.r--.!

L}
e

- |

o7 TEf76

FLOOD PLAIN
INFORMATION

CACHE LA POUDRE RIVER
HEWLETT GULCH
HILL GULCH
FALLS GULCH
WATHA GULCH
UNNAMED GULCH

MAY iﬂgij |
POUDRE PARK, LARIMER COUNTY, COLORADO

MAY T qug

CONTENTS

L BT R L e a7 [

Background INTOrMATION v vmmmamnn sam st a s s

Belnzioal Flood SOURCES] i eiiisisias s

Sources of Data and Records ..iieviviwiiniinees

Streaam Gagling Records: ... ocesisiannsns nnmnnn

T e TedE 9o e o Ly o

T T O i e s
GRE LBER e v nae i ek e e e
i B e L e s
T B e
U e B e s e e e S R S e S S
N L e o ) i o L i M A
Jure LIZR L i s i e e e

JUBY 1976 s itesesnen e cuennnnnnnnnsns

T = A B 4 e e L o

T R g e A

Hazards of Large Flosds iee e iveeiiite iy

Flooded areas and floocd damages .........
Obstructions Fo floodflows .. ........ wiaidle
YalotiTlas af Fl . e e e
Rate ' of rise and duration of flocding ...

e

CE ]

*uaw

ERCIE

o

- e

s m o

OSSR S0F TAIME o s iaie e s wara e S MR e p] s n) e wn

Table

Ixd

TABLES

Stream Gaging Data

Annual Peak Discharges 1/for the Cache fa
foudre River at the Canyen Mouth 2/

-
s 2y (u1]
R S S O B (o - T ST s R < S F-Ig

=3



COMTENTS {Continuad)

Table Page
3 Annual Peak 0Olscharges for the Cache |a Poudre
River downstream from Elkhorn Creek ........
4 Cache la Poudre River Basin Drainage Areas ... 10
5 Peak Discharges In Stream Basins in the
Vicinity of the Cache la Poudre River ._. ... il
6 Flood Plain Reference Data, Cache la Poudre
River, Poudre Park, Colorado «........c.sees 20
7 Flood Plain Reference Data, Howlett Gulch,
Poudre Park, Colorado ...... e A i 21
B Fload Piain Reference Data, HIll Gulch, _
Poudee Park,. Colaradt. cicisivivssvivedvy s 22
9 Flood Plain Reference Data, Falls Gulch,
PoudrG Parky: Caleradoy Simeyiivrameii 23
i0 Flood Plain Refersnce Data, Watha Gulch,
Poudre Park, Colorado «..ueeusenn s oennnns 24
i1 Flood Plain Refarence Data, Unnamad Gulch,
Poudre Park, (Colormil . cou ey 25
PLATES
Titla Plate Number
e I
FPLBTE TRG8% MBD (i aa it duiy vamn s sie e aioa s n e s e e seis 2
Flooded Areas ... eses e ireinnonane ey aenssas B ik
Profiies vuouweenvesnn W e A T e e R e R T e e e e A B w2
Gross SecTions ..qyeeees o A e RS Ve L B e 13 & |4

PREFACE

This neport desendibes the flood charactenistics of the
Cache £a Poudre River, Hewletf Gulch, HiLL Gufch, Watha Gulch,
Falls Gulch, and an unnamed guleh at an unincorporated area knouwn
as Poudre Park, Colonade, This anea is about 9 mifes upsiream
from Lthe mouth of the Cache fa Poudre River canyon. Poudre Parh
accupies a portion of the canyon.

