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SUPPLEMENTAL WATERSHED WORK PLAN NoO. 3
AND ENVIRONMENTAL ASSESSMENT
FOR
EAST FORK CLARKS RIVER WATERSHED
FLOODWATER RETARDING STRUCTURE NO. 32
(MARSHALL COUNTY , KENTUCKY )

PREPARED BY PROJECT.OCATION
United State Department of Agriculture, Marshall County, Kentucky
Natural Resources Conservation Service
INCOOPERATIOWITH FORMOREINFORMATION
Marshall County Conservation District Karen Woodrich
State Conservationist
ADDITIONASPONSORS OPROJECT USDA - Natural Resources Conservation Service
771 Corporate Drive
Calloway County Conservation District Suite 300
Graves County Conservation District Lexington, KY 40503
McCracken County Conservation District
Henry County Conservation District Telephone 859-224-7350

E-mail: karen.woodrich@ky.usda.gov

ABSTRACT

Supplemental Watershed Work Plan No. 3 and Environmental Assessment describes a plan to meet all applicable USDA-Natural Resources Conservation Service (NRCS)
and State of Kentucky dam safety and performance standards, and to extend the useful life of Floodwater Retarding Structure No. 32 beyond their original evaluated life
expectancies. Floodwater Retarding Structure No. 32 was originally constructed in 1962 with a 50-year service life. Floodwater Retarding Structure No. 32 was designed
and constructed as a Low Hazard Class dam. NRCS and the Kentucky Department for Environmental Protection, Division of Water, Water Infrastructure Branch i Dam
Safety and Floodplain Compliance Section recently classified Floodwater Retarding Structure No. 32 as a High Hazard Class dam. Floodwater Retarding Structure No. 32
is located in Marshall County, Kentucky on Chestnut Creek, a tributary to East Fork Clarks River. The new Project service life is 50 years plus 3 years for implementation.
The dam is operated and maintained by the Marshall County Conservation District.

The Project Purpose is to 1) continue to provide 33-year, 24-hour level of flood damage reduction downstream from the existing dam, and 2) to comply with current design,

performance and safety criteria. The Project Need is to continue providing flood damage reduction downstream from the dam and address applicable NRCS and State of

Kentucky standards and design criteria for public health and safety. The Sponsords primary obj ec tceedstate arfdtederatdam safetfPr oj ec t
criteria and continue to provide the current level of flood damage reduction.

The no action, rehabilitation of the existing dam, and decommissioning with nonstructural measures alternatives were evaluated in detail. The Nonstructural Measures
(Acquisition or Relocation of At-Risk Structures and Floodproofing) alternative was not evaluated in detail. The preferred alternative is to rehabilitate the existing dam. This
is also the National Economic Development (NED) alternative, which is the alternative that maximizes net national economic development benefits consistent with
protecting the nation's environment.

The Floodwater Retarding Structure No. 32 rehabilitation alternative will include: 1) replace primary spillway with 48-inch diameter RCP conduit and D x 3D concrete riser
with weir crest at Elevation 401.7; 2) construct a roller compacted concrete (RCC) overtopping section with a width of 700 feet at a crest elevation of 409.3; 3) raise
remaining portions of existing earthfill dam to a top of dam crest elevation of 412.3; 4) maintain the crest of the auxiliary spillway at Elevation 406.4 feet; 5) armor the
auxiliary spillway surface with articulated concrete block; 6) fill the existing auxiliary spillway with a portion of material excavated from embankment; 7) construct an orifice
sl ot in1hé Rriddppl Spillway Riser to lower the normal pool elevation to 393.7 and provide attenuation of more frequent storm events; and 8) raise upstream
Purchase Parkway 0.3 feet.

Economic benefits will not exceed costs for the dam rehabilitation. The Sponsor will incur at least 35% of the total Project cost. The planned actions will bring Floodwater
Retarding Structure No. 32 into compliance with current, applicable NRCS and State of Kentucky dam safety and performance standards.

This plan is intended to document the requirements of the National Historic Preservation Act of 1966, the Endangered Species Act of 1973, and other applicable
environmental laws and Executive Orders for this federal action. The plan documents the impacts on the relevant resource concerns for purposes of the National
Environmental Policy Act of 1969.

COMMENTS AND  INQUIRIES

Comments and inquires must be received by . Submit comments and inquiries to: Karen Woodrich, State Conservationist, USDA - Natural Resources
Conservation Service, 771 Corporate Drive, Suite 300, Lexington, KY 40503, Telephone 859-224-7350, E-mail: karen.woodrich@ky.usda.gov.
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NON DISCRIMINATIGBTATEMENT

In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil
rights regulations and policies, the USDA, its Agencies, offices, and employees, and institutions
participating in or administering USDA programs are prohibited from discriminating based on
race, color, national origin, religion, sex, gender identity (including gender expression), sexual
orientation, disability, age, marital status, family/parental status, income derived from a public
assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any
program or activity conducted or funded by USDA (not all bases apply to all programs).
Remedies and complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program

information (e.g., Braille, large print, audiotape, American Sign Language, etc.) should contact

the responsi ble Agency or USD2600s(voiceaRIGEYJorCent er at
contact USDA through the Federal Relay Service at (800) 877-8339. Additionally, program

information may be made available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination
Complaint Form, AD-3027, found online at How to File a Program Discrimination Complaint and
at any USDA office or write a letter addressed to USDA and provide in the letter all of the
information requested in the form. To request a copy of the complaint form, call

(866) 632-9992. Submit your completed form or letter to USDA by:

(1) mail: U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax: (202) 690-7442; or
(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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SUPPLEMENTAL WATERSHED AGREEMENT No. 3
Between the
Marshall County Conservation District
Local Organization
State of Kentucky
(Hereinafter referred to as the Sponsors)
and the
Natural Resources Conservation Service
United States Department of Agriculture
(Hereinafter referred to as the NRCS)

Whereas, the Watershed Work Plan Agreement for the East Fork Clarks River Watershed, State
of Kentucky, authorized under the Watershed Protection and Flood Prevention Act (Public Law
83 566, 16 U.S.C. 1001 et seq.) and executed by the Sponsoring Local Organization (Sponsors)
named therein and the Soil Conservation Service (which is now NRCS, pursuant to section 246
of the Department of Agriculture Reorganization Act of 1994, 7 U.S.Q)68@came effective

the 8" day of August 199; and

Whereas according to an Operation and Maintenance Agreement For Structural Measures
effective April 26, 1962 th&arshallCounty Conservation District became the Sponsors for the
operation and maintenea of structural measures in the East Fork Clarks River Watershed
Project, State of Kentucky, specifigameasures identified as Floodwater Retarding Structure
No. 32located on Chestnut Creek in the East Fork Clarks River Watershed; and

Whereas, appli¢eon has heretofore been made to the Secretary of Agriculture by the Sponsors
for assistance in preparing a plan for rehabilitatibthe works of improvemeriior the East

Fork Clark RiverFloodwater Retrding Structure (FRS) No. 3@cated in Marshall County,

State of Kentucky, under the authoritiithe Watershed Protection and Flood Prevention Act, as
amended (16 U.S.C. Sections 1001 to 1008, 1010, and 1012); and

Whereas, the respadbsity for administration of the Watershed Protection and Flood Prevention
Act has been assigned by the Secretary of Agriculture to NRCS; and

Whereas, through the cooperative efforts of the Sponsors and NRCS, a Supplemental Watershed
Plan and Environmeat Assessment has been developed to rehabilitateasteork Clark

River Floodwater Retarding Structure (FRS) No, State of Kentucky, hereinafter referred to as
theWatershed Project Plan or Plan, which Plan is annexed to and made a part oédnseagr

and

Whereas, in order to provide for rehabilitatminEast Fork ClarkRiver Floodwater Retarding
Structure (FRS) No. 3 order to bring it up to current performance and safety standards, and to
extend he service lifeof the dam for an additional 50 years, it has become necessary to modify
the Watershed Work Plan Agreement;

Now, therefore, in view of the foregoing considerations, the Secretary of Agriculture, through
NRCS and the Smsors hereby agree on this Supplemental Watershed Plan and that the works
of improvementor this project will be installed, operated, and maintained in accordance with
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the terms, conditions, and stipulations provided fohis Supplemental Watershed Agreement
and including the following:

1. Term. The term of this agreemeistfor the installatiomperiod and evaluated life of the project
(53 years) and does not commit the NRCS to assistof any kind beyond the end of the
evaluated life.

2. Costs.The costshown in this plan are preliminary estimates. Final costs to be borne by the
parties hereto will be the actual costs incurred in the installatiaorks of improvement

3. Real property. The Sponsors will acquire such real property as will be needed in connection
with the works of improvemenThe amounts and percentages of the real propequisition

coststo be borne by the Sponsors and NRCS are as shown in th8I@osttable in Section 5
hereof. All landrights must be identified by metes and bounds surveys conducted by a
professional land surveyorhe Sponsors acknowledge the potential ais& liabilitythat may

be incurred by only obtaining flowage easements, and not purchasing fee simple title for all
properties below the top of dam elevation.

4. Uniform Relocation Assistance and Real Property AcquisitiorPolicies Act.The Sponsors
hereby agrees to comply with all of the policies and procedures of the Uniform Relocation
Assistance and Real Property AcquisitPolicies Act (42 U.S.C. 4601 et. seq. as further
implemented through regulations in 49 C.F.R. Part 24 and 7 C.F.R. Part 21) when acquiring real
property interests for this federally assisted project. If the Sponsors are legally unable to comply
with thereal property acquisitiorequirements, they agree that, before any Federal financial
assistance is furnished; they will provide a statement to that effect, supported by an opinion of
the chief legal officer of the state containinguli dliscussion of the facts and law involved. This
statement may be accepted as constituting compliance

5. Costshare for Rehabilitation Project. The following table will be used to show ceattare
percentages and amounts for Watershed Project Plan implementation.
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Works of Improvement NRCS Sponsors Total

Cost-Sharable Items 1
Rehabilitation of dam

(Construction Costs) $ 1,695300 (| $ 862,800 $ 2,558,100
Relocation 2 $ - $ - $ -
Sponsors 6 Pl anning ( NA $ - $ -
Sponsorsdé Enginel| NA $ - $ -
Sponsorsdé Projec| NA $ - $ -
Land Rights Acquisition Cost 3 NA $ 50,000 | $ 50,000

Subtotal: Cost -Share Costs $ 1,695300 ( $ 912,800 | $ 2,608,100

Cost-Share Percentages 65.0% 35.0% 100.0%

Non Cost -Sharable Items

Adm'i\r']ifritgﬂg'”ee””g & Project $ 1,047,300 NA $ 1,047,300
Natural Resource Rights NA $ - $ -
Federal, State and Local Permits NA $ 10,000 | $ 10,000

Subtotal: Non Cost -Share Costs $ 1,047,300 | $ 10,000 | $ 1,057,300

Total Costs $ 2,742,600 | $ 922,800 $ 3,665,300

August 2017

1 Total eligible rehabilitation project costs for the purpose of cost sharing includes
construction; land rights, easements, or rights-of-way; and all non- NRCS technical and
engineering assistance for planning, design and project administration. The Sponsors
share shall be paid with non-federal funds. In-kind contributions may be counted as
specified in a separate Memorandum of Understanding between the Sponsors and
NRCS.

2 Investigation of the watershed project area indicates that no displacements will be
involved under present conditions. However, in the event that displacement becomes
necessary at a later date, the cost of relocation assistance and payments will be cost-
shared in accordance with the percentages shown.

3 Land rights acquisition will be needed under present conditions. The sponsors will
acquire with other than Watershed Protection and Flood Prevention Act funds, such real
property as will be needed in connection with the works of improvement. The value of
real property is eligible as in-kind contributionst owar d t he sponsor s¢
improvement costs. In no case will the amount of an in-kind contribution exceed the
s p o0 n ssharetof the cost for the works of improvement. The maximum cost eligible for
in-kind credit is the same as that for cost sharing.

6. Land treatment agreementsLand Treatment Agreements. The sponsors will obtain
agreementfrom owners of not less than 50 percent of the land above each mplinpleseand
floodwaterretarding structure. These agreements must provide that the owners will carry out

farm or ranch conservation plans on themdaThe sponsors will ensure that 50 percent of the

land upstream of any retention reservoir site is adequately protected before construction of the
dam. The sponsors will provide assistance to landowners and operators to ensure the installation
of the land treatment measures shown in the watershed project plan. The sponsors will encourage
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landowners and operators to continue to operate and maintain the land treatment measures after
the longterm contracts expire, for the protection amgrovement of the watershed

7. Floodplain ManagementBefore construction of any project for flood prevention, the
Sponsors must agree to participate@nd comply with applicable Federal floodplain
management and flood insurance programs.

8. Water and mineral rights. The Sponsors will acquire or provide assurance that landowners
or resource users have acquired such watereral, or other natural resources rights pursuant to
State law as may be needed in the installaimh operation of the works of improvemefihy
costsincurred must be borne by the Spors and these costs are not eligible as part of the
Sponso+tshm@ cost

9. Permits. The Sponsors will obtain and bear the cost for all necessary Federal, State, and local
permitsrequired by law, ordinance, or regudet for installationof the works of improvement
Thesecostar e not eligible ashaipart of the Sponsor s

10. NRCS assistancél his agreemernis not a fundobligating document. Financial and other
assistance to be furnished by NRCS in carrying out the rehabilifiianis contingent upon the
fulfillment of applicable laws and regulations and the availability of appropnisfior this
purpose

11. Additional agreementsA separate agreememntll be entered into between NRCS and the
Sponsors before either party initiates work involving funds of the other party. Such agreements
will set forth in detail the financial and working arrangements and other conditions that are
applicable to the specific works of improvement

12. Amendments.This plan may be amended or revised only by mutual agreaira parties
hereto, except that NRCS may-aethorize or terminate funding at any time it determines that
the Sponsors have failed to comply with the conditions of this agreement or when the program
funding or authorityexpires. In thicase, NRCS must promptly notify the Sponsors in writing of
the determination and the reasons foladéhorization of project funding, together with the
effective date. Payments made to the Sponsors or recoveries by NRCS must be in accordance
with the legarights and liabilities of the parties when project funding has beewti®rized.

An amendment to incorporate changes affecting a specific measure may be made by mutual
agreemenbetween NRCS and the Sponsors having specific resplitirestiior the measure
involved.

