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APPENDIX C

FL FLOOD OVERLAY PROVISIONS

A. Any permitted developments in the 100 year flood plain shall be designed to allow
participation in the National Flood Insurance Program.-ALL PERMITS

B. The issuance of permits for developments within the channel of a stream or river is
prohibited (except as provided for in Section G: paragraph 2.1. and in Section L,
paragraph 5.) -ALL PERMITS

C. 100 year flood plains and ﬂash flood areas are encouraged to be used as open space,
recreational, and agricultural land uses.-ALL PERMITS

D. Definitions

Unless speciﬁcally defined below, words or phrases used in these regulaﬁons shall be
interpreted to give them the meaning they have in commen usage and to gwe these
- ———-—-——————yegulations-its most reasonable- appllcatlon e e e s

Alluvial Fan Flooding — Flooding occurring on the surface of an alluvial fan or similar
landform which originates at the apex and is characterized by high-velocity flows; active
processes of erosion, sediment transport, and deposition; and unpredictable flow paths.

Apex — A point on an alluvial fan or similar landform below which the flow path of the
major stream that formed the fan becomes unpredictable and alluvial fan flooding can
occur.

Area of Shallow Flooding — A designated AO, AH, or VO zone on a community’s Flood
Insurance Rate Map (FIRM) with a one percent chance or greater annual chance of
flooding to an average depth of one to three feet where a clearly defined channel does not
exist, where the path of flooding is unpredictable and where velocity flow may be
evident. Such flooding is characterized by ponding or sheet flow.

Base Flood - The flood having a one percent chance of being equaled or exceeded in any
given year.

Basement — Any area of the building having its floor sub-grade (below ground level) on
all sides.

Channel - A watercourse with a definite bed and banks which confine and conduct the
normal continuous or intermittent flow of water.
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Critical Feature — An integral and réadily identifiable part of a flood protection system,
without which the flood protection provided by the entire system would be compromised.

Development — Any man-made change in improved and unimproved real estate,
including but not limited to buildings or other structures, mining, dredging, filling,
grading, paving, excavation or drilling operations or storage of equipment or materials.

Elevated Building — A non-basement building (1) built, in the case of a building in Zones
A1-30, AE, A, A99, AO, AH, B, C, X, and D, to have the top of the elevated floor, or in
the case of a building in Zones V1-30, VE, or V, to have the bottom of the lowest
horizontal structure member of the elevated floor elevated above the ground level by
means of pilings, columns (posts and piers), or shear walls parallel to the floor of the
water and (i1) adequately anchored so as not to impair the structural integrity of the
building during a flood of up to the magnitude of the base flood. In the case of Zones
Al1-30, AE, A, A99, AO, AH, B, C, X, and D, “elevated building” also includes a
building elevated by means of fill or solid foundation perimeter walls with openings
sufficient to facilitate the unimpeded movement of flood waters. In the case of Zones
V1-30, VE, or V, “elevated building” also includes a building otherwise meeting the
definition of “elevated building,” even though the lower area is enclosed by means of

--——-breakaway walls if the breakaway walls met the standards-of Section-60.3(e)(5)-of the - -

National Flood Insurance Program regulations.

Existing Construction — For the purposes of determining rates, structures for which the
“start of construction” commenced before the effective date of the FIRM or before
January 1, 1975, for FIRMs effective before that date. “Existing construction” may also
be referred to as “existing structures.”

Existing Manufactured Home Park or Subdivision — A manufactured home park or
subdivision for which the construction of facilities for servicing the lots on which the
manufactured homes are to be affixed (including, at a minimum, the installation of
utilities, the construction of streets, and either final site grading or the pouring of concrete
pads) is completed before the effective date of the floodplain management regulations
adopted by a community.

Expansion to an Existing Manufactured Home Park or Subdivision — The preparation of
additional sites by the construction of facilities for servicing the lots on which the
manufactured homes are to be affixed (including the installation of utilities, the
construction of streets, and either final site grading or the pouring of concrete pads).

Flood or Flooding — A general and temporary condition of partial or complete inundation
of normally dry land areas from (i) the overflow of inland waters or (ii) the unusual and
rapid accumulation or runoff of surface waters from any source.
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Flood Insurance Rate Map - An official map of a community, on which the Federal
Emergency Management Agency (FEMA) has delineated both the areas of special flood
hazards and the risk premium zones applicable to the community.

Flood Insurance Study - The official report provided by the Federal Emergency
Management Agency. The report contains flood profiles, water surface elevation of the
base flood, as well as the Flood Boundary-Floodway Map.

Flood Hazard Boundary Map - An official map of a community, issued by the Federal
Emergency Management Agency, FEMA, where the boundaries of the flood, mud-slide
(i.e., mud-flow) related erosion areas having special hazards have been designated as
Zones A,M, and/or E. Where applicable, Flood Insurance Rate Maps (FIRM) have
superceded Flood Hazard Boundary Maps.

Floodplain or Flood-prone Area — Any land area susceptible to being inundated by water
from any source (see definition of flooding).

Floodplain Management — The operation of an overall program of corrective and
preventive measures for reducing flood damage, including but not limited to emergency
preparedness plans, flood control works and floodplain management regulations.

Floodplain Management Regulations — Land Use Regulations, building codes, health
regulations, special purpose regulations (such as floodplain regulation, grading regulation
and erosion control regulation) and other applications of police power. The term
describes such state or local regulations, in any combination thereof, which provide
standards for the purpose of flood damage prevention and reduction.

Flood Protection System — Those physical structural works for which funds have been
authorized, appropriated, and expended and which have been constructed specifically to
modify flooding in order to reduce the extent of the areas within a community subject to a
“special flood hazard” and the extent of the depths of associated flooding. Such a system
typically includes hurricane tidal barriers, dams, reservoirs, levees or dikes. These
specialized flood modifying works are those constructed in conformance with sound
engineering standards.

Flood Proofing — Any combination of structural and non-structural additions, changes, or
adjustments to structures which reduce or eliminate flood damage to real estate or
improved real property, water and sanitary facilities, structures and their contents.

Floodway (Regulatory Floodway) — The channel of a river or other watercourse and the
adjacent land areas that must be reserved in order to discharge the base flood without
cumulatively increasing the water surface elevation for than a designated height.

APPENDIX C-Flood Overlay
Land Use Regulations
Lincoln County, Wyoming
5/412005
-4



Functionally Dependent Use — A use which cannot perform its intended purpose unless it
is located or carried out in close proximity to water. The term includes only docking
facilities, port facilities that are necessary for the loading and unloading of cargo or
passengers, as ship building and ship repair facilities, but does not include long-term
storage or related manufacturing facilities.

Highest Adjacent Grade — The highest natural elevation of the ground surface prior to
construction next to the proposed walls of a structure.

Historic Structure — Any structure that 1s:

1. Listed individually in the National Register of Historic Places (a listing
maintained by the Department of Interior) or preliminarily determined by the
Secretary of the Interior as meeting the requirements for individual listing on the
National Register;

2. Certified or preliminarily determined by the Secretary of the Interior as
contributing to the historical significance of a registered historic district or a
district preliminarily determined by the Secretary to qualify as a registered
historic district;

3. Individually listed on a state inventory of historic places in communities with
historic preservation programs that have been certified either:

e —m —— -a—-by an-approved state program.as-determined by the Secretary ofthe .

Interior or;

b. directly by the Secretary of the Interior in states without approved
programs. :

Levee — A man-made structure, usually an earthen embankment, designed and
constructed in accordance with sound engineering practices to contain, control, or divert
the flow of water so as to provide protection from temporary flooding.

Levee System — A flood protection system which consists of a levee, or levees, and
associated structures, such as closure and drainage devices, which are constructed and
operated in accordance with sound engineering practices.

Lowest Floor - The lowest floor of the lowest enclosed area, including basement. An
unfinished or flood-resistant enclosure, usable solely for parking of vehicles, building
access, or storage, in an area other than a basement area is not considered a building's
lowest floor, provided that such enclosure is not built so as to render the structure in
violation of the applicable non-elevation design requirements of the applicable non-

elevation design requirement of Section 60.3 of the National Flood Insurance Program
regulations.

Manufactured Home — A structure transportable in one ore more sections, which is built
on a permanent chassis and is designed for use with or without a permanent foundation
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when connected to the required utilities. The term “manufactured home™ does not
include a “recreational vehicle.”

Manufactured Home Park or Subdivision — A parcel (or contiguous parcels) of land
divided into two or more manufactured home lots for rent or sale.

Mean Sea Level — For the purposes of the National Flood Insurance Program, the
National Geodetic Vertical Datum (NGVD) of 1929 or other datum, to which base flood
elevations shown on a community’s Flood Insurance Rate Map are referenced.

New Construction — For the purpose of determining insurance rates, structures for which
the “start of construction” commenced on or after the effective date of an initial FIRM or
after December 31, 1974, whichever is later, and includes any subsequent improvements
to such structures. For floodplain management purposes, “new construction” means
structures for which the “start of construction” commenced on or after the effective date
of a floodplain management regulation adopted by a community and includes any
subsequent improvements to such structures.

New Manufactured Home Park or Subdivision — A manufactured home park or
subdivision for which the construction of facilities for servicing the lots on which the

i manufactured homes-are to-be affixed (including at a minimum, the installationof .
utilities, the construction of streets, and either final site grading or the pouring of concrete
pads) is completed on or after the effective date of floodplain management regulations
adopted by a community.

Recreational Vehicle — A vehicle which is:

1. built on a single chassis;

2. 400 square feet or less when measured at the larges horizontal projections;

3. designed to be self-propelled or permanently towable by a light duty truck;
and

4. designed primarily not for use as a permanent dwelling but as temporary

living quarters for recreational, camping, travel, or seasonal use.

Start of Construction — Including substantial improvement, the date the building permit
was issued, provided the actual start of construction, repair, reconstruction, rehabilitation,
addition, placement, or other improvement was within 180 days of the permit date. The
actual start means either the first placement of permanent construction of a structure on a
site, such as the pouring of slab or footings, the installation of piles, the construction of
columns, or any work beyond the stage of excavation; or the placement of a
manufactured home on a foundation. Permanent construction does not include land
preparation, such as clearing, grading and filling; nor does it include the installation of
streets and/or walkways; nor does it include excavation for basement, footings, piers or
foundations or the erection of temporary forms; nor does it include the installation on the
property of accessory buildings, such as garages or sheds not occupied ad dwelling units
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or not part of the main structure. For a substantial improvement, the actual start of
construction means the first alteration of any wall ceiling, floor, or other structural part of
a building, whether or not that alteration affects the external dimensions of the building.

Structure — A walled and roofed building, including a gas or liquid storage tank, that is
principally above ground, as well as a manufactured home. :

Substantial Damage — Damage of any origin sustained by a structure whereby the cost of
restoring the structure to its before damaged condition would equal or exceed 50 percent
of the market value of the structure before the damage occurred.

Substantial Improvement — Any reconstruction, rehabilitation, addition, or other
improvement of a structure, the cost of which equals or exceeds 50 percent of the market
value of the structure before “start of construction” of the improvement. This includes
structures, which have incurred “substantial damage,” regardless of the actual repair work
performed. The term does not however, include either:

1. Any project for improvement of a structure to correct existing violations
of state or local health sanitary, or safety code specifications which have
been identified by the local code enforcement official and which are the
minimum necessary conditions or

2.~ Any-alteration of a “historic structure,” provided that the alteration-will — .
not preclude the structure’s continued designation as a “historic structure.”

Variance — A grant of relief to a person from the requirement of these Land Use
Regulations when specific enforcement would result in unnecessary hardship. A
variance, therefore, permits construction or development in a manner otherwise
prohibited by these regulations. (For full requirements see Section 60.6 of the National
Flood Insurance Program regulations.)

Violation — The failure of a structure or other development to be fully compliant with the
community’s floodplain management regulations. A structure or other development
without the elevation certificate, other certifications, or other evidence of compliance
required in Section 60.3(b)(5), (c)(4), (c)(10), (d)(3), (e)(2), (e)(4), or (e)(5) is presumed
to be in violation until such time as that documentation is provided.

Water Surface Elevation — The height, in relation to the National Geodetic Vertical
Datum (NGVD) of 1929 (or other datum, where specified), of floods of various
magnitudes and frequencies in the floodplains of coastal or riverine areas.
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E. National Flood Insurance Program

1. Statutory Authorization, Findings of Fact, Purpose and Objectives:

a. Statutory Authorization. The Legislature of the State of Wyoming has in
Section 18-5--105 et seq. Wyoming Statutes Annotated, 1977 edition as
amended, delegated the responsibility to local governmental units to adopt
regulations designed to promote the public health, safety, and general welfare
of its citizenry. Therefore, the Board of County Commissioners of Lincoln
County, Wyoming does resolve as follows:

b. Findings of Fact

L.