This nepont waes prepared for the guidance of Local J
officials in planning the use and negulation of the fLood plain.
Four potential gloods wene used to nepresent degrees of majox
§Looding that may occur £n the futunre. These floods, Zhe 10-yean,
50-year, 100-year, and 500-year, are degined 4in the Glossary and
shoutd be given appropriate consideration in planning fox safety
of development in the flood plain. The 100-year and 500-year
floods are funthen defined by ffooded area maps that show the
approximale areas that would be inundated. Flood profifes show

Xhe waten depths of the 10-year, 50-year, 100-year, and 500-year

floods nelative to the streambed and water surface aﬂauaxiaqa

of these floods achoss the width of the vatley. Cross sections
ate presented to indicate ground Level across the valley and the
overliing glood depths of the 100-year and 500-year {Loods. The
§food progites and flooded area data presented are based on the
extsting conditions of the basin, siream, and valley when the
repont was preparned.

Preparation of this report was a resulf of efforts by
county, state, and Fedexal government agencies. Survey data fon
This nepont was furnished by Lavimer County and the Colorado
watfer Condervalion Board, The Omaha Disindet, U.S. Awmy Corps
of Engincens conducted the fechnical aspects of this repont.
Publication and distribution of this neport was accomplished by
Lanimer County.



BACKGROUND |NFORMAT ION

PRINCIPAL FLOOD SOURCES
The Cache la Poudre River begins in the Rocky Mountains
at the Continental Divide In north central Colorado. The river

flows In a genera| easterly dlirection through Poudre Park to its
confluence with the South Platte River east of Greeley, Colorado.
The river dralns about 415 square miles upstream from Poudre Park.
Elevations in the basin upstream from Poudre Park range from 13,500
feet above mean sea level (m.s.|.) to 5,650 feet m.s.l. at Poudre
Fark.

Hewlett Gulch, a left bank tributary of the Cache |a
Poudre River, drains an area of 23 square miles located north and
wast from Poudre Park. Elevations in fthe basin range from about
7,700 feet m.5.1. to about 5,670 feet m.s.l.

Hill Gulch 1s a right bank tributary of the Cache la
Poudre River. It drains 5.6 square miles and has basin elevations
ranglng from 7,700 feet m.s.l, to 5,654 feet m,s.l. The Hill Guich

basin is located south and wast from Poudre Park.

Falls Gulch drains an area of |.3 square miles located
southwest from Foudre Park. Basin elevations range from 7,560
feaet m.s.l. to 5,675 feet m.s.!. Falls Gulech Is a right bank
tributary of the Cache la Poudre River.

Watha Guich, a right bank tributary of Hill Gulch
drains an area of |.| square miies southeast from Poudre Park.
Basln elevations range approximately between 7,500 feet m.s.!. and

S5 fast mosaita

Unnamed Gulch drains .15 square miles. It is a right
bank ftributary of Falls Gulch, Basin elevations generally range

batween 6,850 feet m.s.l. and 5,770 m.s.|.

SOURCES OF DATA AND RECORDS

information on past floods was obtained from Corps of
Enginear flood records, U.5. Geologlical Survev stream gagling
records, residents of Poudre Park, the State of Colorado, and
Larimer County. Cross section data and topographic mapping having
a contour Interval of 2 feet and 2 scale of | inch equals 200 feet
were establ ished by photogrammetric methods from aerial photographs
taken on 5 May 1977. These data were furnished by Larimer County

in cooperation with the Colorado Water Conservation Board. U.S.
Genlcgjcal survey 7.2 minute quadrangle maps with 40-foot contour
intervats at a scale of | inch equals 2,000 feet were also used
in the study. Bridge and roadway survey data were furnished by
Lar imar County.

STREAM GAGING RECORDS

Stream gaging data:used in the study were collectad by
the U.S. Geological Survey on the Cache |a Poudre River at loca-
Tions about 10 mlles upstream and about 9 miles downstream from
Poudre Park. Tables |-3 provide data pertinent fo these sfream
gaging sTations.