13. Prohibitions.No member of or delegate to Congress, or resident commissioagbe
admitted to any share or part of this plan, or to any benefit that may arise therefrom; but this
provisionmaynot be constied to extend to this agreeménnade with a orporation for its
general benefit.

14. Operation and Maintenance (O&M). The Sponsors will be responsible for the operation,
maintenance, and any needed replacement of thiesved improvemenby actually performing

the work or arranging for such work, in accordance with an O&M agreede@&M

agreement will be entered into before Federal funds are obligated and continugfojettie

life (50 years). Although the Sponsorsé respo
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when the O&M agreement expires upon completion of the evaluated life of measures covered by
the agreement, the Sponsors acknowledge that continuediéalahd responsibilities
associated with works of improvement may exist beyond the evaluated life.

15. Emergency Action PlanPrior to construction, the Sponsors must prepare an Emergency
Action Plan (EAPR for each dam or similar structure where failunay cause loss of lifer as

required by state and local regulations. The EAP must meet the minimum content specified in
NRCS Title 180, National Operation and Maintenance Ma(NOMM), Part 500, Subpart F,

Section 500.52, and meet applicable State agency dam safatsements. The NRCS will

determine that an EAB prepared prior to the execution of fund obligating documents for
rehabilitationof the structure. The EAP must be reviewed and updated by the Sponsors annually.

16. Nondiscrimination provisions. In accordance with Federal civil rights law and U.S.
Department of Agriculture (USDA) civil rights regulations aradigies, the USDA, its Agencies,
offices, and employees, and institutions participating in or administering USDA programs are
prohibited from discriminating based on race, color, national origin, religion, sex, gender identity
(including gender expressigrgexual orientation, disability, age, marital status, family/parental
status, income derived from a public assistance program, political beliefs, or reprisal or
retaliation for prior civil rights activity, in any program or activity conducted or funded by

USDA (not all bases apply to all programs). Remedies and complaint filing deadlines vary by
program or incident.

Persons with disabilities who require alternative means of communication for program

information (e.qg., Braille, large print, audiotape, @&mcan Sign Language, etc.) should contact

the responsi ble Agency or UZMAWIcaldARBET Cent e
contact USDA through the Federal Relay Service at (800)833%. Additionally, program

information may be made available indarmages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination
Complaint Form, AB3027, found online at How to File a Program Discrimination Complaint
and at any USDA office or write a letter addressed tDA&nd provide in the letter all of the
information requested in the form. To request a copy of the complaint form, call

(866) 6329992. Submit your completed form or letter to USDA by:

(1) mail: U.S. Department of Agriculture
Office of theAssistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250410;

(2) fax: (202) 69r442; or
(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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By signing this agreemerthe recipient assures the U.S. Department of Agriculture that the
program or activities providefdr under this agreement will be conducted in compliavite all
applicable Federal civil rights laws, rules, regulations, and policies.

17. Certification Regarding Drug-Free Workplace Requirements(7 CFR Part 3021). By
signing this vatershed agreemenhe Sponsors are providing the certification set out below. If it
is later determined that the Sponsors knowingly rendered a false certification, or otherwise
violated the requirements of the Drug Free Workplace AetNRCS, in addition to any other
remedies available to the Federal Government, may take action authorized under theeBrug
Workplace Act.

Controlled Substancmeans a controlled substance in Schedules | through V of the Controlled
Substances Act (21.8.C. 812) and as further defined by regulation (21 CFR 1308.11 through
1308.15);

Convictionmeans a finding of guilt (including a plearadlo contendereor imposition of

sentence, or both, by any judicial body charged with the responsibility to deterioiations of

the Federal or State criminal drug statutes;

Criminal drug statutaneans a Federal or ndiederal criminal statute involving the

manufacturing, distribution, dispensing, use, or possession of any controlled substance;
Employeaneans the enipyee of a grantee directly engaged in the performance of work under a
grant, including: (i) all direct charge employees; (ii) all indirect charge employees unless their
impact or involvement is insignificant to the performance of the grant; and, (ipotemy

personnel and consultants who are directly engaged in the performance of work under the grant
and who are on the grantee's payroll. This definition does not include workers not on the payroll
of the grantee (e.g., volunteers, even if used to mewitehing requirement; consultants or
independent contractors not on the grantees' payroll; or employeesretcgibnts or

subcontractors in covered workplaces).

Certification:

A. The Sponsors certify that they will or will continue to provide a drag workplace
by:
(1) Publishing a statement notifying employees that the unlawful manufacture,
distribution, dispensing, possession, or use of a controlled substance is prohibited in the
grantee's workplace and specifying the actions that will be taje@nst employees for
violation of such prohibition.
(2) Establishing an ongoing drdigee awareness program to inform employees @bout
(a) The danger of drug abuse in the workplace.
(b) The grantee's policy of maintaining a difoge workplace.
(c) Any avalable drug counseling, rehabilitatipand employee assistance
programs; and
(d) The penalties that may be imposed upon employees for drug abuse violation
occurring in the workplace.
(3) Making it a requirement that each employebd@ngaged in the performance of the
grant be given a copy of the statement required by paragraph (1).
(4) Notifying the employee in the statement required by paragraph (1) that, as a condition
of employmenunder the grant, the emplamust-
(a) Abide by the terms of the statement; and
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(b) Notify the employer in writing of his or her conviction for a violation of a
criminal drug statute occurring in the workplace no later than five calendar days
after such conviction.
(5) Notifying the NRCS in writing, within ten calendar days after receiving notice under
paragraph (4)(b) from an employee or otherwise receiving actual notice of such
conviction. Employers of convicted employees must provide notice, including position
title, to everygrant officer or other designee on whose grant activity the convicted
employee was working, unless the Federal agency has designated a central point for the
receipt of such notices. Noticeustinclude the identification number(s) of each affected
grant.
(6) Taking one of the following actions, within 30 calendar days of receiving notice
under paragraph (4) (b), with respect to any employees who is so convicted
(a) Taking appropriate personnel action against such an employee, up to and
including temination, consistent with the requirements of the Rehabilit#an
of 1973, as amended; or
(b) Requiring such employee to participate satisfactorily in drug abuse assistance
or rehabilitatiornprogram approwefor such purposes by a Federal, State, or local
health, law enforcement, or other appropriate agency.
(7) Making a good faith effort to continue to maintain a efineg workplace through
implementation of paragraphs (1),(2),(3),(4),(5),and (6).

B. The $onsors may provide a list of the site(s) for the performance of work done in
connection with a specific project or other agreement

C. Agencieswill keep the original of all disclosure reports in the official files of the
agency.

18. Certification Regarding Lobbying (7 CFR Part 3018)

A. The Sponsors certify to the best of their knowledge and belief, that:
(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of the
Sponsors, to any person for influérg or attempting to influence an officer or employee
of an agency, Member of Congress, an officer or employee of Congress, or an employee
of a Member of Congress in connection with the awarding of any Federal cottteact
making of any Ederal grant, the making of any Federal loan, the entering into of any
cooperative agreemergnd the extension, continuation, renewal, amendment, or
modification of any Federal contract, grant, loan, or cooperative agreement.
(2) If anyfunds other than Federal appropriated funds have been paid or will be paid to
any person for influencing or attempting to influence an officer or employee of any
agency, a Member of Congress, an officer or employee of Congress, or an employee of a
Member & Congress in connection with this Federal confrgnt, loan, or cooperative
agreementthe undersignethustcomplete and submit Standard FdrrLL,
"DisclosureForm to Report Lobbying," in accordance withirtstructions.
(3) The Sponsors must require that the language of this certification be included in the
award documents for all stawards at all tiers (including subcontracts,-guénts, and
contracts under grants, loans, and cooperative agreementipaatl subrecipients
mustcertify and disclose accordingly.

B. This certification is a material representation of fact upon which reliance was placed when

this transaction was made or entered into. Submission of this certification is a preréguis

making or entering into this transaction imposed by Section 1352, Title 31, of the U.S. Code.
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Any person who fails to file the required certification shall be subject to a civil penalty of not
less than $10,000 and not more than $100,000 for eathfailure

19. Certification Regarding Debarment, Suspension, and Other Responsibility Matters
Primary Covered Transactions (7 CFR Part 3017).
A. The Sponsors certify to the best of their knowledge and belief, that they and thaératsinc

(1) Are not presently debarred, suspended, proposed for debarment, declared ineligible,
or voluntarily excluded from covered transactions by any Federal department or agency.
(2) Have not within a thregear period preceding this proposal been odedi of or had

a civil judgment rendered against them for commission of fraud or a criminal offense in
connection with obtaining, attempting to obtain, or performing a public (Federal, State, or
local) transaction or contraahder a pubé transaction; violation of Federal or State
antitrust statutes or commission of embezzlement, theft, forgery, bribery, falsification or
destruction of records, making false statements, or receiving stolen property;

(3) Are not presently indicted for ortarwise criminally or civilly charged by a
governmental entity (Federal, State, or local) with commission of any of the offenses
enumerated in paragraph (A)(2) of this certification; and

(4) Have not within a thregear period preceding this applicatiomposal had one or

more public transactions (Federal, State, or local) terminated for cause or default.

B. Where the primary Sponsor is unable to certify to any of the statements in this certification,
such prospective participant shall attach an explam#&biohis agreement

20. Clean Air and Water Certification
A. The project Sponsors signatory to this agreervertify as follows:

(1) Any facility to be utilized in the performance of this proposed agreemsént), is

not (X) listed on the Environmental Protection Agency List of Violating Facilities.

(2) To promptly notify the NRCState Administrative Officer prior to the signing of this
agreemenby NRCS, of the receipt ohg communication from the Director, Office of
Federal Activities, U.S. Environmental Protection Agency, indicating that any facility
which is proposed for use under this agreengeunhder consideration to be listed on the
Environmental BPotection Agency List of Violating Facilities.

(3) To include substantially this certification, including this subparagraph, in every
nonexempt suagreement

B. The project Sponsoring organization(s) signatory to this agreexgezds as follows:

(1) To comply with all the requirements of section 114 of the Clean Air Act as amended
(42 U.S.C. Section 7414) and section 308 of the Federal Water Pollution Control Act (33
U.S.C. Section 1318), respectively, relating to ilc§pe, monitoring, entry, reports, and
information, as well as other requirements specified in section 114 and section 308 of the
Air Act and the Water Act, issued there under before the signing of this agrdgment
NRCS.

(2) That no porbn of the work required by this agreemeuill be performed in facilities

listed on the EPA List of Violating Facilities on the date when this agreement was signed
by NRCS unless and until the EPA eliminates the name of such facifagibties from

such listing.

(3) To use their best efforts to comply with clean air standards and clearstaatdards

at the facilities in which the agreemesbeing performed.

(4) To insert the substance of the prowmns of this clause in any nonexempt
subagreement.
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C. The terms used in this clause have the following meanings:
(1) The term AAir Acto means the Clean Air
seq.).
(2) The term AWat er AciondConinad Ach) as arreadbed(B3al Wa't
U.S.C. Section 1251 et seq.).
(3) The term Aclean air standardso means a
standards, limitations, orders, controls, prohibitions, or other requirements which are
contained in, iased under, or otherwise adopted pursuant to the Air Act or Executive
Order 11738, an applicable implementation plan as described in section 110 of the Air
Act (42 U.S.C. Section 7414) or an approved implementation procedure under section
112 of the Air Act(42 U.S.C. Section 7412).
(4) The 't ersnt aincd aeradns owameeaans any enf orceabl e
condition, prohibition, standards, or other requirement which is promulgated pursuant to
the Water Act or contained in a permit isste@ discharger by the Environmental
Protection Agency or by a State under an approved program, as authorized by section 402
of the Water Act (33 U.S.C. Section 1342), or by a local government to assure
compliancewith pretreatment regations as required by section 307 of the Water Act (33
U.S.C. Section 1317).
(5) The term Afaci |l i,tnstalationstactuse, naine,wesseliar | di ng
other floating craft, locatioor site of operations, owned, leased, or supervised by a
Sponsor, to be utilized in the performance of an agreeonexutbagreement. Where a
locationor site of operations contains or includes more than one building, plant
installation or structure, the entire locatianill be deemed to be a facility except where
the Director, Office of Federal Activities, Environmental Protection Agency, determines
that independent facilities acellocated in one geographical area.

21. Assurances and Compliance.

As a condition of the grant or cooperative agreefbstSponsors assure and certify that they

are in compliancevith and will comply in the coursaf the agreement with all applicable laws,
regulations, Executive orders and other generally applicable requirements, including those set
out below which are hereby incorporated in this agreement by reference, and such other statutory
provisions as specdally set forth herein.

State, Local, and Indian Tribal Governments: OMB Circular Ne87AA-102, A129, and A

133); 7 CFR Parts 3015, 3016, 3017, 3018, 3021, and 3052.

Nonprofit Organizations, Hospitals, Institutions of Higher Learning: OMB Circula: Rd 10,

A-122, A129, and A133; and 7 CFR Parts 3015, 3017, 3018, 3019, 3021, and 3052.

22. Examination of Records.

The Sponsors must give the NRCS or the Comptroller General, through any authorized
representative, access to and the right to examiimecalrds, books, papers, or documents related

to this agreemenand retain all records related to this agreement for a period of three years after
completion of the terms of this agreement in accordance with the applicable OMB Circular.

The Sponsors and the NRCS further agree to all other terms, conditions, and stipulations of said
watershed agreemenbdt modified herein.
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Local Organization:

By
Chairperson Sigature Print Name

Title

Date

The signing of this agreements authorized by a resolution of the governing body of the
MarshallCounty Conservation District adopted at a nmgeheld on

[Secretary or Other Title, Local Organization]

Address Zip Code

Natural Resources Conservation Service
United States Depament of Agriculture:

Approved By

Karen Woodrich, NRCS State Conservationist

Date
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SUMMARY OF SUPPLEMENTAL WATERSHED
WORK PLAN NO. 3

AND ENVIRONMENTAL ASSESSMENT
FOR
EAST FORK CLARKS RIVER WATERSHED

FLOODWATER RETARDING STRUCTURE NO. 32
(MARSHALL COUNTY , KENTUCKY )

Congressional District s OKY: 1sT

(OFFICEOF MANAGEMENT AND BUDGET FACT SHEET)

SPONSOR OPROJEC
Marshall County Conservation District

ADDITIONABPONSORS APROJECT

Calloway County Conservation District
Graves County Conservation District
McCracken County Conservation District
Henry County Conservation District

AUTHORITIES

The East Fork Clarks River Watershed Work Plan was completed and approved August 31, 1959,
executed by the Sponsors and the USDA Soil Conservation Service (now USDA Natural Resources
Conservation Service [NRCS]) under the authority of Public Law 83-566, Watershed Protection and Flood
Prevention Act (16 U.S.C.1001-1008).

