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I Thi~ floodplain information re~ort presents the rc~ults of a study on the

Unco, tpahgreRiverfloodplainbetl,'centhcTo'''nofOuray, Colorado and Dallas
Creek in Ouray County. The report was prepared by A & S Consultants, Jne.

of ~ ontrose, Colorado at the request of the Board of Co~missloners of Ouray
County in coop'>rati~n >lith the Colorado \,'ater Conserv" Uon Board.
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Copies of this report are available for public distribution for a nominal
fee at the below listed offices. A Technical Addendum to this rcport is
31so available for review at the s~ me o! fic~s; however, it h~ s not been

published in ~ uffieient quantIties for public distribution. The Technical
Addendum includ"" all p" rtincnt data and calcul.~tions used in the floodplain
analysis.
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The Federal Insurance Adminisrration has published Flood Hazard Boundary
Maps for the City and County of Ouray and the Town of Ridgway. These maps

delineate the approximate areaa that will be flooded during the loo. yoar
flood, however the mapa are not based on detailed technical studies. The

flood informstion data and maps presented in this atudy are hasedona

technical study and are therefore more accurate than the Flood Hazard Bound-

aryMaps.
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I Maps and Surveys I Fleo<iInaurance

I
One hundred thirteen digitized cross sections on the Uncompahgre River

ere selected by A & S Consultants. Th~se cross sections are shewn on the

mapping and are designated by integer numbers. Because the digitized seC-

tions indicated ~ ster surface elevations rather than true channel bottom

elevations, the cross sections ~ ere corrected by field measurement methods.

I

The National Flood Insurance Program is a Federal program that enables

property owners to buy flood insurance at a reasonable, subsidized cost.

In return, communities are required to csrry out floodplain management
measureS to protect lives and new construction from futute flooding.

Flood insurance through the National Flood Insurance Program is available

to all residents of Ouray County and the City of Ouray under the Emergency
Phase of the Program and to residenta of Ridgway under the Regular Phase of

the program.

I
Aerial photography and topographic r.apping for this study were provided

by Ouray County in cooperation with the ColoradO Water Conservation Board.

Tbe mapping ~ as prepared by Pafford and Associates of Los Angeles, Cali-

fornia, and A & S Consultanta. The mapping furnished is at a scale of

1".. 200'; thecontourintervalie5feet, withl' intervalsdashedinthe

area in and around the To~ s of Ridgway and Ouray.

II
ilI

I I
The followin!:amounts at the subsidized rates are avaUllble Hnder the Emer-

gency Phase:

I I Small Business

Subsidized

Total Amount Rate per $ 100

Available of Covera?,e

35, 000 $. 25

100, 000 . 25

10, 000 . 35

100, 000 . 40

100, 000 . 25

100, 000 . 40

100, 000 . 25

I
Flooded Area maps cn a scale of 1" .. 200' are available for review at the

County Planning Department. I

I I Single Family
Residential

I I
Other Residential

Contenta, Reaidential

Contents, Small Business

I I Other Non- Residential

I I
Contents, Other

Non- Residential

I I
Within the next two to three ye" ru, the t,;ounty and the City of Ouray w~~ J..

be converted from the ElIIeT& ency Phase to the Regular Phase of the program.

At that time, substantially increased flood insurance coverage will be avail-

able. All property o~ crs shown in this study to he within areas subject to

flooding should consider the purchase of flood insurance.

I I
Additional information on the Flood Insurance Program is available from locsl

insurance agents or brokers and the'

I I Federal Insurance Administration

U. S. Department of Housing and

Urban Development
909 17th Street, Room 311

Denver. Colorado $ 0202
I I

I I Telephone: 837- 5041

I I

I 6- I
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I STUDY AREA DESCRIPTION

I
Draina~e Basin Characteristics

I

The Uncompahgre River is located in southwestern Colorado approximately
70 miles east of the western boundary of Colorado ( Reference Plate 1 _

Vicinity snd Basin Maps). It' s head waters rise On the northern slopes of
the San Juan Mountains west of the Continental DiVide at elevations higher
than 13, 000 feet. The rivet then flows In a northwesterly direction

through Ouray, Montrose and Delta Counties for approximately 70 miles to

its confluence with the Gunnison Rivet near the City of Delta. The Un-

compahgre Rivet drains approximately 1, 100 square miles at its confluence
with the Gunnison River and contributes an annual average of approximately
200, 000 acr~- f~~t of water to th~ Gunnison RiVer.

