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FLOOD 
INSURANCE-~~~ 
STUDY 

CITY OF 
PROVO, 
UTAH 
UTAH COUNTY 

REVISEO: 
SEPTEMBER 30. 19118 

Federal Emergency Management Agency 
COMMUNITY NUMBER · 490159 

NOTICE TO 
FLOOD INSlIRANCE STUDY lISERS 

Comnunities parl1.Clpating in the National Flood Insurance Program 
have established repositories of flood hazard data for floOdplain 
management and flood insurance purposes. This Flood Insurance Study 
may not contain lIll data available within the repository. It is 
adviSAble to contact the coamunity repository for any additional 
data . 
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FLOOD INSURAlICE STUDY 
CITY OF PROVO, UTAH COUNTY, UTAH 

1. 0 INTRODUCTION 

1.1 Purpooe of Study 

Thil Plood Insurance Study revises and updates a prev ious Flood 
Inlurance Study/Plood Inlurance Rate Hap for the City of Provo 
Utah. This information will be ulled by the City to update existing 
floodplain regulations as part of the Regular Phase of the Na t ional 
Flood Inlurance Program (NFIP). The information will also be used 
by local and region!l planners to further promote sound land use 
and floodplain development. 

In lome Itatel or communities, floodplain management criteria or 
regulation. may exist that are more restrictive or comprehensive 
tban the minimum Federal requi rements. In luch cases t the more 
restrictive criteria take precedence; and the State (or other 
juriSdictional agency) will be able to explain them. 

1.2 Authori ty and Acknowledgments 

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

The hydrologic and hydraul ic analyses for the original study were 
performed by the U.S. Bureau of Reclamation (USBR) for the Pederal 
Emergency Management Agency (PEMA), under Inter-Agency Agreement 
No. lAA-H-12-76, Project Order No.2. This work, which was 
completed in June 1977, covered all significant flooding sources 
affecting the City of Provo. Further analyses were performed by 
the USSR. under Inter-Agency Agreement No. lAA-H-6-77, Project Order 
No.4, for the Provo River with in areas annexed into the city since 
the original study. 

The hydrologic and hydraulic analyses for this study were performed 
by Rollins, Brown and Cunnell, Inc., for P!MA, under Contract No. 
i!MW-84-C-1628. This work was completed in Hay 1986. 

1.3 Coordination 

On April 12, 1976, cOlIIDunity information was obtained and flooding 
sources requlrlng detailed study in the original study were 
identified at an initial meeting attended by representatives of the 
City of Provo, P!KA, and the study contractor. 

The hydrologic analysis was discussed and flood profiles were 
coordinated with those developed by the U.S. Army Corps of 
Engineers (COE), Sacramento District, during the course of study. 

Additional coordination and contact. during this study included 
exchange with the Provo City Bngineer, Provo City Planning 
CODDission, Utah County Flood Action COlIIDittee, C?!, U •. S. For!st 
Service (USPS), U.S. Geological Survey (USGS), lntervlews wlth 
local resident., and newspaper accounts concerning flood problems 
and past flood events. 

On December 13 1977, the results of the study were reviewed at a 
final coordina:ion meeting attended lIy representatives of the City 
of Provo, PBMA, and the study contractor. No changes or revisions 
were required as a result of that meeting. 

Connunity information was obtained and flooding sources requiring 
detailed analyses for the revised study were identified at an 
initial consultation coordination officer (CCO) meeting attended by 
representatives of the City of Provo, PEMA. and the study 
contractor on April 19, 1984. 

Requests for pert i nent information were made to the City of Provo, 
USFS. CO!, U.s. Soil Conservation Service (SCS). USCS, Utah 
Divi sion of Water Resources, and Utah Water Research Laboratory . 

Resul ts of the hydrologic analyses were sent to t he City of Provo. 
t he State Oi vi s ion of Comprehensi ve Emergency Management, and the 
COE for review and corrrnent . The results of the study were rev i ewed 
at an intermediate coordination meet i ng with personnel from the 
City of Provo on June 12, 1986. No changes or revisions were 
required as a result of this meeting. 

2 .0 AREA STUDI ED 

2 . 1 Scope of Study 

This Flood Insurance Study covers 
City of Provo, Utah County, Utah. 
the Vicinity Hap (Figure 1). 

the incorporated areas of the 
The area of study is shown on 

Flooding caused by the overflow of the Provo River and high stages 
of Utah Lake were studied by detailed methods . The Provo River was 
studied from the confluence with Utah Lake upstream to a point 
approximately 0.3 mile upstream of the 800 North Road bridge, a 
distance of 10.1 miles. Slate Canyon, Rock Canyon, Little Rock 
Canyon, and small Wasatch Moun tai n Front drainages along the 
eastern corporate limits of Provo were also studied by detailed 
methods. These areas were studied in 1978, and this restudy of 
these areas resulted in changes in all areas except the laO-year 
level of Utah Lake. Two additional small frontal drainagee, Slide 
Canyon and BUCkley Draw Creek, were also studied by detai led 
methods. Other small mountain front drainages that enter Provo 
along the eastern corporate limits were not studied because flood 
discharges from these drainages do not cause significant flood 
damage within the study areas. 
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The area. stud ied by deta iled methods were selected with priority 
given to all known flood hazard areas a nd areas • projected 
development or propoled construction through May 1990 . 