Table 2

Table |
Annual Peak Dlscharges |/ for the Cache la Poudre River
Stream Gaging Data at the Canyon Mouth 2/.
Approximate Gaging
Stream Gage Location Dralnage Area Records : Haze E%§E%§£3$
{sq. mi.,) ' i
. : = 22 J [ BB ;900
Cache la Poudre 500 feet south- i 2§ M:$B {884 ; ggc
River west from Colorado 5 I8 Aug 1886 ¢:520
géﬁzgiie;:'*;gmm"BE f 9 June 1891 21,000
' 1900 5
Elkhorn Creek, and gg ::? 198? 12'333
about 10 miles up- % May 1504 "3/
stream from Poudre ] g June 1905 4.700
Park 407 1946 to . _ )7
il 1959 19 June 1909 5,900
. 2 June 1914 5,380
. ; 23 | 17 7,000
Cache la Poudre At mouth of Canvyon, . 20 452: :glﬂ 5”200
River |.2 miles upstream i 9 June (920 4’5IG
from Lewstone Crask, . 8 lune 1921 5’239
9.3 miles northwast 5 June 1923 3'559
ot oery wallins 14 June 1924 7,440
SOHrLIs, o n2s? o 31 May 1930 10,200
2 22 June 1938 6,180
22 June 1947 4,660
3 Aug 195 4,630
Fl June | 965 4,810
31 July 1976 7340

1/ Only those years having a peak discharge of 4,500 c.f.s. or
greater are indicated.

2/ From U.S.G.5. Gaging Station on Cache la Poudre River on +the
left bank at the mouth of +he canyon 9.3 mlles northwest of the
courtheuse in Fort Collins.

3/ Greater than the flood of 189].



Annual Peak Discharges for the Cache la Poudre River

Date

7 June (546
g June |947
3 June 1948
18 June 1949
17 June 1950
20 June 195]
Il June 1952
14 June 1953
21 May 954
23 May 1955
3 June |956
30 June 1957
29 May 1958
21 Jdune 1959

1/ From U.5.6.5. Gaging Station on the Cache la Poudre River on
left bank 500 feet southwest from Colorado Highway |4, .6 mites
downstream from Eikhorn Creek, and about 10 mlites upstream from

Foudre Park.

Table 3

downstream from Elkhorn Creek 1/

FLOOD DESCRIPTIONS
The fol lowlng accounts are representative of typlecal

floods on the Cache la Poudre River for which Information is
avallable. Most of these accounts do not describe specifically
accounts of flooding within the study reach of this report. They
do, however, Indicate that flood conditions existed along the
stream Implying that floodwaters may have been passing through the
study reach.

June 1844 - French trapper, Antoine Janis, who |ived on
the Cache la Poudre River near present day Laporte stated that
"On the first of Jurne, 1844, | stuck my stake on a clalm In the
valley. At that time the streams were all very high and the valley
Black with buffalo."

June 1864 - Mountain snowmelt coupled with heavy rainfall
in the upper Cache |a Poudre River basin caused flooding along the
Cache la Poudre River in the mountalins and on the plains, At that
time This flood was the worst known by white men.

May 1876 - Flooding occurred in the viecinity of Fort
Collins and Greeley due to the Cache la Poudre River,

June [884 - The melting of an unusual |y heavy snowpack
in the spring of 1884 caused some flooding aiong the Cache |la

Poudre Rivar,

Jupe 1891 - Excessive runoff from mountaln snowmelt
caused the fallure of Chambers Lake Bam in the headwaters of the

Cache la Poudre River. According to the |1 June I89] issue of the

L

Fort Collins Courisr, the ficodwatar . carried avarything In

Ly |



The following two photographs were taken August 3, 1976.
These pictures, as well as the photograph on the cover, were taken

its way to destruction. Bridges, bulldings, fences, headgates, ' by Fleyd Fry, from Columbine Lodge in Poudre Park. Both photographs
cattle, and horses were swept into the whirling, roaring, rush- and the cover picture were shot near reference point 448 illustrated
ing flood." on Plate 3.