2.

The flood hazard areas of Lincoln County are subject to periodic
mundation which results in loss of life and property, health and safety
hazards, disruption of commerce and governmental services, extraordinary
public expenditures for flood protection and relief, and impairment of the
tax base, all of which adversely affect the public health, safety and general
welfare.

These flood losses are caused by the cumulative effect of obstructions in
floodplains which increase flood heights and velocities, and by the

T occupancy- offlood hazar d—-areas—by uses-vulnerable to-flood-and-——— —

hazardous to other lands because they are inadequately elevated,
floodproofed or otherwise unprotected from flood damage.

c. Statement of Purpose. It is the purpose of these Land Use Regulations to
promote the public health, safety, and general welfare, and to minimize public
and private losses due to flood conditions in specific areas by provisions

designed:

1. To protect human life and health;

2. To minimize expenditures of public money for costly flood control
projects;

3. To minimize the need for rescue and relief efforts associated with flooding
and generally undertaken at the expense of the general public;

4. To minimize prolonged business interruptions;

5. To minimize damage to public facilities and utilities, such as water and
gas mains, electric, telephone and sewer lines, streets and bridges located
in floodplains; '

6. To help maintain a stable tax base by providing for the sound use and
development of floodprone areas in such a manner as to minimize future
flood blight areas;

7. To insure that potential buyers are notified that property is in a flood area;
and

8. To ensure that those who occupy floodplain areas assume responsibility

for their actions.

APPENDIX C-Flood Overlay
Land Use Regulations
Lincoln County, Wyoming
5/4/2005
8-



d. Methods of Reducing Flood Losses. In order to accomplish its purposes, these
Land Use Regulations include methods and provisions for:

1. Restricting or prohibiting uses which are dangerous to health, safety, and
property in times of flood, or cause excessive increases in flood heights or
velocities;

2. Requiring that uses vulnerable to floods, including facilities which serve
such uses, be protected against flood damage at the time of initial
construction;

3. Controlling the alteration of natural flood plains, stream channels, and
natural protective barriers, which help accommodate or channel flood
waters;

4. Controlling filling, grading, dredging, and other development which may
increase flood damage; and,

5. Preventing or regulating the construction of flood barriers which will
unnaturally divert flood waters or which may increase flood hazards to
other lands.

. F._General Provisions

1. The provisions of the flood overlay regulations shall apply to all
areas of special flood hazard within the jurisdiction of Lincoln County,
Wyoming,.

2. Basis for Establishing the Areas of Special Flood Hazard. The

areas of special flood hazard identified by the Federal Emergency
Management Agency (FEMA) in scientific and engineering reports
entitled Flood Insurance Study for Lincoln County, Wyoming
Unincorporated Areas, dated, 21 September 1998 and Flood Insurance
Study for Lincoln County, Wyoming Unincorporated Areas, dated June
17, 2003 with the following accompanying Flood Insurance Rate Maps
(FIRM) for Lincoln County, Wyoming Unincorporated Areas
(Community Number 560032): Panels INDOA, 100C, 250C, 650B, 675B,
775B, 785C, 800C, 850B, 900B, 925B, 975B, 1050B, 1080B, 1081B,
1083B, 1090B, 1095B, 1125B, 1150B, 1275B, 1370C, 1485C, 1495C,
1610C, 1640C, and 1755C, are hereby and declared to be a part of these
Land Use Regulations. These studies and maps are attached at the end of
Appendix C. In addition, Flood Hazard Boundary information from
earlier maps for otherwise unmapped areas has been incorporated into the
Flood Plain Comprehensive Plan Map No. 11.

3. Development permits, as defined by these Land Use Regulations,
shall be required to ensure conformance with the provisions of the flood
overlay regulations.
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4. No structure shall hereafter be located, altered, or have its use
changed without full compliance with the terms of these Land Use
Regulations and other applicable regulations.

5. This regulation is not intended to repeal, abrogate, or impair any
existing easements, covenants, or deed restrictions. However, where these
Land Use Regulations and another regulation, easement, covenant, or deed
restriction conflict or overlap, whichever imposes the more stringent
restrictions shall prevail.

6. In the interpretation and application of these Land Use
Regulations, all provisions shall be:

a. considered as minimum requirements;

b. liberally construed in favor of the governing body; and

¢. deemed neither to limit nor repeal any other powers granted under
State statutes. :

7. The degree of flood protection required by these Land Use Regulations is
considered reasonable for regulatory purposes and is based on scientific and
engineering considerations. On rare occasions greater floods can and will
occur and flood heights may be increased by man-made or natural causes.
These regulations do not imply that land outside the areas of special flood

o hazards or uses permitted within such areas-will be free from flooding or flood - — - — — —

damages. These regulations shall not create liability on the part of the
community or any official or employee thereof for any flood damages that
result from reliance on these Land Use Regulations or any admlmstratlve
decision lawfully made thereunder.

G. Administration

1. The Director of the Office of Planning and Development and the Senior
Planner are hereby appointed to administer and implement the provisions
of these Land Use Regulations and other appropriate sections of 44 CFR
(National Flood Insurance Program Regulations) pertaining to floodplain
management.

2. The duties of the Administrator shall include, but are not limited to, the
following:

a. Maintain and hold open for public inspection all records pertaining to
the provisions of these Land Use Regulations.

b. Review permit application(s) to determine whether proposed building
site, including the placement of manufactured homes, Wﬂl be
reasonably safe from flooding.

c. Review, approve or deny all applications for development permits
tequired by adoption of these Land Use Regulations.
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Review permits for proposed development to assure that all necessary
permits have been received from those governmental agencies from
which prior approval is required by Federal or State law, including
Section 404 of the Federal Water Pollution Control Act Amendments
of 1972,33 U.S.C. 1334.

Where interpretation is needed as to the exact location of the
boundaries of the areas of special flood hazards (for example, where
there appears to be a conflict between a mapped boundary and actual
field conditions) the Administrator shall make the necessary
Interpretation.

Notify, in riverine situations, adjacent communities and the State
Coordinating Agency which is the Wyoming Emergency Management
Agency, prior to any alteration or relocation of a watercourse, and
submit evidence of such notification to the Federal Emergency
Management Agency.

Assure that the flood carrying capacity within the altered or relocated
portion of any watercourse is maintained.

When base flood elevation data has not been provided in accordance
with Section F, Paragraph 2, the Administrator shall obtain, review
and reasonably utilize any base flood elevation data and floodway data

-——————-available from-a Federal; State or-other-source; in-orderto-administer——

i

the provisions of Section L.

When a regulatory floodway has not been designated, the
Administrator must require that no new construction, substantial
improvements, or other development (including fill) shall be permitted
within Zones A1-30 and AE on the community’s FIRM unless it is
demonstrated that the cumulative effect of the proposed development,
when combined with all other existing and anticipated development,
will not increase the water surface elevation of the base flood more
than one foot at any point within the community.

Under the provisions of 44 CFR Chapter 1, Section 65.12, of the
National Flood Insurance Program regulations, a community may
approve certain development in Zones A1-30, AE, AH, on the
community’s FIRM which increases the water surface elevation of the
base flood by more than one foot, provided that the community first
applies for a conditional FIRM revision through FEMA (Conditional
Letter of Map Revision).

3. Permit Procedures. Application for a Development permit shall be
presented to the Administrator on forms furnished by him/her and may
include, but not be limited to, plans in duplicate drawn to scale showing
the location, dimensions, and elevation of proposed landscape alterations,
existing and proposed structures, including the placement of manufactured
homes and the location of the foregoing in relation to areas of special
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flood hazard. Additionally, the following information is required:

a. Elevation (in relation to mean sea level), of the lowest floor (including
basement) of all new and substantially improved structures; :

b. Elevation in relation to mean sea level to which any nonresidential
structure shall be floodproofed,

¢. A certificate from a professional engineer or architect that the
nonresidential floodproofed structure shall meet the floodproofing
criteria of Section I, Paragraph 2.b.

d. Description of the extent to which any watercourse or natural drainage
will be altered or relocated as a result of proposed development.

e. Maintain a record of all such information in accordance with Section
G, Paragraph 2.a.

4. Approval or denial of a Development Permit by the Administrator shall be
based on all of the provisions of these Land Use Regulations and the
following relevant factors:

a. The danger to life and property due to flooding or erosion damage;

b. The susceptibility of the proposed facility and its contents to flood
damage and the effect of such damage on the individual owner;

c. The danger that materials may be swept onto other lands to the i m]ury

B -———of others——————-—-————-- [ — e ——

d. The compatibility of the proposed use wﬁh existing and anticipated
development;

e. The safety of access to the property in times of flood for ordinary and
emergency vehicles;

f  The costs of prov1d1ng governmental services during and after flood
conditions including maintenance and repair of streets and bridges, and
public utilities and facilities such as sewer, gas, electrical and water
systems;

g. The expected heights, velocity, duration, rate of rise and sediment
transport of the flood waters and the effects of wave action, if
applicable, expected at the site;

h. The necessity to the facility of a waterfront location, where applicable;

The availability of altemative locations, not subject to flooding or

erosion damage, for the proposed use;

j.  The relationship of the proposed use to the comprehensive plan for
that area.

-

H. Variance Procedures

1. The Board of County Commussioners shall hear and render judgement on
requests for variances from the requirements of these flood regulations.
2. The Board shall hear and render judgement on an appeal only when it is
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alleged there is an error in any requirement, decision, or determination
made by the Administrator in the enforcement or administration of these
regulations. :

3. Any person aggrieved by the decision of the Board may appeal such
decision in the courts of competent jurisdiction.

4. The administrator shall maintain a record of all actions involving an appeal
and shall report variances to the Federal Emergency Management Agency
upon request.

5. Variances may be issued for the reconstruction, rehabilitation or
restoration of structures listed on the National Register of Historic Places
or the State Inventory of Historic Places without regard to the procedures
set forth in the remainder of this Section.

-6. Variances may be issued for new construction and substantial
improvements to be erected on a lot of one-half acre or less in size
contiguous to and surrounded by lots with existing structures constructed
below the base flood level, providing the relevant factors in Section I,
paragraph 1. have been fully considered. As the lot size increases beyond
the one-half acre, the technical justification required for issuing the
variance increases.

7. Upon consideration of the factors noted above and the intent of this

e e — ——oFdinance;-the Board may-attach-such-conditions to the granting-of ———— ———-—

variances as it deems necessary to further the purpose and objectives of
these regulations (Section E., paragraph 1.c).

8. Variances shall not be issued within any designated floodway if any
increase in flood levels during the base flood discharge would result.

9. Variances may be issued for the repair or rehabilitation of historic
structures upon a determination that the proposed repair or rehabilitation
will not preclude the structure’s continued designation as a historic
structure and the variance is the minimum necessary to preserve the
historic character and design of the structure.

10. Prerequisites for granting variances:
a. Variances shall only be issued upon a determination that the variance is
the minimum necessary, considering the flood hazard, to afford relief.
b. Variances shall only be issued upon:
1. showing a good and sufficient cause;
2. a determination that failure to grant the variance would resultin
exceptional hardship to the applicant, and
3. a determination that the granting of a variance will not result in
increased flood heights, additional threats to public safety, ,
extraordinary public expense, create nuisances, cause fraud on or
victimization of the public, or conflict with existing local laws or
regulations.
c. Any applicant to whom a variance is granted shall be given written
notice that the structure will be permitted to be built with the lowest
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floor elevation below the base flood elevation, and that the cost of flood
insurance will be commensurate with the risk resulting from the
reduced lowest floor elevation.

11. Variances may be issued by a community for new construction and
substantial improvements and for other development necessary for the
conduct of a functionally dependent use provided that:

a. the criteria outlined in Section G. paragraph 4. a-j
are met, and

b. the structure or other development is protected by methods that
minimize flood damages during the base flood and create no additional
threats to public safety.