Approximate analyses were used to study those areas hav ing a low 
devel opment potential or minimal floo d hazards. The scope and 
methods of study were proposed to, and agreed upon by, FEHA and the 
City of Provo. 

2.2 COlrlDunity Description 

The City of Provo is located approximately 46 miles south of Salt 
Lake City. in central. Utah, and has a population estimated at 
80,500 (Reference 1). Provo is now the corrwnercial, industrial, 
governmental, and cultural c enter in Utah south of Sal.t Lake City. 

The Provo River is a perennial stre,\m that originates in the 
headwater areas of the Uinta Hountain Range i n northern Utah and 
flows a pproximately 60 miles before emptying into Utah Lake at 
Provo. The Provo River, the l.argest single tributary to Utah Lake, 
flows sout h from the mouth of Provo Canyon to the northern 
corporate limits, through the city, and then southwesterly to drain 
into Utah Lake. The Provo River basin rises from an elevation of 
about 4,480 feet at the mouth of the Provo River to an elevation of 
11, 000 feet in the headwater areas. 

Slate Canyon and Rock Canyon Creeks, which are small intermitlent 
streams, and Little Rock Canyon, Slide Canyon, and Buck l ey Draw 
Creeks, small ephemeral streams, enter the Provo Beach areas al the 
eastern corporate 1. imits . 

Utah Lake, a shallow water body with a surface area of 
approximatel.y 150 square miles, lies along the western corporate 
limits of Provo. Provo Bay, a bay area of Utah Lake, border s the 
city on the south. 

Corrrnercial areas a nd older resident i al structu res are located along 
the Provo River . The upper reaches of the river exist in a 
confined floodplain , whereas the tower area of corrwnercial and 
residential devel.opment is located on a broad flood plain that 
s lopes gentl.y away from the main channel. toward Provo Bay and Utah 
Lake. Developing r c,idential areas which are located chiefl.y on 
the eastern benchland of Provo are susceptible to flooding f rom 
mountain front drainageR. Residen tial and corrrne r cial developmen t 
is also occurring along the land adjacent to Utah Lake, most of 
wh ich is protect ed by dikes and Provo River levees. 

Average annual precipitation in the basin ranges from approximately 
16 inches in the valley floor area to - approximately 40 inches in 
the high headwater areas (Reference 2). The climate ranges f r om 
semiarid in the lower elevation to dry-subhumid in the moun tai nou s 
areas. 
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2.3 Principal Flood Problems 

Low-lying areas of Provo are subject to periodic flooding caused by 
overflow from the Provo River. The most sever~ floodi ng occurs in 
early spring as a resul t of snowmel t. 

Provo is known to have a history of flooding from the Provo Ri ver. 
The maximum recorded flood peak of 2,520 cubic feet per second 
(cfs), wh ich was a 50-year event , occurred on Hay 6, 1952, and was 
the result of high snowmelt runoff augmented by moderate rains. 
This floo d caused considerable damage to t he cotrlnunity . Major and 
minor flooding also occurred in 1849, 1905, 1912, 1917 , 1920, 1921, 
1922, 1923, 1957, and 1983 . The 1983 flood had a peak snowmelt 
discharge of 2,420 cfs, and sandbagging was r equi red to keep t he 
ri ve r within its banks through t he City of Provo. 

Flooding from cloudburst storms has OCCUt ·ed in the Provo River 
Canyon, but floodflows l.argely di ssi pate before reaching the study 
area . Lands adjacent to Utah Lake are subject to frequent flooding 
from high lake elevations. The most severe floods in the City of 
Provo occur in the spr ing as a result of high snowmelt runoff in 
conjunction with high water levels on Utah Lake. 

Shallow flooding caused by a combination of shallow overflow and 
alluvial fa n flow occurs in portions of Provo below t he mounta in 
front canyons. FLooding occurs in late spring and sutrlner as a 
result of intense convective-type storms and lor snowmelt runoffs . 
The five frontal canyon streams have a h istory of flO Od ing . Rock 
Canyon and Slate Canyon Creeks have clearly defined channels which 
contain floods until they reach detention basins. These in turn 
dissipate peak floods, which then discharge i nto or near 
res ident ia 1 areas . 

Little Rock Canyon empties small floodflows into a residential 
area . These floodflows are aggravated by debris and sediment which 
obstruct flow in front and inside of culverts and cause the stream 
to overflow its banks. Slide Canyon and BUCkley Draw discharge 
simila r ly on to undeveloped alluvial fans . 