I

I

I
Most of the Uncompahgre River basin is se~i-arid, but rainfall and temper-
ature vary widely ss a function of elevation. The prevailing wind is from

the west, but a wide range of surface wind conditions exists as influenced

by speCific topographic features. Av~ rag~ annual precipitation ranges
from 8 inches at Delta and 13 inchea in the Colona- Ridgway Srea to as much

aa 40 inches in the mountainous areas, with approximately 30- 40 percent of
the precipitation being from anowfall. The frost- fr~~ p~ riod ( consecutive

o
days with minimum temperatures above 32 F) averages about 127 days annual-

ly and varies from 112 days at the higher elevations to 148 days in the

valleys.

I

I

I The San Juan Mountains at the south end of the Uncompahgre basin are a well

defined group of high peaks, many of which ris~ above 14, 000 feet in eleva-

tion. The Uncompahgre River heads in these mountains and has eroded a deep
canyor, varying greatly in width as it flows nGrth tojGin the Gunnhon Riv" r

at Delta.I

I
The valley bottom alGng the Uncompahgre River south of Ridgway and along
Dallaa Creek to the west is slightly rGlling because of irregulnr surface

weathering and strea~ erosion of the soft underlying Mancos Shale. Relative-

ly smooth, flat terrsces of alluvium up to One mile in width parallel these
two streams. The terraces are from 5 to 50 feet above the stream channels.

Near the confluence of Dallas Creek and the Uncompahgre River, a large term-

inal morraine marks the northern extremity of the glacial advance which . form-
ed the valley bottom north from Ridgway.

I

I
North of Ridgway at the confluence of Dallas Creek and the Uncompahgre River,

the valley consrricts to form two subdivisions separared by a canyon which
extends to a point near Colona.I

I
The soils in the study area are coarSe grained, mostly of alluvial orisin,
in the valleys, to heavy rocks on thedrelnage slop..s.

I
The vegetation in the Uncompahgre River baSin ranges from desert shrubs in

the lower valleys to alpine plants in the river headwaters. The basin con-

tains five general vegetative zones which can be defined by elevation. These

I

I 8-

I

I indude: ( 1) desert shrubs ( 4, 900- 5, 500fect), ( 2) pinon, juniper, sage-

brush ( 5, 500- 8, 500 feet), ( 3) oak brush, ponderosa pine, sagebrush ( 8. 500-

9, 500 feet), ( 4) spruce, fir, aspen ( 9, 500- 12, 000 feet) and ( S) alpine
plants ( over 12, 000 feet). Within each zone, vegetative variations occur

as a result of localized differences in topography, precipitation, and

land use.

I

I Study Reach Description

I
The portion of th~ Uncompahgre River basin included in the detailed portion
of this study has its lower limit ( Plate 1) at rhe County Road Bridge 1. 8

miles downstream from the Town of Ridgway which coincides with the southern

edge ( upstream) of the proposed Ridgway storage reservoir of the Dallas

Creek project. Construction of elements of this project are scheduled to

begin in 1978.
I

I The detailed study area has its upper limit at the southeast edge of the

Town of Ouray at an elevation of approximately 7, 800 feet MSL. The total

length of the detailed atudy reach of the Uncompahgre River is approximate-
ly 14. 4 miles. Total contributory drainage area to the detailed study reach,

is approximately 150 square miles.I

I
All streams tributary to the Uncompahgre River within rhe study area drain

minor areas and while many are subject to cloudburat type flooding, none

drain areas large enough to individually materially affect the peak flows in

the main channel of the Uncompahgre River.