I. Provisions for Flood Hazard Reduction

1. General Standards - In all areas of special flood hazards the following
provisions are required for all new construction and substantial
improvements:

a. All new construction or substantial improvements shall be

~—designed-(or modified)-and-adequately anchored toprevent—————————
flotation, collapse or lateral movement of the structure
resulting from hydrodynamic and hydrostatic loads, including
the effects of buoyancy;

b. All new construction or substantial improvements shall be
constructed by methods and practices that minimize flood
damage;

c. All new construction or substantial improvements shall be
constructed with materials resistant to flood damage;

d. All new construction or substantial improvements shall be
constructed with electrical, heating, ventilation, plumbing, and
air conditioning equipment and other service facilities that are
designed and/or located so as to prevent water from entering
or accumulating within the components during conditions of
flooding;

e. All new and replacement water supply systems shall be designed
to minimize or eliminate infiltration of flood waters into the
system;

f. New and replacement sanitary sewage systems shall be designed
to minimize or eliminate infiltration of flood waters into the
system and discharge from the systems into flood waters; and,

g. On-site waste disposal systems shall be located to avoid

impairment to them or contamination from them during

flooding.
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2. Specific Standards - In all areas of special flood hazards where base
flood elevation data has been provided as set forth in (i) Section F.,
paragraph 2, or (i1) Section G., paragraph 2.h, the following provisions are
required:

a. Residential Construction — new construction and substantial
improvement of any residential structure shall have the lowest
floor (including basement), elevated to or above the base flood
elevation. A registered professional engineer, architect, or land
surveyor shall submit a certification to the Administrator that the
standard of this subsection as proposed in Section G., paragraph
3.a. 1s satisfied. Where Base Flood Elevations have not been
established in FIRM Zone (A) areas, the lowest floor shall be
elevated at least 18 inches above highest surrounding grade.

b. Nonresidential Construction — new construction and substantial
improvements of any commercial, industrial or other nonresidential
structure shall either have the lowest floor (including basement)
elevated to or above the baseflood level or together with attendant
utility and sanitary facilities, be designed so that below the base
flood level the structure is watertight with walls substantially

- ——————————jmpermeable to-the passage of water-and with- structural—————— ——— -
components having the capability of resisting hydrostatic and
hydrodynamic loads and effects of buoyancy. A registered
professional engineer or architect shall develop and/or review
structural design, specifications, and plans for the construction and
shall certify that the design and methods of construction are in
accordance with accepted standards of practice as outlined in this
subsection. A record of such certification which includes the
specific elevation (in relation to mean sea level) to which such
structures are floodproofed shall be maintained by the
Administrator.

c. Enclosures —

1. New construction and substantial improvements, with fully enclosed
areas below the lowest floor that are usable solely for parking of
vehicles, building access or storage in an area other than a
basement and which are subject to flooding shall be designed to
automatically equalize hydrostatic flood forces on exterior walls by
allowing for the entry and exit of floodwaters. Designs for
meeting this requirement must either be certified by a registered
professional engineer or architect or meet or exceed the following
minimum criteria;

a. A minimum of two openings having a total net area of not
less than one square inch for every square foot of enclosed
area subject to flooding shall be provided.
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b. The bottom of all openings shall be no higher than one foot
above grade.

c. Openings may be equipped with screens, louvers, valves, or
other coverings or devices provided that they permit the
automatic entry and exit of floodwaters.

2. Crawlspaces — In addition to the requirements contained in the
paragraph above, new construction and substantial improvements
of any below grade crawlspace shall:

a. have the interior grade elevation that is below base flood
elevation no lower than two (2) feet below the lowest
adjacent grade;

b. have the height of the below grade crawlspace measured
from the interior grade of the crawlspace to the top of the
foundation wall, not exceed four (4) feet at any point;

c. have an adequate drainage system that allows floodwaters to
drain from the interior area of the crawlspace following a
flood; be anchored to prevent flotation, collapse, or lateral
movement of the structure and be capable of resisting the
hydrostatic and hydrodynamic loads;

d. be constructed with materials and utility equipment resistant

- ——to flood damagc, T T T T T T T T

e. be constructed using methods and practices that minimize
flood damage;

f. be constructed with electrical, heating, ventilation, plumbing
and air conditioning equipment and other service facilities
that are designed and/or located so as to prevent water from
entering or accumulating within the components during
conditions of flooding.

d. Manufactured Homes

1. Require that all manufactured homes to be placed within Zone A on

a community’s FHBM or FIRM shall be installed using methods
and practices which minimize flood damage. For the purposes of
this requirement, manufactured homes must be elevated and
anchored to resist flotation, collapse, or lateral movement.
Methods of anchoring may include, but are not limited to, use of
over-the-top or frame ties to ground anchors. This requirement is
1n addition to applicable State and local anchoring requirements for -
resisting wind forces.

2. Require that manufactured homes that are placed or substantially
improved within Zones A1-30, AH, and AE on the community’s
FIRM on sites (i) outside of a manufactured home park or
subdivision, (ii) in a new manufactured home park or subdivision,
(111) in an expansion to an existing manufactured home park or
subdivision, or (iv) in an existing manufactured home park or
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subdivision on which a manufactured home has incurred
“substantial damage” as a result of a flood, be elevated on a
permanent foundation such that the lowest floor of the
manufactured home is elevated to or above the base flood elevation
and be securely anchored to an adequately anchored foundation
system to resist flotation, collapse, and lateral movement. ‘

3. Require that manufactured homes be placed or substantially
improved on sites in an existing manufactured home park or
subdivision with Zones A1-30, AH, and AE on the community’s
FIRM that are not subject to the provisions of paragraph d. of this
section be elevated so that either:

a. the lowest floor of the manufactured home is at or above the
base flood elevation, or

b. the manufactured home chassis is supported by reinforced piers
or other foundation elements of at least equivalent strength that
are no less than 36 inches in height above grade and be securely
anchored to an adequately anchored foundation system to resist
flotation, collapse, and lateral movement.

e e Recreational Vehicles—Require that recreational-vehicles-placed-on — -~ — ———— -
sites within Zones A1-30, AH, and AE on the community’s FIRM
either:

1. be on the site for fewer that 180 consecutive days,

2. be fully licensed and ready for highway use, or

3. meet the permit requirements of Section G., paragraph 3.a, and
the elevation and anchoring requirements for “manufactured
homes” in paragraph 2.d. of this section. A recreational vehicle is
ready for highway use if it 1s on its wheels or jacking system, is
attached to the site only by quick disconnect type utilities and
security devices, and has no permanently attached additions.

3. Standards for Subdivision Propesals — New subdivision proposals shall not include:
building envelopes within Zones A, AE areas; use floodplain acreage for lot density
calculations (see Table 6.1); and, place any buildings in floodplain portions of
subdivision lots.

4. Standards for Areas of Shallow Flooding (AO/AH Zenes) — Located within the
areas of special flood hazard established in Section F., paragraph 2, are areas
designated as shallow flooding. These areas have special flood hazards associated
with base flood depths of 1 to 3 feet where a clearly defined channel does not exist and
where the path of flooding 1s unpredictable and where velocity flow may be evident.
Such flooding is characterized by ponding or sheet flow; therefore, the following
provisions apply:
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a. All new construction and substantial improvements of residential structures
shall have the lowest floor (including basement) elevated above the highest
adjacent grade at least as high as the depth number specified in feet on the
community’s FIRM (at least two feet if no depth number is specified).

b. All new construction and substantial improvements of non-residential
structures shall:

1. have the lowest floor (including basement) elevated above the highest
adjacent grade at least as high as the depth number specified in feet on
the community’s FIRM (at least two feet if no depth number is
specified), or;

2. together with attendant utility and sanitary facilities be designed so
that below the base flood level the structure is watertight with walls
substantially impermeable to the passage of water and with structural
components having the capability of resisting hydrostatic and
hydrodynamic loads of effects of buoyancy.

c. A registered professional engineer or architect shall subnut a certification to
the Administrator that the standards, as proposed in Section I., paragraph 2.b.,
are satisfied.

d. Require within Zones AH or AO adequate drainage paths around structures on

slopes, to gutde flood waters around and away from proposed structures.

5. Floodways — Located within areas of special flood hazard established in Section F.,
paragraph 2, are areas designated as floodways. Since the floodway is an extremely
hazardous area due to the velocity of flood waters which carry debris, potential
projectiles and erosion potential, the following provisions shall apply:

a. Encroachments are prohibited, including fill, new construction, substantial
improvements and other development within the adopted regulatory floodway
unless it has been demonstrated through hydrologic and hydraulic analyses
performed in accordance with standard engineering practice that the proposed
encroachment would not result in any increase in flood levels within the
community during the occurrence of the base flood discharge.

b. If Section I, paragraph 5.a. above is satisfied, all new construction and
substantial improvements shall comply with all applicable flood hazard
reduction provisions of Section L.

c. When aregulatory floodway has not been designated, the Admuinistrator must
require that no new construction, substantial improvements, or other
development (including fill) shall be permitted within Zones A1-30 and AE
on the community’s FIRM, unless it is demonstrated that the cumulative effect
of the proposed development, when combined with all other existing and
anticipated development, will not increase the water surface elevation of the
base flood more than one foot at any point within the community.
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d. Under the provisions of 44 CFR Chapter 1, Section 65.12, of the National
Flood Insurance regulations, a community may permit encroachments within
the adopted regulatory floodway that would result in an increase in base flood
elevations, provided that the community first applies for a conditional FIRM
and floodway revision through FEMA (Conditional Letter of Map Revision).
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NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program have
established repositories of floocd hazard data for flood plain management and
flood insurance purposes. This Flood Insurance Study may not contain all data
available within the repository. It is advisable to contact the community
repository for any additional data.

This publication incorporates revisions to the original Flood Insurance Study.
These revisions are presented in Section 5.0.
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FLCOD INSURANCE STUDY

1.0 INTRODUCTION

1.1

1.2

Purpose of Study

The purpose of this Flood Insurance Study is to investigate the
existence and severity of flood hazards in the unincorporated areas
of Lincoln County, Wyoming, and to aid in the administration of the
National Flood Insurance Act of 1968 and the Flcod Disaster Protec—
tion Act of 1973. Initial use of this information will be to
convert Lincoln County to the regular program of f£lood insurance by
the Pederal Insurance Administration. Further use of the irforma-
tion will be made by local and regional planners in their efforts to
promote sound land use and flood plain development. )

Coordination

Streams requiring detailed studies were identified in a meeting
attended by county planners and representatives of the Federal

‘Insurance Administration and the study contractor on April 23,

1976. A second coordination meeting was held with county planners

~_on September 20, 1976, when objectives of the study were discussed.

Federal agencies contacted during the study included the U.S.
Geclogical Survey; the U.S. Soil Conservation Service; the U.S.
Army Corps of Engineers; and the National Oceanic Atmospheric
Administration, National Weather Service. Coordination with the
State of Wyoming included the State Engineer and the Director of
Civil Defense.

A final coordination meeting was held on July 6, 1977, in the

Linceoln County courthouse. This was a combined meeting with the
incorporated Towns of Diamondville and Kemmerer, as well as unin-
corporated Lincoln County. Attending the meeting were representatives
of the Towns of Diamondville and Kemmerer, Lincoln County, the
Federal Insurance Administration, and the study contractor. No
cbjections to this study were raised as a result of the meeting.

RButhority ané Acknowledgments

The source of authority for this Flood Ingurance Study is the
National Flood Insurance Act of 1968, as amended.

The hydrologic and hydraulic analyses for this study were performed

by Nelson, Haley, Patterson, and Quixk, Inc., for the Federal Insurance
Administration, under Contract No. H~3993. This work, which was
completed in May 1977, covered all significant flooding sources
affecting the unincorporated areas of Lincoln County, Wyoming.



2.0 AREA STUDIED

2.1

2.2

Scope of Study

This Flood Insurance Study covers the unincorporated areas of
Lincoln County, Wyoming. The area of study is shown on the Vicinity
Map (Figure 1). Not included in this study are the incorporated
Towns of Afton, Cokeville, Kemmersr, Thayne, Diamondville, and Opal,
Wyoming.

Floods caused by the overflow of Hams Fork from the north line of .
Section 12, Township 21 North, Range 116 west of the 6th principal

meridian to the northern corporate limits of Kemmerer were studied '

in detail because of historical flooding and potential flood hazard. .

approximate study methods were used for the following streams and
their major tributaries for limited portions or the entire length
within the study area; Bear River, Blacks Fork, Bridger Creek,
Green River, Hams Fork, Labarge Creek, Salt River, Sevenmile Wash,
Shake River, Twin Creek, and Willow Creek. These streams were
stndied in this manner due to the lack of development in theix
flood plains.

The scope and methods of study were proposed to and agreed upocn by
representatives of the Federal Insurance Administration and Lincoln
County, Wyoming.

Those areas studied by detailed methods were chosen with consider-
.ation given to all proposed construction and forecasted development
through 1982.