Rehabilitation of Public Law 83-566-assisted dams has been authorized under the authority of Section 14
of Public Law 83-566, the Watershed Protection and Flood Prevention Act, as amended (16 U.S.C. Parts
1001-1008, 1010, and 1012). The responsibility for administration of the Watershed Protection and Flood
Prevention Act, as amended, has been assigned by the Secretary of Agriculture to NRCS.

PROPOSEBACTION

The proposed action is the rehabilitation of Floodwater Retarding Structure No. 32 to current design,
performance, and safety criteria with a service life of 50 years plus 3 years for implementation.

PROJECPURPOSE ANREED

Hydrologic and hydraulic modeling have shown that the existing dam currently provides flood damage
reduction for the 33-year, 24-hour storm event. This is the return period for activation of the auxiliary
spillway for the existing dam. Additionally, it was observed that flood damage reduction benefits are no
longer significantly improved for events exceeding the 33-year, 24-hour storm. Consequently, the
purpose of the project (Project Purpose) includes the following:
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1 Continue to provide 33-year, 24-hour level of flood damage reduction downstream from the
existing dam.
1 Comply with applicable NRCS and State of Kentucky design, performance and safety criteria.

The need for this Supplemental Watershed Plan (Project Need) arises from the fact that East Fork Clarks
River Watershed Floodwater Retarding Dam 32, designed and constructed as a Low Hazard, Class A
dam, does not meet current dam design and safety criteria. The dam was originally constructed in 1962
with a 50-year service life. Both NRCS, and the Kentucky Department of Natural Resources, Division of
Water, Dam Safety and Floodplain Compliance, have recently classified East Fork Clarks River
Watershed Floodwater Retarding Dam 32, as a High Hazard dam. The current hazard classification is
based on the potential for loss of life due to the prevalence of bridges, roads, homes and buildings
existing in the downstream dam breach inundation zone.

Since there is now a potential for loss of life, the existing dam does not comply with NRCS and State of
Kentucky standards commensurate with the risk of failure. Because of the increased risk, the dam must
now be capable of passing a higher magnitude design flood without overtopping or breaching. Hydrologic
and hydraulic modeling have shown that the existing dam would overtop and the auxiliary spillway would
breach during the required design flood.

The Project Need includes the following:

1 Upgrade or decommission a dam that no longer meets NRCS and State of Kentucky spillway-
capacity criteria because 9 mobile homes were installed within the breach inundation area of the
dam.

1 Attenuate the frequency and magnitude of flooding on agricultural land, crops, fences, and other
agricultural features up to and including a 33-year, 24-hour flood event.

1 To attenuate the magnitude of flooding on a public road and bridge for a 33-year, 24-hour flood
event.

1 To prevent flooding of a sole-access driveway for a residence downstream of the dam.

1 The rehabilitation must not cause a four-lane divided parkway upstream of the dam from flooding
during any flood event up to and including a flood resulting from the probable maximum
precipitation event.

PREFERREBLTERNATIVE

The Preferred Alternative is the National Economic Development (NED) Alternative, which is to
rehabilitate Floodwater Retarding Structure No 32. This will:

1 Rehabilitate the dam to current NRCS High Hazard Class dam design criteria.

1 Extend the service life for 50 years plus 3-year implementation time.

1 Comply with Kentucky Department for Environmental Protection, Division of Water, Water
Infrastructure Branch i Dam Safety and Floodplain Compliance, dam safety regulations.

The Preferred Alternative includes the following actions:

1 Replace primary spillway with 48-inch diameter RCP conduit and D x 3D concrete riser with weir
crest at Elevation 401.7 feet NAVD88.

1 Construct a roller compacted concrete (RCC) overtopping section with a width of 700 feet at a
crest elevation of 409.3 feet NAVDS88.

1 Raise remaining portions of existing earthfill dam to a top of dam crest elevation of 412.3 feet

NAVDSS.

Maintain the crest of the auxiliary spillway at Elevation 406.4 feet NAVD88.

Armor the auxiliary spillway surface with articulated concrete block.

Fill the existing auxiliary spillway with a portion of material excavated from embankment.

Construct an o inihé priccipal spillvway riser tb bwedtide)normal pool elevation to

393.7 feet NAVD88 and provide attenuation for the more frequent storm events.

1 Raise upstream Purchase Parkway by 0.3 feet.

=A =8 =8 -4
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PROJECBENEFITS
The Preferred Alternative includes these benefits:
A Flood damage reduction A Sediment storage
A Minimized risk of loss of human life A Improved downstream water quality

A Minimized risk of extensive damages A Maintained land values

RESOURCIENFORMATION

Floodwater Retarding Structure No. 32 is located in Marshall County, which is in the southwestern part of
Kentucky. Floodwater Retarding Structure No. 32 is approximately 4 miles north of the city of Benton and
approximately 7 miles south Calvert City. The structure is located on Chestnut Creek, a tributary to East

Fork Clarks River (Clarks River), which flows to the Tennessee River, and ultimately the Ohio River. The
dam is approximately 0.3 mile downstream of Julian M Carroll Purchase Parkway and approximately 0.2
mile upstream of Foust Sledd Road.

The dam was built in 1962 to provide flood damage reduction. The dam is maintained by Marshall
County Conservation District. Figure S-1 shows the location of Floodwater Retarding Structure No. 32.

Floodwater Retarding Structure No. 32 is a zoned earth embankment floodwater retarding structure. The
dam was designed and constructed as a Low Hazard Class dam. The dam is currently classified by NRCS
and Kentucky Department for Environmental Protection, Division of Water as a High Hazard Class dam.

The following resource information was obtained from the NRCS Field Office Technical Guide, Section II,
Climate Data for the period of record from January 1, 2005 through December 31, 2016, The East Fork Clarks
River Watershed Work Plan, and the published Soil Survey for Calloway and Marshall Counties, Kentucky.

Climate

A Temperature
The average annual temperature is 58.5 Fahrenheit (F) and the average daily minimum temperature
is 48.4 F. The lowest temperature on record, which occurred on February 20, 2015, was 0 F. The
average daily maximum temperature is 68.4  F. The highest recorded temperature, which occurred
on June 30, 2012, was 106" F.

A Precipitation
The total annual precipitation is approximately 52.99 inches. The heaviest one-day rainfall during the
period of record was 6.9 inches on July 7, 2016.

A Snowfall
The average seasonal snowfall is 7.1 inches. The greatest snow depth at any one time during the
period of record was 6.5 inches on March 3, 2014.

A Humidity
The annual average relative humidity is 86 percent in the morning and 58 percent in the afternoon.

A Sunshine
The sun shines approximately 58 percent of the time.

A wind
The prevailing wind is from the south. Annual average wind speed is about 21 miles per hour.

A Topography and Drainage
East Fork Clarks River Watershed lies on a plain that slopes gently north with soils formed in loess
overlying very gravelly Coastal Plains sediment. The East Fork Clarks River basin, with headwaters near
Puryear, Tennessee, is drained to the north and flows into the Tennessee River near Paducah, Kentucky.

Table S-1 provides relevant resource information and the planned land use conditions upstream from
Floodwater Retarding Structure No. 32.
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TableS-1

Resource Information

Floodwater Retarding

Resource Structure No. 32
Contributing Watershed
Location of Structure?!
Longitude -88.3563°
Latitude 36.9186°
Hydrologic Unit Code? 06040006

Hydrologic Unit Code Watershed Name?

Lower Tennessee

. o Kentucky
Congressional District U.S. Congressional District 1
Drainage Area upstream of dam (square miles)3 2.37
Land Use above dam (acres)? Total 7 1,519.57

Open Water 13.11
Wetlands 1.04
Residential Area 306.73
Forest 435.16
Pasture 573.45
Cropland 162.43
Roads (Asphalt) 6.15
Brush 215

1 National Inventory of Dams
2 https://cfpub.epa.gov/surf/huc.cfm?huc_code=06040006
3 Amec i Environmental Consequences Report.

The property upstream from Floodwater Retarding Structure No. 32 is predominantly private ownership.
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PROJECBENEFICIARFMROFILE
Table S-2 provides relevant information regarding the Project beneficiary profile.

TableS-2
Project BeneficigirProfile
- 1 Marshall a a
Beneficiary Benton County Kentucky U.S.

Population 4,349 31,448 4,339,367 308,745,538
Median Age 40.5 years | 44.3 years 38.1 years 37.2 years
Per Capita Income $24,462 $23,056 $22,515 $27,915
Median Household Income $39,235 $43,326 $41,576 $52,762
Total Number of Households 1,823 12,795 1,676,708 114,761,359
Median Value of Housing Units $94,600 $96,900 $116,800 $186,200
Percent of Families Living Below 6.4% 9.6% 13.5% 10.5%
Poverty Level

1 Source: United States Census Bureau, Census 2010

The proposed action directly benefits approximately 10 households downstream from the dam.
Additionally, the proposed action indirectly benefits the population of Marshall County, Kentucky, which

includes approximately 31,448 people.

ALTERNATIVEBLANSCONSIDERED
Several alternatives and variations of alternatives were considered. The National Economic Development

(NED) Alternative is the alternative that reasonably maximizes net economic benefits consistent with

protecting the

Nati onos

envi

ronment .

Alternatives included structural and non-structural measures. The period of analysis for all alternatives
was determined to be 53 years. All alternatives used the same period of analysis so that they could be
consistently compared. Table S-3 summarizes the primary alternatives considered for Floodwater

Retarding Structure No. 32.

USDA-NRCS
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TableS-3

Primary Alternative Pla@®nsidered

Screening Method

Carried
@ = Forward
Alternative Summary of Alternative Estimated 2 % 8= for
Cost o 8| gg | Detaied
a gl ao| Stdy?
5 p
a
No Action/Future A Minimum constructed brgach of the embankment to
Without Federal remove the storage f_unctlon of the dam ar_ld restore the $700.400 Yes
Project stream to a free-floywng state through the impoundment
area and the footprint area of the dam.
A Federally-assisted rehabilitation of dam to NRCS and
State of Kentucky High Hazard Class dam design
_ criteria.
A Replace existing PS with a larger conduit, in this case a
48-inch diameter RCP conduit and D x 3D concrete riser
with weir crest at Elevation 401.7; construct a roller
compacted concrete (RCC) overtopping section with a
width of 700 feet at a crest elevation of 409.3; raise the
Dam remaining portions of the earthfill dam to a TOD crest
Rehabilitation elevation of 412.3; fill existing auxiliary spillway. To $3,665,300 P P Yes
(NED Alternative) maintain existing lower flows with the larger-sized
condui t, an orifice slot (
would lower the normal pool to 393.7. The larger conduit
has minimal impact on lower frequency events (greater
than 50-yr) and the integration of an orifice slot maintains
lower flows during high frequency events (e.g. 2-25-yr
events). Homes upstream of the dam would not be
impacted and the highway would require only a slight
raising by 0.3 feet.
A Dam Decommissioning: Federally-assisted removal of
the entire embankment and restoration of the stream to a
Dam free-flowing state through the impoundment area and the
Decommissioning _ footprint area of the dam.
with A Design and construction of levees to protect land $5,969,700 P P Yes
Nonstructural inundated by difference of FWOP and Existing 33-Year
Measures _ Event.
A Upgrade Bridges/Roads to account for increased flood
potential.
Nonstructural A Maintain the current dam and auxiliary spillway
Measures i configurations.
(Acquisition or A Replace the principal spillway riser.
Relocation of At - | A Replace the principal spillway conduit. $5,236,100 P P No
Risk Structures A Armor the auxiliary spillway with rip rap.
and A Remove nine residential properties from the breach zone
Floodproofing) by floodproofing, acquisition, or relocation.

USDA-NRCS
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Screening Method

Carried
B = Forward
Alternative Summary of Alternative Estimated s | 8= 5 Io_rI y
Cost o8| 98| oAt
ago| ao| Stdy?
5 z
a

A Upgrade three downstream road crossings by raising
and rebuilding the roadbed at an elevation above the
breach inundation zone or providing early flood warning
systems.

A Acquire easement for property that lies between
100-year FEMA Floodplain and breach inundation area
to prevent development.
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PROJECTCOSTS
Table S-4 summarizes the allocation of project costs for the Preferred Alternative.

TableS4
Estimated Project Costs
Source

H%ihgg!i;?;eé?agggsm PL 83-566 Fund s? Other Funds Total Costs

$ % $ %
Construction $ 1,695,300 66% $ 862,800 34% $ 2,558,100
Engineering $ 916,300 100% $ - 0% $ 916,300
Relocation $ - 0% $ - 0% $ -
Real Property Rights $ - 0% $ 50,000 100% $ 50,000
Natural Resource Rights $ - 0% $ - 0% $ -
Project Administration $ 130,900 100% $ - 0% $ 130,900
Permits $ - 0% $ 10,000 100% $ 10,000
Total Costs $ 2,742,500 75% $ 922,800 25% $ 3,665,300
Annual O & M Costs $ - 0% $ 5,807 100% $ 5,807

August-2017
1Price base 2017

2Maximum PL-83-566 cost-share is 65% of eligible cost-sharable items, not to exceed 100% of total
construction costs. Not all cost-sharable items are included in the table, such as non-NRCS technical and
engineering assistance for initial project planning.

Source: NRCS Rehab Cost Comp Est Worksheet

Table S-5 and Table S-6 describe the estimated benefits and costs associated with the Project.

USDA-NRCS S-9 August 2017



East Fork Clarks River Watershed
Supplemental Watershed Plan No. 3 and Environmental Assessment

TableS5

Estimated Project Benefits

Flood Damage Reduction
Residential, Commercial and Transportation $ 6,900
Changed Land Use $ 30,200
Other Benefits
Municipal Water Supply $ -
Recreation $ -
Avoided Cost? $ 25,900
Total Monetary Ben efits $ 63,000

Price base 2017

August-2017

Per Economic and Environmental Principles and Guidelines for Water and
Related Land Resources Implementation Studies, 1.7.2 (b) (3) - the avoided
cost of the most likely alternative to the planned action.