2 . 4 Flood Protect ion Measures 

The ProvO River is a perennial stream with 600 square miles of 
drainage area in the Ui nta Hountains east of Provo . Flows are 
large l y controlled by Deer Creek Dam and Reservoir, which a re 
approximately 12 miles upstream from the study area in Provo 
Canyon. The res e rvo ir is a storage facilit y fat' municipa l , 
industrial , and irrigation water . It has no specified role as 
flood control storage , but does provi de some i ncidental flood 
protection to Provo by r etaining high snowmelt runoff when the 
reservoir is not full. Reservoir inflows include flows from the 
Duchesne Tunnel and Weber-Provo Dive rs ion Canal. These are 
transmountai n d iversions that are mechanically controlled and may 
have flows reduced to alleviate excessive fl ood i nflow conditions. 



I~ 1983, and 1984, Provo made major improvements In a prevlousl 
dlscontlnuous syste~ of levees along the Provo River. The upgrade~ 
l~vee, protect a major portion of Provo from high peak flo 'Js of the 
rlVel", but overflow does occur in a few areas wher e levees a r e not 
constructed. The levees are constructed f r om compact ed ea r thfi II 
and ~tr~ambed materials. Provo has established a right-o f- .... a · 
~~.trlctlon for developing along the riverbank.. During the l o~ 
~ ow pe~lods of late sunner, portions of the ma i n channel o f t he 
Pro",:,o Rlver are rehabilitated and cleaned of debris and vegetal i on 
to Improve channel conditions and st reamflow. 

Except for a large tract of farmland, Provo is prolected f r om the 
100-yea r flo,oding of Utah Lake by the recent constructton of d i kes 
along I» Provo s south and west l ake borders. Al so , a r ecent I 
compl : ted flood ":'"4nagement program on the J o rdan River allows for ~ 
much Increased discharge out of Utah Lake thereb d ' 
lake elevation (Reference ). , y ecreaslng peak 

Flood damage from Slide Canyon and BUCkley 
both have large undeve lo ped alluvi al 
floodflows. Flood ing f r om Li tt le 
because of small flows which can 

Draw is minima l because 
outwash fans and small 

Rock Canyon is also minimal 
be mostly contained in he 

streets . 

Three de.bris basins constructed below the mouth of Sla te Canyon and 
one ,baSin below Rock Canyon provide some fl ood protection The 
magnitude o~ floo~flows from these canyons is significantl ~ed uced 
by the debrts baslns. y 

The USFS ,has treated the land i n the upper portion s of the Rock 
Canyon, , L~ttle Rock Canyon, and Slate Canyon Creek d 'ainage basins 
to stabdu,e slopes and improve s urface storage capacities The 
:::~ hat been treated, with cont our trenching, gully washe~ have 

vegeta~i~:g::~er~nd sL de slopes have been seeded to increase 

~ta~ Lake, t~e Provo R~ver, and the Wa satch Mountain Front dra inage 
C:~~ns 1 aUre h lncl~ded In the planning and design phases o f the 

ra ta ProJect, Bonneville Unit , a massive water storage and 
conv~yance system of the USBR, Upper Colorado Region that wi II 
pro~tde flood control benefits and water supply for- the' Bo ° ll 
BaSln of Utah. nneVI e 

J~rdanelle Dam a nd Reservoir is to be constructed approx i matel 15 
mtles upstream from Deer Creek Reservoir-. This facilit 'Ii b 
~perhatedp to provide increased flood protection from snowm:ltWlrunof~ 
1n t e rovo area . 

3.0 ENGINEERING .1ETHODS 

Fo r the flooding sources studied by detailed methods i n the 
community, standard hydrologic and hydraul ic study methods we r e 
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 SOO-year 
period (recurrence inte' val) have bee .1 selected as having special 
significance for floodplain management and for flood i nsurance 
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 "he 
recurrence interval represent s 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 o f experiencing a 
rare flood increases when periods gteater than 1 year ar e 
considerc'; . For example, t he risk of having a fl ood wh ich eq uals 
o r exceeds the lOO-year flood (1 percent chance of Shnua I 
exceedence) in any 50-year period is approximately 40 percent (4 i n 
10) , and for any 90-year period, the risk inc r eases to 
approximately 60 perce n t (6 in 10). The analyses reported herein 
reflect flooding potentials based on conditions existing in the 
community at t he ti me of completion of this study. Maps and fl.ood 
elevat ions wi II be amended periodi cally to reflect future changes . 

3.l Hydrol.ogic Analyses 

Hydrologic analyses were carried out to establish peak di scharge
frequency r e lationships fo r each flooding source studied by 
detailed methods affecting the corrrnunity . 