I Two streams, Canyon Creek and Red Mountain Creek are tributary to the Un-

compahgre River above the upper limits of the study with a combined drainage
area of approximately 45 square m11es. Table 1 shows contributing drainage
areaS to the Uncompahgre River at selected locations referr~d to stationing
on the floodplain maps, Plates 3 through 18.

I

I The channel of the Uncompahgre River through the study reach follows a nar-

row valley in the upper 5 miles, beginning at the Town of Ouray, then breaks

out into a wider valley where the flows are at time.s divided bd"~~,, the

present main channel and an older channel shown on the floodplain maps as

the " West Arm" which extends to 4~ miles south of Ridgway. The flows then

arc confined to One channel and enter a natrower valley which cont1nues to

the lower limits of the study reach.

I

I
Development within the derailed study reach has been limited to the areas in

and near the Towns of Ouray and Ridgway with the exception of ranch type

dwellings and buildings in the wider valley south of Rid~ ay. Lately, some

mobile homes have been locared in the wider valley ~ st of Highway 550 which

parallels the Uncompahgre River on the eaat. The 4- 3s Trailer Park on the

west side of the river at Ouray lies partially within the 100- year floodplain.
The Radium Springs Swim:ning Pool development at the north end of Ouray Uea

within the 100- year floodplain of the Uncompahgre River and is also subject
to damage from flash floods from Skyrocket Cfeek. Minor gravel operations

exist near the stream channel at Ridgway.

I

I

I

I

I
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I I

I I In the ~ ide~ valley ~he~ e the West Arm exists an atte~pt has been made

to confine flows, to the p~ esent newer channel, by the grading of berms

with native alluvial material. These berms provide adequate protection
during normal flows, but, consisting of permeable materisl, wate~ will

seep through during flows higher than normal and of sevetal days du~ ation

and water will cover areas lower than the 50 and 100- yeat flood elevations.

Erosion of berms during major flows may flood low lying areas. This water

will not have noticeable velocity and should not be considered in the same

hazard category as the flows in the main channel. These areas have been

designated as " Areas subject to floodingbutsrenathydrauliLallycan-
nected to the floodway."

I
TABLE I

I
Drsina~e Areas Tributarv To The Uncornpah~ re River

I

Total Area

Sta. Identification Sq. HI.

0+ 00 Above Dallas Creek 150

28+ 60 Cedar Cr"" k US

173+ 70 CuddiganGulch m

271+70 Coal Creek 120

358+10 Unnamed Creek 110

482+ 30 Cutler Creek  "

589+10 Dexter Creek as

712+ 30 Ca" cadeCreek 75

756+ 80 Canyon Creek   "

II

I I

I I
Natural obstructions to floodflows within the study reach e~ ist such as

brush, small trees and other st~ ea",land vegetation. Some man-Tllade fEatures

such as bridges, culverts, fences and buildings exist which may act as ob-

structions by themselves or in combination with floating ttees, brush or

transported tocks cause interruption to flow. During floods these obstruc~

tions impede flood flows and cause backwater conditions that may increase

the flood heights upstream of the obsttuction and velocities do~~ stream of

the obstruction. The bridge heights are such that debris has not blocked

the wate~ways previously and with the steep channel grades the velocities

carry the debriS through the openings without structural da~ age to the

bridgcs.

I I

I I

I I Portland and Cascade Creeks

I

I I

An analysis was ~ ade of portland Creek and Cascade Creek in conjunc~ ion

with the <lescrihed Uncompahere River study. The ~"' o creeks have doeu",,,nted

his toties of occasional flash flooding, and they represent a grca~" r hazard

to Outay ~ han does the Uncompahgre RiveT. It ;Jas initlally felt that a hy-
draulic analysis of backwater profiles ;Juuld ~ roduce a valid representation
of the flood ha~ards presented by the channels. As will be illustrated,

conventional procedures of hydraul1c analysts were unus" ble.