Community Description

Lincoln County is located in southwest Wyoming and is bordered on
the north by Teton and Sublette Counties; on the east by Sweetwater
County; on the south by Uinta County, and on the west by Rich
County, Utah, and Bear Lake, Caripou, and Bonneville Counties,
Idaho.

The area studied in detail is occupied, for the most part, by the
Town of Frontier. The Town of Frontier is situated on the floor of
a valley and is 1 mile north of Kemmerer, 50 miles northeast of .
Evanston, 71 miles northwest of Green River, and in south~central

Lincoln County.

The Town of Frontier was originally established as a coal mining
community. Rich coal veins were discovered in 1868, but the Frontiex
Mine was not opened until 1897. This mine became one of the best~
paying coal mines in the area. The coal boom lasted approximately

40 years before its eventual decline. Renewed interest in coal as

an energy source has stimulated the economy of the area.
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Frontier remains a mining community. It has changed from a self-
sufficient community to a suburb of Kemmerer, a nearby ranching com-
munity. The population of Frontier declined from 700 (1950 census)
to 300 (1970 census).

Hams Fork flows from northwest of Frontier. Willow Creek joins Hams
Fork approximately 3 miles north of Kemmerer. Hams Fork flows south
through Frontier, Kemmerer, Diamondville, and eventually to its con-
fluence with Green River.

The relief pattern of the State of Wyoming is one of deeply eroded
mountain ranges separated by large basinliike depressions. The drainage
basin of Hams Fork is a miniature of this pattern. The hills and
ridges that define this basin were formed from the upheaval of sedi-~
mentary formations which have been eroded over the eons. The topsoil
of these hills is light brown.

Frontier is situated at an altitude of 6954 feet, and is located in
a flat-bottom river wvalley. The town is surrounded by low hills,
which afford some protection from harsher weather. Because of its
altitude, the town is somewhat cocler throughout the year. The
maximum temperatures range from 81.2°F in July to 6. goF 1n January.

2.3

Average yearly precipitation is approximately 8.6 inches.

Ground cover in the hills surrounding Frontier is sparse and typical
of an arid climate: sagebrush, a variety of cactus, mesquite, and
gramma -grass. A variety of large trees exists in'Fron;ier, with
cottonwood trees being the dominant type. Moving closer to Hams Fork,
the vegetation becomes more dense and generally taller.

Principal Flood Problems

Damage resulting from flooding is minor, with a small amount of
property loss. Floods occurring in 1950 and 1971 were due to heavy
winter snows followed by an extremely mild spring. In 1950, the
dam at Kemmerer Reservoir took the brunt of the floodwaters.
Meadows along Hams Fork were flooded, but no serious damage to
houses or roads was reported. The dam at Kemmerer Reservoir was
reinforced to ensure its safety. Temporary dikes were built to
protect the lower areas of Frontier. The 2450 cubic feet per
second (cfs) of discharge of the 1950 flood, measured at Hams Fork,
was representative of a 25-yea; freguency flood (Reference 1).

In 1971, an unusual amount of snow followed by a warm spring was
again the cause for concern over high water. Fields on ranches in
the valley were under water, but no damages were reported tc resi-
dences. The Air National Guard flew in 1000 sandbags for volunteers
to build temporary dikes to curb the high waters. Equipment and
operators were volunteered by several construction companies in the
area. The 1971 flood had a discharge of 2120 cfs and was representa-
tive of a lO0-year flood.



3.0.

2.4 Flood Protection Measures
A permanent flood protection measure is in the form of a minor levee
system along Hams Fork. Temporary protection is afforded by volunteers
building temporary dikes and sandbagging.

ENGINEERING METHODS

For the flooding sources studied in detail in the county, standard hydro-
logic and hydraulic study methods were used to determine the flood

hazard data required for this study. Flood events of a magnitude which
are expected to be equalled or exceeded oncez on the average during any
10-, 50-, 100-, or 500-year period {(recurrence interval} have been selected
as having special significance for flood plain management and for flood
insurance premium rates. These events, commonly termed the 10-, SO-,
100-, and 500-year floods, have-a 10, 2, 1, and 0.2 percent chance,
respectively, of being egqualled or exceeded during any year. Although

the recurrence interval represents the long term average period between
floods of a specific magnitude, rare floods could occur at short intervals
or even within the same year. The risk of experiencing a rare flood
increases when periocds greater than 1 year are considered. For example,
the risk of having a flood which eguals or exceeds .the 100-yeaxr f£lood

(1 percent chance of annual occurrence) in any 50-year period is approxi-

mately 40 percent (4 in 10), and, for any 90-year period, the risk increases
to approximately 60 percent {6 in 10}. The analyses reported here reflect
flooding potentials based on conditions existing in the county at the

time of completion of this study. Maps and flood elevations will be
amended periodically to reflect future changes.

3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-
frequency relationships for floods of the selected recurrence inter-—
vals for each stream studied in detail in the county.

For Hams Fork, floodflow-frequency data were based on statistical
analyses of discharge records at several gaging stations in the
Lincoln County area operated by the U.S. Geological Survey (Refer-

ences 1, 2, 3, and 4). ILocations and lengths of records for these
gages are :

1. 2.0 miles downstream from Pole Creek, 4.6 miles
upstream from Taylor Creek, and 22 miles northwest
of Frontier; period of record from October 1852
to present

2. 800 feet upstream from U.S. Highway 189 bridge, 1.5 miles
upstream from Willow Creek, and 3.5 miles northwest of
Frontier; period of record from May 1945 to present

3. At U.S. Highway 189 bridge at Diamondvilie, 4 miles down-—
stream from Willow Creek; pericd of record from
Octobexr 1926 to 1942



3.

The anaiyses fcllowed the standard log-Pearson Type ILI method as
outlined by the U.S. Water Resources Council (Reference 5). To
obtain peak discharges for the specified recurrence intervals, a
simple regression analysis was used regressing peak discharges
onto drainage basin size measured in square miles.

There are several small lakes and reservoirs that have little
flood regulation capacity. These reservelrs may attenuate peak
discharges immediately downstream, but will have little effect in
the detailed study area.

Peak discharge-drainage area relationships for Hams, Smith, and
South Forks and Spring Creek are shown in Table 1, “Summary of
Discharges.”

Hydraulic Analyses

Analyses of the hydraulic characteristics of streams in the county
were carried out to provide estimates of the elevations of floods

of the selected recurrence intervals along sach stream studied in

the county.

Water-surface elevations were developed using the U.S. Army CoIps
of Engineers HEC-2 computer program {(Reference 6}. Profiles were
determined for the 106-, 50-~, 100-, and 500-year floods.

“Cross-section data for the area wers obtained by field=survey-
methods and all bridges were surveyed to obtain elevation data and
structural geomelry.

Locations of selected cross sections used in the hydraulic
analyses are shown on the Flood Profiles (Exhibit 1). For stream
segments for which a floodway is computed (Section 4.2), selected
cross-section locations are alsc shown on the Flood Boundary and
Floodway Map (Bxhibit 2.
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Roughness coefficients (Manning's "n") wexe estimated by field
inspection and photographs at each cross section. Roughness values
for the main channel ranged from 0.029 to*0.044, depending on channel
condition and obstructions; roughness values for the flood plain
ranged from 0.028 to 0.138, depending on vegetatlon, irregularity,
obstructions, and meandering. :

Starting water—-surface elevations were calculated using norxrmal depth
analysis.

Flood profiles wexe drawn showing computed water-surface elevations .
to an accuracy of 0.5 foot for floods of the selected recurrence
intervals (Exhibit 1).

3ll elevations are referenced to the National Geodetic Vertical
Datum of 1929 (NGVD). Elevation reference marks used in the study
are shown on the maps.

4.0 PLOOD PLAIN MANAGEMENT APPLICATIONS

A prime purpose of the National Flood Insurance Program is to encourage '
— - ————-———-8tate—and-local governments—to adopt—sound-flood-plain-management pro-—————————
grams. Each Flood Insurance Study, therefore, includes a flood boundary
map designed to assist communities in developing sound £lood plain manage—
ment measures.

4.1

Flood Boundaries

In order to provide a national standard without regional discrimina-
tion, the 100~year flood has been adopted by the Federal Insurance
Administration as the base fleod for purposes of flood plain manage-
ment measures. The S500~year flocd is emploved to indicate additional
areas of flood risk in the county. For each stream studied in
detail, the boundaries of the 100- and 500-year flocds have been
delineated using the flood elevations determined at each cross
section; between cross sections, the boundaries were developed
photogrammetrically, using aerial- photographs at a scale of 1: 4800
{Reference 7).

In cases where the 100~ and 500-year flood boundaries are close
together, only the 100-~year flood boundary has been shown.

Approximate flood boundaries in some portions of the study area were
taken from the Federal Insurance Administration's Flood Hazaxd
Beundary Map {Reference 8).

Flood boundaries for the 100~ and SOO*yeaf floods are shown on the

Flood Boundary and Floodway Map (Exhibit 2).



Small areas within the flood boundaries may lie above the flood
elevations and, therefore, not be subject to flooding; owing to
limitations of the map scale, such areas are not shown.

Floodways

Encroachment on flood plains, such as artificial £ill, reduces the
flood-carrying capacity and increases flood heights, thus increasing
flood hazards in areas bevond the encroachment itself. One aspect
of flood plain management involves balancing the economic gain from
£lood plain development against the resulting increase in flood
hazard. For purposes of the National Flood Insurance Program, the
concept of a floodway is used as a tool to assist local communities
in this aspect of flood plain wmanagement. Under this concept, the
area of the 100-year flood is divided into a floodway and a floodway
fringe. The floodway is the channel of a stream, plus any adjacent
flood plain areas, that must be kept free of encroachment in order
that the 100-year flood be carried without substantial increases in
flood heights. As minimum standards, the Federal Insurance Adminis-
tration limits such increases in flood heights to 1.0 foot, provided
that hazardous velocities are not produced.

The floodway delineated for this study was computed on the basis of
equal conveyance reduction from each side of the flood plain. The
results of these computations are tabulated at selected cross

sections for each stream segment for which a floodway is computed
{Table 2)}.

As shown on the Flood Boundary and Floodway Map (Exhibit 2), the
floodway boundaries were determined at cross sections; beftween cross
sections, the boundaries were interpolated. In cases where the
floodway and 100~year flood boundaries are close together, only the
floodway boundary has been shown.

The area between the floodway and the boundary ¢f the 100-year flood
is termed the floodway fringe. The floodway fringe thus encompasses
the portion of the flcod plain that could be completely obstructed
without increasing the water-surface elevation of the 100-year flood
more than 1.0 foot at any point. Typlcal relatlionships between the
floodway and the floodway fringe and their significance to flcod
plain development are shown in Figure 2. ‘
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Figure 2. TFloodway Schematic

5.0 INSURANCE APPLICATION

In order to establish actuarial insurance rates, the Federal Insurance
Administration has developed a process to transform the data from the
engineering study into flood insurance criteria. This process includes
the determination of reaches, Flood Hazard Factors, and flocd insurance
zone designations for each flooding source studied in detail affecting
the unincorporated areas of Lincoln County.

5.1 Reach Determinations

Reaches are defined as lengths of watercourses having relatively the
same flood hazard, based on the average weighted difference in
water-surface elevations between the 10- and 100-year flocds. This
difference does not have a variation greater than that indicated in
the following table for more than 20 percent of the reach:
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-L0~—and--100~year flood-water-surface—elevations-expressed-to-the-

RAverage Difference Between

10~ and 100-yvear Floods Variation
Less than 2 feet 0.5 foot
2 to 7 feet 1.0 foot
7.1 to 12 feet 2.0 feet
More than 12 feet 3.0 feet

The location of the reaches determined for the flooding sources of
Lincoln County are shown on the Flood Profiles (Exhibit 1} and
summarized in Table 3.

Flood Hazard Factors

The Flood Hazard Factor (FHF) is the Federal Insurance Administration
device used to correlate flood information with insurance rate
tables. Correlations between property damage from f£floods and their
PHF are used to set actuarial 1nsurance premium rate tables based on
FHPs from 005 to 200.

The FHF for a reach is the average weighted difference between the

nearest one-half foot, and shown as a three-digit code. For example,
1f the difference between water-surface elevations of the 10- and
100-year floods is 0.7 foot, the FHF is 005; if the difference is
1.4 feet, the PHF is 015; if the difference is 5.0 feet, the FHF is
050. When the difference between the 10- and 100-year water-surface
elevations is greater than 10.0 feet, accuracy for the FHF is to the
nearest foot.