TableS-6

Estimated Proje@enefits and Costs

Price base 2017

Average Annual Benefits ? $ 63,000
Average Annual Costs 2 $ 141,400
Net Economic Benefits $ (78,400)
Benefit Cost Ratio 0.4:1
Period of Analysis 53 years
Project Life 50 years
August 2017

2 Amortized over 53 years at 2.875%, includes

Operation and Maintenance.
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ENVIRONMENTAIONSIDERATIONSINSFFECTS

Table S-7 describes the resource concerns identified during project scoping and summarizes the potential
impacts related to the Preferred Alternative.

TableS-7

Summary of Relevant Resource Concerns and Effects of Rehabilitation

Relevant Resource Concern

Summary of Effects of Preferred Alternative

Air Quality/Clean Air Act 1 Implement measures to minimize temporary effects during construction
(dust and exhaust).
Cultural Resources T No effect.
Endangered and Threatened . . .
Speciegs 1 No effect or not likely to adversely affect, depending on the species.
. _ 1 No disproportionate adverse effects are anticipated to any ethnically-,
Environmental Justice racially-, or socioeconomically-disadvantaged families or groups
downstream of the dam.
Erosion and Sedimentation i Mgipta}in sediment re_:tention capa}city and impl_ement measures to
minimize temporary increase during construction.
1 Possible temporary impacts during drawdown. Will be minimized
Fish and Wildlife consistent W|tr_1 Kentucky Department of Fish and Wildlife Resources
recommendations.
I Maintain habitat for numerous aquatic and terrestrial species.
I Maintains flood control. The threat of property damage from dam failure
would be reduced through the proposed modifications, and flood damage
Flood Damage ; : ; N
reduction would continue for private property, roads, and utilities in the
breach inundation area.
. 1 Floodplains will remain protected after construction of preferred
Floodplain Management alternative. Maps of 5- through 500-Year floodplains are provided in
Appendix C.
Forest Resources 1 Minor clearing (estimate_d to be less t.han 1 acre) could occur in areas
adjacent to the dam during construction.
Invasive Species 1 Invasive species are a concern to the Kgntuclfy natural env!ronment.
9 Construction could potentially introduce invasive plant species.
Land Use Maintain land use in the benefit area.
Migratory Bird Treaty Act/Bald | § Maintain present and potential habitat sites. Temporary effects possible
and Golden Eagle Protection Act during construction.
Natural Areas 1 No effect.
. . I Continue providing flood damage reduction for Prime Farmland or
Prime and Unique Farmlands Farmland of Statewide Importance by constructing orifice slot which will
lower the normal pool and maintain existing lower flows.
_ i Continue to provide flood damage reduction to agricultural land, rural
Public Health and Safety transportation facilities, and rural residential structures in a manner that
minimizes the risk of loss of human life.
1 Continue to support the Clarks River National Wildlife Refuge i

Regional Water Resources Plans

Comprehensive Conservation Plan.

USDA-NRCS
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Relevant Resource Concern

Summary of Effects of Preferred Alternative

Riparian Areas

1 Maintain existing impoundment & stream riparian areas.

Scenic Beauty

1 Maintain the scenic quality of the general landscape.

Social Issues

1 Promote public health and safety; continue flood damage reduction; and

support local labor and management requirements.

Water-Based Recreation

1 Continue to support water-based recreation opportunities that are

available at the site.

Water Quality

1 Temporary effects could include a slight increase in turbidity; however,
BMPs will be in place to reduce the potential for erosion and
sedimentation during construction.

Water Resources/Waters of the
United States/Clean Water Act

1 Aquatic habitat, sediment storage, and floodwater detention storage

provided by the dam will be temporarily reduced during construction.
Approximately 7.26 acres of open water and approximately 7.50 acres of
emergent and/or shrub wetlands could be affected during construction if
drawdown of the pool is required.

1 Due to the lowering of the normal pool level in the long term, the current

pool would be reduced by approximately 2.9 acres in the long term.

Temporary disturbance of wetlands along the edge of the pool may occur
during construction due to the drawdown. It is estimated that
approximately 7.5 acres of emergent and/or shrub wetlands could be
affected during construction if drawdown of the pool is required.

Wetlands 1 Due to the lowering of the normal pool level, the current pool would be
reduced by approximately 2.9 acres. This would reduce the amount of
inundation in wetlands along the perimeter of the pool. It could also
cause a shift in the types of wetland vegetation present along the fringes
of the pool due to the changes in inundation.

MTIGATION

No compensatory mitigation activities are anticipated to be needed. All needed measures will be taken to
avoid and minimize any adverse impacts during construction and may include timing of work, sediment
controls such as seeding, mulching and silt fences, and wetting construction areas to reduce dust.

MAJORCONCLUSIONS

The Preferred Alternative is to rehabilitate Floodwater Retarding Structure No. 32 to current State of
Kentucky and NRCS High Hazard Class dam design criteria. The service life of the rehabilitated dam
would be 50 years with an additional 3 years for implementation. This is also the National Economic

Development Alternative.

AREAS OEONTROVERSY

No areas of controversy were identified.

ISSUES TO HRESOLVED

No unresolved issues were identified.

USDA-NRCS
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EVIDENCE ABNUSUAICONGRESSIONAL OBCALUNTEREST
No evidence of unusual congressional or local interest was identified.

COMPLIANCEERTIFICATION
Is this report in compliance with executive orders, public laws, and other statutes governing the
formulation of water resource projects? Yes X No___
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1.0 PURPOSEAND NEEDFOR ACTION

1.1 CHANGEREQUIRINEREPARATION OFSNPPLEMENT

Floodwater Retarding Structure No. 32 was designed and constructed as a Low Hazard Class dam.
This classification was recently changed to High Hazard Class due to the presence of homes in the

downstream breach inundation zone. Floodwater Retarding Structure No. 32 does not meet current
NRCS and Kentucky dam safety dam design and safety criteria for a High Hazard Class dam.

1.2 INTRODUCTION

This Supplemental Watershed Work Plan No. 3 and Environmental Assessment will formulate and
evaluate alternatives for the rehabilitation of Floodwater Retarding Structure No. 32.

The East Fork Clarks River Watershed Work Plan was completed and approved August 31, 1959. It has
subsequently been supplemented two times. The following is a description of the Work Plan and each of
the available Supplements used to formulate the project benefits for the East Fork Clarks River
Watershed Floodwater Retarding Structure No. 32:

1 The Watershed Plan Agreement for East Fork Clarks River Watershed, Marshall County,
Kentucky, executed by Sponsors named therein and NRCS (formerly SCS), effective August 31,
1959.

1 Supplemental Watershed Plan Agreement No. 1 for East Fork Clarks River Watershed, Marshall
County, Kentucky, executed by Sponsors hamed therein and NRCS (formerly SCS), effective June
6, 1962.

1 Supplemental Watershed Plan Agreement No. 2 for East Fork Clarks River Watershed, Marshall
County, Kentucky, executed by Sponsors named therein and NRCS (formerly SCS), effective
October 9, 1972.

NRCS completed a Rehabilitation Assessment Report which included evaluations and estimated a
risk-based profile of the dam in November 2010. The evaluation indicated that the Floodwater Retarding
Structure No. 32 Risk Index was 699. The Risk Index evaluations is included in the administrative record
for the project.

1.3 PROJECPURPOSE

Hydrologic and hydraulic modeling have shown that the existing dam currently provides flood damage
reduction for the 33-year, 24-hour storm event. This is the return period for activation of the auxiliary
spillway for the existing dam. Additionally, it was observed that flood damage reduction benefits are no
longer significantly improved for events exceeding the 33-year, 24-hour storm. Consequently, the
purpose of the project (Project Purpose) includes the following:

9 Continue to provide 33-year, 24-hour level of flood damage reduction downstream from the
existing dam.
1 Comply with applicable NRCS and State of Kentucky design, performance and safety criteria.

1.4 PROJECINEED

The need for this Supplemental Watershed Plan (Project Need) arises from the fact that East Fork
Clarks River Watershed Floodwater Retarding Dam 32, designed and constructed as a Low Hazard,
Class A dam, does not meet current dam design and safety criteria. The dam was originally constructed
in 1962 with a 50-year service life. Both NRCS, and the Kentucky Department of Natural Resources,
Division of Water, Dam Safety and Floodplain Compliance, have recently classified East Fork Clarks
River Watershed Floodwater Retarding Dam 32, as a High Hazard dam. The current hazard
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classification is based on the potential for loss of life due to the prevalence of bridges, roads, homes and
buildings existing in the downstream dam breach inundation zone.

Since there is now a potential for loss of life, the existing dam does not comply with NRCS and State of
Kentucky standards commensurate with the risk of failure. Because of the increased risk, the dam must
now be capable of passing a higher magnitude design flood without overtopping or breaching.
Hydrologic and hydraulic modeling have shown that the existing dam would overtop and the auxiliary
spillway would breach during the required design flood.

The Project Need includes the following:

1 Upgrade or decommission a dam that no longer meets NRCS and State of Kentucky spillway-
capacity criteria because 9 mobile homes were installed within the breach inundation area of the
dam.

1 Attenuate the frequency and magnitude of flooding on agricultural land, crops, fences, and other
agricultural features up to and including a 33-year, 24-hour flood event.

1 To attenuate the magnitude of flooding on a public road and bridge for a 33-year, 24-hour flood

event.

To prevent flooding of a sole-access driveway for a residence downstream of the dam.

The rehabilitation must not cause a four-lane divided parkway upstream of the dam from flooding

during any flood event up to and including a flood resulting from the probable maximum

precipitation event.

=a =4

1.5 OPPORTUNITIES

The following opportunities will be recognized by implementing an alternative that addresses the Project
purpose and need. Quantification of these opportunities will be provided in other sections of this report as
necessary.

1 Comply with dam design and safety criteria established by NRCS and the Kentucky Department
for Environmental Protection, Division of Water, Water Infrastructure Branch i Dam Safety and
Floodplain Compliance Section.

Minimize the potential for loss of human life associated with a dam failure.

Reduce Sponsor liability associated with operation of noncompliant dam.

Continue to provide 33-year, 24-hour level of flood damage reduction for downstream agricultural
land, houses, businesses, and infrastructure.

1 Provide downstream flood damage reduction benefits for a 33-year, 24-hour flood event.

=a =4 =9
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2.0 SCOPEOFTHE PLAN

2.1 SCOPINGROCESS

A scoping process identified issues of economic, environmental, cultural, and social concerns related to
the Project. Concerns of the Sponsor and local citizens were expressed at planning and public
meetings. Factors that affect soil, water, air, plant, and animal resources were identified by engineers,
biologists, economists, resource conservationists, water quality specialists, and others. The scoping
process of the Environmental Assessment for the dam involved site investigations, public meetings, and
consultations with jurisdictional agencies.

The scoping process identified (1) the objectives, needs, and primary concerns for the Sponsor, (2) the
relevant issues, and (3) the environmental concerns associated with the Project.

2.2 IDENTIFIEBESOURCEONCERNS

Table 2-1 identifies the primary Resource Concerns. Relevancy to the proposed action was determined
when sufficient rationale was provided. Irrelevant concerns are eliminated from further consideration.
Relevant Resource Concerns were reviewed in detail for the alternatives comparison.

Table2-1
Summary of Scoping
Relevant to
Resource Concern Proposed Rationale
Action

1 Floodwater Retarding Structure No. 32 provides positive
Yes impacts to NED by serving to reduce flood damage.
Adverse NED effects result without the Project.

There may be some temporary effects during construction
Air Quality/Clean Air Act Yes (dust and exhaust).

Marshall County is in Attainment of all criteria pollutants.
Coastal Zone N The Project area is not located in an area subject to
Management 0 Coastal Zone Management regulations.

1 No coral reefs or associated water bodies are located in or

National Economic
Development (NED)

= (==

= |=a

Coral Reefs No .
near the Project area.
1 A Phase | Cultural Resources Survey was completed for
Cultural . N
L the Projectbds Area of Poten
Resources/Historic Yes . e
. resources were identified.
Properties

Cultural resources could be affected by some alternatives.
Federal- and state-listed threatened or endangered
species may occur in Project area.
1 The U.S. Fish and Wildlife Service recommends that the
following species should be evaluated for potential
Endangered and Yes impacts: 8 endangered clams (clubshell, fanshell, fat
Threatened Species pocketbook, orangefoot pimpleback, pink mucket, ring
pink, sheepnose mussel, and spectaclecase); 1 threatened
clam (rabbitsfoot), 1 threatened plant ( P r i potat@ s
bean); 2 endangered mammals (Indiana bat and gray bat);
and 1 threatened mammal (Northern long-eared bat).

= (=

USDA-NRCS 3 August 2017



East Fork Clarks River Watershed
Supplemental Watershed Plan No. 3 and Environmental Assessment

Resource Concern

Relevant to
Proposed
Action

Rationale

Environmental Justice

Yes

Floodwater Retarding Structure No. 32 provides flood
damage reduction for portions of Marshall County,
Kentucky. The Project benefit area contains a relatively
low minority population (~0-12%) with approximately 12%
of the residents below the poverty level. As a comparison,
Marshall County has a minority population of
approximately 2% and approximately 9% of its residents
are below the poverty level (2010 US Census).

Minority or low-income individuals could be directly or
indirectly affected by some alternatives.

Erosion and
Sedimentation

Yes

Sediment accumulates in the pool behind Floodwater
Retarding Structure No.32.

Dam reduces chance of high flows downstream that could
increase erosion.

Downstream erosion and sedimentation could increase
with some alternatives.

Potential erosion during construction could affect Chestnut
Creek.

Essential Fish Habitat

No

There are no essential fish habitats in or near the Project
area.

Fish and Wildlife

Yes

The Floodwater Retarding Structure No.32 pool and
surrounding riparian areas provide incidental habitat for
aguatic and terrestrial species.

The impoundment behind Floodwater Retarding Structure
No0.32 is approximately 14 acres, depending on water
levels.

Floodplain Management

Yes

Altering the hydraulic characteristics of the dam will affect
current and future floodplain management/zoning both
upstream and downstream of the dam.

Floodwater Damage

Yes

Project purpose includes flood damage reduction for
residents, motorists, and other persons using downstream
facilities, and to minimize the threat of loss of human life or
unsafe conditions from dam failure.

Forest Resources

Yes

Forest resources may be impacted by implementation of
some Project alternatives.

Invasive Species

Yes

Executive Order 13112 i defines an invasive species as
Afan alien species whose int
cause economic or environmental harm or harm to human
health. 0

Over seventy invasive species are known to occur in
Marshall County, Kentucky.

Ground-disturbing activities and/or construction could
potentially introduce invasive species to the Project area.