May 1904 - Heavy rainfall occurred over portions of
the upper Cache |a Poudre River basin. This flood was purportedly
the largest at Fort Collins for which stream gaging data is avail-
able. However, since most of the floodwater orlginated in the
North Fork Cache la Poudre River basin, the amount of flooding in

the Poudre Park area [s not known.

June 1923 - Mountaln snowmelt and heavy rainfall created :
flooding along the Cache la Poudre River, !

July 1976 - Heavy rainfall in the middie +o upper Cache
la Poudre River basin on 31 July, produced flooding In the Poudre
Park vicinity along Falls Gulich, Hill Gulch, Hewlett Guich, Watha
Guleh, and minor flooding along the Cache la Poudre River. Most

damage In the Poudre Park area from the flood occurred in the

flood plains of the Cache la Poudre River fributaries. i

AddiTionai fioeding has undoubtediy occureed in The ; -5 : > o G -i““”ff“=w¢»mu
Poudre Park area other than what has been described In this report. : ' L

Howewver, data describing these floods is meager.

(e



FUTURE FLOODS

Floods of the same or |arger magnitude than those that
nave occurred could eccur in the future. To determine the flood
potential of the study area, the |0-year, 50-year, |00-year, and
200-year floods were analyzed. The results of this analysis are
presented in this report as a means of demonstrating the effects
of large floods.

Dtﬁcharge magni?udﬂs for Cache la Poudre River floods |
analyzed in this feparf were based upon an analysis of stream :
gaging data at the U.5.G.5, stream gages located about 10 miles
and 9 miles upstream and downstream from Poudre Fark raspectively.
Information on these stream gages was presented in table 1.

Because of the lack of stream gaqing data in the immediate vicinltty
of Poudre Park, the Massachusatts Institute of Technology Catch-
ment Model (MITCAT) was used to develop a hydrologic model of the
Cache ls Poudre River basin upstream from the mouth of thae canvon.
This model was calibrated using discharge fraquency relationships
established by the analyses of the U.S.G.S. stream gaging stations.
Ralnfall wvatues used in the MITCAT hydrologic model were obtainad
trom the Precipitation-Frequency Atlas of the Western United
States; Atlas 2, Volume (11, Colorado publ ishad by +he Natlonal
Oceanic and Atmospheric Administration In 1973. Soll Infiltration
rates were defermined using data developed by the Sail Conservation
Service and the Colorado State Unlversity Experiment Station.

Discharge magnitudes for floeds on Hewlett Gulch, Falls
Guleh, Hill Gulch, Watha Guich, and Unnamed Culch analyzed in this
report were also developed using MITCAT. Tabls 4, antitied "Cache
ta Poudre River Basia Dralnage Arsas", prasents basin drainage

areas at various locations along the Poiudre Park study reach.

Tables 6, 7, 8, 9, |0-and |1 antitled "Flood Plain Referencea Data,
Cache |a Poudre Rilver, Hewlett Gulch, Hil| Gulch, Falls Guich,
Watha Gulch, and Unnamed Gulch", respectively, presents discharge

data used in this study.

Table 4
Cache la Poudre River Basin Drainage Areas
Location Drainage Area
{sq. mi.)
Cache ta Poudre River

Upstream from Falls Guleh 415
Downstream from Falis Guich 416.3
Upstream from Hewlett Gulch 416.4
CownsTream from Hewlett Gulch 439.4
Upstream from Hill Gulch 439.5
Downstream from Hill Gulch 445, |

Hewiett Guleh
Mouth 23

Hill Gulch
Upstream from Watha Gulch
Downstream from Watha Gulch
Mouth

Falls Gulch

Upstream from Unnamed Gulch =
Downstream from Unnamed Gulch i
Mouth .3

Watha Goloh
Mauth fiil

Ynnamed Sulch
Mouth o
]




FREQUENCY

The 50D-year flood Is not the largest flood that can gccur;.

but the probability of larger floods is remote. As can be seen from
the gaging records for The.ﬂacha ta Poudre River, discharges smaller
than elther the |100-year or 500-year fioods are much more common.
Large floods, however, can happen; this was clearly demonstrated by
the Denver area flcods of 1965, the June 1972 flood at Rapid City,
South Dakota, and the July 1976 flood in the Big Thompson canyon.