Fleood Insurance Zones

After the determination of reaches and their respective Flood

Hazard Facters, the unincorporated areas of Lincoln County were
divided into zones, each having a specific flood potential or hazard.
Each zone was assigned one of the following flood insurance zone
designations:

Zone A: Special Flood Hazard Areas inundated by
the. 100~year flood, determined by
approximate methods; no base flood
elevations shown or Flood Hazard Factors
determined.

Zone A2: Special Flood Hazard Areas inundated by
the 100-year flood, determined by
detalled methods: base flood eslevations
shown, and zones subdivided according

© Flood Hazard Factors.

12



#404 SWVH

Y1V0 AVMO00TS

AONIOV LNIWIOVYNVIN AONIDUINI T30

(Sy3dy QILVUOJU0ININAI

AM “ALNNOD NTOINIT

TABLE 2

"puelsI SpnIoUI

10N S$2030 U3IpTIM

YInow 240QY SITIH

s7001yd WeL-90] BUTASPTSUCD INOYITM SUOTIRAQTE doRIINS-I97IEH

€ z

|

|

_

_

_

|

|

|

|

|

|

|
9'0 b 2269 8° 1269 81265 | 0°'s BZL 911 06 "vb T
50 v 1269 670769 6°0769 1247 Zes $oT 69°pY MY
L°0 9'0769 6°6169 6°6169 0°g SZL 16T ‘G5 vy oY
0°0 £°6169 £°6169 £°6169 £'¢ 81Tt ovT 0S vy 1Y
070 279169 9169 2'9169 19 109 mvma 6€ "¥h HY
00 6" 169 6 p169 67169 8T 0£0Z T2ZTT T A4 oV
6°0 6°¢169 072169 0'2T69 0°T EpSE OSTT Z8°'EV a9
0°0 6°0169 6'0T69 6°'0169 £'01 §GE 19 OLEV av
0°0 1 8069 18069 T°8069 6°TT LOE $9 $9°Cl ay
0°1 £°L069 £°9069 £€°9069 | T°¢ EZLL 86¢ PE Y o¥
L0 1°5069 v v069 v v069 | T°L vos 08 60°Ew ay
0T L0069 L6689 L°6689 | 0°9 809 12T 68°Z% Y

_ ) 3x0g swey

! 35 {(L3d4

ymsammwa BMMMMooqm ymoamq:omm_mmmmmmwwv ummmmwv Mwmww JONYLSTd NOILOAS SSO¥D
ASWEIONT HIIM LOOHLIM CREEW | NOTLOFS . z :
NOTJIWAZTIT HOVLNNS WALYM _ AYMAOOTA AONNOS ONIAOOTd

T

GoOTTd Es5vd

T




Zone B: Areas between the Special Flood Hazard
Areas and the limits of the 500-yesar
flood, including areas of the 500-year
flood plain that are protected from the
10C-year flood by dike, levee, or other
water control structure; also areas
subject to certain types of 100~year
shallow flooding where depths are less
than 1.0 foot; and arsas subject to
100-year flooding from sources with
drainage areas less than 1 square mile.
Zone B is not subdivided.

Zone C: Areas of minimal flooding.

Zone D: Areas of undeterxrmined, but possible
£flood hazard.

The flood elevation differences, Flood Hazard Factors, flood insur-
~ance zones, and base flood elevations for each flooding source
studied in detail in the county are summarized in Table 3,

-5+4-—Flood-Insurance Rate Map Description — — —— : —

The Flood Insurance Rate Map for the unincorporated areas of Lincoln
County is, for insurance purposes, the principal result of the Flood
Insurance Study. This map {published separately) contains the
official delineation of flood insurance zones and bass flood eleva-
tion lines. Base flood elevation lines show the locations of the
expected whole-foot water-surface elevations of the base (100-year)
flood. This map is developed in accordance with the latest flood
insurance map preparation guidelines published by the Federal Insur-
ance Administration.

OTHER STUDIES

The Federal Insurance Administration published Flood Insurance Studies
for the Towns of Diawondville and Kemmerer, and Uinta County, Wyoming
{References 9, 10, ahd 11, respectively). Those studies are in general
agreement with this study.

The Federal Insurance Administration Flood Hazard Boundary Map (Refer-
ence 8) was used directly for approximate areas in portions of this study.

This study is authoritative for the purposes of the National Flood Insux-

ance Program; data presented herein either supersede or are compatible
with all previous determinations. ’
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7.0

LOCATION OF DATA

Tnformation concerning the pertinent data used in t?e preparation of
this study can be obtained by contacting the Federal Emgrgency
vlanagement Agency, Mitigation Division, Denve:ﬁ?ederal Center,
Building 710, Beox 25267, Denver, Colorado 80225~-0267.
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REVISION DESCRIPTIONS : .

This section has been added to provide informaticn regarding significant
revisions made since the original Flood Insurance Study was printed.
Future revisions may be made that do not result in the republishing of
the Flood Insurance Study report. To assure that any user is aware of
all revisions, 1t is advisable to contact the community repository of
flood-hazard data located at the Lincoln County Planning Office, Beech

"Street and Topaz Avenue, Kemmerer, Wyoming 831C1.

g.1 First Revision

This study was revised on September 21, 1998, to update flood
plain information for Smiths and South Forks and Spring Creek in
Lincoln County, Wyoming, to inciude more detailed hydrologic and
hydraulic information and to reflect updated county limits.
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The hydrologic and hydraulic analyses for this restudy were
performed by Foothill Engineering Consultants, Inc., the study
contractor, for the Federal Emergency Management Agency (FEMA}{
under Contract No. EMW-93-C-4150. This restudy was completed in
January 1886.

The streams were identified in an initial Consultation
Coordination Officer (CCO) meeting helid on April 4, 19%4. The
meeting was attended by representatives of FEMA, the

U.S. Geological Survey (USGS), the Town of Cokeville, and the
study contractor. :

The Smiths Fork tri-diversion structure divides flood flows from
Smiths Fork proportionately among three channels: Smiths and
South Forks and Spring Creek. When floocd levels threaten
structures within the Town of Cokeville corporate limits, all
additional flood water is diverted down the Smiths Fork River
channel. The Smiths Fork tri-diversion structure is located
approximately 1,200 feet northeast of the northern border of the
Town of Cokeville corporate limits along Smiths Fork within the
unincorporated areas of Lincoln County.

The Smiths Fork study reach (2.4 miles) is entirely within Lincoln
County and only a small portion of the South Fork study reach (1.7
miles) is within the Town of Cokeville. Most of the Spring Creek
e study reach (1.7 miles) is within the Town of Cokeville. Because
T T T T of historical flooding, floods caused by the overflow of-Smiths—————— —o
and South Forks and Spring Creek were restudied using more )
detailed information than that used for the previous Flood
Insurance Rate Map for the unincorporated areas of Lincoln County,
Wyoming (Reference 12). These areas were selected with
consideration given to all proposed construction and forecasted
development through December 1596.

At present, levees exist on Smiths Fork between the Union Pacific
Railroad and Highway 30. The levese along the north bank was
constructed in 1982 by the Wyoming Emergency Civil Defense
Department. The levee along the south bank was constructed in
1986 with U.S. Afmy Corps of Engineers (USACE) funding as part of
a flood fight.. While both the north- and south-bank levees were
intended to be temporary structures, the south-bank levee was
improved and upgraded in 1995 according to the Natural Resources
Conservation Service (NRCS) (formerly the Soil Conservation
Service) and the Cokeville Watershed Improvement District (CWID}.
These levees will not contain the 100-year flood.

Lincoln County has experienced primarily shallow flooding from
Smiths Fork on a number of occasions. Flooding occurred in high-
snowpack years during the 1960s and 1870s. There were 10 years
during those two decades where the peak discharge exceeded 1,000
cfs, with 1871 having the highest discharge of 1,610 cfs.
However, the high-runcff years of 1982, 1983, 1884, and 1886
resulted in discharges ranging from 1,480 to 2,100 cfs. The
flooding during those years was partially mitigated by the
completion of emergency flood-control measures with assistance
from the USACE. Those measures included clearing and snagging of
vegetation within the Smiths Fork channel and construction of
temporary emergency levees at locations along Smiths Fork as
previously described. The reported flooding usually consisted of
slight inundation of fields within the unincorporated areas of
Linceln County, but approzximately 20 residential structures on the
west end of the Town of Cokeville were affected by shallow

2
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ﬁlooding or elevated water table levels in 1983. Base flood flows
1n Spring Creek, which are controlled at the Smiths Fork tri-
diversion structure, are contained within the channel.

Cross-section data for Smiths and South Forks and Spring Creek
were obtained from several sources. These included field surveys
in 1983 by the NRCS and 1994 by a private surveying contractor,
1981 aerial contour mapping {(Reference 13), and USGS 7.S5-minute
series topographic mapping (Reference 14}. Structural geometry
f;; bridges and culverts was also obtained during the field-survey
effort.

For Smiths and South Forks and Spring Creek, the flood plain
boundaries were delineated using USGS topographic mapping at a
scale of 1:24,000, with & contour interval of 20 feet (Reference
14).

Shallow flooding limits {Zone X, shaded) adjacent to Scuth Fork
northwest of the Town of Cckeville are a result of overflow from
Sriths Fork. These shallow flooding limits have been delineated
by NRCS persennel and are based on historical flooding that
occurred during the high-runcff years of 13983 and 1984. This
delineation is supported by Town personnel based on their
judgment, personal knowledge, and interviews with landowners in
that area. '

The Smiths Fork basin consists of scrubby sagebrush, pasture, and
limited trees. The Smiths Fork drainage basin is a high mountain
tributary of the Bear River, located on the western border of
Wyoming. Smiths Fork drains an area of approximately 275 square
miles just upstream of the tri~diversion structure and elevations
in the basin range from 6,200 to cver 10,300 feet at the upper
basin limits. Yand use in the watershed is approximately 77
percent rangeland, 14 percent forestland, and the remainder
irrigated and dry~land farming. Average annual precipitation in
the lower elevations of the basin is approximately 13 inches. The
majority of precipitation falls as snow. ©On average, 70 inches
can be expected to accumulate as snow in the higher elevations.
The characteristics of the sedimentary geologic environment in the
upper part of the watershed can be classified generally as
siltstone, limestone, and sandstone. The soils in the basin can
be classified generally as inorganic, gravelly, sandy, and clean
clays. The soils support herbaceous ground cover with shallow
root systems and a variety of indigenous grasses.

The hydrologic analysis for Smiths Fork consisted of obtalining
annual peak streamflow records for Smiths Fork at the Border,
Wyoming, gage and performing a frequency analysis fitting a log-
Pearson Type III distribution in accordance with guidelines found
in Interagency Advisory Committee on Water Data Bulletin No. 17B,
“Guidelines for Determining Flood Flow Frequency” (Reference 15).
The analysis was completed using the USACE HEC-FFA computer
program (Reference 16}.

For Smiths Fork, annual peak streamflow records were obtained for
both the Border gage (Gage No. 10032000, drainage area = 165
square miles} for the years 1942 through 1992, and the Cokeville
gage {(Gage No. 10032500, drainage area = 275 square miles} for the
years 1942 through 1952. ' A comparison was made of the 11 years of
overlapping records for the two gages and it was determined that
annual peak flows at the Cokeville gage were approximately 2.4
percent higher than peak flows at the Border gage, on average,
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despite the substantial difference in drainage areas. As such,
the annual peak flows for the Border gage were used to perform a
frequency analysis and those results were increased by 2.4 percent
to represent computed peak discharges at the Cokeville gage.

Based on Bulletin No. 17B, a regional map skew coefficient of
_0.35 was selected and used in the analysis.

A rainfall-runoff model was developed for the Spring Creek
drainage basin, where a unit hydrograph was derived for the basin
in accordance with the procedure outlined in the U.S. Bureau of
Reclamation publication “Flood Hydrology Manual” (Reference 17}.
Rainfall-depth data were obtained from National Oceanic and
Atmospheric Administration NOAA Atlas 2, “Precipitation Frequency
of the Western United States, Volume II - Wyoming” (Reference 18}.
Other hydrology modeling parameters, such as basin area and slope
and channel routing geometry and slope, were obtained from U3GS
2. %-minute series topographic maps (Reference 14} and field
observations.