Land Use

Yes

Land use has been planned in the benefit area under the
premise that the dam would be retained.

Removal of the dcpadtgwobldiropaa
land use in the benefit area.

USDA-NRCS
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Relevant to
Resource Concern Proposed Rationale
Action

Project area within Mississippi Flyway.

Migratory birds would be expected to utilize the Project
area.

1 Based on the U.S. Fish and
for Planning and Conservation Report (generated 4/30/15),
twenty-three species of migratory birds may utilize the area
and should be evaluated.

=a —a

Migratory Bird Treaty Act /
Bald and Golden Eagle Yes
Protection Act

1 No known eagle nesting sites occur within Project area.
1 Floodwater Retarding Structure No.32 is located
approximately 3.5 miles upstream of Clarks River National
Natural Areas No V\F/)i?dlife Refuge; however,pthere are no designated Natural
Areas within the Project area.
Parklands No 1 No designated Parklands will be affected by the Project.
Pri . 1 Over 99% of the benefit area is classified as Prime
rime and Unique
Farmland Yes Farmland. . .
1 Project alternatives may affect Prime Farmland.
1 The breach inundation area includes portions of the
Chestnut Creek 100-year floodplain.

Public Health and Safety Yes 1 Projec_t purpose is to continue to provic!e flood damage
reduction to developed properties and infrastructure below
the dam in a way that minimizes the risk of loss of human
life.

Regional Water Yes 1 The proposed Project may affect Regional Water
Resources Plans Resources Plans.
Riparian Areas Yes 1 Riparian areas may be impacted by Project alternatives.
Scenic Beauty Yes 1 Scenic quality of_the general landscape may be affected
by some alternatives.
Scientific Resources No 1 No Scientific Resources known in or near Project areas.
Sole Source Aquifer No I There are no Sole Source Aquifers in Kentucky.
Social Issues Yes 1 Social issues, including, public health and safety and flood

damages may be affected by Project alternatives.

1 Although there is no public access to the lake, some

Water-based Recreation Yes adjacent residents use the lake for recreational purposes
(i.e. fishing, canoeing, hunting).

1 Surface water quality may be affected by some
alternatives.

1 Chestnut Creek is designated as "partially supporting” use
due to dissolved oxygen from Floodwater Retarding

Water Quality Yes Structure No.32 to its confluence with the Clarks River.
9 There are no identified groundwater issues.
1 Local resident expressed concern over water quality in
lake.
Water Resources Yes 1 The pool behind Floodwater Retarding Structure No.32

provides both aquatic habitat and flood control.
I Chestnut Creek as well as adjacent wetlandsar e A w g
Yes of the United Stateso and i
the Clean Water Act.

Waters of the United
States/Clean Water Act
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Relevant to
Resource Concern Proposed Rationale
Action

1 Wetlands are present along portions of the perimeter of
the lake and could be affected by Project alternatives.

1 Based on National Wetlands Inventory mapping and aerial
photographs, approximately 7.26 acres of open water, and
approximately 7.50 acres of emergent and/or shrub

Wetlands Yes wetlands occur adjacent to the pool behind Floodwater
Retarding Structure No. 32.

1 A wetland delineation and U.S. Army Corps of Engineers
jurisdictional determination of the Project area will be
required during permitting process and prior to Project
construction.

No 9 There are no federally- or state-listed Wild and Scenic

Rivers within the East Fork Clarks River Watershed.

Source: Amec Foster Wheeler Environment & Infrastructure, Inc., Watershed Resource Inventories (July 2015)

Wild and Scenic Rivers
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3.0 AFFECTED ENVIRONMENT

The affected environment includes ecological, cultural, social, aesthetic, and economic resources that
could be affected by the proposed alternatives. The purpose of describing the affected environment is to
define the context in which the impacts could occur.

Unless otherwise noted in the following sections, future conditions are projected to remain unchanged.

Additional information regarding the affected environment of the East Fork Clarks River Watershed can be
found in the Watershed Work Plan. Conditions that are specific to Floodwater Retarding Structure No. 32
are provided below.

3.1 PROJECTETTING

Floodwater Retarding Structure No. 32 is located in Marshall County, which is in the southwestern part of
Kentucky. The Tennessee River and Kentucky Lake form the eastern boundary of Marshall County and
Floodwater Retarding Structure No. 32 is located approximately 8 miles west of Kentucky Lake between
Benton and Calvert City. Floodwater Retarding Structure No. 32 is approximately 4 miles north of the city
of Benton and approximately 7 miles south Calvert City. The structure is located on Chestnut Creek, a
tributary to East Fork Clarks River (Clarks River), which flows to the Tennessee River, and ultimately the
Ohio River. The dam is approximately 0.3 mile downstream of Julian M Carroll Purchase Parkway and
approximately 0.2 mile upstream of Foust Sledd Road. Floodwater Retarding Structure No. 32 has a
drainage area of approximately 1,520 acres or 2.4 square miles.

East Fork Clarks River Watershed has an area of 201,441 acres or 315 square miles.

Floodwater Retarding Structure No. 32 is approximately 3.5 miles upstream from Clarks River National
Wildlife Refuge. The 8,040-acre refuge lies along the East Fork Clarks River and is seasonal home to
over 200 different species of migratory birds.

3.2 RELEVANRESOURCEONCERNS

Air Quality/Clean Air Act . The project is not located in a "nonattainment” area for any of the criteria

pollutants. Construction activities should be evaluated for regulatory compliance (i.e., dust control during
construction). Marshall County, Kentucky is in fAattaini
Projectareaisnot wi thin a fAiClass | Aread as identified in 40

Cultural Resources /Historic Properties . On July 27 and 28, 2016, Amec Foster Wheeler Environment
& Infrastructure, Inc. conducted a Phase | archaeological survey of the Area of Potential Effect, which
encompassed a total of 70.98 acres along Chestnut Creek and one of its unnamed tributaries. The
existing dam, spillway, and pool occupy approximately 40 percent (28.64 acres) of the Area of Potential
Effect, while the proposed maximum flood pool expansion encompasses approximately 42.34 acres.

Visual inspection revealed three areas of modern disturbance associated with the existing dam and
spillway, the Purchase Parkway, and two houses along steep slopes east of the parkway. Pedestrian
survey of the steep slopes revealed no evidence of any prehistoric or historic activity, rock outcrops, or
potentially habitable benches or rock overhangs. Additionally, no archaeological sites or isolated finds
were discovered during shovel testing and pedestrian survey of the relatively level valley floor associated
with Chestnut Creek or its unnamed tributary.

Additional information pertaining to the Phase | Survey is documented in the Phase | Archaeological
Survey of Proposed Improvements at East Fork Clarks River Floodwater Retarding Structure No. 32,
Marshall County, Kentucky.
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The NRCS State Conservationist contacted the following tribes inviting interests and comments on the
Project:

M Absentee Shawnee Tribe of Indians of Oklahoma
M Chickasaw Nation

1 Eastern Shawnee Tribe of Oklahoma

M Shawnee Tribe

NRCS received no correspondence from the Native American Tribes in response to the scoping letter
sent to them by the State Conservationist. The Project Team received correspondence from the State
Historic Preservation Office on September 20, 2016, indicating that the Project will have no effect on
archeological resources.

Endangered and Threatened Species . Based on correspondence from the U.S. Fish and Wildlife
Service on August 10, 2017 (Consultation Code: 04EK1000-2016-SLI-0051), the following species may
occur within the vicinity of Floodwater Retarding Structure No.32: least tern (Sterna antillarum); clubshell
(Pleurobema clava); fanshell (Cyprogenia stegaria); fat pocketbook (Potamilus capax); Orangefoot
pimpleback (Plethobasus cooperianus); Pink Mucket (Lampsis abrupta); rabbitsfoot (Quadrula cylindrical
cylindrical); ring pink (Obovaria retusa); Sheepnose Mussel (Plethobasus cyphyus); Spectaclecase
(Cumberlandia monodonta) ; Pr i c ééan (Agios priaeama); gray bat (Myotis grisescens); Indiana
bat (Myotis socalis); and Northern long-eared bat (Myotis septentrionalis). No critical habitat is located
within or adjacent to the Project area.

Environmental Justice . Based on the U.S. Environment@O0CeRsusot ecti on
data), formerly known as the Environmental Justice Geographic Assessment Tool, the Project benefit

area contains a relatively low minority population (~0-12%). Approximately 12% of the residents are

below the poverty level. As a comparison, Marshall County has a minority population of approximately

2% and approximately 9% of its residents are below the poverty level (2010 US Census).

Erosion and Sedimentation . The sediment survey conducted by Amec Foster Wheeler in April 2015
was utilized to determine the remaining sediment storage capacities. The estimated remaining sediment
storage volume in the Floodwater Retarding Structure No. 32 reservoir was approximately 41.1 acre-
feet. The sediment yield analysis indicates a sedimentation rate of 0.63 acre-foot per year. Therefore, if
the principal spillway crest elevation remained the same as the current, at the estimated sedimentation
rate, the remaining life of the existing sediment pool is approximately 66 years starting in 2015.

The presence of the dam reduces the amount of sediment loading downstream and the cost of removal
of sediment from downstream bridges and culverts.

Fish and Wildlife . Fish and wildlife resources contain native or naturalized plants and animals, and the
habitats in which they occur. The Project footprint and adjacent area generally consist of previously
disturbed lands associated with the dam and second growth forest. As a result, nearby vegetation
communities comprise a mix of native and non-native plant species.

The dam and surrounding areas incidentally provide habitat for a variety of fish and wildlife, composed of
a warm-water fishery (including but not limited to bluegill, largemouth bass and other sunfish species,
and catfish), waterfowl and other migratory birds, and common terrestrial wildlife such as deer, turkey,
quail, rabbit, and squirrel. Additionally, the presence of the dam allows for the augmentation of stream
flow to downstream portions of Chestnut Creek during dry conditions.

While the sole purpose of the pool upstream from the dam is to provide sediment storage for the life of
the project, it may also occasionally be used for recreational fishing and hunting and non-consumptive
uses such as bird watching.

The Project areas may provide habitat for migratory birds. Coordination with U.S. Fish and Wildlife
Service will ensure that the Project will not negatively affect fish and wildlife.
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Floodplain Management . The 100-year floodplain is mapped both above and below Floodwater
Retarding Structure No. 32. The floodplaini s mapped a&nobqasdifldal elevatidn

det er mi ned 0. -andbeltyaar flocelplain nGpd were developed as part of this study based on
hydrologic and hydraulic modeling consistent with FEMA guidelines. Flows were routed through the
dam within the hydrologic model and then hydraulically modeled to simulate the floodplain. Figures C-18
through C-29 provide a visual of roads/drives which are both within the existing and the proposed
floodplain as developed in detail for this study. Floodwater Retarding Structure No. 32 reduces flooding
downstream. No critical structures or facilities will be affected by an increased risk of flooding as a result
of recommendations in this report.

Floodwater Damage . Failure of the dam poses significant threat of flood damages to private property,
roads, and utilities in the breach inundation area. Floodwater damages could include the following:

1 Release of Harmful Materials. Large volumes of sediment and eroded embankment material
released to the stream would harm water quality, degrade aquatic habitat, and reduce
downstream channel capacity.

91 Agricultural Damage. Sedimentation may cause reduced productivity of agricultural land
downstream from the structure. Livestock in the inundation area may be injured or killed.

1 Infrastructure Destruction. Fences, roads, bridges, public utilities, and farm equipment may be
damaged or destroyed.

Forest Resources . Vegetation across the Project area is healthy, in general, and not in a degraded
condition. Vegetation along the dam embankment and auxiliary spillway is maintained grass. No
degraded plant conditions were observed. Surrounding areas consist of hardwood forest. Approximately
29% of the drainage area is classified as forested. Species observed in relatively flat areas along the
margins of the lake included red maple (Acer rubrum), sycamore (Platanus occidentalis), box elder (Acer
negundo), winged elm (Ulmus alata), river birch (Betula nigra), sweetgum (Liquidambar styraciflua),
black willow (Salix nigra), and hackberry (Celtis occidentalis). Upland forests along the lake margins in
areas with steeper topography included honey locust (Gleditsia triacanthos), flowering dogwood (Cornus
florida), redbud (Cercis canadensis), yellow poplar (Liriodendron tulipifera), and variety of oaks (Quercus
spp.) and hickories (Carya spp.), including shagbark hickory (Carya ovata).

Invasive Species . Over seventy exotic species are known to occur in Marshall County, KY. The Project
area includes riparian areas along the border of the pool as well as along Chestnut Creek and tributaries
flowing into the pool. Based on the site reconnaissance, the pool primarily is surrounded by a combination
of second growth forests, wetlands, and maintained lawns. As exotic species and noxious weeds are
present within Marshall County, it is likely that invasive species or possibly noxious weeds are within or
adjacent to the Project area; however, a specific survey has not been conducted.

Land Use . The existing land use within the contributing area and breach inundation area of Floodwater
Retarding Structure No. 32 is relatively rural. Specific land use classifications are listed in Table 3-1.
Forecasted land use was not available at the time of this study. From review of historic and current aerial
photography, land use, which is predominantly rural, has remained unchanged for approximately 20 years.
A land use plan has not been developed and, considering the lack of development in the area over time,
an abbreviated economic procedure was warranted.
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Table3-1
Existing Land Use

Land Use Acres within Percent of Acres within Percent of Breach
Contributing Area | Contributing Breach Inundation Area
Area Inundation Area

Developed, High Intensity 26.97 1.77% 0 0
afgﬁé?tsed' Medium 46.49 3.06% 0 0
Developed, Low Intensity 61.70 4.06% 0 0
Developed, Open Space 171.57 11.29% 12.2 1.84%
Cultivated Crops 162.43 10.69% 257.0 38.90%
Hay/Pasture 573.45 37.74% 52.6 7.96%
Herbaceous 21.50 1.41% 4.5 0.68%
Woody Wetlands 00 0 136.9 20.73%
Svrgﬁ;?%gt Herbaceous 1.04 0.07% 4.6 0.69%
Evergreen Forest 50.15 3.30% 18.1 2.75%
Deciduous Forest 385.01 25.34% 174.7 26.45%
Barren Land 6.15 0.40% 0 0

Open Water 13.11 0.86% 0 0

Total 1,519.57 660.6

Source: National Land Cover Database, 2015

Migratory Bird Treaty Act/Bald and Golden Eagle Protection Ac
Wildlife Service's Information for Planning and Conservation Report (generated February 18, 2016),
twenty-three species of migratory birds may utilize the Project area. The western part of Kentucky lies
within the bird migratory route known as the Mississippi Flyway. Hundreds of bird species travel within
this migration route. Birds protected under the Migratory Bird Treaty Act include common songbirds,
raptors, waterfowl, shorebirds, seabirds, and wading birds. The existing sediment pool and adjacent
areas upstream from the dam provide nesting, feeding, and resting habitat for migratory birds. Identified
species that may use utilize the project area include: American kestrel, bald eagle,

wren, Cerulean warbler, Chuck-w i

war bl er, Le
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sparrow,
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prothonotary warbler, red-headed woodpecker, rusty blackbird, sedge wren, short-eared owl, Swainson6 s
warbler, willow flycatcher, wood thrush, worm eating warbler.