Flood magni tude s in the 1978 study were determined by the study 
contractor for the ProvO River by using streamflow records at 
various locations al.ong the river to generate a 64- year record 
(l9l2 through 1975) of annual peak snowmel.t inflows at Deer Creek 
Dam and Reser vo ir, excluding imported water. These data were used 
for a log-Pea r son Type III analysis (Ref e rence 4) to determine the 
10-, SO-, 100-, and 500-year infl.ow floods. Thes e floods were then 
routed through the reservo i r by a Hod i fied Pu ls compu te r program 
(Reference 5) t o determine r ese rvo ir outflow peaks . The reservoir 
was assumed to be full and the transmountain diversions cut off at 
the begi nn i ng of the rou t i ng sequence . Rout ing be 10.... the dam 
included the addition of snowmelt flo oding f r om the 101 squa re 
miles bel a .... t he reservoi r and reduction by capaci t y of the Murdock 
Di version and Timpanogos Canals at the mouth of the Provo Canyon to 
arrive at the flooding hat would enter at t he corporate limits. 
Recent gage records do not signiricantly alter the frequency curve. 

Provo River floo d magnitudes from t he 1918 Provo Flood Insurance 
Sludy report were used in this study. 

A gaging station near Lehi, Utah, located approximately 17 miles 
from Provo, was the source of data for defining lake Level
freque ncy relationships from Utah Lake. The gage ha s been operated 
since 1884 . Va lues of the lO-, 50-, 100-, and SOO-year lake levels 
were obtai ned from a log-Pea rs on Type III (Reference ~) 
distribution of annual peak lake lev'!l data. It was foun d that a 
windset application would have a significant effect on lake water 
e levations . A wind fetch of 1.1 feet, assuming a northwest wind of 



40 miles per hour, i s added to the lake levels of desired frequency 
to determine t he final flood elevations for Utah Lake . 

The effects of record flood elevations on Utah Lake during the last 
few years are offset by the recent completion of a large headworks 
and dredging project at the Jordan River ou tlet, which g reatly 
increases outflow from Utah Lake. Therefore, the Utah Lake floo d 
elevations from the 1978 Provo Flood Insurance Study report were 
.lso used in this study. 

Rock Canyon is the only frontal canyon for which any streamflow 
data is available. The USPS installed a streamgage just below the 
forks in Rock Canyon in 1975 . The gage was operated until i t was 
washed out during the spring snowmelt flood of 1983, giving a tota l 
of 8 years of record. During that time , peak annual dis cha rges 
resulted from snowmelt, while no significant ra infa ll floods were 
recorded during the same period. A snowmelt flood frequ e ncy curve 
was determined for this record using a log-Pearson Type I I I 
distribution. It was weighted with flood frequency estimate s from 
the most recent uses regional method for estimating flood 
frequencies (Reference 6). This curve vas then combined with a 
rainfall flood frequency curve, developed from the SCS Curve Number 
and Dimensionless Unit Hydrograph method, to form a combined floo d 
frequency curve from which the 10-, 50-, 100-, and 500-yea r 
floodflows were determined. 

The SCS Curve Number and Dimensi onless Hydrograph method requ i r es 
the estimation of various parameters. To reduce errors in the 
estimation of these parameters as much as possible, the method wa s 
cali brated with est i mates derived from gage r eco rds o f two nearby 
simi lar watersheds, Fort Creek and Dry Creek . 

The flows for Little Rock Canyon, Slate Canyon, Slide Canyon , and 
Buckley Draw were developed in much t he same way , but wi t hout a 
streamflow record. The uses regional method (Reference 6) was used 
in conjunct j on with the SCS Curve Number and Dimens i on less Un i t 
Hydrograph method. 

Flows from Rock and Slate Canyons were routed through thei r 
respective debris basins using the Modified Puls method . This 
significantly reduced the floodflows. 

Peak discharge-drainage area relationships for the Provo River, 
Rock Canyon Creek, Slate Canyon Creek, Slide Canyon, Buck l ey Draw, 
and Little Rock ~anyon are shown in Table 1. 

TABLE I. SUHlWlV OP DISCIIARCES 

Peak Discharge. (cfs) Flooding Source 
and Locet ion 

Drainage Area 
(square miles) 10-Vear SO-Vear 100-Ve.r SOO-Ve.r 

Provo Ri ver 
1 mile below mouth 
of Provo Canyon 

Rock Canyon Creek 
At mouth of Rock 

Canyon 
Below debris ba,in 

SLate Canyon Creek 
At mouth of Sl ate 

Canyon 
Below debris bas i n 

Sl ide Canyon 
At canyon mouth 

Buckley Draw 
At mouth 

Little Rock Canyon 
At mouth 

680.00 

9.92 
9.92 

6.04 
6.04 

l.IS 

0.84 

0.70 

1,800 

liS 
lOS 

74 
64 

21 

16 

16 

2,600 

280 
180 

172 
113 

37 

28 

27 

3,200 

4S0 
22 0 

274 
ISO 

S3 

40 

32 

3,800 

890 
380 

SSO 
47S 

110 

90 

SO 

Analyses were carried ou t to establish the peak eLevati on-frequency 
relat i onships for each flood ing source studied by detailed methods. 