The primary source of flooding occurs downstream of the tri-
diversion structure. The tri-diversion structure trifurcates the
flow from the Smiths Fork drainage basin. into Smiths and South
Forks and Spring Creek. The tri-diversion structure is located in
Lincoln County, approximately 1,200 feet northeast of the northern
border of the Town of Cokeville corporate limits. To prevent

flood waters from overtopping the channel banks of Spring Creek

and flooding the Touwn of Cokeville and parts 0f the unincorporated
areas of Lincoln County, operational guidelines to strictly
administer the three-way flow were developed between the Town of
Cokeville and the Cokeville Watershed Improvement District (CWID).
The 100-year discharge for Smiths Fork above the tri-diversion
structure is 2,160 cfs. As determined by the NRCS and the CWID,
the channel banks of Spring Creek can contain a capacity of 2¢
percent (425 cfs} of Smiths Fork 100-year discharge before
overflow occurs. Six percent {125 cfs) of Smiths Pork trifurcated
flow would be diverted down South Fork and 74 percent {1,350 cfs}
would remain in Smiths Fork.

However, Spring Creek has a secondary source of flooding
contributing to its total flow. The total flow in Spring Creek is
a combination of the trifurcated Smiths Fork flow and the
uncontrolled Spring Creek drainage basin flow that intersects with
the trifurcated Smiths Fork flow approximately 1,200 feet

downstream of the tri-diversion structure at the Town of Cokeville
corporate limits.

To determine the maximum total flow for Spring Creek, the 100-year
flood event for the Spring Creek drainage basin was modeled. The
100-year peak discharge for the Spring Creek drainage basin from
the 5.3-square-mile Spring Creek basin was 265 cfs. When the
Spring Creek drainage basin experiences a 100-year flood event, it
was estimated that Smiths Fork experiences a corresponding l0-year
flood event. In accordance with the tri-diversion agresement, the
1,540-cfs discharge from the 10-year flood event on Smiths Fork
would result in trifurcated flows as follows: 13 percent {200
cfs) diverted to Spring Creek, 6 percent {90 cfs) diverted to
South Fork, and 81 percent {1,250 cfs) remaining in Smiths Fork.
Combining the flow from the trifurcated Smiths Fork 10-year flood
event that esventually intersects with Spring Creek with that of
the flow from the Spring Creek drainage basin 100-year flood event
results in a base discharge of 465 cfs for Spring Creek.
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Water-surface elevations were computed using the USACE HEC-2
computer program {Reference 19). Water-surface profiles for South
Fork and Spring Creek were determinsd for the 109-year flood only,
and were drawn to a plotted accuracy of 0.5 foot.

Channel roughness coefficients (Manning's “n“” values) used in the

‘hydraulic computations were chosen by engineering Jjudgment based

on field observations and photographs of the flood plain areas.
Channel and overbank values for Smiths and South Forks and Spring
Creek are shown in Table 4, “Manning’s “n” Values.”

A floodway analysis was not included in the scope of work:
therefore, no floodways are shown on Smiths and South Forks or
Spring Creek.

Table 1, “Summary of Discharges,” and Exhibit 1, “Flood Profiles,”
wers2 revised and Table 4, “Manning’s “n” Values,” was added to
reflect changes as a resuit of the restudy.
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NOTICE TO
LOOD INSURANCE STUDY USERS

"y

Communicies particigating in the Nationmal Flood Insurance Program have
established repositories of flood hazard data for flood plain management an
flood insurance purposes. This Flood IZnsurance Study wmay not contain all data

available within the repository. It is advisable to contact the community
repository for any addicional data.

This publication incorporates revisions to the original Flococd Insurance Study
These revisions are gpresented in Section 89.0.

Part or all of this Flood Insurance Study may be revised and republished at
any time. In addition, part of this Flood Insurance Study may be revised by
the Letter of Map Revisi 01 process, which does not involve republication or
redistribution of the Flood Insurance Study. It is, there=ore che
respensibility of the user to consulr with community officials and to check
che corﬁun::y repositery to obtain the mest current Flood Insurance Study

CORpONEents
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PLCOD INSURANCE STUDY
1.0 INTRODUCTION
1.1 Purpose of Stﬁdy

The purpose of this Flood Insurance Study is to investigate the
existence and severity of flood hazards in the unincorporated arsas
of Lincoln County, Wyoming, and to aid in the administration of the
National Flood Insurance Act of 1988 and the Tlood Disaster Protec-
tion Act of 1973. Initial use of this information will be to
convert Lincoln County to the regular program of flood insurance by
the Federal Insurance Administration. Further use of the informa-
tion will be made by local and regional plananers in their efforts to
promote sound land use and flood plain development.

1.2 Coordination

Streams requiring detailled studies were identified in a meeting
attended by county planners and representatives of the Federal
Insurance Administration and the study contractor on April 23,

1976. A second coordination meeting was held with county planners

on September 20, 1976, when objectives of the study were discussed.

Federal agencies contacted during the study included the U.S.
Geological Survey; the U.S. Soil Conservation Service; the U.S.
Army Corps of Engineers; and the National Oceanic Atmospheric
Administration, National Weather Service. Coordination with the
State of Wyoming included the State Enginear and the Diractor of
Civil befeanse.

A final coordination meeting was held on July &, 1977, in the

Lincoln County courthouse. This was a combined meeting with the
incorporated Towns of Diamondville and Kemmerer, as well as unin-
corporated Lincoln County. Attending the meeting wers representatives
of the Towns of Diamondville and Kemmerexr, Lincoln County, the

Federal Insurance Administration, and the study contractor. No
objections to this study were raised as a result of the meeting.

1.3 Authority and Acknowledgments

The source of authority for this Flood Insurance Study is the
National Flood Insurance Act of 1968, as amended.

The hydrologic and hydraulic analyses for this study were performed

by Nelson, Haley, Patterson, and Quirk, Inc., for the Federal Insurance
Administration, under Contract No. H-3993. This work, which was
completed in May 1977, covered all significant flooding sources
affecting the unincorporated areas of Lincoln County, Wyoming.




2.0 AREA STUDIED
2.1 Scops of Study

This Flood Insurance Study covers the unincorporated areas of
Zincoln County, Wyoming. The area of study is shown on the Vicinity
Map (Figure 1). Not included in this study are the incorporated
Towns of Afton, Cokeville, Kemmexer, Thayne, Diamondville, and Opal,
Wyoming.

Floods caused by the overfliow of Hams Fork from the north line of
Section 12, Township 21 North, Range 116 west of the 6th principal
meridian to the northern corporate limits of Kemmerer wers s*udled
in detail because of historical flooding and potential flood hazard.
Bpproximate study methods were used fox the following streams and
their major tributaries for limited portions or the entire length
within the study area; Bear River, Blaﬁk* FTork, Bridger Creel
Green River, Hams Fork, Labarge Creek, Salt River, Sevenmile Wash,
Shake River, Twin Creek, and Willow Creek. These streams were
studied in this manner due to the lack of development in theix
flood plains.

The scope and ”eLﬂOda of =tady were proposed to aqd agrend upon by
representatives of the Federal Insurance administration and Lincoln
County, Wyoming.

Those areas studied by detailed methods were chosen with consider-
ation given to all proposed construction and forecasted development
through 1982.

2.2 Community Description

fincoln County is located in southwest Wyoming and is bordered on
the north by Teton and Sublette Countiss: on the east by Sweetwater
County: on the south by Uinta County, and on the west by Rich
County, Utah, and Bear Lake, Caribou, and Bonneville Counties,
Idaho.

The area studied in detail is occupied, for the most part, by the
Town of Frontier. The Town of Frontier is situated on the floor of
a valley and is 1 mile north of Kemmerer, 50 miles northeast of
Evanston, 71 miles northwest of Green River, and in south-central
Lincoln County.

The Town of Frontier was originally established as a coal mining
community. Rich coal veins were discovered in 1868, but the Frontier
Mine was not opened until 1897. This mine became one of the best-
paving coal mines in the area. The coal boonm lasted approximately

40 years before its eventual decline. Renewed interest in coal as

an energy source has stimulated the sconomy of the area.
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2.3

ier remains a mining community. It has changed Ifrom 2 self~-
cient community to a suburb of Kemmerer, a neardy ranching com-
y. The population of Frontier declined from 750 (L950 census)

ront
uffi
nunit
o 300 (1970 census).

w1

=4

Hams Fork flows from northwest of Frontier. Wiilow Creek joins Hams
Fork approximately 3 miles north of Kemmerer. Hams Tork flows scuth
through Frontler, Kemmerexr, dDiamondville, and sventually to its con-
fiuence with Green River.

The relief pattern of the State of Wyoming is one of deeply ernded
mountain ranges separated by large basinlike depressions. The drainage
basin of Hams Fork is a miniaturs of this pattern. The hills and
ridges that define this basin were formed from the upheaval of sadi-
mentary formations which have been eroded over the eons. The topsoil
of tnese hills is light brown.

brg

rontier is situated at an altitude of 6954 feet, and is located in
a flat-pottom river valley. The town is surrounded by low hills,
which afford some protection f£rom harsher weather. Because of its
altitude, the town is somewhat cooler throughout the year. Th

maximum remperatures range from 81.2°F in July to 6.8°F in January. T T T

Average yearly precipitation is zpproximatsly 8.6 inches.

Ground cover in the hills surrounding Frontier is sparse and typical
of an arid climate: sagebrush, a variety of cactus, mesquite, and
gramma grass. A variety of large trees exists in Frontier, with
corronwood trees being the dominant type. Moving closer fo Eams Fork,
the vegetaticn becomes more dense and generally taller.

Principal Flood Problems

Damage resulting from flooding is minor, with a small amount of
property loss. Floods occurring in 1930 and 1971 were due to heavy
winter snews followed by an extremely rild spring. In 1830, the
dam a2t Kemmerer Reservoir took the brunt of the floodwaters.
Meadows along Hams Fork were flooded, but no serious damage Lo
houses or roads was reported. The dam at Kemmerer Reservolr was
reinforced to ensure its safety. Temporary dikes were built to
protect the lower areas of Trontier. The 2450 cubic feet per
second (cfs) of discharge of the 1950 flood, measured at Hams Fork,
was representative of a 25~year frequency flood (Reference 1)..

Tn 1971, an unusual amount of 'snow followed by a warm spring was
again the cause for concern over nigh water. Fields on ranches in
the valley were under water, but no damages were reported to resi-
dences. The Air National Guard flew in 1000 sandbags for volunteers
to build temporary dikes to curb the high waters. Squipment and
operators were ,volunteered by several construction companies in the
area. The 1971 flood nad a discharge of 2120 cfs and was reprasenta-
tive of a l9-year flood.

>



3.0

2.4 Flood Protection Measures
A permanent flood protection measure is in the form of a minor lesvee
system along Hams Fork. Temporary protection is afforded by volunteers
building temporary dikes and sandbagging.

ENGINEERING METHODS

For the flooding sources studied in detall in the county, standard hydro-
logic and hydraulic study methceds were used to determine the flood

hazard data required for this study. Flood events of a magnitude which

are expected to be 2qualled or excseded once on the average during any

18-, 50~, 100-, or 500-year period (recurrence interval) have been selected
as having special significance for flood plain management and for flood
insurance premium rates. These events, commonly termed the 10-, 50~,

100~, and 500~year floods, have a 10, 2, 1, and 0.2 percent chance,
respectively, of being equalled or exceeded during any vear. Although

the recurrence interval represents the long term average period between
floods of a specific magnitude, rare floods could occur at short intervals
or even within the same year. The risk of'experiencinq a rare flood
increases when periods greater than 1 year are considered. For example,

the risk of having a flood which equals or exceeds the 1l00~year flood

(1 percent chance of annual occurrence) in any 50-year period is approxi~
mately 40 percent (4 in 10}, and, for any 90-year pericd, the risk increases
to approximately 60 percent {6 in 10). The analyses reported here reflect
flooding potentials based on conditions existing in the county at the

time of completion of this study. Maps and flood elevations will be

amended pericdically to reflect future changes.

3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-
frequency relationships for floods of the selected recurrence inter-
vals for each stream studied in detail in the county.

For Hams Fork, floodflow-frequency data were based on statistical
analyses of discharge records at several gaging stations in the
Lincoln County area operated by the U.S. Geological Survey (Refer-
ences 1, 2, 3, and 4). Locations and lengths of records for these
gages are

1. 2.9 miles downstream from Pole Creek, 4.6 miles
upstream from Taylor Creek, and 22 miles northwest
of Frontier; period of record from October 1952
to present

2. 800 feet upstream from U.S. Highway 189 bridge, 1.5 miles
upstream from Willow Creek, and 3.5 miles northwest of
Frontier; period of record from May 1945 to present

3. At U.S. Highway 189 bridge at Diamondville, 4 miles down-
stream from Willow Creek; period of record from
Octobexr 1826 to 1949
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Roughness coefficients (Manning’s "n") wers estimated by field

inspection and photographs at each cross section. Roughness values

for the main channel ranged from 0.029 to 0.044, depending on channsl
condition and obstructions; roughness velues for the flcod plain
ranged from 0.028 to 0.138, depending on vegetation, irregularity,
obstructions, and meandering.

tarting water-surface elevatlons were calculated using normal depth
analysis.