Prime and Unique Farmlands

. Based on USDA Marshall County Soil Survey Maps, over 99 percent of

the benefit area is classified as Prime Farmland. Prime Farmland downstream from the dam will
continue to be protected from frequent flooding.

A current soil survey report obtained from the USDA NRCS Web Soil Survey indicates that there are
twenty-one (21) mapping units within the Floodwater Retarding Structure No. 32 Benefit Area. For

further details, refer to Table 3-2 and Figure C-1.
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Table3-2

Summary of Slnits within

Floodwater Retarding Structure BRBenefitArea

Soil Map Pergfe”t KFactor | . | Hydric Soi
Soil Map Unit Name Unit Study Erosiqn Farmland (Percent_of
Symbol Area Potential Map Unit)
Brandon silt loam, 12 to 20 percent slopes,
eroded BnD2 2.76 0.43 No 0
Brandon silt loam, 6 to 12 percent slopes, erod BnC2 0.39 0.43 No 0
BrandonPurchasd.ax complex, 12 to 20 percel
slopes, severely eroded BpD3 3.95 0.37 No 0
BrandonSaffeltfSmithdale complex, 20 to 35
percent slopes, emed BsgE2 1.65 0.43 No 0
CallowayKurk complex, 0 to 2 percent slopes CwA 0.92 0.43 Yes 15
Center silt loam, 2 to 5 percent slopes CeB 0.86 0.49 Yes 0
Collinsluka complex, 0 to 2 percent slopes,
occasionally flooded Cu 2.11 0.43 Yes 0
Dam, large DAM 0.07 0 No 0
EnvilleFalaya complex, 0 to 2 percent slopes,
occasionally flooded Ef 0.66 0.43 Yes 0
Grenada silt loam, 0 to 2 percent slopes GrA 4.74 0.49 Yes 0
Grenada silt loam, 2 to 6 percent slopes, erodd GrB2 23.7 0.49 Yes 0
Grenada silt loam, 4 t6 percent slopes, severel
eroded GrB3 154 0.49 Yes 0
HapludultsGullied land complex, 6 to 60 percel
slopes HgF 0.26 0.55 Yes 0
Loring silt loam, 2 to 6 percent slopes, eroded LoB2 5.07 0.49 Yes 0
Pits, gravelfic Udarents complex Pg 0.07 0.15 No 0
Purchasd.axBrandon complex, 4 to 6 percent
slopes, severely eroded PIB3 0.33 0.64 No 0
Purchasd.axBrandon complex, 6 to 12 percent
slopesseverely eroded PIC3 14.48 0.64 No 0
Purchasd.axBrandon complex, 6 to 12 percent
slopes, eroded PIC2 2.5 0.64 No 0
Purchasd.oring complex, 6 to 12 percent slope
severely eroded PuC3 0.46 0.64 No 0
UdorthentsUrban land complex, 0 to 25 percer]
slopes UubD 3.03 0.28 No 0
Urban landAlfic udarents complex, 0 to 8
percent slopes UaB 9.35 0.28 No 4
VicksburgOchlockonee complex, 0 to 3 percen
slopes, rarely flooded Vo 5.73 0.43 Yes 0
Water W 1.51 0 No 0

Source: USDA-NRCS Web Soil Survey, Custom Soil Report (August 2016)
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Public Health and Safety . Floodwater Retarding Structure No. 32 provides flood control within the benefit
area. As such, the dam provides a benefit for the population downstream. These benefits include reduction
of flooding of roads, areas surrounding residential development (9 homes), and agricultural areas.

The existing downstream structures are currently receiving flood reduction benefits because the
presence of the dam regulates the release of water. The existing auxiliary spillway is currently activated
for events larger than the 33-year, 24-hour storm. For these events, flood protection benefits remain for
events through the 100-year, 24-hour storm but are reduced. NRCS has identified Floodwater Retarding
Structure No. 32 as a High Hazard Class dam. The dam is structurally sound; however, it does not meet
current safety and performance standards for High Hazard Class dams. That determination was made
based on potential for loss of life if the dam fails. During failure, the nine residences are not predicted to
flood above their finished floor elevation (FFE), however, the area surrounding the residences becomes
inundated. This, along with potential road inundation, poses a significant threat to human life and safety
for residents, motorists, and others using downstream facilities.

Per Executive Order 11988, Floodplain Management, NRCS shall take action to reduce the risk of flood
loss, to minimize the impact of floods on human safety, health, and welfare, and to restore and preserve
the natural and beneficial values served by floodplains while acquiring, managing, and disposing of
federal lands and facilities; providing federally-undertaken, financed, or assisted construction and
improvements; and conducting federal activities and programs affecting land use, including but not
limited to water and related land resources planning, regulation, and licensing activities.

Regional Water Resources Plans . Floodwater Retarding Structure No. 32 is a component of the East
Fork Clarks River Watershed Work Plan. The project area also lies within the Jackson Purchase Natural
Hazard Mitigation Plan (2012) and the Watershed Based Plan for Clarks River.

Riparian Areas . Riparian areas consisting primarily of hardwood forests occur adjacent to the existing
sediment pool with the exception of the immediate vicinity of Floodwater Retarding Structure No. 32. The
margins of the lake with very gradual slopes and along drainages have a wetland fringe, while areas
along the lake with steep slopes are bordered by uplands.

Scenic Beauty . The Project site is located in a region of Kentucky known for its scenic beauty. The area
in the immediate vicinity of the dam is mowed. The remaining landscape around the dam and sediment
pool includes is primarily wooded with a few maintained lawns.

Social Issues . One of the primary purposes of the existing dam is flood control and flood damage
reduction, which is considered the significant social issue.

Water-Based Recreation . The land at Floodwater Retarding Structure No. 32 and the adjacent areas
are owned by private individuals. There is no public land adjacent to the dams. The pools may be
utilized for recreational fishing and hunting by nearby residents.

Water Quality .Chest nut Cr eek i s oavitrdees nbeattainKenfuckynateri quabtyd

standards. Based on the Integrated Report to Congress on the Condition of Water Resources in

Kentucky, 2014, designated uses for Chestnut Creek are warm water aquatic habitat (WAH), fish

consumption (FC), primary contact recreation uses (PCR), secondary contact recreation (SCR). From

the confluence of Chestnut Creek to Floodwater Retarding Structure No. 32 (Water body ID

KY489424 00), Chestnut Creek is designated as "partially supporting"the WAHa nd finot supporting
PCR due to bacteria (E. coli), dissolved oxygen, fecal coliform, a fish advisory-no restriction, and other

unknown causes; sources are unknown. There is a total maximum daily load (TMDL) for E. coli for this
segment of Chestnut Creek. A desi gnati on of Oiidcatest hatl|l y hsuppoetmngas f
water quality and does not fully meet water quality standards.

Upstream from Floodwater Retarding Structure No. 32, Chestnut Creek is designatedasfinot supporti ng
the WAH or PCR due to biological oxygen demand (carbonaceous), dissolved oxygen saturation, bacteria
(E. coli), and ammonia (total) from municipal point sources identified as permitted small flow discharges.
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Water Resources /Clean Water Act . Floodwater Retarding Structure No. 32 is located on Chestnut
Creek, a tributary to East Fork Clarks River (Clarks River), which flows to the Tennessee River, and
ultimately the Ohio River. Chestnut Creek is a perennial stream with a drainage area of approximately
2.37 square miles (approximately 1,520 acres) at the dam.

FIl oodwater Retarding Structure No. 32, andVatereafthe ontr i b
United States. 0 Addi t i on a hdiagenttodhase featuees Woald ik sonsidered jurisdictional
fWaters of the United States. 0 The National Wetlands I nventory map id
pond with forested, shrub, and emergent wetlands located adjacent to the pool. The presence of wetlands

adjacent to the pool was verified during the April 15, 2015 site reconnaissance, but wetland boundaries

were not delineated. No wetlands were observed in the immediate vicinity of the dam itself.

Chestnut Creek is designated as "partially supporting" use due to dissolved oxygen from Floodwater
Retarding Structure No. 32 to its confluence with the Clarks River.

Groundwater in Marshall County, Kentucky is derived primarily from fractured rock aquifers and some
unconsolidated deposits that are recharged locally from precipitation. Groundwater was encountered
during subsurface explorations at the site. No specific information concerning the groundwater quality in
the immediate location of Floodwater Retarding Structures No. 32 is available. There is no available
information regarding groundwater monitoring wells at the dam location.

Wetlands . The National Wetlands Inventory map identifies the lake as a freshwater pond with forested,
shrub, and emergent wetlands located adjacent to the pool. The presence of wetlands adjacent to the
pool was verified during the April 15, 2015 site reconnaissance, but wetland boundaries were not
field-delineated. Based on National Wetlands Inventory mapping and aerial photographs, approximately
7.26 acres of open water, and approximately 7.50 acres of emergent and/or shrub wetlands occur
adjacent to the pool behind Floodwater Retarding Structure No. 32. No wetlands were observed in the
immediate vicinity of the dam itself.

3.3 OTHERRESOURCES

The following resource concerns were determined as not relevant to the proposed action:

Coastal Zone Management
Coral Reefs

Essential Fish Habitat
Natural Areas

Parklands

Scientific Resources

Sole Source Aquifers

Wild and Scenic Rivers

E R |

3.4 BACKGROUND AMITATUS OoBAM

Floodwater Retarding Structure No. 32 was designed and constructed under the supervision of the USDA
Natural Resources Conservation Service (NRCS, formerly USDA Soil Conservation Service, SCS). The
dam is located on Chestnut Creek, a tributary of East Fork Clarks River. The dam is approximately 0.3 mile
downstream of Julian M Carroll Purchase Parkway and approximately 0.2 mile upstream of Foust Sledd
Road. Its geographic coordinates are 36.9186° Latitude and -88.3563° Longitude (See 1 Figure B-1).

Table 3-3 contains existing data for Floodwater Retarding Structure No. 32.
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Table3-3
Floodwater Retarding Structure No. 32 Existing Project Features
Floodwater Retarding
Feature Structure No. 32
Existing Condition ?
Statistics
Year Completed 1962
Purpose Flood Damage Reduction
NRCS Design Hazard Class Low
NRCS Current Hazard Class High
Drainage Area Controlled? 2.37 Square Miles
AMC Il Runoff Curve Number 75
Key design elevations 3
Crest of dam (embankment) 409.3 feet
Crest of auxiliary spillway 406.4 feet
Crest of the principal spillway 396.3 feet
Flowline of Orifice 387.3 feet
Embankment
Dam height 22 feet
Dam length 950 feet
Embankment volume 36,098 cubic yards
Upstream side slopes 2.5H:1V
Downstream side slopes 2.5H:1V
Top Width 12 feet
Auxiliary spillway
Type Vegetated earth
Bottom width 45 feet
Design capacity 200 cfs
Principal spillway
Type Reinforced Concrete Pipe
Diameter 20-inch
Capacity (at auxiliary spillway) 40 cfs
Storage capac ities 2
Total storage at auxiliary spillway 371.1 acre-feet
Flood detention storage 296.1 acre-feet
Accumulated sediment 33.9 acre-feet
Available sediment capacity 41.1 acre-feet
Total Sediment storage 75.0 acre-feet

1 Source: 2015 Survey, H&H Study, As-Built Plans, and Design Folder.
2Based on current measurements.
3 Vertical Datum NAVDS88

Floodwater Retarding Structure No. 32 was designed in 1961 and construction was completed in 1962.
Marshall County Conservation District is the Sponsor for this dam and is responsible for the operation and
maintenance of the dam.
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Floodwater Retarding Structure No. 32 was inspected on April 15, 2015, by R. Scott Taylor, P.E., Amec
Foster Wheeler. The visual inspection was conducted by walking the top of dam, upstream and
downstream slopes, and entire length of the auxiliary spillway. It consisted of a visual review of the
exposed areas of the dam and associated structures, and what could be observed of the conduit. The
following observations were noted during the inspection:

1 The overall condition of the dam is good.

1 The concrete on the principal spillway riser is in poor condition. The trash rack is also in poor
condition and subject to clogging.

1 Degradation of the concrete and constant clogging of the riser due to style of riser (open top
concrete) contributed to degradation.

1 The condition of the principal spillway conduit and outlet structure are good.

1 The emergency spillway is in good condition.

The inspection resulted in the following recommendations:

1 The principal spillway riser and trash rack should be replaced.
1 Perimeter fencing needs repair.

No significant changes were noted in the drainage area and no modifications to the dam or associated
structures were observed.

Slope Stability. The Project Team estimated the slope stability of the existing dams by numerically
modeling two-dimensional sections through the embankments and subgrades using Geo-Slope
I nt er nat i-Studia 2002ssoft@arecentitled SLOPE/W and SEEP/W.

Three general analysis conditions were considered:

1 Rapid Drawdown i Condition represents sudden drawdown of the reservoir from the auxiliary spillway
elevation to the principal spillway crest elevation and considers failure surfaces on the upstream
slope of the dam. The model corresponds to Technical Release 60 (TR-60), Table 5-2, Slope
Stability Criteria, Design Condition 2, with the minimum allowable factor of safety of 1.2.

1 Steady State Seepage 1 Condition represents the steady state seepage case with the embankment
saturated from the reservoir at the principal spillway crest elevation and considers failure surfaces
on the downstream slope of the dam. The model corresponds to TR-60, Table 5-2, Slope Stability
Criteria, Design Condition 3, with the minimum allowable factor of safety of 1.5.

I Steady State Seepage i Condition represents the steady state seepage case with the embankment
saturated from the reservoir at the flood surcharge elevation and considers failure surfaces on the
downstream slope of the dam. The model corresponds to TR-60, Table 5-2, Slope Stability Criteria,
Design Condition 3, with the minimum allowable factor of safety of 1.5.

