




RoughnesG factors (Manning ' s "n") �u �s�~�d� in the hydraulic computations 
were chosen by engineering judgment and based on field bservations 
of the streams and flood plain areas. Roughness values for the 
main channel of �C�o�~�t�o�n�w�o�o�d� Creek ranged from 0.013 to 0.045, while 
flood plain roughness values ranged from 0.035 to 0.050 for all 
floods. 

Water-surface elevations were computed through the use of the COE 
BEC-2 step-backwater com ter program (Refe ence 5). Because the 
backwater analysis indic ted that the flow of 850 cfs would be 
contained within the channel banks, no flocd profiles for Cottonwood 
Creek were prepared for this study since t his maximum flow does 
not �c�r�~�a�t�e� any flood hazards to the city. 

The hydraulic analyses �f�~�r� this study were based on unobstructed 
flow. The flood elevations shown on the profiles are thus considered 
valid only if hydraulic structures remain unobstructed, operate 
properly, and do not fail. 

Flood plain boundaries and flood depths for areas above the Sevier 
Valley-Piute Canal for both Dairy Canyon and Cottonwood Creek were 
determined using alluvial fan methods. Below the canal, shallow 
flooding depths were determined using normal depth calculations 
and a comparison of historical flooding from these drainages. The 
shallow flooding boundaries below the canal were determined from 
the alluvial fan boundaries. 

All elevations are referenced to the National �~�v�d�e�t�i�c� Vertical 
Datum of 1929 (NGVD). Elevation reference marks used in this study 
are shown on the maps. 

4.0 FLOOD PLAIN MANAGEMENT APPLICATIONS 

The NPIP encourages State and local governments to adopt sound flood 
plain management programs. Therefore, each Flood Insurance Study produces 
maps designed to assist communities in developing flood plain management 
measures. 

4.1 Flood Boundaries 

To provide a national standard without regional discrimination, 
the I-percent annual chance (lOO-year) flood has b2en adopted by 
FEMA as the base flood for flood plain management purposes. The 
100-year flood plain boundaries have been delineated using the 
topographic maps at a scale of 1:4,800, with a contour interval of 
4 feet (Reference 6). 

Flood plain boundaries are indicated on the Flood Insurance Rate 
Map (Exhibit 1). On this map, the } aO-year flood plain boundary 
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co rresponds to the b.;)undary o f the a rea of special flood hazards 
(Zone 110 ) . 

4 .2 Flood"ays 

The floodway i s the c hannel of a str eam , p lu s any adjacent flood 
plain ar ~as t hat must be kept free o f enc r oachment so that the 
lOO-year flood may be carried without substantia l i nc r ease in flood 
heigh t s. 

A floodway was computed tor Cottonwood Creek bu t is not shown because 
the f low of 850 cfs would be contained with i n t he channel banks . 
The concept of a floodway i s not applicable for shal l OW' floodi ng 
areas or alluvial fans. 

5.0 INSURANCE APPLICATION 

' (10 establish actuarial insurance rates, data from the e ng i neering study 
'1I1.s t be transformed into flood insurance cr iter ia. This process includes 
the determination of reaches, Flood Hazard Factors, and flood insuranc e 
z ne designations for each flooding source studied i n detail a ffecting 
th~ City of Richfield, Utah. 

5 .1 Reach Determinations 

Because flooding is shallow or on alluvial fans in Richfield, the 
a rea does not lend itself to s tanda rd reach dete rminations as 
defined by FEMA. Consequently, none were developed in these areas, 
and flood insurance zones were aSSigned directly based on the type 
of flooding condl~ions in the community. 

5 .2 Flood Hazard Factors 

The Flood Hazard Factor (PHF) is used to establish relationships 
between depth and frequency of flooding in any reach. This rela
tionship is then used with depth-damage relationships for var ious 
classes of structures to establish actuarial insurance rate table ] . 