I I

I I

Cascade Creek and Portland Cr~ek drain tributary watersheds of 1. 3 and 2. 8

aquurc ~ 11cs, respectively. Thc ~ atcr~hcd~ lie within a Circular basin

east of Ouray which is appropdately named " The Amphitheater." The area

is encircled by jagged peaks reaching elevations of 12, 700 feet which have

essentially bare rack faces. More than oae half the ", a""rsheds contain no

vegetation, whiCh combined ", ith the steep slopcs, results in extremely high
rat" s of tunoff when storlll clouds are trapped in the ", atershed ' Hea. In

the procesa of foOlling 4000 feet in elevation to the To~ of Ouray, the flow

in the creeks reaches violent velocities which car~y sand, gravel, rocks,

trees and la~ge boulders into town. This process of violent fragmentation
and erosion of the Amphitheater has, over a period of centuries, deposited
an " alluvial fan" of boulders in the Uncompahgre \' alley ~'hich resembles a

large rock dome at the mouths of the t;JO creeks. The To~~ of Ouray is con-

structed upon this " alluvial fa,," and is exposed to flo~'s which, ", hen they
reach the fan, attempt to spread out and flatten out ~ nd follow circuitous

routes to the l'ncompahgre, ~' ashi" g through town along frequ..ntly "" pH'dict-

able paths. The Section " Ilistory of Flooding" ill\Jstrs{ es sev" ral of the

floods of this nstu~e from the t~o creeks.

I I

I I

I I

I I

I I

I 10-
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I

I lI' lthin Ouray, the creeks flew through small concrete flu",<>s, er c" annels,

hich traverse the alluvial fan in a westerly direction, as sho~~ on

Plate 18, The flumes are generally located at high points On the alluviure,

such that flows exceeding the tops of the flumes flow a'." y from the chan-

nelratherthanbeingcontainedinalargerfloodplain. In the case of

the violent cloudbursts carrying debris, the boulders frequently clog the

channel, thus creating flows out of the flumes at varying locations. The

flows th<>n seek their own paths through town to the Uncompahgre River, frc-

quently leaving a boulder strewn pathway behind,

I

I

I As the nature of flooding of Portland and Cascade Creeks was studied, it

became increasingly apparent that the flooding did not follow patterns

hich could be evaluated by norlllal hydra...llc methods. After evaluating

other techniques which might be applied to rivers carrying high loads of

silt or debris, a basic conclusion waS reached -- the flood~lains of Po, t-

land and Cascade Creeks ~ ere variable, un~redictable, and could not be de-

fined.

I

I

I
As a result, it was decided that envelopes deacribing the " Area of High
Hazard due to Flooding" would be illustrated on Plate 18, Thesesreas

were delineated through use of photographs of past floods, discussions

with residents. and the topographic mapping. It is unlikely that a single

flood would pose a hazard to all areas within the envelopes for the de-

scribed reasons. On the other hand. all areas within the envelopes are

likely to be exposed to flash flooding during so~e future flood eveot.I

I pp.roximate Study Areas

I
Da] l~~_~nj Pleasant Valley-C!~ e~~

I

Outlines of flooding were deter:nined along D(lllM Creek for a <I; stM'Ce of

approximarely5. 7., ilesupstrea..frOnl.lts confluence "..ith theUnc ompahgr<>

Riv<>r, and along Pleasant Valley Cr" ek for a distance of 3. 9 miles upstn_'''"

from its confluence with Dallas Creek. These outlines were d" lineated us-

ing an " approximate ", ethod" which is suitable for defining gene". l " reas

of flood hazard but <Ioes not provide the detail which is generated by a

study such as that pcrfotmcd on the Uncompahgre Rivet. The" approxireate

analysis" was made ~ ith the assIstance of " Technical Man" al 1>0. 1, Manual

for Estimating Flood Choracteristics of Natural- Flo~ Streams In Colorado,"

pr~pared in 1976 by the Colorado ~ ater Conservation Board. The basic st~ps

jn~ luded drawing profiles of the channels, selecting typical cross aections

ut 3000 to 6000 foot intervala. estimating depths of flo~, and plotting

flooded areas at the cornputed flow depths, s." cIl... seofthcopproxi",ste

nature of the results, th~y are not reprodoced in this report, but they are

available from the Colorndo\o,'ater Conservation Board and th<>Land AUl1, lnls-

trator' sofficeofOurayCounty. All work was based cpon the use of the

topegraphic ~ aps,

I

I

I

I
The tollowing pictures sho'" the Un~ ompahgrc Riv~r sl,,~"i' ~ h"-ta~te. at seve.

