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NOTICE TO
y FLOOD INSURANCE STUDY USERS

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

contact the comnunity repository for any additional data.
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1.0

1.1

FLOOD INSURANCE STUDY
CITY OF PRICE, CARBON COUNTY, UTAH

INTRODUCTION

Purpose of Study

This Flood Insurance Study revises and updates a previous Flood
Insurance Study/Flood Insurance Rate Map for the City of Price,
Carbon County, Utah. This information will be used by the City of
Price to update existing floodplain regulations as part of the
Regular Phase of the National Flood Insurance Program (NFIP). The
information will also be used by local and regional planners to
further promote sound land use and floodplain development.

In some states or communities, floodplain management criteria or
regulations may exist that are more restrictive or comprehensive
than the minimum Federal requirements. In such cases, the more
restrictive criteria take precedence and the State (or other
jurisdictional agency) will be able to explain them.

Authority and Acknowledgments

The sources of authority for this Flood Insurance Study are the
National Flood Insurance Act of 1968 and the Flood Disaster
Protection Act of 1973.

The original hydrologic and hydraulic analyses for this study were
performed by Nielsen, Maxwell & Wangsgard/Montgomery, for the
Federal Insurance Administration (FIA), under Contract No. H-4030.
This work, which was completed in October 1977, covered all
significant flooding sources affecting the City of Price, Utah.

The hydrologic and hydraulic analyses for this revised study were
performed by Love and Associates, for the Federal Emergency
Management Agency (FEMA), under Contract No.EMW-90-C-3132. This
study was completed in January 1992.

Coordination

For the original study, community base map selection and the
identification of streams requiring detailed study were done in a
meeting attended by personnel of Nielsen, Maxwell and
Wangsgard/Montgomery, the study contractor, the FIA, and an
official of the City of Price on August 3, 1976. Hydrologic
analyses were coordinated by the study contractor with the U.S.
Army Corps of Engineers (COE), the U.S. Geological Survey (USGS),
and the Utah Department of Transportation, District No. 4.
Regional drainage area-frequency discharge relationships used in
Price were coordinated by the study contractor with those developed
for similar hydrologic areas in Utah by the COE and USGS.

During the course of the work by the study contractor, flood
elevations, flood boundaries, and floodway delineations were
reviewed with community officials and with the State Coordinating
Agent. The results of the work by the study contractor were
reviewed at a final community coordination meeting held on
April 11, 1978, which was attended by personnel of the study
contractor, the FIA, and community officials.

The initial Consultation and Coordination Officer (CCO) meeting for
the restudy was held in December 1989 and attended by
representatives of City of Price, Carbon County, FEMA and the study
contractor.

Other contacts were made with the COE and the Utah Department of
Transportation, for the purpose of acquiring information.

The results of the revised study were reviewed at the final CCO
meeting held on December 17, 1992, and attended by representatives
of the City of Price, Carbon County, FEMA, and the study
contractor. All problems raised at the meeting have been addressed
in this study.

2.0 AREA STUDIED

2.1

Scope of Study

This Flood Insurance Study covers the incorporated areas of the
City of Price, Carbon County, Utah. The area of study is shown on
the Vicinity Map (Figure 1).

Floods caused by overflow of the Price River and Meads Wash were
studied in detail.

The areas studied by detailed methods were selected with priority
given to all known flood hazards and areas of projected development
or proposed construction through January 1992.

Flooding on several small drainageways in the city was studied by
approximate methods.

Approximate analyses were used to study those areas having a low
development potential or minimal flood hazards. The scope and
methods of study were proposed to, and agreed upon by, FEMA and the
study contractor.

Community Description

The City of Price is located in central Utah in the western portion
of Carbon County. The city is approximately 120 miles southeast of
Salt Lake City, Utah. Price lies on a southward sloping alluvial
plain with a hilly section on the north side of the city. Price
River passes through a small section of the south side of the city,
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and Meads Wash passes through a newly developing residential area
on the east side of the city.