The PHF for a reach is the aver age weighted difference between the 
10- and lOO-year flood water-surface elevations rounded to the 
nearest one-half foot, mu l tiplied by 10, and shown as a three
digit Code. POr example, if the difference between water-surface 
elevations of the 10- and 100-year floods is 0.7 foot, the PHP is 
005, if the difference is 1.4 feet, the PHP is 015 , if th .. differ
ew ..... is 5.0 feet, the PHF is 050. When the difference bet'feen the 
10-and 100-year flood water-surface elevations is greater than 
10 .0 feet, it is r o unded to the nearest whole foot. 
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PHPs a re no t appl i cable for a reollls of ShlJ! !...,.., flooding o r aI..uv ia l 
fansj therefo re , no FHFs we re c omputed for Rlchfiel.1. 

5 . 3 Flood Insur anc e Zone s 

Flood insur a nce zones and zone numbers are assigned based on the 
t ype of flood hazaru and the FHP, res pectively . A unique zone 
numbe r is associa ted · ... i th ach poss fb ie FHF, and var ies froQ 1 f or 
an PHF o f 005 to a max imum o f 30 for on FHF of 200 or greate r. 

Zone AO: 

Zone B: 

Zone C: 

Special Flood Hazard Areas it.unda ted by 
types of 100-year shallow flooding wher e 
depths a r e between 1.0 and 3 .0 feet; 
depths are shown, but no FHFs a r e deter
mined. 

Areas between t.he Special Flood Hazard 
Areas and the l imi ts of the SaO-year 
flood ; area s t hat are p r o tected from 
the 100- o r SOD-year floods by dike, 
levee, or other local wAte r-control 
s tructure; areas subject to cer ta i n 
types of 100-year Shallow flooding whe re 
depths are l ess than 1. 0 foot 1 and areas 
subject to l OO-year flooding from sources 
wi th drainage areas less than 1 square 
mi le. Zone B is not subd ivided . 

Areas of minimal flood hazard: not sub
divided. 

The flood eleva tion di ffe rences, FRFs, flood i nsurance zones , and 
base flood elevations for each flooding source studied i n detail 
in the cotllftunity ace summarized in Table 3. 

5.4 Flood Insurance Rate Map Description 

The Flood Insurance Rate Map for the City of Richfield is, for 
insurance purposes, the pr i ncipal product of the Flood Insurance 
Study. This map conta ins the official delineation of flood insur
anCe zones and base flood elevations . edse flood elevation lines 
sh~ the locations of the expected whole- foot water-s urface eleva
tion of the base (lOO-year ) flood. ,",e base flood e levations and 
zone numbers are used by insurance agents, i n conjunction with 
structure elevations and character istics, to aSSign actuarial insur
ance rates to structures and contents insured under the NPIP. 
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6.0 OTHBR STUDIES 

A number o f flood - related s tud ies of the Richfield area have been con

duc ted d ue to the relatively fr equent flooding that occurs. Many of the 
flood s t ha t occurr e d in the Ri chfield area s ince 1896 have been docu
mented ( Re f er ence 7) . 

The U.S. Fores t Service has implemented range management measures to 
contro l e rosion a nd reduce runoff i n the upper portion of the Cottonwood 
Creek wate r s hed. In the 1910s, the SCS conducted preliminary and feasi
bi lity i nvestigations for flood pre vention and control for the watersheds 
i n the Rich field area (References 1 a nd 2). The feasibility investi
gations p r o posed f lood-control s tructures foe s everal of the canyons 
a f f ecting Ric hfie ld ; however, project costo: .... e r t..· excessive and the struct
',> res have never been built. 

The SCS published a report in April 1977 that evaluates and identifies 
flood hazards i n the Richfield a rea and delineates the areas affected 
(Reference 7) . Much of this information W;lS used in a concurrent study 
c onducted by Sch i ck International, Inc., for the Utah State Soil Conser
vation Comm ission (Reference 3) that proposed flood-control structures 
for the canyons affecting Richfield. These structures have not been 
built . 

Because o f its more detailed analysi s , this Flood Insurance Study super
sedes the previously published Flood Hazard Boundary Map for the City of 
Richfield (Reference 8). 

7.0 LOCAT ION OF DATA 

InforrMt ion concerning the pertinent data used in the preparation of 
this study can be obtained by contacting the Natural and Technol09ical 
Hazards Di vision, FDtA, Building 710, Denver Pederal Center, Lakewood, 
Colorado 80225. 
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