1 pnintt..

I

I

I 12-

I

I

I

I

I

I

I

I
CASCADE CREEK - CONCRETE FLUME

I

I

I

I

I

I

I

I

I

I
UNCOMPAHGRE CHANNEL NEAR DALLAS TOWNSITE. STATION 10+

I
13-



I I

I I HISTORY OF FLOODING

I I
Characteristics of the area, as described in earlicr sections are re-

flected in the flood history of the area. The steep rocky tributaries

ithin confined basins flood frequently, and intensely. These aress

are notable 1n Oak, Canyon, Skyrocket, Portland, Cascade, Corbett, Fors-

man, Bl~' out, Plummer. Coal, Dexter, Cutler, Bridalveil and Cotton~ood

Creeks.
I I

I I The broad, tl!-latively gentle reaches of the Uncornpnhgre River nonh of

Ouray have a much more timid pattern of flooding. Although influenced

strongly by cloudbursts in the nearby mountains, the raging tonents of

water are checked, their cargo of boulders, trees, $ tu~ps and other de-

bris discharged, and their volume easily absorbed by the bro~d river chan-

nel.
I I

I I The main populated centers within the study area are Ridgway and Ou ray.

Ridgway, located along the downstream broad gentle reach of the river, has

very little ~erious flooding potential. In faet, no ne"' spaper articles or

other historic records ." ere found to document floodi<lS of the Uncornp~ hgre
River ~ t Ridg"'''y.I

UNCOMPAHGRE CHANNEL AT 7th STREET BRIDGE

I

I I
Ouray is completely different. Six of the afore~entioned very steep and

rocky drainages discharge in th" in1,nediate vicinity of the town. These

drainag" s have had a long history of intense and devastating floods. The

earliest documented report ." as in 1874 and incidents of serious flooding
have been reported on at least 25 different occasions since. Unfortunate-

ly, flowr.."ords h,we nnt b" pn kept but some measure of flooding intensity
can be gleaned from resultant damages. A list of flood dates, d" tasources,

pea.k annu" l disch:.rges " nd d" ma.g" estlf:\ates i~ shown in T~ bl~ 2.

I I

I I
n~odl._n..8....2f tbe_Yro.':.<?."'-E,.a. h.s.re River

I I The earliest reference to flooding on th" Unco~pahgre River i~ contained

in the U. S. Geologic~l Survey' s Water Supply Paper Q997. 1n reference to

the ." idcspread flooding which occurred during the spring and early summer

of 1884, it states " the melting of the heavy anowfall of the " inter of

1883- 84 cau~" d r.he highest flood known on the Colorado and Gunnison Rivers,

in June 1884, and undoubtedly ca" sed sill1llar flooding On theUncom pahgre
River. The only available reference to such a flood, however, is an item

in the San Juan Prospector of May 17, 1884, which states that ' Uncompahgre
is rising rapidly and.", overflo." is feared'."

I I

I I

I I Gaging stations at various points along the Uncompahgre show tbat, during
the period of record ( intermittently fr"m 1903 ( 0 present), tl1ehigl1est peak
annual flow occurred in 1921. This flow reached a volume of 2000 ds <It