I Steady State Seepage with Seismic Forces i Condition represents earthquake conditions occurring
with the embankment saturated from the reservoir at the principal spillway crest elevation and considers
failure surface on the downstream slope of the dam. The model corresponds to TR-60, Table 5-2,
Slope Stability Criteria, Design Condition 4, with the minimum allowable factor of safety of 1.1.

The slope stability analyses indicate that the dam exceeds the minimum allowable factor of safety at the
critical sections for the four analyzed conditions.

Seepage. The Embankment Stability Analysis completed by Amec Foster Wheeler, documents the
steady state seepage with the reservoir pools at the auxiliary spillway elevation and principal spillway
crest elevation. The steady state seepage analyses at a critical section were performed based on finite
element methods using SEEP/W software.

The seepage analysis at the critical section indicates that the phreatic surface does not reach the ground
surface and does not produce exit gradients at the toe of the dam.
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The Embankment and Geologic Investigation, completed by Amec Foster Wheeler Environment &
Infrastructure, Inc., documents the current water resources related to the dam.

Excessive Subsurface Water.  The Project Team completed a geotechnical investigation of the Floodwater
Retarding Structure No. 32 auxiliary spillway on March 25, 2015. Ten soil borings were advanced as part of
the geotechnical investigation. Four of the ten borings were dry upon boring completion. The six borings
that encountered groundwater were dry to significant depths. Based on this data, there does not appear to
be an excessive subsurface water issue at Floodwater Retarding Structure No. 32.

Excessive Seepage . The Project Team conducted seepage analyses as part of the evaluation of the
dams. The seepage analysis indicated that the phreatic surface does not reach the ground surface and
does not produce exit gradients at the toe of the dams. This condition was consistent with on-site
observations. Based on this data, there does not appear to be an excessive seepage issue at Floodwater
Retarding Structure No. 32.

Liguefaction Potential Analysis . Because the site is located within Seismic Zone 3, the potential for

liquefaction of the non-cohesive strata at the site was evaluated. Liquefaction occurs when non-cohesive

soils below the water table are exposed to vibration, such as during an earthquake. The vibrations cause

an increase in pore pressure, which can significantly I

The liquefaction potential was evaluated using the simplified procedure proposed by the National Center
for Earthquake Engineering Research Workshop. This method is based upon the effective corrected
Standard Penetration Test (SPT) N-values (Neo) and percent of soil finer than 0.075 mm diameter within
the weak interval. The Amec Foster Wheeler analyses indicate that the loose to medium dense
foundation sands and gravels appear to have a high potential for liquefaction during a seismic event. The
factors of safety against liquefaction for these intervals are less than 1.0. Amec Foster Wheeler noted
that these intervals were less than five feet thick. Based on the 1987 Tokimatsu and Seed method, Amec
Foster Wheeler estimated that up to 2% inches of settlement may occur due to liquefaction of the
foundation sands and gravels.

Status of Operation and Maintenance . The NRCS State Conservationist must verify that operation and
maintenance is current prior to construction of the planned rehabilitation measures. The Sponsor is responsible
for keeping the structure free of brush and trees, burrowing animals, and recreational vehicle traffic.

There were no post-construction changes to the structure that influence the safety of the dam. No road
cuts, quarries or mining activities were observed near the dam or reservoir. At the time of the site walk at
Floodwater Retarding Structure No. 32 on April 15, 2015, the dam and associated structures were found
to be functional, and operation and maintenance current. However, the perimeter fencing is in need of
repair and the principal spillway riser and trash rack should be replaced.

Breach Analysis and Hazard Classification . Floodwater Retarding Structure No. 32 was constructed in
1961 to reduce flooding damages in the downstream communities. Currently, the Floodwater Retarding
Structure No. 32 controls runoff from a 2.37 square mile area. The planned level of flood damage reduction
benefits for structures downstream from Floodwater Retarding Structure No. 32 was for storms up to the
100-year, 24-hour event. Due in part to the small principal spillway conduit size (20-inch- diameter conduit)
and increased rainfall predictions using NOAA Atlas 14 rainfall amounts, the existing dam provides
floodwater detention for only the 1-year frequency storm. However, even with auxiliary spillway activation at
the 1-year frequency storm, Floodwater Retarding Structure No. 32 continues to mitigate flood flows greater
than that return period.

Dam breach analyses were completed for the dam. A breach would impact downstream communities,
including rural farmsteads and a trailer park downstream from the dam site. Floodwater Retarding
Structure No. 32 is currently classified as a High Hazard Class dam, due to the presence of roads, and
houses existing in the downstream dam breach inundation zones.

Amec Foster Wheeler completed a breach analysis and hazard classification for Floodwater Retarding
Structure No. 32 in August 2015. Due to potential impacts to nine habitable structures and three
downstream road crossings, Floodwater Retarding Structure No. 32 is currently classified as a High
Hazard Class dam.
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The dam breach analysis was performed to predict the extent of flooding from a catastrophic breach of
Floodwater Retarding Structure No. 32. The study utilized NRCS TR-60 to produce a breach hydrograph.
For the purposes of this study, the breach was assumed to occur with the water surface behind the dam
equal to the maximum embankment height. The study illustrates the areas downstream of the dam that
have the potential to flood in the event of a dam failure. See 1 Figure C-4 in Appendix C. Approximately
9 homes are predicted to be impacted by a breach of Floodwater Retarding Structure No. 32. None of this
flooding is predicted to be above the finished floor elevation (FFE) that was surveyed in the 2010 study.
The maximum depth of the flood wave at these structures ranges from approximately 1.3 feet to 3.4 feet
above ground surface, all below the FFE.

Foust Sledd Road is located approximately 420 feet downstream of Floodwater Retarding Structure

No. 32. In the event of a breach of Floodwater Retarding Structure No. 32, approximately 1,400 feet of
this road will be inundated up to a depth of about 4.46 feet. Similarly, about 940 feet of oak Valley Road,
which is located about 4,700 feet downstream of the dam, will be inundated up to a depth of 4.13 feet.
Approximately 3,000 feet of Scale Road, (SR 795) which is located approximately 12,285 feet
downstream, will be inundated up to a maximum depth of about 2.64 feet.

Floodwater Retarding Structure No. 32 is currently classified as a High Hazard Class dam for NRCS
purposes in that failure of this structure may cause loss of human life, serious damage to homes,
industrial and commercial buildings, important public utilities, main highways, or railroads.

For the purposes of the Kentucky Dam Safety Regulations (KRS 151.000), Floodwater Retarding
Structure No. 32 is considered a Class (C) High Hazard Dam. Failure of a Class (C) dam may cause loss
of human life or serious damage to homes, commercial buildings, utilities, highways or railroads.

The Project Team examined five potential modes of dam failure during the planning study. These include
failure due to sedimentation, insufficient hydrologic capacity, seepage, seismic activity, and material
deterioration, which are described below.

Sedimentation T Limited Risk. Sedimentation can fill the designed sediment pool and eventually
encroach on the detention capacity. The current available flood storage capability, the future sediment
accumulation rates, and the future flood storage in the pool areas were evaluated to determine the
sediment volume and sedimentation rates for current and future conditions for the East Fork Clarks River
No. 32 reservoir.

Based on the Floodwater Retarding Structure No. 32 as-built plans, the normal pool elevation (also called
sediment pool elevation) is 396.3 feet NAVD88 and the design top of dam elevation is 409.3 feet

NAVD 88. According to the topographic survey conducted by Amec Foster Wheeler in April 2015, the top
of dam elevation was confirmed at elevation 409.3 feet NAVD88 (lowest point), resulting in a flood pool
storage between the top of dam elevation and the sediment pool elevation of 452.1 acre-feet.

Based on the sediment survey, the estimated total submerged accumulated sediment volume is

33.9 acre-feet, which equates to 42% of the design 100-year sediment storage capacity of 81.1 acre-feet.
The Sedimentation Report referenced an original sedimentation capacity of 75.0 acre-feet based on the
original digitized as-built plans.

The design of Floodwater Retarding Structure No. 32 included a sediment pool of 81.1 acre-feet for a
100-year design life. This equates to an original sedimentation rate of 0.81 acre-feet per year. The 2015
bathymetric survey provided an estimated accumulated submerged sediment volume of 33.9 acre-feet,
assuming the as-built plan sediment contours were correct. This equates to a sedimentation rate of
0.63 acre-feet per year for the first 54 years (1961-2015). No evidence of aerated sediment was
observed during inspection of past aerial photography.
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Future sedimentation was estimated by two methods:

1. The first method was to derive soil loss rates for different land use conditions and use them to estimate
future sedimentation. KY NRCS provided Soil Loss Rates to be used for input into NEH Section 3,
Chapter 8 and SCS-ENG-309. Soil loss rates were based on the National Land Cover Database
(NLCD 2011) and Web Soil Survey provided by USDA. This planning level evaluation estimated that
19.2 acre-feet of sediment storage capacity is required for the next 55 years of service life.

2. A more conservative approach applied the rate of sedimentation that the dam has experienced over the
life of the dam (54 years). This method predicted a conservative required capacity of 34.6 acre-feet.
This required amount is within the 55-year design life provided by the proposed alternative. This
method utilizes both submerged and aerated sediment and is accounted for within the design of the
structure. None of the aerated sediment was counted as flood storage.

The results indicated that approximately 66 years of functional life remain for the existing Floodwater
Retarding Structure No. 32 based on submerged sediment accumulation. Consequently, sedimentation
presents limited risk of failure for the dams. This estimate of functional life does not take into account
aerated sediment accumulation as it was not observed to be present during the evaluation.

Insufficient Hydrologic Capacity T High Risk. Floodwater Retarding Structure No. 32 was designed as
a Low Hazard Class dam and is currently classified as a High Hazard Class dam; consequently, the
auxiliary spillway does not have adequate discharge capacity to prevent overtopping and may have limited
resistance to erosion during the design storm event as evaluated by the SITES model. The principal
spillway and auxiliary spillway may be considered inadequate according to current High Hazard Class
dam design criteria. This deficiency is the result of downstream development, the threat to human life,
and the consequential requirement to pass a larger flood without overtopping.

Insufficient Auxiliary Spillway Integrity T High Risk. An auxiliary spillway breach or overtopping of the
existing dam during a storm event can cause hydrologic failure. The integrity and stability of the auxiliary
spillway is dependent upon depth, velocity, and duration of flow, the vegetative cover, and the
embankment 86s resistance to erosion

Seepage and Slope Stability 1 Very Low Risk. The Project Team analyzed the dams for slope stability
using soil seepage and strength parameters from laboratory analysis in conjunction with published
correlations and experience with similar soil types. Based upon the analysis, the slope stability and
seepage analyses appear to indicate that the drainage system is operating properly. Based on the review
of the available data, seepage and slope stability pose a very low risk for failure of the dam.

Seismic Activity T Very Low Risk. The integrity and stability of an earthen embankment during seismic
activity are dependent on the magnitude of the activity and the presence of unstable embankment or
foundation material. Foundation movement through consolidation, compression, or lateral movement can
create weak zones within the embankment where voids can form. This can cause conduit joint failure or
collapse of the embankment. Based on the review of the available data, seismic activity poses a very low
risk for failure of the dam.

Material Deterioration 1 Low Risk. Based on the visual inspection, the inlet and outlet of the principal
spillway pipe are functioning and there are no reported observations of cracking or deterioration of the
conduits. Material deterioration poses a low risk of dam failure.

Consequences of Dam Failure . Inundation due to dam failure potentially has the following consequences.

Loss of Life. The breach inundation study indicates that a dam failure may result in inundation of residential
structures and transportation facilities. The estimated Population at Risk for the existing Floodwater
Retarding Structure No. 32 is 17 and the associated Risk Index is 699.

Release of Harmful Materials. Large volumes of sediment and eroded embankment material released
to the stream would harm water quality, degrade aquatic habitat, and reduce downstream channel
capacity. Further, the inundation area includes agricultural land uses that may store hazardous materials.
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Agricultural Damage. Flood damage and sedimentation may cause reduced productivity of agricultural
land downstream from the structure.

Infrastructure Destruction.  Residential dwellings, fences, roads, bridges, public utilities, and farm
equipment may be damaged or destroyed.
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4.0 ALTERNATIVES

4.1 FORMULATIORROCESS
The following alternatives were considered in the development of this plan:

il

No Action/Future Without Federal Project  (FWOP)

The FWOP Alternative describes the most likely future condition that could be expected if NRCS
takes no action. It describes what is most likely to happen in the absence of any developed federal
alternative or changes in law or public policy.

The FWOP is used to compare other alternatives to determine the magnitude of benefits and adverse
effects. Clearly describing the FWOP condition provides the reference necessary to evaluate
changes caused by the alternatives. The FWOP Alternative may contain flaws, violate a law, or fail to
meet the Project Purpose and Need; but it must still be developed as a comparison.

Rehabilitation to Current High Hazard Clas s Dam Criteria

The Rehabilitation Alternative includes federally-assisted upgrading of the existing dam to current
applicable standards. Three different rehabilitation alternatives were considered. All eliminated
rehabilitation alternatives are described in Section 4.3 Alternatives Considered but Eliminated from
Detailed Study.

Decommissioning of Dam with Nonstructural Measures

The Decommissioning Alternative includes federally-assisted removal of the entire dam and
stabilizing the site. This alternative also includes acquisition and demolition of existing residential and
public structures in the downstream 100-year floodplain.

Nonstructural Measures (Acquisition or Relocation of At -Risk Structures and Floodproofing).
This alternative includes acquisition and demolition, relocation and flood damage reduction of
structures in the breach inundation area so that the hazard class can be lowered and less stringent
dam safety standards can be evaluated.

All other reasonable alternatives

Other alternatives that meet the purpose and need, including variations to the Rehabilitation
Alternatives were evaluated and are described in Section 4.3 Alternatives Considered but Eliminated
from Detailed Study.

National Economic Development (NED ) Alternative

The National Economic Development (NED) Alternative is not an independent option. It is the
alternative, or combination of alternatives, that reduces the off-site or public problem and maximizes
net national economic development benefits.

Alternative plans, including the NED plan, were formulated with consideration to completeness, effectiveness,
efficiency, and acceptability as required by the Economic and Environmental Principles and Guidelines for Water
and Related Land Resources Implementation Studies, March 10, 1983. These criteria are described below.

A

Completeness. Completeness is the extent to which a given alternative plan provides and accounts
for all necessary investments or other actions to ensure the realization of the planned effects. This
may require relating the plan to other types of public or private plans if the other plans are crucial to
the realization of the contributions to the objective.