The Cache la Poudre River in the Poudre Park area, as
evidenced by tables 2 and 3, has not experienced a flood of magni~
tude simllar to the |00-year flood for many years. Howsver, ﬁfraam
basins Tn the general viclintty of the Cache ja Poudre Rlvef basin
have experienced such floods In recent years. The fol lowing table
indicates the magnitude of these discharges and the dralnage area
upstream from the point of discharge measurement. For comparison
purposes, the Cache |a Poudre River at Poudre Park has a drainage
area of 415 square miles upstream from Falls Guleh and a i00=year
flood discharge at that locatlon of 16,300 c.f.s.

Tabia 5

; Peak Discharges in Sfream Basins

in The Viclnlty of tha Cache la Poudre River
Stream Location Date Drainage Area Discharge

{sgq. mi.) (e F, 5,
North Fork Cache My i e
ia Poudre River Livermore,Coloradec 1904 568 20,000
Rapld Creek 1/ Rapld Clty, Juns 52 2/ 31,200
South Dakota 1972 =

BIg Thomgsan Above Drake, Ju by
River Cq!qradq 1976 1] 31,200

1/ Located upstream from Caryon Lake Dam.

2/ Uncontrolled drainage area downstream from Pactola Dam.
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Flooding can occur with relatively |ittle discharge In
the event of channel blockage caused by debrls or ice. In these
situations, water surface elevations rise until relief is achleved
by flows over the flood plain. Historical data, howaver, Indicate
that obstructions due to ice are not likely to occur In the study
reach. The formatien of obstructions at bridges in the study reach
is, however, quite possibie - especially due to debris accumulation.

HAZARDS OF LARGE FLOODS

The extent of damage caused by any flood depends on the
topography of the area frocded, depth and duratien of flooding,
velocity of flow, rate of rise, developments on the flood plain,
and amount of debris In the floodwater. A 100-year flood or a
300-year flood on the Cache |a Poudre River and its tributaries
In the study reach would result in the inundation of, and sub=
sequent damage to residential properties and associated develop-
ments as well as public utll|itles and publlic rocadeays. Ueep
floodwater flowing at high velocity and carrying floating debris
would create conditions hazardous to: persons and vehicreshéf#empflng

to cross flooded areas. In general, floodwater 3 or more feat deep

and flowing at a velocity of X or more feel per second could easily

swaep adult psrsons off their feat, thus creating definite danger
or Injury or drowning. Rapidly rising and swiftly flowing flood-
water may trap persons. in homes that are ulfimately destroyed or in
vehicles that are ultimately submerged or fleated: Ilsolation of
areas by floodwaters could create hazards In terms of medical, fire,

or law enforcement emergencies.

Flooded areas and flood damages - Water surface profiles

for the floods studled In +his report were developed using the
backwater computal program HED=2; '"Water Surface Profilas"; developed

by Tha W.5. Army Soros of Engineers. The: computations were based

12



on channel and fleod plain conditions as represented by survey data
gathered in May 1977 and as suppiemented by later fleld investi-
gations.

The prefiles on plates B through |2 show the water surface
slevations and water depth of the 10-vear, 50-year, |00=year, and
500-year floods relative fo the streambed. In This particular case
and throughout the study, the streambed is actual |y the channel |ow
flow water surface elevation since the surveys were conducted by
aerial photogrammetric methods, The water surface elevations of the
|00~year and 500-year floods were used to determine flood limits on
the cross sections and topographlc maps., The results are shown on The
Flocded Areas, plates 3 through 9. An index f¢ the Flooded Areas
plates is on plate 2. Representative cross sections are |1lustrated
on slates |13 and 4. The cross sections show ground elavations
across the valley on both sides of the channe| and the depths oif
ovarbank flesding; HRefererncs points, coinciding with the locatlons
af the cross sections and pertinent planimetric features are shown on
the Flooded Areas and profile for correfation between the drawings.
Tables &, 7, 8, 9, |0, @nd |1 provide data at refercnce point loca-
tions,. including distance aleng the main channel centerline; eleva-
Tions of tThe streambed, and elevations and discharges of the |O=year,