Ouray, 2400 ch bel"." Ouray. and 4080 cfs at Colona. Other years of nn-

usu~ lly high flo." 1n tl1e Uncompahgre River ." ere 1911, 1914, 1927, 1938,

1957<lnd1973. I" ter"" U\\ glyr<>.c" rdsfrornDall" sCrce1; nearRidgway,;,'" st

Fork Dallas Creek near Ridgway, and Cow Creek near Ridg."ay are no~ cOll~ 1s-

t~nt in ~howin~ COincident y~ars of high flow. This indicates considerable

v<lriation of snowfall accumulation and/ or other factors such as rainfall in

I I

I I

I UNCOMPAHGRE CHANNEL NEAR PORTLAND TOWNSITE. STATION 510+ I

I 14- I
I 15-



I I

I a confined drainage that obscure the natural fre~uency of regional flood~

ingevents.
I burst, produced severe flood damages. The July 29, 1927 ~ Io~ tro" e Enter~

priseheadlined " FLOOD WASHES OUT HIGHWAY A'<;D RAILROAD BELOWOl'RAY:

DM1AGE FROM FLOOD $ 25, 000 TO $ 40, 000." Rainfall >las evid<>ntly >lidespread
as well as intense since it caused simultaneous flooding in Canyon, Sky-
rocket, Cascade, Corbett Bnd Dexter Creeks. The paper rnponed that " the

joining of the various creelts with the Uncompahgr<> sent it on a ra~pnge
down the vBlley ...hieh threatened all kinds of da~age. The main loss is to

the railroad and high~'ay near the smelter ( south of Portland). The Uncom-

p<lhgre is reported tobeflo>lingdown the site of the highway at the foot

ofStoughllill".

The Ouray Herald of July 29, 1927 also reported the follo~'ing. " The heav-

iest rainfall since the memorable flood of 1908( 9) hIt Ouray last ~ cdnesday

evening between the hours of 8: 30 and 10 PM washing out the highway between

Ouray and Ridgway, undermining and flooding the Rio Grande tracks, filling
the Cascade flume with rocks and dirt for a distance of three blocks and

covering the road around the fish pond with debris. Canyon Creek and Oak

Creek were also on a rampage, and the power company station " as under >later

to the depth of a foot or more. The power company pipe line " as under water

and Oak Creek changed Hscourse to enterC<lnyon Creek." OnAugust5, 1927

Dexter Creek flooded 3gain and washed out a quarter mile of the newly re-

built highway at Stough Rill.

The most devastating floods to strike Ouray wcre in 1929 when heavy rains

fell on three consecutive days. The July 26, 1929 Montrose Daily Press had

headlines " TERRIFIC STORM lilTS OURAY REGION, OURAY IS ISOLATED AFTER ;.' ORST

STORM IN HISTORY PUTS ALL CREEKS O~ R&~PAGE; Bridges, Roads also Suffer,

No }, oss of Life". One of the most significant features of this ~ torm " as

the speed with which it struck. The press r" ported that " water within 10

Tdnutes from th.. stan of th~ dondbllrst was running through SO to 60 hou:}c",

1nthelo"eryartoftheC1ty..... OakCreck, CanyonCreek, Portland

Creek, Dextcr, Skyrocket, C3.~cade and all the others almost immediately

sprang into raging torrents, forcing huge rocks ~ eighing a ton and a ton and

a half, logs and all kinds of debris along on their cresta. Flum~a ~ ere

broken bridges were washed away and within a few minutes indescr~bable

chaos ; esulted." ' I'his storm " videtltly carried considerable ''''''''"''~ t,,r t1.-,,,,

the 1909 flood since the Ouray po<oer company was reported to be under about

3 feet of water."

I Also of considerable interest are the high flows recorded at Canyon Creek
and the Uncompahgre River at Ouray during OctOber of 1911. The pr" dpita-
tionproducing these flo"'s waS apparently intensens at this tlltleo fyear
antecedent moisture from snowmclt is not usually extant with base flows

being lower than the late spring and summer peak flows.

I

I I

I
A 1963 report preparod by the U. S. Army Corps of Engineers entitled " Bene-
fits from Flood Control Dal1as Creek Project, UncornpnhgreRlver, C oINado"
made reference to flooding of the Uncompahgre RiVer. This report cited
accounts of damages claimed by residents along the river from 1919 to 1939.
The esti~ated average annual damage amounted to $ 42, 661. Records of indi-

vidual testimony supporting this figure are not available nor is the cri-

teria used in establishing the estimate.