The economy of Price is based on coal mining, manufacturing, the
College of Eastern Utah, industry, and tourism. The U.S. Census
population of Price in 1970 was 6,218, a decrease of 584 below the
1960 population. The Utah Population Work Committee has estimated
that the 1975 population of Price was 7,445, The Bureau of
Economic and Business Research estimated the January 1, 1976,
population to be 7,500. The U.S. Census population of Price in
1990 was 8,712.

The actively developing areas in Price are located on the north,
northeast, east, and south sides of the city. Numerous homes in
the newly developing area of the northeast section of the city are
being built on or near the floodplain of Meads Wash. The
commercial and industrial develcpments on the east and south sides
of the city are largely in areas above the floodplains of nearby
streams.

Principal Flood Problems

Low-lying areas of Price are subject to periodic flooding caused by
overflow of the Price River and Meads Wash, as well as some of the
smaller drainage ways within the city. The flooding season is
normally during the summer and fall months when cloudburst storms
commonly occur. These storms are generally short in duration, but
may produce very intense rainfall and "flash flooding". Storm
runoff from the north side of the city has caused some street
flooding in the past.

Flood Protection Measures

Scofield Dam, located on Price River approximately 30 miles
upstream from Price provides some flood protection for the Price
area. The dam became initially operational in 1926 and was rebuilt
in 1945 after several partial failures of the original dam.
Because of its location in the upper watershed of Price River, the
dam controls snowmelt floods in Price but does not provide flood
protection for the cloudburst floods which commonly occur in the
lower watershed.

A levee was constructed along the east bank of Price River from

Utah State Highway 6 to First North Street. However, this levee
does not provide protection from the 100-year flood.

ENGINEERING METHODS

For the flooding sources studied by detailed methods in the community,
standard hydrologic 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 equaled or exceeded once on the
average during any 10-, 50-, 100-, or 500-year period (recurrence
interval) have been selected as having special significance for




floodplain management and for flood insurance 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 equaled 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 periods greater than 1 year are
considered. For example, the risk of having a flood which equals or
exceeds the 100-year flood (1 percent chance of annual exceedence) in
any 50-year period is approximately 40 percent (4 in 10); for any
90-year period, the risk increases to approximately 60 percent (6 in
10). The analyses reported herein reflect flooding potentials based on
conditions existing in the community 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 peak discharge-
frequency relationships for each flooding source studied by
detailed methods affecting the community.

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

The principal sources of data used to define discharge-frequency

relationships for the rivers were records from two gaging stations
on Price River, one located approximately 9 miles upstream from
Price near the City of Helper and one approximately 14.5 miles
upstream near the former community of Heiner. The Helper gage was
established in 1904 and discontinued in 1934. The Heiner gage was
established in 1934 and discontinued in 1969. Values of the 10-,
50-, 100-, and 500-year peak discharges were obtained from a log-
Pearson Type III distribution (Reference 1) of annual peak flow
data using flow data information from both of the gages.

A regional relationship relating basin characteristics to
streamflow characteristics was used to define the discharge-
frequency data for Meads Wash.

Peak discharge-drainage areas relationships for Price River and
Meads Wash are shown in Table 1.

Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding from the
sources studied were carried out to provide estimates of the
elevations of floods of the selected recurrence intervals.

Water-surface profiles were developed using a HEC-2 computer step-
backwater model (Reference 2). Profiles were determined for the
100~ and 500-year floods.




Flooding Source and Location

Price River
Above Confluence with
Meads Wash

Meads Wash
At Mouth

Table 1. Summary of Discharges

Peak Discharges
Drainage Area (cubic feet per second)

(square miles) 10-Year 50-Year 100-Year 500-Year

4,295 8,972 11,736 20,496

287 1,147 1,848 4,520




The hydraulic analysis is based upon the construction of Utah State

Highway 6 which caused realignme of the river bed. A levee was
also constructed along the east bank of the Price River from Utah
State Highway 6 to 100 North Street. The 500-year od
significantly overtops the levee but does not overtop Highway 6.
Two decks were used to model this split flow situation; therefore
two profiles are plotted for the 500-year flood (a "river side'"
profile and a "city side" profile). Because the levee does not
have sufficient freeboard above the 100-year flood ele

required for levee certificatior with levee" and "without
profiles for the 100-year flood are included for the levee reach.