Flood profiles were drawn showing computed water-surface elevations
to an accuracy of 0.3 fcot for floods of the selectad recurrasnce
intervals (Exhibit 1}.

-~

A1l elevations are referenced to the National Gesodetic Vertical
Datum of 1929 (NGVD). Elevation referencs marks used ia the study
are shown on the maps.

4.0 FPLOOD PLAIN MANAGEMENT APPLICATIONS
A prime purpose of the National Flood Insurance Program is to encourage
-~ —— State-and- local-governments -to adopt-sound-flood plain-maragement pro=. —
grams. Each Flood Insurance Study, therefore, includes a flood boundary
map designed to assist communities in developing sound flood plain manage—
ment measures.
4,1 Flood Boundaries

In order to provide a national standard without regional discrimina-
tion, the 100-year flood has been adopted by the Federal Insurance
Administraticn as the base flood for purposes of fliocod plain manage-
ment measures. The 500-year flood is emploved to indicate additional
areas of flood risk in the county. For each stream studied in
detail, the boundaries of the 100- and 500-year floods have been
delineated using the flood elevations determined at each cross
section; between cross sections, the boundaries were developed
photogrammetrically, using aerial photographs at a scale of 1:4800
{(Reference 7).

In cases whers the 100- and 500-year flood boundaries are close
together, only the 100-year flood boundary has been shown.

Approximate f£lood boundaries in some portions of the study area were
raken from the Federal Insurance Administration's Flood Hazard
Boundary Map (Reference 8).

Flood boundaries for the 100~ and 500-year floods are shown on the
Plood Boundary and Floodway Map (Exhibit 2).



Small areas within the flood boundaries may lie above the Ilood
elevations an&, therefore, not be subject to flcoding; owing to

M

limitations of the map scale, such areas are not shown.
loodways

Encroachment on f£lood plains, such as artificial £ill, reduces the
flood-carrying capacity and increases flood heights, thus increasing
flood hazards in areas beyond the encroachment itself. Onz aspect
of f£lood plain management lnvolves balancing the economic gain from
flood pilain development against the resuliting increase in flood
hazard. For purposes of the National Flood Insurance Program, the
concept of a floodway 1s used as a tool to assist local communities
in this aspect of flood plain management. Under this concept, the
arsa of the 100-year flood is divided into a floodway and a floodway
fringe. The floodway is the channel of a stream, plus any adjacent
flood plain areas, that must be kept free of encroachment in order
that the 100-year flood be carried without substantial increases in
floed heights. As minimum standards, the Federal Insurance Adminig—
tration limits such increases in f£lecod heights to 1.0 foot, provided
that hazardous velocities are not produce

The floodway delineated for this study was computed on the basis of

equal conveyance reduct_on from sach side of the flood plain. The
rasults of these computations ars tabulated at selected cross
sections for each stream segment for which a floodway is computed
(Table 2).

As shown on the Flood Boundary and Floodway Map (Exhibit 2), %he
floodway boundaries were determined at cross sections: between cross
sectlons, the boundaries were interpolated. In cases where the
flocdway and 100-yvear flood boundaries are close together, only the
floodway boundary has been shown.

The area between the floodway and the boundary of the 100~year flood
is termed the floodway fringe. The floodway fringe thus encompasses
the portion of the flood plain that could be completely obstructed
without increasing the water-surface elevation of the 100-year flood
more than 1.0 foot at any peint. Typical relationships between the
floodway and the floodway fringe and their significance to flood
plain development are shown in Figure 2.
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Figure 2. Floodway Schematic

.0 INSURANCE APPLICATION

In order to establish actuarizal insurance rates, the Federal Insurance
Administration has developed a process €o transform the data from the

engineering study into flood insurance criteria. This Process includes
the determination of reaches, Flood Hazard Factors, and flood insurance
zone designations for each flooding source studied in detail affecting
the unincorporated areas of Lincoln County

-

5.1 Reach Determinations

Reaches are defined as lengths of watercourses having relatively the
same flood hazard, based on the average weighted difference in
water-surface elevations between the 10- and 100~year floods. This
Gifference does not have a variation greater than that indicated in
the following table For more than 20 percent of the reach:
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- 5.4

Zone B: Areas between the Special Flood Hazard
Areas and the limits of the 500-year
flood, including areas of the 500-year
flood plain that are protected from the
lOO—yéar flood by dike, levee, or other
water control structure; also areas
subject to certain types of 100-year
shallow flooding where depths are less
than 1.0 foot; and areas subject to
100-year flooding from sources with
drainage areas less than 1 sgquare mile.
Zone B is not subdivided.

Zone C: Areas of minimal flocoding.

Zone D: Areas of undetermined, but possible
flood hazard.

The flood elevation differences, Flood Hazard Factors, flood insur-
ance zones, and base flood elevations for each flooding source
studied in detail in the county are summarized in Table 3.

Flood-Insurance Rate-Map Description ———— - — ——————

The Flood Insurance Rate Map for the unincorporated areas of Lincoln
County is, for insurance purposes, the principal result of the Flood
Insurance Study. This map {published separately) contains the
official delineation of flood insurance zones and base flood eleva-
tion lines. Base flood elevation lines show the locations of the
expected whole-foot water-surface elevations of the base {100-year)
flocd. This map is developed in accordance with the latest £lood
insurance map preparation guidelines published by the Federal Insur-
ance Administration.

6.0 OTHER STUDIES

The Federal Insurance Administration published Flood Insurance Studies
for the Towns of Diamondville and Kemmerer, and Uinta County, Wyoming
(References 9, 10, and 11, respectively). Those studies are in general
agreement with this study.

The Federal Insurance Administration Flood Hazard Boundary Map (Refer-
ence 8) was used directly for approximate areas in portions of this ‘study.

This study is authoritative for the purposes of the National Flood Insurw
ance Program; data presented hexein either supersede or are compatible
with all previous determinations.

13
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REVISION DESCRIPTIONS

‘his

T section has been added to provide information regarding significant
revisions made since the original Flood Insurance Study (FI } was
printed. Future revisions may be made thar do not result in the

republishing of the FIS. To assure that any user is aware of all
revisions, it is advisable to contact the community repository of flood
hazard data lecated at the Lincoln County pianning Department, 520 Topaz
Street, Kemmerer, Wyoming 83101.

5.1

irst Revision

1y

This study was revised on September 21, 1998, to update floodplain
information for Smiths and South Forks and Spring Creek in Lincoln
County, Wyoming, to include more detailed nydrolegic and hydraulic
information and o reflect updated corporate limits within the
county.

he hydrologic and hydraulic analvses fo

T v this restudy were
performed by Foothill Engineering Ceonsultan n

-
s, Inc.. the study

b
[4)]



contractor, for the Federal EZmergency Management Agency {FEMA),
under Contract No. EMW-93-C-150. This restudy was completed in
January 1984.

The streams were identified ir an inicial Consulration
Cocrdination Officer {CCO} meering held on April 4, 13%4. The
meeting was attended by representatives of FEMA, the

U.S. Gesologicali Survey (USGS), the Town of Cokeville, and the

study contractor,

The Smiths Fork tri-diversion structure divides fiood flows from
Smiths Fork proportionately among three channels: Smiths and
South Forks and Spring Creek. #When flood levels threaten
structures within the Town of Cokeville corpeorate iimits, all
addicional floodwater is diverted down the Smiths Fork River
channel. The Smiths Fork trxi-diversion structure is located
approximately 1,200 feet northeast of the norchern corporate
boundary of the Town of Cokeville, along Smiths Fork within th
unincorporated areas of Lincolm County.

The Smiths Fork study reach (2.4 miles) is entirely within Lincoln
County, and only a small portion of the South Fork study reach
(1.7 miles) is within the Town of Cokeville. Most of the Spring
Creek study reach (1.7 miles) is within the Town of Cokeville.
Because of historical flooding, floods caused by the overflow of
Smiths and South Forks and Spring Creek were restudied using more
detailed information than that used for the previous Flood

“Insurance Rate Map (FIRM) for the unincorporated arsas of Lincoln

County {Reference 12)}. These areas were selected with
consideration given to all proposed construction and forecasrt
development through December 1996.

At present, levees exist on Smiths Fork between the Union Pacific
Railroad and U.S. Highway 30. The levee along the norch bank was
constructed in 1982 by the Wyoming Emergency Civil Defense
Department. The levee zlong the south bank was constructed in
1986 with U.S. Army Corps of Engineers (USACE) funding as part of
a flood fight. wWhile both the north- and south-bank levees were
intended to be temporary structures, the south-bank levee was
improved and upgraded in 1995 according to the Natural Resources
Conservation Service (NRCS) (formerly the Scil Conservation
Service) and the Cokeville Watershed Improvemeat District (CWID).
These levees will not contain the 100-year flood.

Lincoln County has experienced primarily shallow fleocding from
Smiths Fork on a number of occasions. Flooding occurred in
high-snowpack vears during the 1960s and 1970s. In 10 yvears
during those two decades, the peak discharge exceeded 1,000 cubic
feet per second (cfs), with 1971 having the highest discharge of
1,610 cfs. However, the high-runoff years of 1982, 1983, 1984,
and 1986 resulted in discharges ranging from 1,490 to 2,100 cfs.
The flooding during those years was partially mitigated by
completion of emergency flood-control measures with assistance
from the USACE. Those measures included clearing and snagging of
vegetation within the Smiths Fork channel and construction of
temporary emergency levees at locations along Smiths Fork as
previously described. The reported flooding usually consisted of
slight inundation of fields within the unincorporated areas of
Lincoln County, but approximately 20 residential structures on the
west end of the Town of Cokeville were affscred by shallow
flooding or elevated water table levels in 1983. Base flood flows
in Spring Creek, which are controlled at rhe Smichs Fork
tri-diversion struccure, are concained within che channel.



Cress-section data for Smiths and South Forks znd Spring Creek
were optained from several sources. These included fisld SUrveys
in 1983 by the NRCS and in 199¢ by a private surveving contractor,
1981 aerial contour mapping {Reference- 13}, and USGS 7.S5-minute
series topogr eéphic mapping (Reference 14} Structural geometry
f?€ oridges and culverts was also obtained during the fiald suivey
effort.

For Smiths and South Forks and Spring Creek,*ude floodplain
boundarigs were delineated using USGS topographic mapping at a
scale of 1:24,000, with a contour interval of 20 feet
{Refersnce 14).

hallow fLOOGng limits {Zone X, shaded) adj r to Bouth Fork
norchwest of the Town of Cokeville are a result of overflow fror
Smichs Fork. These shallow flooding limics have been delineated
by NRCS personnel and are based on historical £lcoding that
occurred during the high-runoff yvears of 1983 and 1984. Thi
delineation is supported by Town personnel based on their
judgment, personal xnowledge, and interviews with landowners in
that area. :

Tt mitns Fork basin consists of scrubby sagebrush, pasture, and
1i ed trees. The Smiths Fork drainage basin is z high mourtain
tributary of the 3ear River, located on the western border of
wyvoming. Smiths Fork drains an area of approximpacely 275 sguare
miles jusrt upstream of the tri-diversion strucrture, and elevations _ .
in the basin range from 6,200 feet to over i0,300 feer at the
upber basin limits. Land use in the watershed is approximataly

77 percent rangeland, 14 percent forest land, and ch e renainder
irrigated and drv~;aqq farming. Average annual prec i
the lower elegvations of the basin is anproximate;y ‘3 inches. The
majority of precipitation falls as snow. On average, 70 inches
can be expected to accumulate as snow in the higher elevations.
The characteristics of the sedimencarj geclogic environment in tLhe

the watershed can be classified generally as
silgstone, stone, and sandstone. The soils in the basin can
be classifi geverally as inorganic, gravelly, sandy, and clean
clays. The s0ils support herbaceous ground cover with shallow
root systems and a variety of indigenous grasses.

upper part

(D b O M
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@

The hydrologic analysis for Smiths Fork consisted ci tainin
annual peak streamflow records for Smiths Fork at che Border,
Wyoming, gage and performing a frequency analysis fitting a

‘log-Pearson Type III distribution in accordance with guidelines

fourd in Interagency Advisory Committee on Water Data Bullerin

5 *Guidelines for Determining Flood Flow Freguency”

No. 17
{Reference 13}. The analysis was completed using c&n USACE
HEC-FPA computer program {Reference 16).