Sh-year, 100-year, and 500-year floods.

the rlooded Areas show the area that would be flooded by
the  |00=year and 500-year floods. The flood limits were |lotated at
gach cross section and the intervening flood autlines were drawn based
upon detalled topographic mapping, engineering judgment, and field
absarvations. [ s, howsver, possible that more or less flooding
should be shown -on the Flooded areas. For a specifle situation,
whers more detalled accuracy of a flooded ares Ps required, the
fload | imifsscan be mare deourately establ ished by determining The

L

warer surtadeiclevat ion Fram The profile or referefce tables and Thah

s

locating thad alevaticn by survev. an The Tlood Brla i,

The detalled topographic mapping utilized to assist In
dal ineating the outline of the |00-year and 500-year fioods consists
of maps having a scale of | inch equals 200 feet with a 2 foot con-
tour Interval, These maps were prepared under contract with the
Colorade Water Conservation Board in cooperation with Larimer County.
These maps, now used for administrative purposes, are on file and
available for public inspection at the Planning Department, Larimer
County Courthouse, Fort Collins, Colorada.

A reference line is shown on the Flooded Areas for the Cache
la Poudre River, Hewlett Gulch, HIll Gulch, Falls Gulch, Watha Gulch,
and Unnamed Gulch. This iine is used for reference only and does not

necessar|ly coincide with the existing stream channel.

The flood elevations shown on the proflle and in tables
6-11 apply laterally from the channe! over most of the flood plaln
width. Road crossings and other fopographic features can alter the
lateral flood elevations. Depending on whether these features divert
or block flows, the flood elevations at the adge of the flood plain
may be higher or lower than at the channel.

Ficod piain widths vary from one area to another through-
out fhe study reach. The |00-vear flood plain width of the Cache la
Foudre River varies frem a minimum near 110 feet to a maximum near
650 feet with an average of 350 feet. The I00-year flood plain width

of Hewlett Gulch, Hill Gulch, Falls Gulech, Watha Gulch, and Unnamed

Gulch gensrally ranges between a minimum of 20 feet and a maximum of
250 feet with an average of 75 feet. All roadways in Poudre Park are
overtopped by the |00-year flood at some location in the study reach.

gbstructions to floodflows - Several roadways cross the

Flood plain of the Cache ia Poudre River and tributaries In the study

14



reach, The physical characteristics of these roadways created con-
ditions in this study which resulted in an increase in water surface
elevation immediately upstream from these roadways ranging from O to
4 feet. The upstream water surface elavations would Increase dras-
Tically if the bridge area wers substantially reduced by debrls,
especial Iy at those roadways having high embankments. These higher
water surface elevations would fiood more area than shown In this
raport and Increase velocities through the unobstructed portions of
the bridges.

The profilas:on plates 6 through |2 show the extent to
which flood stages are increased at the bridges. An appreciable stage
increase occurs on the Cache |a Poudre River at bridges located at
referaence palnt 59A, 67A, and 72A. Apprecliable stage increases also

occur on Hill Bulch at reference polnt 11 and |BA.

Velocities of flow - Water velocities during floods depend

upon such factors as slze and shape of the channel and flood plaln
cross section, conditions of the stream, and bed siope: all of these
factors vary on different streams and at different locatlons on the
same stream. On the Cache la Foudre River In the study reach, the
channel velocity for the 100-year flood, In geperal, rangas from 9
to 20 feet per second. The overbank veloclty for the | 00-year flood
Fanges, in general, from 3 to & feet per second. These values for
the Cache la Poudre River tributaries studied In this raport are
generally 5 fo 9 feet per second for the channael and 2 +o 4 faet

per second for the overbank.