Channel migration due to erosion extending now beyond the previous
floodway, has 2 taken place in the Price River.

Flooding occurs on the east side of Utah State Highway 6 from the
confluence of Meads Wash to approximately 2,000 feet upstream o
Carbon senue caused by passage of floodwaters through culverts
under the highway, which normally drain the City of Price.

The City Engineer confirmed that there are enough culverts
connecting the twc sides of t highway that water can back up from
the river side and pond on the ¢ ty side. Therefore, 100-year
water-surface el ons are equal on both sides of the highway to

account for the ponding effects.

Areas of shallow flooding along the side of State Highway 6 occur
from approximately 2,000 feet upstream of Carbon Avenue to the
Price River crossing and on the east side of the Price River on the
upstream side of 100 North Street.

The starting water-surface elevation for the 100-year flood for
Meads Wash was based on the slope area method. The starting-w
surface elevation for Price River was obtained from the prev
Flood Insurance Study. (Reference 4)

ad

ross sections used in the hydraulic analyses

1 c
the Flocd Profiles (Exhibit . )r stream se

ich a floodway was computed (Section 4.2), selected c

tion locations are also shown on the d Insurance Rate Map.

The hydraulic a yses for this study were based on unobstructed
flow. The floo elevations shown on the profiles are thus

considered valid on if hydraulic structures remain unobstructed,
perate properly i do not fail.

All elevations are referenced to the National GCeodetic Vertical
Datum of 1929 (NGVD). Elevation reference marks and the descrip-
tions of the marks used in this study are shown on the maps.

LOODPLAIN MANAGEMENT APPLICATIONS

The

NFIP encourages State and local governments to adopt sound

lnodplain management programs. Therefore, each Flood Insurance Study
provides 100-year flood elevations and delineations of the 100- and 500-

year

floodplain boundaries and 100-year floodway to assist communities

in developing floodplain management measures.

4.1

Floodplain Boundaries

To provide a national standard without regional discrimination, the
l percent annual chance (100-year) flood has been adopted by FEMA
as the base flood for floodplain management purposes. The 0.2
percent annual ct e (500-year) flood is employed to indicate
additional areas of fluod risk in the community. For each stream
studied by detailed methods, the 100- and 500-year floodplain
boundaries have been delineated using the flood elevations
determined at each cross section. Between cross sections, the
boundaries were interpolated using topographic maps at a scale of
1:4,800, with a contour interval of 4 feet (Reference 3);

The 100- and 500-year floodplain boundaries are shown on the Flood
Insurance Rate Map. On this map, the 100-year floodplain boundary
corresponds to the boundary of the areas of special flood hazards
(Zones A, AE, and AH); and the 500-year floodplain boundary
corresponds to the boundary of areas of moderate flood hazards. In
cases where the 100- and 500~year floodplain boundaries are close
together, only the 100-year floodplain boundary has been shown.
Small areas within the floodplain boundaries may lie above the
flood elevations but cannot be shown due to limitations of the map
scale and/or lack of detailed topographic data.

For the streams studied by approximate methods, only the 100-year
floodplain boundary is shown on the Flood Insurance Ruite Map.

Floodways

Encroachment on floodplains, such ; ructures and Ffill, reduces
flood-carrying capacity, increases (luod heights and velocities,
and increases flood hazards in areas beyond the encroachment
itself. One aspect of floodplain management involves balancing the
economic gain from floodplain development against the resulting
increase in flood hazard. For purposes of the NFIP, a floodway is
used as a tool to assist local communities in this aspect of
floodplain management. Under this concept, the area of the 100-
year floodplain is divided into a floodway and a floodway fringe.
The floodway is the channel of a stream, plus any adjacent
floodplain areas, that must be kept free of encroachment so that
the 100-year flood can be carried without substantial increases in
flood heights. Minimum Federal standards limit such increases to
1.0 foot, provided that hazardous velocities are not produced. The
floodways in this study are presented to local agencies as minimum




standards that can be adopted directly or that can be used as a
basis for additional floodway studies.