For Smiths Fork, annual peak streamflow records were obtained for
both the Border gage (Gage No. 10032000, drainage area =

165 square miles) for the years 1942 through 1992, and the
Cokeville gage (Gage No. 10032500, drainage area = 275 square
miles) for the years 1942 through 1952. The 11 years of .
overlapping records for the two gages were compared, and it was
determined that annual peak flows at the Cokeville gage were
approximately 2.4 percent higher than peak Zlows at the Border
gage, on average, despite the substantial difference in drainage
areas. As such, the annual peak £iows for the Border gage were
used to perform a f£requency analysis, and those resulis were



incr ea:ed by 2.4 percent to represent computad peak discharges ac
the Cokeville gage. Based on Bulletin No. 173, a reg: ona-ﬁmag
skew coefficient of ~0.35 was selected and used in the analysis,

11“

A rainfail-runoff model was developed for the Spring Creek

rainage basin, where a unit hydrograph was derlzed for the basin
in accoruanca with the procedure outlined in the U.S. Bureau of
Reclamation publication “Flood Hydrology danual' (Referance 17{.
Rainfall-depth data were obtained from the National Oceanic and
Atmospheric Administration NOAA Atlas 2, “?reciplua“lon Frequency
of the Western United States, Volume II - Wyoming® (Reference 18}.
Other hydrology modeling parameters, such as basin area and slope
and channel fout;ng geome»:v and slope, were obtained from USG3
7.5-minute series topoaracn*c maps {Reference 14) and field
chservations.

The primary source of flooding occurs downstream o the
tri-diversion structure. The tri-diversion structure trifurcates
the flow from the Smiths Fork drainage basin into Smiths and South
Forks and Spring Creek. The tri-diversion structure is located in
Tincoln County, approximately 1,200 feet northeast of the northern
corporate boundary of the Town of Cokeville. To prevent
floodwater from overtopping the channel banks of Spring Creek and
flooding the Town of Cokeville and parts of the unincorporated
areas of Linceln County, operational guidelines to strictly
administer the thres-way flow were developed between the Town of
Cokeville and the CWID. The lGO»yaar discharge for Smiths Fork

“above the tri-diversion structure is 2,160 cfs. As determinsd by

the NRCS and the CWID, the channel banks of Spring Creek can
contalin a capacity of 20 percent (425 cfs) of the Smiths Fork
100-year discharge before overilow occurs. Six percent (125 cfs)
of the Smiths Fork trifurcated flow would be diverted down South
Fork, and 74 percent (1,550 c¢fs) would remain in Smichs Fork.

However, Spring Creek has & secondary source of flooding
contributing to its total flow, The total flow in Spring Creek is
a combination of the trifurcated Smiths Fork flow and the
uncontrolled Spring Creek drainage basin flow that incsrsects with
the trifurcated Smiths Fork flow approximately 1,200 feet
downstream of the tri-diversion structure at the Town of Cokeville
corporate limits.

To determine the maximum total flow £for Spring Creek, the 100-year
flood event for the Spring Creek drainage basin was modeled. The
100~year peak discharge for the Spring Creek drainage basin from
the 5.3-square-mile Spring Creek basin was 263 cfs. When the
Spring Creek drainage basin experiences a 100-year flood event, it
was estimated that Smiths Fork experiences a corresponding l0-year
flood event Ir accordance with the tri-diversion agreement, the
1,540-cfs discharge from the l0-year flcod event on Smiths Fork
would result in trifurcated flows as follows: 13 percent

{200 cfs) diverted to Spring Creek, 6 percent (90 cfs) diverted to
South Fork, and 81 percent {1,250 cfs) remaining in Smiths Fork.
Combining the flow from the trifurcated Smiths Fork 10-~year floed
event that eventually intersects with Spring Creek with that of
the flow from the Spring Creek drainage basin 100-year flood event
results in a base discharge of 455 cfs for Spring Creek.

Water-surface elevations (WSELs) were computsd using the USACE

HEC-2 computer program {Reference 19}. Water-surface profiles for
South rork and Spring Creek were determined for the 100-year flood
onily, and were drawn to a plotted accuracy of 0.5 foor. :

19



or
“River from 1 mile dowastream to 6 miles upstream of the Towmrof——

Channel roughness coefficients {(Manning's “n” values) used in the
hvdraulic computations were chosen by engineering judgment based

n field observations and photographs of the f£iocdplain arsas.
Channel =a2nd overbank values for Smiths and Souch Forks and Spring
Creek are shown in Table 3, “Manning’s “n” Valuss.”

loodway analyslis was not included in th
nerefore, no floodways are shown on Smith

2 scope of work:;
Tk s
Spring Creek,

Fork, South Fork, or

Table 1, “Summary of Discharges,” and Exhibit 1, “”'ood Profil "
wers revised, and Table 3, ‘faqning‘s *a’ Yalues,” was added to
reflect changes ag a result of rhe restudy.

Second Revision &

the effects

orate
hydraulic

This FIS was revised on Juae 17, 2003, to incorp
of flooding on the Salt River, The hydrologic and ra
anaiyses for this study were initially performed by Fcothill
Engineering Consultants, Inc. {(Foothill Engineering), for FEMA
under Contfac: No, EMW-93-C-4150 {Reference 20). This work, which
was completed in April 1998, cowvered the Sait River from its
confluence wirh the Snake River ro 1 mile downstream of the Town
of Thayne. Subsequently, the USGS, in cooperation with Linceln
County, prepared a study (Reference 21) the reach of the Salt

8]

5‘1\

Thayne at State Highway 238. The USGS study completed in

2000, modified the hydrology applicable to g“e entire Sal:t River.
The USGS revised the hydraulic model developed by Foothill
Engineering using the new discharges. These revised Base Flood

Tlevacions [(BFEs] were rthen used to revize the study downstream of

Thayne.
The purpe of this restudy was to develop flood hazard
information to assist in developmant planning and for f{lood

IR (’0

insurance purposes. The need ‘o* a detaiied study of Elooding on
rhe Sait River was identified at a meeting attended by
represantacives of Foothill -ng neering, FEMA, and Lincoln County
on 2pril 4, 1994.

The original FIS incorporated only approximate stugdy methods for
delinsating the Salt River floodplain (Peference 12).

Oaly the 100-year floodplain was delineated for this Salt River
study; no floodway or 500-year floodplain were computed.

Hyvdrologic Aralvses

The USGS Study (Reference 21) included gaging station records from
USGS Gage No. 13027500 located on the Salt River above the
reservoir near Etna, Wyoming (drainage aresa = 829 square miles).
Statistical tests revealed no trends over time; thus, all peak
discharge data were used in the analyses. Annual streamflows of
tha Salt River are characteristic of systems dominated by snowmell
runoff from mountcalinous areas. A frequency analysis was prepared
using the USGS PEAKFQ computer program (References 22 and 23} for

20
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the years 1954 through 1997, the pericd of record for the gage,
x 2 with accepred methods described in Sulletin No. 17B o
: of Watsr Data
bordl tion {Reference 15). This analysis preduced a base £lood
ischarge &t the gage of 6,120 cis.

i
|4

S

This discharge was then proratad at several upstream points based
n drainage area. The equation used for estimating the

100~-year peak discharge at an ungaged location of interest in the

mountainous regions of Wyoming was determined in the USGS

o

Water-Resources Investigations Report 88-4045 {Reference 24). The

1t River that was estimated et

100-yvear pesak discharge for the Sal:t
AXFQ program was dacreased.

USGS Gage Mo. 13027300 using the

et )y

The decreasing drainage area resulted in iancremental discharges at
each of the tributaries. Firpal adjusted estimates of the 1)0-vear
flcod for the study reach ranged from 5,170 cfs at the downstream
confluence of Jack Knife Creek with the Salt River to 4,120 cfs ac
the upstream end of the study rsach at State Highway 238

{Raeference 21).

Hydravlic Analyses

Analyses of th
sources studis
slevations o
should be awar

e hydraulic characteristics of flooding from the
d were carrizsd out to provide estimates of the
f’!
2

h F

loods of the 100-vear recurrence intervals. Users
char flood elevations shown on the FIRM represent

+

- rounded-whole—-foot-elevacions-and.-may.not.exactly reflect the_ _ __

alevations shown on the Flood Profiles (Exhibit 1) or in che
riocoodway Data Table in the FIS raport. Flood elewvations shown on
the FIRM are primarily intended for flcod insurang rating

purposas. For coastruction and/or floodplain management purposes

csers are cautioned to use the flood elevation data presented in
this FIS in conjuncoion with the data shown on tihe FIRM.

v

wSSLs for the 100-year flood on the Salit River were computed using

rhe water-surface profile computer program WSPRO {References 25
and 26). Two hydraulic models wers developed for this restudy.
one included the downstream reach from the confluence with the
Snake River to 1 mile downstream of Thayne, and the orher covered
she reach from 1 mile downstream to § miles upstream of Thayne at
Stare Highway 238. The starting WSEL for the downstream resach of
the Salt River was determined by the slope-area method. A known

WSEL from the downstream model was used for the grarting elevation

in the upstream reach.

Salt River
for hydraulic analyses of the 100-year flood. Lincoln County
personnel provided open-channel cross-section station an
elevation data for the hydraulic analyses, USGS personnel
estimated cross-section spacing based on the reguirerents of the
srandard step-backwater method. The USGS surveyed bridge-section
station and elevation data for backwater analyses at road
crossings. The USGS determined roughness coefficients

g

channel geometry and hydraulic properties were compiled

(Manning’s "n“ values) from field observations and comparison with

verified coefficients (References 27 and 28) and from review of.
serial photographs. The entire length of the sctudy resach for the
Salt River was examined and photographed to help estimace channel
roughness coefficliencs. Table 3, “Manning’s "a® Values” was
revisad to incorporate the results, .
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The boundaries for the area
plorted on USGS 1:24,000-sca
eniarged t

inundaced by the 100-year flocd were
le Digizal Raster Gracnlcs (DRGs)

i o 1:12,000. Topographic data, roads, and canals on the
DRGs and recent aerial photographs and field cbservations wera
reviewsd for assistance in plotring the

cod voundariss bebwesen

cross sections. Inundated areas with litrle or no fiow were

identified. More precise de

termination of the extent of

irundation may be determined at any given location using th

compuced WSEL and detaiied £

For this restudy, all elevat
obtain up-to-date elevation

(NGS) Elevarion Reference parks

ield surveys of the land suriace.

referenced to the NGVD, To
on on Nacional Gesodetic Survey
} shown on this map, please

ions a2
inform
(E

contact the Informaci on Services Bra-ch of the NGS at

{301y 7i3-3242, or wvisit the

ir websi et www.ngs.ngaa.gov. Hap

users should seek verification of non*hGS ERM monument elevations

when using these elewvations
managemeni purposes.

The National Flood Insurance
governments to adopt sound £

for construction or flgoodplein

Program encourages State and local
floodplain management programs, To

.assist in this endeavor, each FIS providss 100-vear flocdplain
data, which may include a combipation of the following:

18-, 50-, 100-, and 500-vear

flcod elevations; delineations of the

100-year and 300~year floodplains; and 100-year floodway. This

informarion is presented on
FIS, including the Flood Pro

the FIRM and in many componencs of the
files, the Floodwav Data Table, and

tne Summary of Discharges Table. Users should reference the data

oresenced in the FIS as well

as additional informacion that may be

available at the local Community ¥ap Repository before making
iood elevation and/or floodplain boundary determinations.

&s part of this revision, the conversion of the FIRM for the
unincorporaced areas of Lincoln County, Wyoming, ro a different
format on a panel-to-panel basis was initiated. Previously, Fflood

hazarc information was shown

cn both the FIRM and the Flood

Boundary and Floodway Map (FBFM). In the new format, all BFEs,

zone designations, creoss sections, and floodplain and Ffloodway

boundary delineations are shown on the FIRM panels, and the
corresponding FBFM panels have been eliminated. The flocod

insurance zone designations were changed. Areas previo sly shown

as numbered Zone A were revised to Zone AE, Zone B was revised co .
Zone X {shaded), and Zone C was revised to Zone X {unshaded}. In
addition, the Flood Insurance Zone Data Table was removed from the

.

FI5, and all zone designations and reach determinations were
removed from the Flood Prefiles. The FBFM Index has been revised

to indicarte which panels are

23
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