Rate of rise and duration of flooding - Rate of rise and

duration of flooding, for floods comparable to the 1 00-year or 500-
yvear flood, can vary over-a wide range. In tha Poudre Park ares, a

l90~year or a 500-year flood on the Cache la Poudre River would be

15

expected to peak about 2 1/2 hours after the time of Initlal rise.
The flood would have a duration of about |3 hours. Similarly for
Hewlett Gulch, HIIl Gulch, and Falls Gulch, these values would

generally be | = 1 1/2 hours and 5 - 6 hours respectively. The
tima to flood péak and flood duration for Watha Gulch and Unnamed
Gulch for a 100-year or 500-vear flood would be about [/2 = | hour

and 2 = 3 hours raspectively.

16



GLOSSARY OF TERMS

Flood

An overflow on lands not normal ly covered by water and
that are used or usable by man. Floods have two essentlal char-
acterlistics: (1)} the inundation of land is temporary; and {2}
the iand is adjacent to and inundated by overfiow from a river,
a stream, an ocean, a lake, or other body of standing water.

Normally, a flood is considered as any temporary rise
in streamflow or stage, but not the ponding of surface water, that
results in signlficant adverse effects in the vicinity. Adverse
effects may Include damages from overflow of land areas, temporary
backwater effects In sewers and local dralnage channels, creation
of unsanitary conditions or ofher unfaverable situations by deposi-
tion of materials in stream channels during flood recessions, rise
af ground water colnclident with increased streamflow, and other
prablems.

Flood Crest

The maximum stage or elevation reached by the waters of
a flood at+ a gliven location.

Flood Plain
The relatively flat area or low lands adjoining fhe chan-

nel of @ river, stream, water coursa, gcean, lake or other body

of standing water which has been or may be coverad by floodwater.

Flood Frofile

A graph showing the relationship of water surface alava=
Tion to.location. *he latier general iy expressad as distance above

mouth for a stream of water flowing In an open channel. I+ is

17

general |y drawn fo show surface elevation for the crest of a:
specific flood, but may be prepared for conditlons at a glven

Time 'or sftage.

Flood Stage

The stage or elevation at which overflow of the natural
banks of a stream or body of water beains in the reach or area in

which the elevation s measured.

Head lLoss
The effect of obstructions, such as narrow bridge open-

ings or bulldings, that !imit the area through which water must

flow, raising the surface of the water upstream from the obstruc-

tlon.

Left Bank
The bank on the left side of & river, stream, or water

course looking downstream.

Refersnce Point
A numbered point ITdentifying a specific location used

for correiating the data shown in various forms Througheut the

rapotrt.

Right Bank

The bank on the right side of a river, siream, or water

course iooking downstream.

0=, 50=, |00-, and 500-Year Flood
A flood having a 10, 2, |, er .2 percent probability,

respectively, of occurrence in any year or an average frequency

of cecurrence In the order of once In 10, 50, 100, or 500 years,

18
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The flood may occur in any year.

raspactively.

statistical analyses of streamflow records and analyses of raln-

tall and runoff characteristics In the general region of the

watershed.

The water which is diverted from the main filoodflow by

Sheat Flow

obstructions and variances in topography.

shal low depths and normally at elevations different from the water

flowing in the adjacent channel or on the adjacent flood plain.

Due to the shal low depths and irregular flow patterns assoclated

with this type of flow, computations to predict flow depth are

cons [dered impractical.

Top of Waterway

the roof of the opening In a stream crossing

15

This
through which water flows under normal conditions.

underside of the deck span - sometimes cal led "low steel”, the

roof of a box culwert, or the crown of an arched or ¢lrcular

culyert.
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