountain plover in the study area, its habitat requirements and known distribution
suggest that it may be present. Therefore, surveys were done to determine the
current status of this species in the study area.

Wastern Snowy Plover, interior population (Charadrius alexandrinus nivosus).
FC2, State species of special concern. The western snowy plover is one of two
subspecias of snowy plover which occur in the United States. The western snowy
plover consists of two distinct subpopulations--the coastal and the interior
populations--as determined through extensive banding studies (Buford pers comm,
1898). The western snowy plover is a pale bird typically about 6.5 inches in size
{Peterson, 1990). It has a thin dark bill, dark or grayish legs, a partial band across
its breast, and a dark ear patch. Females and juveniies may lack biack plumage.

While the coastal population of the western snowy plover typically inhabits
coastal areas such as beachses, sandy flats, estuaries, and sait ponds (Zeiner et al.,
1990) as a year-round resident, the interior population migrates inland to breed in
areas including agricultural waste water evaporation ponds and the perimeters of
alkaline lakes {Buford pers comm, 1895). In general, western snowy plovers are
distributed throughout the western United States from southern Washington
through Baja California. Some populations winter in Baja California and Mexico,
and the interior population breeds inland in the western United States from Oregon
and Nevada to California. In California, breeding birds of the interior population
occur in the Central Valley and along the eastern edge of the Sierra Nevada.
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Since this species is known to use the evaporation ponds near the Tulare
lakebed, surveys were done to determine the current status of this species in the
study area.

Heartscale (Atriplex cordulata). FC2. The heartscale is an annual plant and
commonly reaches a height of 6 to 14 inches (Munz and Keck, 1973). Branches of
the heartscale are stout, straw-colored, scaly, and either spreading or upright.
Leaves are numerous, less than half an inch long, sessile, and roughly egg to
heartshaped. Flowers are unisexual and found in clusters at the base of leaves.

Heartscale typically inhabits alkaline or saline soils that are often hard and/or
trampled (Munz and Keck, 1973). The plant is distributed below about 600 feet in
the Sacramento and San Joaquin Valleys from Glenn to Tulare County.

Although there are no NDDB records for the heartscale in the study area,
habitat may occur in the Tulare lakebed area. Therefore, surveys were done to
determine the current status of this species in the study area.

Brittlescale (Atriplex depressa). FC2. The brittlescale is an annual plant and
typically grows to a height of less than 10 inches (Hickman, 1993). The stems of
this species, which are whitish and smooth to scaly, typically grow flat along the
ground although the tips may curve upward. Leaves are egg to heartshaped,
generally white and scaly, and typically less than a quarter inch long.

Brittlescale usually inhabits alkaline or clay soils below 600 feet (Hickman,
1993). The plant is distributed from the southern end of the Sacramento Valley
through the San Joaquin Valley.

Although there are no NDDB records for the brittlescale in the study area,
habitat may occur in the Tulare lakebed area. Therefore, surveys were done to
determine the current status of this species in the study area.

Lesser Saltscale (Atriplex minuscula). FC2. The lesser saltscale is an annual
plant and typically grows to a height of less than 20 inches (Hickman, 1993).
Individuals of this species have many stems, which are generally erect, and
spreading brittle branches that are often reddish and peeling. Leaves are tiny, egg
to heartshaped, and generally white-scaly below and green above.

The lesser saltscale typically inhabits sandy, alkaline soils below 600 feet
(Hickman, 1993). The plant is distributed in the southern San Joaquin Valley from
Fresno to Kern County.
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Although a search of the NDDB revealed no recorded sightings of the lesser
saltscale in the project area, its habitat requirements and known distribution
suggest that it may be present. Therefore, surveys were done to determine the
current status of this species in the study area.

Lost Hilis Saltbush (Atriplex vallicola). FC2. The lost hills saltbush is an
annual plant and typically grows to a height of less than 10 inches (Hickman,
1993). Individuals of this species have few stems, which are generally erect and
gray-scaly to smooth. Leaves are elliptical to eggshaped, green to gray in
coloration, scaly, and typically less than half an inch long.

The lost hills saltbush typically inhabits dried ponds and alkaline soils below
600 feet {Hickman, 1993). The plant is distributed in the San Joaquin Valley with
specimens having been collected in Fresno, Kings, Kern, and San Luis Obispo
Counties (CNPS, 1988).

Although a search of the NDDB revealed no recorded sightings of the lost
hills saltbush in the project area, its habitat requirements and known distribution
suggest that it may be present. Therefore, surveys were done to determine the
current status of this species in the study area.

Kaweah Brodiaea (Brodiaea insignis). FC2, CE. The Kaweah brodiaea is a
perennial herb and typically grows from 4 to 12 inches tall. Leaves are long and
narrow and grow from the base of the flower stem which is leafless. Flowers are
cylindrical in shape with widely spreading lobes, pink to rose-purple in coloration,

.and grow at the end of thin stalks which may be up to 1.5 inches long (Hickman,
1993).

The Kaweah brodiaea typically inhabits heavy clay soils in foothill woodlands,
savannahs, and grasslands at elevations from 720 to 1,380 feet. This species is
limited in distribution to the Kaweah and Tule River watersheds of Tulare County in
the Sierra Nevada foothills east of the San Joaquin Valley (Hickman, 1993).

A search of the NDDB revealed seve