Elevations for floods of "( he selected recurrence intervals on Utah 
Lake are s hown in Table 2. 

TABLE 2. Sl/I1KARY OF ELEVATIONS 
(Nat ional Ceodet ic Vert ical Datum of 1929) 

Flooding Source 
and Location 10-yr Flood SO-vr Flood 100-vr Flood SOO-vr Flood 

Utah Lake at Provo 4492.5 4494.0 4494.S 449S.3 

3.2 Hydraulic Analyses 

Ana l yses of the hydraul ic characteristics .of floo~ing from 
sources studied were carried out to prOVide estimates of 
elevations of floods of the se lected recurrence intervals. 

the 
the 

Cross sections for the backwater analyses of the Provo River ,:,ere 
obtained by fiel d surveys and extensions of these c ros s sections 
were obtained from aerial photographs (Reference 7). 



Location. of selected cross sections used in the hydraul ic analyses 
are shown on t he Flood Profile. (exhibit 1). For stream sections 
for which the floodway was computed (Section 4.2), selected c ros s 
section locations are also shown on the Flood Boundary and Floodway 
Hap (exh ibit 2). 

Roughness coefficients (Mann ing's t'n") for water-surface profi I e 
computations were determined by engineering experience and from 
field inspection of stream channels and overbank areas. Roughness 
vaLues of 0.045 were used for the river channel and from 0.07 to 
O.LO for overbank areas. 

Water-surface profiles for the Provo River were developed using the 
HeC-2 step-backwater computer mod el (Refe rence 8). Profiles were 
determined for the 10-, 50-, 100-, and 500-year floods . Starting 
water-surface elevations were taken as the 10-, 50-, 100-, and 500-
year water-surface elevations of Utah Lake. 

Flood profiles for the Provo River and Slate Canyon are routed 
through detention basins using a Modified PuIs method of flood 
routing (Reference 3). Flood boundar ies below the detention basin 
and for l.ittle Rock Canyon were determined using shal low flooding 
procedures . 

Flood lJoundariel from Slide Canyon and Buckley Draw were determined 
using alluvial fan methods. Due to the minimal amount of flood 
hazard determined for the areas, flood boundaries and Hood hazards 
were not delineated. 

The Utah Lake dike and Provo River levees protect large areas of 
farmland interspersed with housing. Recent improvements to these 
levees by the City of Provo and the COE ar~ in accordance wi th FEMA 
specifications, and the areas protected by these levees below the 
100-year level of Utah Lake have been designated as Zone X. 

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 was computed (Section 4.2), selected cross 
section locations are also shown on the Flood Insuntnee Rate Map 
(exhibit 2). 

The hydraulic analyses for this study were based on unobstructed 
flow. The flood elevations shown on the profi les are thus 
considered valid only if hydraulic structures remain unobstructed, 
operate properly, and do not fail . 

All elevation. are referenced to the National Geodetic Vertical 
Datum (NeVD) of 1929. Elevation reference marks used in this study 
are shown on the maps; t he descriptions of the marks are presented 
in Elevation Reference Hark. (Exhibit J). 
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4 . 0 FUl(IDPLAIN HAIIAGEHENT APPLICATIONS 

The NFIP encourages state and local governments to adopt sound 
floodplain management programs. Therefore, each Plood Insurance Study 
provides lOO-year flood elevations and delineations of the 100- and 
500-year floodplain boundaries and lOO-year floodway to assist 
cormnunities i n developing flOOdplain management measures. 

4.1 Ploodplain Boundaries 

To provide a national standard without regional discrimination, the 
1 percent annual chance (IOO-year) flood has been adopted by FEMA 
as the base flood for floodplain management purposes. The 0.2 
percent annual chance (500-year) flood is employed to indicate 
additional areas of flood risk in the corrwnunity. Por each stream 
studied in detail, the 100- and 500-year flood pla in boundaries have 
been delineated using the flood elevations determined at each cross 
section . Between cross sections, the boundaries were interpolated 
us ing topographic maps at a scale of 1: 1,200 t wi t h a contour 
i nterval of 2 feet (Reference 7). 

The 100- and 500-year floodplain boundaries are shown on the Plood 
Insurance Rate Map (Exhibit 2). On this map, the lOO-year 
flOOdplain boundary corresponds to the boundary of the areas of 
special flood hazards (Zones A, AE, and AO); 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 lOO-year 
floodplain boundary has been shown. Small areas wi t hin 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 lOO-year 
flOOdplain boundary is shown on the Plood I nsurance Rate Hap 
(Exhibit 2 . ) 

4.2 Ftoodways 

Encroachment on flOOdplains, such as st ruct ures and fill, reduces 
flood-carrying capacity, increases flood 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 NF1P, a fLoodway is 
used as a tool to assist local corrmunities in this aspect of 
flOO dpla in management. Under this concept, the area of the 100-
year floodplain is divided into a floodway and a floodway fringe. 
The fLoodway is t he channel of a stream, plus any adjacent 
flOOdplain areas, that must be kept free of encroachment 10 that 
the lOO-year flood can be carried without substant ia l increases in 
flood heights . Minimum Federal standards 1 imi t such increases to 
1.0 foot, provided that hazardous ve lociti es are not produced. The 
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floodways in this study are presented to local agencies as minimum 
standard. 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 resul ts of the floodway computat ions are 
tabulated at selected cross sections (Table 3). In cases where the 
floodway and 100-year floodplain boundaries are either close 
together or collinear, only the floodway boundary has been shown. 