Effectiveness. Effectiveness is the extent to which an alternative plan alleviates the specified
problems and achieves the specified opportunities.

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 Nationds environment .
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A Acceptability. Acceptability is the workability and viability of the alternative plan with respect to
acceptance by State and local entities and the public and compatibility with existing laws, regulations,
and public policies.

Table 4-1 summarizes the alternatives considered and the results of the screening process.

USDA-NRCS 21 August 2017



East Fork Clarks River Watershed
Supplemental Watershed Plan No. 3 and Environmental Assessment

Tabled-1

Range of Alternatives and Determination for Detailed Study

Screening Criteria * Carried
Forward
Alternative for
Completeness Effectiveness Efficiency Acceptability Detailed
Study
1 Does not meet Project Purpose Benefit/Costs of the FWOP
of providing flood damage were evaluated only for
reduction to agricultural land, comparison of federal
No Action/Future Does not meet Proiect rural transportation facilities, and alternatives. The estimated Consistent with state and
Without Federal PUrDOse and Needj rural residential structures. total cost of the FWOP local laws, regulations, and Yes
Project (FWOP) P ' 1 Addresses current risk of loss of alternative was $700,400 policies.
human life resulting from dam Sponsor financial resources
failure through compliance with may limit timely implementation
State regulations. of FWOP alternative.
Rehabilitation to Technically reliable. 1 Meets Project Purpose by
Current High Meets Project Purpose and providing flood damage The estimated total cost of the Consistent with state and
Hazard Class Need. reduction for at least the alternative was $3,665,300. local laws. requlations. and Yes
Dam Accounts for planned 33-year, 24-hour storm event. Most cost-effective federal olicies - €9 '
Criteria /NED effects including NED, EQ, 1 Reduces risk of loss of human alternative. p :
Alternative and OSE. 2 life resulting from dam failure.
m:gés Project Purpose and | ¢ jeets Project Purpose.
Does.not account for all EQ 1 Results in |ncr_eased water
Federal surface elevations downstream .
Decommissionin effects due_ o reduced 9 Addresses current risk of loss of The estimated total cost Consistent with state and
. lity from loss of . ) included $5,969,700 for -
g of Dam with water quality - human life resulting from dam S local laws, regulations, and Yes
existing sedimentation ; decommissioning and o
Nonstructural trapping and storage failure. nonstructural measures policies.
Measures capacity 1 Reconnects the stream. '
NED Account was not 1 Rec_iuces future operation and
evaluated. 2 maintenance costs.
Consistent with local laws,
Nonstructural Detailed planning was not . regulgtions, an_d_policies.
Measures Technically reliable and ::on?ucted dlée to _thledgxorbl_tant Requires achwgnon ﬁf
(Acquisition or provides for all accounts. 1 Meets Project Purpose. ofc?] colst an .SOC'?_h Isruption :aase(;ne_ntszor riac i
Relocation of At - NED, EQ, and OSE 1 Minimizes risk of loss of human of the altemative. The nundation zone that fies No

Risk Structures
and
Floodproofing)

accounts were not
evaluated. 2

life resulting from dam failure.

estimated cost of the
alternative was $5,236,000
which is 1.4 times more costly
than rehabilitation.

outside of the Base Flood
Zone.

Requires special restrictions
on future development in
breach inundation area.

! Economic and Environmental Principles and Guidelines for Water and Related Land Resources Implementation Studies, Section V. 8 Alternative Plans - 1.6.1 (c)
2See Section 4.5 Floodwater Retarding Structure No. 32 Comparison of Alternatives for Definition of P&G Accounts.
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4.2 SPONSO& RATIONALE FOBONDITIONS G TURBMTHOUTFEDERAIPROJECT

East Fork Clarks River Floodwater Retarding Structure No. 32, designed and constructed as a Low
Hazard Class dam, does not meet current dam design and safety criteria for High Hazard Class dams.

Kentucky Department for Environmental Protection, Division of Water, Water Infrastructure Branch i Dam
Safety and Floodplain Compliance Section will likely issue an administrative order requiring that the
Sponsor upgrade the dam to current state standards; remove and/or relocate the hazards; or remove the
hazard by removing the storage function of the reservoir. If the Sponsor does not comply with the
administrative order, Kentucky Department for Environmental Protection, Division of Water, Water
Infrastructure Branch i Dam Safety and Floodplain Compliance Section would likely breach the structure
to remove the storage functions and bill the Sponsor for the work.

An evaluation of the Sponsorés options Enimonmedati ng a
Protection administrative order, in the absence of NRCS technical and financial assistance, indicated that

the likely Sponsor response would be to remove the storage function of the reservoir by constructing a

breach, as directed by Kentucky Department for Environmental Protection.

4.3 ALTERNATIVESONSIDERED BELIMINATED FRAMETAILELBSTUDY

Nonstructural Measures (Acquisition or Relocation of At-Risk Structures and Floodproofing). This
alternative removes the downstream hazard and allows Floodwater Retarding Structure No. 32 to be
reclassified as a Low Hazard Class dam. Land use restrictions would need to be implemented to prevent
future upgrades to High Hazard Class dam due to downstream development within the breach inundation
area. The threat to human life from sudden dam failure would be reduced by relocating the residential and
commercial structures and raising and/or relocating the roadways within the potential breach inundation.

According to the Breach Inundation Study, nine residential structures are identified as being inundated by
the dam breach and would have to be relocated outside the breach inundation zone. Additionally, three
roads with Average Annual Daily Traffic ranging from 96 to 332 vehicles per day are predicted to be
inundated by a breach of Floodwater Retarding Structure No. 32.

The Nonstructural Measures (Acquisition or Relocation of At-Risk Structures and Floodproofing)
alternative includes the following:

Maintain the current dam and auxiliary spillway configurations.

Replace the principal spillway riser to extend service life of the dam by 50 years plus 3 years for

implementation and meet current NRCS and State of Kentucky criteria for a Low Hazard Class Dam.

1 Armor the auxiliary spillway.

1 Remove the nine residential properties from the breach zone by floodproofing, acquisition, or relocation.

1 Floodproof the three downstream road crossings by raising and rebuilding the roadbed at an elevation
above the breach inundation zone or provide early flood warning systems.

1 Acquire easements for property that lies between 100-year FEMA Floodplain and breach inundation area.

f
f

The total estimated cost for the Nonstructural Measures (Acquisition or Relocation of At-Risk Structures
and Floodproofing) Alternative is $5,236,100. The excessive local cost of this alternative and social
disruption caused by acquisition of easement for Breach Inundation Zone that lies outside of the Base
Flood Zone is considered unreasonable. Therefore, the Other Nonstructural Measures (Acquisition or
Relocation of At-Risk Structures and Floodproofing) Alternative was eliminated from detailed study due to
exorbitant local costs and social disruption caused by the need for acquisition of easements for Breach
Inundation Zone that lies outside of the Base Flood Zone.

Rehabilitation Options . Rehabilitation options were considered and eliminated from detailed evaluation
in consultation with the Sponsor. The following variations, are also noted in Table 4-2 were evaluated
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based on effectiveness, efficiency, constructability, and compatibility with the purpose and need for the
project:

Rehabilitation Option 1. To comply with high hazard dam requirements, the PS conduit diameter must

be 30 inches or greater, therefore, the existing PS would need to be replaced with a larger conduit, in this

case a 48-inch diameter RCP conduit and D x 3D concrete riser with weir crest at Elevation 401.7 feet

NAVDS88. A roller compacted concrete (RCC) overtopping section with a width of 700 feet would need to

be constructed at a crest Elevation of 409.3 feet NAVD88 and the remaining portions of the earthfill dam

would be raised to a TOD crest Elevation of 412.3 feet NAVD88. The existing auxiliary spillway would be

filled. To maintain existing lower flows with the larger-si zed conduit, an orifice sl ot
constructed which would lower the normal pool to 393.7. Homes upstream of the dam would not be

impacted and the highway would require only a slight raising by 0.3 feet.

Rehabili tation Option 2. With this option, the existing PS would need to be replaced with a 48-inch
diameter RCP conduit and D x 3D concrete riser with weir crest at Elevation 401.7 feet NAVD88 (same as
Option 1). The existing AS on the left side of the dam would need to be filled and reconstructed along the
right side of the dam with a 200-foot bottom width and a raised crest Elevation of 409.3 feet NAVD88. It
is expected that the AS will need to be armored with Articulated Concrete Block (ACB). The TOD would
need to be raised to Elevation 415.4 feet NAVD88. To maintain existing lower flows with the larger-sized

conduit, an orifice slot (16x46) woul d bEevaton387ructed
feet NAVD88. Two upstream homes would require floodproofing and the highway would require raising
by 3.4 feet.
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Table4-2
Rehabilitatio®ptions
Existing : :
Feature Condition Option 1 Option 2
Top of Dam Elevation
(feet NAVDSS) 409.4 412.3 415.4
Auxiliary Spillway Crest Elevation
(feet NAVDSS) 406.4 409.3 409.3
Auxiliary Spillway Crest Width 45 700 200
(feet)

. . : Vegetated Roller Compacted Articulated Concrete
Auxiliary Spillway Crest Material Earth Concrete Block
Auxiliary Spillway Exit Channel Vegetated Roller Compacted Articulated Concrete
Material Earth Concrete Block
Principal Spillway Crest Elevation
(feet NAVD8S) 396.4 401.7 401.7
Principal Spillway Conduit REliened Reinforced Concrete Reinforced Concrete

: Concrete . .
Material ; Pipe Pipe
Pipe

Principal Spillway Conduit
Diameter 20 48 48
(inches)
Principal Spillway Piping . . . .
Protection Cutoff Collars Drainage Diaphragm Drainage Diaphragm
Existing Footprint of Project - Maintained Maintained
Total Cost = $3,665,300 $5,540,900
Operation and Maintenance

- Increased Increased
Costs
Meets Project Purpose and No Yes Yes

Need?

4.4 DESCRIPTION GETERNATIVBLANS

Future Without Feder al Project . The Future Without Federal Project condition is the baseline from
which all other alternatives are measured. It reflects the most likely future conditions expected to exist
over the life of the project without the potential federal funding identified in this plan.

The Sponsor has indicated that a minimum level breach of the dam, such as the removal of a portion of

the earthen embankment, as directed by the Kentucky Department for Environmental Protection, Division

of Water, Water Infrastructure Branch 1 Dam Safety and Floodplain Compliance Section, would be the
Future Without Federal Project approach conducted (See Figure C-13 and Figure C-14). For the

purposes of this planning study, as-built drawings/plans were used to determine the floodplain width prior
to construction of the dam. The existing embankment would be partially removed. However, due to the

height of the dam and the need for a stable slope, the final breach width at top of dam would be
approximately 368 feet. The existing auxiliary spillway would be used as an on-site disposal area for
excess excavated material. The principal spillway, riser, drain pipes, and impact basin would be
removed. Riprap slope protection would be installed up to the anticipated high water level. Detailed
floodplain maps were created for this alternative; however, additional hydraulic modeling would be
required to determine the impacts to flood elevations upstream of the remaining structure. The total
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installation cost of the Future Without Federal Project condition is estimated to be $700,400. The
average value of the lost flood damage reduction benefits resulting from implementing the Future Without
Federal Project condition would be $37,100 annually.

If Floodwater Retarding Structure No. 32 was breached by the Sponsor, it would cause the following impacts:

91 Periodic Flooding, Sedimentation, and Other Damage
The existing dam provides sediment storage capacity and flood-damage reduction to landowners,
residents, motorists, and others using the Project benefit area. Without the dam, periodic flood
events would result in increased flood damages, sedimentation damage, and other associated
damages at or in excess of pre-Project levels.

1 Increased Flooding Downstream
The existing downstream structures are currently receiving flood reduction benefits because the
presence of the dam regulates the release of water. The existing auxiliary spillway is currently
activated for events larger than the 33-year, 24-hour storm. For these events, flood protection
benefits remain but are reduced. This reduced level of flood protection remains for events up to and
including the 100-year, 24-hour storm. The Future Without Federal Project condition induces flooding
downstream. A comparison of water surface elevations for alternatives is provided in Table E-1.

Decommissioning of Floodwater Retarding Struc ture No. 32 with Non structural Measures . The
Decommissioning Alternative was evaluated to include the entire removal of Floodwater Retarding
Structure No. 32, removal of the principal spillway structure, release of the impoundment, and
stabilization/restoration of stream and 100-year floodplain functions.

Approximately 1,900 linear feet of the stream channel and floodplain restoration would likely be required.
Additional hydraulic analysis would have to be performed during the design stage to determine the most
adequate stream channel and geometry and to refine the delineated 100-year floodplain downstream of
the site. The stream channel within the existing impoundment would be approximately 14 feet wide, to
reflect the natural channel width based on the as-built drawings. The associated floodplain would be
approximately 400 feet wide, and would merge upstream with the existing Zone A 100-year floodplain. A
detailed hydraulic model for the alternative was created simulating conditions without the dam in place.
For the purpose of this study, the area upstream of the dam will remain approximated for all alternatives.
Figure C-15 and Figure C-16 present approximate extents of the proposed restored streamline and
floodplain. The areas of the impoundment outside of the floodplain would also require additional
stabilization against erosion from runoff.

Decommissioning would eliminate flood storage and protection provided by the dam, which would expose
downstream properties to an increased risk of flooding, property damage, and loss of human life. As a result,
the Decommissioning Alternative alone would not meet the objective to provide downstream flood damage
reductions for at least the 33-year, 24-hour storm event. No homes are predicted to flood as a result of the
decommissioning alternative. Refer to Figure C-17 for a comparison of detailed floodplains for both
decommissioning and existing conditions, developed as part of this study.

The cost associated with decommissioning, along with the necessary costs of nonstructural flood damage
reduction measures, is estimated to be $5,969,700.

After decommissioning, there would be no impounded water or sediment storage provided by the dam.
The principal spillway system would be removed and disposed of in a suitable manner. If the dam was
decommissioned, it would cause the following impacts:

91 Periodic Flooding, Sedimentation, and Other Damage
The existing dam provides sediment storage capacity and flood-damage reduction to landowners,
residents, motorists, and others using the Project benefit area. Without the dam, periodic flood
events would result in flood damages, sedimentation damage, and other associated damages at or in
excess of pre-Project levels.

1 Increased Flooding Downstream
The existing downstream structures are currently receiving flood reduction benefits because the
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