The floodways presented in this study were computed for certain
stream segments on the basis of equal conveyance reduction from
each side of the floodplain. Floodway widths were computed at cross
sections. Between cross sections, the floodway boundaries were
interpolated. The results of the floodway computations are
tabulated for selzcted cross sections (Table 2). In cases where
the floodway and 100-year floodplain boundaries are either close
together or collinear, cnly the floodway boundary is shown.

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

5.0 INSURANCE APPLICATION

For flood insurance rating purposes, flood insurance zone designations are
assigned to a community based on the results of the engineering analyses.
These zones are as ‘ollows:

Zone A

Zone A is the flood insurance rate zone that corresponds to the
100-year floodplains that are determined in the Flood Insurance
Study by approximate methods. Because detailed hydraulic analyses
are not performed for such areas, no base flood elevations or
depths are shown within this zone.

Zone AE

Zone AE is the flood insurance rate zone that corresponds to the
100-year floodplains that are determined in the Flood Insurance
Study by detailed methods. Whole-foot base flocd elevations
derived from the detailed hydraulic analyses are shown at selected
intervals within this zone.

Zone AH

Zone AH is the flood insurance rate zone that corresponds to the
areas of 100-year shallow flooding (usually areas of ponding) where
average depths are between 1 and 3 feet. Whole-foot base flood
elevations derived from the detailed hydraulic analyses are shown
at selected intervals within this zone.
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Figure 2. Floodway Schematic
Zone X

Zone X is the flood insurance rate zone that corresponds to areas
outside the 500-year floodplain, areas within the 500-year
floodplain, areas of 100-year flooding where average depths are
less than 1 foot, areas of 100-year flooding where the contributing
drainage area is less than 1 square mile, and areas protected from

the 100-year flood by levees. No base flood elevations or depths
are shown within this zone.

FLOOD INSURANCE RATE MAP

The Flood Insurance Rate Map is designed for flood insurance and
floodplain management applications.

For flood insurance applications, the map designates flood insurance
rate zones as described in Section 5.0 and, in the 100-year floodplains
that were studied by detailed methods, shows selected whole-foot base
flood elevations or average depths. Insurance agents use the zones and
base flood elevations in conjunction with information on structures and
their contents to assign premium rates for flood insurance policies.

For floodplain management applications, the map shows by tints, screens,
and symbols, the 100- and 500-year floodplains, floodways, and the

locations of selected cross sections used in the hydraulic analyses and
floodway computations.
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OTHER STUDIES

In 1976, the Sacramento District Office of the COE performed a brief
floodplain study on the Price River near Price City (analyses only - no
report prepared). The USGS also performed a hydrologic analysis for the
same area at the request of the Utah Department of Transportation,
District 4 (analyses only - no report prepared). Both the COE and USGS
hydrologic analyses were performed using log Pearson Type III
procedures. However, due to differences in interpretation of the
available data at the two stream gages (i.e., Heiner and Helper), a
significant difference in computed flow frequency information resulted.

As part of the hydrologic analysis performed in this Flood Insurance
Study, a thorough review was made of the COE and USGS analyses.
Discussions were held with engineering personnel of the COE, USGS, and
the Utah Department of Transportation, District 4. As a result of these
discussions, as well as those with engineering personnel of the FIA, a
revised discharge-frequency relationship was developed on the basis of
realistic, current interpretations of the available data. This revised
discharge-frequency relationship for the Price River was utilized in
this Flood Insurance Study. No other published studies relative to
hydrology or flood profiles for Price River or Meads Wash in Price City
are available.

LOCATION OF DATA

Information coucern.ng the pertinent data used in the preparation of
this study can be obtained by contacting the Natural and Technological
Hazards Division, FEMA, Denver Federal Center, Building 710, Box 25267,
Denver, Colorado 80225-02u7.
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