The area between the floodway and 100-year floodplain boundar ies 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. 

l00· YEAR FLOODPLAIN 

- HOODWAY 
FRINGE 

FLOODWAY 
___ * ...JFLOODWAY 

FRINGE 

FLOOD ELEVATION WHEN 
CONFINE D WITHIN FLOODWA Y 

AREA OF FLOODPLAIN THAT COULD BE USED 
FOR DEVELOPMENT BY RAISING GROUND 

LINE AB IS THE FLOOD ELEVATION BEFORE ENCROACHMENT 
LINE CD IS THE FLOOD ELEVATION AFTER ENCROACHMENT 

STREAM _ 

CHANNEL 

'SURCHARGE IS NOT TO EXCEED 1.0 FOOT (FIA REOUIREMENT) OR LESSER AMOUNT IF SPECIFIED BY STATE. 

Figure 2. Floodway Schematic 
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Table 3. Floodway Data 

FLOODING SOURCE FLOODWAY BASE FLOOD ELEVATION 
Mean 

Velocity Without With 

1 Width Section Area (Feet per Regulatory Floodway Floodway Increase 
Cross Section Distance (Feet) (Square Feet) Second) (Feet) (Feet) (Feet) (Feet) 

Provo River 

A 1.840 112 980 3.3 4,497.4 4,497.4 4,498.1 0.7 
B 2.834 92 538 6.0 4,510.8 4,510.8 4,510.8 0.0 
C 3.280 104 502 6.4 4,519.3 4,519.3 4,519.9 0.6 
0 3.318 87 420 7.6 4,520.9 4,520.9 4,520.9 0.0 
E 3.526 48 424 7.6 4,527.3 4,527.3 4,527.6 0.3 
F 3.601 101 584 5.5 4,529.1 4,529.1 4,529.3 0.2 
G 3.663 99 496 6.4 4,530.2 4,530.2 4,530.3 0.1 
H 3.701 90 482 6.6 4,531.1 4,531.1 4,531.2 0.1 
I 3.751 III 526 6.1 4,532.0 4,532.0 4,533.0 1.0 .... 
J 4.135 60 372 8.6 4,545.4 4,545.4 4,546.2 0.8 IN 

K 4.487 61 396 8.1 4,557.7 4,557.7 4,558.4 0.7 
L 4.539 62 365 8.8 4,561.0 4,561.0 4,561.0 0.0 
H 4.630 73 416 7.7 4,564.1 4,564.1 4,564.4 0.3 
N 4.649 71 468 6.8 4,564.8 4,564.8 4,565.0 0.2 
0 5.034 90 569 5.6 4,577.4 4.577 .4 4,577.4 0.0 
P 5.054 85 300 10.7 4.580.2 4.580.2 4.580.2 0.0 
Q 5.136 87 492 6.5 4,587.0 4.587.0 4.587.0 0.0 
R 5.184 70 453 7.1 4,587.6 4.587.6 4.587.7 0.1 
S 5.524 68 386 8.3 4.599.9 4,599.9 4,599.9 0.0 
T 5.749 60 360 8.9 4,607.9 4,607.9 4.608.1 0.2 
U 5.805 67 312 10.3 4.609.6 4.609.6 4.609.6 0.0 
V 6.012 71 384 8.3 4,620.2 4.620.2 4,620.3 0.1 
W 6.049 65 305 10.5 4,621.9 4.621.9 4,621.9 0.0 
X 6.071 60 266 12.0 4,627.0 4,627.0 4,627.0 0.0 
Y 6.393 150 537 6.0 4,641.9 4,641.9 4.642.8 0.9 
Z 6.441 140 476 6.7 4.643.9 4.643.9 4,644 .3 0.4 

1 Miles Above Mou \: h 



Table 3. Floodway Data 

FLOODING SOURCE FLOODWAY BASE FLOOD ELEVATION 
Mean 

Velocity Without With 

1 Width Section Area (Feet per Regulatory Floodway Floodway Increase 
Cross Section Distance (Feet) (Square Feet) Second) (Feet) (Feet) (Feet) (Feet) 

Provo River 
(Cont'd) 

AA 6.479 70 381 8.4 4.645.4 4.645.4 4.645.6 0.2 
AB 6.702 70 368 8.7 4.655.2 4.655.2 4.655.3 0.1 
AC 7.434 69 357 9.0 4.689.2 4.689.2 4.689.6 0.4 
AD 7.463 58 276 11.6 4.690.6 4.690.6 4.690.7 0.1 
AE 8.227 120 500 6.4 4.729.0 4.729.0 4.729.0 0.0 
AF 8.619 72 340 9.4 4.744.4 4.744.4 4.744.4 0.0 
AG 8.657 69 279 11.5 4.747.8 4.747.8 4.747.8 0.0 
AH 9.357 57 380 8.4 4.785.3 4.785.3 4.785.3 0.0 

.... AI 9.380 54 356 9.0 4.785.8 4.785.8 4.785.8 0.0 
~ 

1 Miles Above Mouth 



5.0 INSlIIIANCE APPLICATION 

Por flood insurance rating purposes, flood inBurance zone designations 
are ••• igned to a cOlllDUnity baled on the results of the engineering 
analysea. TheBe zone. are •• follows: 

Zone A 

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

Zone AE 

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

Zone AO 

Zone AO is the flood insurance rate zone that corresponds to the 
areas of lOO-year shallow flooding (usually sheet flow on sloping 
te rra in) where average depths are between land 3 feet. Average 
whole-foot depths der ived from the detailed hydraulic analyses are 
s hown ", ithin this zone. 

Zone X 

Zone is the flood insurance rate zone that corresponds to areas 
outside the SOO-ye ar floodpla i n, areas within t he SOO-year 
floodplain, areas of 100-year flooding where average de JJt hs are 
less t han 1 foot, areas of 100-year flooding where the contributing 
drainage area is less than 1 square mile, and areas protected from 
the lOO-year flood by levees . No ;'ase flood elevations or depths 
are sho"," within this zone. 

6.0 FLOOD INSURANCE RATE MAP 

The Flood Insurance Rate Map is des igned for flood insurance and 
floodplain management appl icat ions . 

For fl.ood insurance applications, the map designates flood insurance 
rate zones as described in Section S.O and, in the lOa-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 
tbei r contents to assign premium rates for flood insurance poL icies. 
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For floodplain management applications, the map shows by tints, 
screens, and symboll the 100- and SOD-year floodplains, floodways, and 
the locations of selected cross sections used in the hydraul ic analyses 
and floodway computation •• 

7.0 OTHER STUDIES 

The peak discharge eltimatea used in the published Flood Insurance 
Study for the Provo River were adopted for use in this study. These 
values are consistent with previous studies by the COE. 

The published Flood Insurance Study used a log-Pearson Type I I I 
analysis on the Utah Lake near Lehi gage record to estimate the peak 
lake level frequency curve. High lake levels from 1983 to 1985 would 
result in a higher 100-year lake level. Substantial improvements in 
the outlet to the lake provide for larger releases and a controlled 
maximum lake level; therefore, the predetermined levels were used i n 
this report. 

Flood-frequency estimates for Rock Canyon have been developed by the 
COE (Reference 9), two Brigham Young University (BYU) graduate students 
(References lO and 11), and by the former Flood Insurance Study 
(Reference 12). The 100- and SOD-year peak. discharge estimates used in 
the publiShed Flood Insurance Study were derived from the COE results, 
while the 10- and SO-year estimates were derived using the rational 
formula. Documentat ion of the eJtact methods and parameters used i n 
deriving the COE estimates could not be located. 

The COE and the published Flood Insurance Study cloudburst peak 
discharge estimates were based on methods which were not calibrated to 
a watershed the size of Rock Canyon. The rational formula is not 
appropriate for use on watersheds greater than 200 acres (0.31 square 
miles). 

The estimates from the two BYU graduate studies were based on regional 
methods which utilized statistical analyses of actual streamflow 
records and are similar to estimates in this Flood Insurance Study. 

Previous flood-frequency estimates for Slate Canyon have been developed 
by the COE (Reference 13), by the former Flood Insurance Study for the 
City of Provo (Reference 12), and by Jobn M. Tettemer and Associates, 
Ltd. (Reference 14). All these analyses were based on the assumption 
of cloudburst type floods and used uncalibrated synthetic methods. The 
only previous study estimating peak discharges for Slide Canyon was 
conducted by COlllnunity Consultants, Inc. (Reference 15). This study 
computes the lOO-year flood using six different methods which produced 
estimates ranging from 29.8 to 60.8 cfs. The IOO-year peak discharge 
estimate presented herein is within this range. The only previous 
study which estimates peak discharges for Little Rock Canyon is the 
former Flood Insurance Study which uses the McMath formula, a var i at i on 
of the rational formula (Reference 12). These formulas are not 
appropriate for a watershed the size of Little Rock Canyon, but are to 

16 



be used on drainagel lesl than 200 acres. No previoul studies have 
been conducted for Buckley Drav. 

This study i. authoritative for the purpose. of the National Flood 
Inlurance Program; data prelented herein ei ther supersede or are 
compatible with all previous determinationl. 

8.0 LOCATION OF DATA 

Information concerning the pertinent data used in the preparation of 
thi s Itudy . can be obtained by contacting the Natural and Technological 
Hazards Division, PEKA, Denver Federal Center, Building 110, Box 25261, 
Denver, Colorado 80225- 0267. 
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Reference 
~ 

RK 

RK 2 

RK 3 

RK 4 

RK 5 

RK 6 

RK 

11M 8 

!IIIIBIT 3 - BL!VATIOII R1!P_CB IWIXS 
CITY OP PROVO, UTAH COUIITY, UTAH 

Elevation 
(feet IICVD) 

4824.74 

4779.62 

5807.97 

4695.03 

4693.13 

4650.57 

4629.88 

4618.90 

De.cription of Loc.t i on 

Utab Depart_nt of Tranlportation bench 
.. rk., oraoge arrow painted on top of 
support block on louthe.,t side of 
Ol •• tead Bridge at mouth of Provo Canyon. 

Utah County Surveyors section tie 3" 
br • • • cap on 2" pipe I .. t 12" above the 
ground 100 feet welt of pavement on 
Edgewood Drive .15 mile. south of 
Cartervi lle Road Intersect i on. 

Utah County Surveyor'. leet ion tie, 3" 
br ••• cap on 2" iron pipe let in concrete 
)" above ground 13.19 feet SW of corner 
fence POlt on 5W corner of 4800 N. And 
uni verlity Avenue i ntersect ion. 

Utah County Surveyors section tie )11 

bra.s cap let i n concrete 12" below 
ground level. 3.71 feet north of 
telephone pole on northeast corner of Lot 
on northwest corner of 3100 North 100 
east. 

Benchmark at an irrigation canal gate, in 
top of we l t wall, 3.7 miles north along 
Abandoned Railroad grade from courthouse 
at Prove. "Disk stamped "1922HI44693. If 

Rollins, Brown, Gunnell, Inc. temporary 
bench mark, "X" etched in north concrete 
",all of the River.ide Golf Course bridge 
4 feet froll th .. 5th pole frOID th .. e .. t 
side of bridge. 

Provo City Bench mark '26, brasl monument 
in the sidewalk 16.40 feet fro," th .. 
eastern edae of the north lidewalk of the 
2230 N. 5t. bridge. 

Rollinl, Brown, and Gunnell, Inc. 
teaporary bench IllArk; the t op of the 
north fence POlt cap on the chain link 
fence northealt of Univerlity Parkway 
bridlel . 

P-J 

Reference 
Mark 

RK 9 

RK 10 

RK 11 

RK 12 

RK 13 

RK 14 

RK 15 

RK 16 

EXHIBIT 3 - BLBVATION R1!PBRl!NCB HA1lJ(S (cont.) 
CITY OP PROVO, UTAH COUIITY, UTAH 

Elevation 
(feet Nevo) 

4588.85 

4563.03 

4549.54 

4530.05 

4528.00 

4524.43 

4496.26 

4492.33 

Description of Location 

Provo City Bench Mark '32, monumen t 72.00 
feet no :"thwest from the corner of the 
Conltitution Mint Building on a chain 
link fence line along the south side of 
Columbia Lane and east of Riverside 
Avenue. 

Provo City Bench Hark '33, monument 
approximately 8.40 feet south of the 
power pole located just north of the 
s idewalk on the nortbeast corner of the 
interlection of 800 Y and 800 W, Provo. 

Dilk let on top of 3 1/2 inch iron pipe 
.t4Jllp.i 1922 H 15, 35 feet louth-west of 
the louthwe.t corners of tbe intersection 
of Center and 100 East Streets. 

Dilk let in concrete po.t, Itamped 
4530.083 517 1927, locat .. d b .. tw .... n Denv .. r 
and lio Crande Weltern aailroad trackl, 
63 feet northwest of Provo viaduct 
located along Interstate 15. 

Rollin., Brown, and Gunnell, Inc . 
teJIpor~ry bench mark, "X" in top of 
southwest corner of concrete wing wall of 
1-15 freeway overpass. 

Rollins, Brown, and Gunnell, Inc. t op of 
south west bolt of 4 bolts anchoring 
guard rail on southeast wing ",all of 
Geneva Road Bridge over Provo Ri ver. 

Disk set in concrete post s t amped JR 28 
at the southeast fence corner o f t he 
intersection of west center and 3110 We s t 
Streets 

Provo CI ty Bench Hark '135 t monument 
approximately 50 feet west of the fire 
hydrant in front of the red brick. house 
at 3420 W. Center St., Provo. 



Reference 
Mark 
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EXHIBIT 3 - ELEVATION REFERENCE HARKS (cont.) 
CITY OF PROVO, UTAH COUNTY, UTAH 

Elevation 
(feet NeVD) 

4495.91 

Description of Location 

Provo City BM '134 brass cap on southeast 
wing wall of the Center Street Bridge 
over Provo River at Utab Lake State Park. 
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