I

I I

I Flash Floods Within the Study Area I

I
The history of flooding of the tributariea to the Uncompahgre River within

the study area is better documented because of their devastating effects

on the Town of Ouray and its arterial roada and rails, Flooding on tribu-

taries is almost entirely triggered by cloudbursts within steep, rocky, and

oonf1ned drainage basIns and the resultant damage is due to mud and debris

flows more often than high water. The first ~ention of this type of flood-

ing waa found in the June 9, 1906 " Ouray Herald" which alluded to a flood

in 1874. Itstated,"\ o,'henGeo. A. Scott, Ji. m)icOonaldandpartyofpros-

p<>ctors, carne into Ouray in ' 75 from the Mi~uel, they not~d that a flood

had ~" ept down Corb" tt Creek ...hich is just this side of Forsman Creek, and

t.hnt the wat~ r had reached n lov~l t~n f~~t nbove norm~ l - p~ obably th~

summer previous." :> umerous c>ther fl..~h floods have b~.en docuJ::<>nted, " s

shown in Table 2, however, the ", ost significant floods oaurred in 1909,

1927, 1929, 1951, 1965, 1971and1973.

I

I I

I I

I I

I The 1909 flood "' us given the following h~a.dline in the Augu" t 23rd ' lontros"

l1~ lly "Pr~~~. " J'1''''< J " f Io/Her Al"_ost WiJ'~$ Town nf O" r" y Off M" r, r: 1,.,,,< Jh,,r~t

Which [ c1ip,,~d All Previous Ones Does Immense Damage." The August 26th

Montrose Enterprise reported " the cloudburst which took ylacc above Oursy
last Sunday was responsIble for damages estimated at $ 50, 000. That portion
of the city adjacent to the portland C:rf'f'K chnnnel which extends east and

est through the town between Fourth and Fifth Avenues wss damaged the ,,'orst,

although the flood ~~tendcd down First, Seoond and Third Strcets as far as

Sixth Avcnu<l." Ph<>tographs, oompliments of Mr. and Mrs. ~ arvin Grcgory,
vividly portray the d3rnage inflicted by this storm. Following this flood,

concrete " fl.,m~ s" were constructed to improve the capacity and, hopef" lly,
confine th~ flow of both Cascade and Portland Creeks through the Town of

Ouray. These flumes roplacod the severely damaged " ooden flumcs which h<ld

bcen installed sometime earlier in an effort to re~trict the streams flow

nnd prevent their nlltural ,,'and~ ri"gs over the o,,", ulativ.. alluvial fans on

which m"" h of Ouray has h~' m built.

I

I I

I I
The town " as busily digging out from und" r the debris " hen ".. or<,- ralns feU

the follo" ing day The July 27, 1929 ~ ontrose Daily Press ran the fo110..-

ing h~adlines: " Second Storm Ravages Ouray Section, Friday' s Catastrophe

at Ouray Is Worse Than Th" t of Day Before. Gem City of Rockies Suffe~s An-

other Flood as Cloudburst Sends the Streams Out of Banks Second Time in 24

hrs; Uncomp3hgre Does Gr03t Damage to Business Concern~, Pool and RQad"~

Half of City Without Water Supply". The acco::lpanying article included the

greatest d" mage this time seemed to have cnm.. fro.. thn Uncompahgre River as

a t<,-rr1fic rain fell in the upper regions, especially in the C" mp Btrd area,

That regton contributed a large volume of water t<> the river which C3me down

in 3 wall of " ater several feet high, the crest cro,"n~d with 10ES, trees,

stumps and all Kinds of debris..... The Uncompahgrc River ~'as 10 feet

I I

I I

I
1927"'"sayearofheavyrunoffduetosnowmeltwhich, colObined", itbcloud- I

I I

I
16-
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I I

I higher than it ~as the day before, the cutrent covered the D~ RC Rail-

road yard with several feet and filled the lo~er part of the station...

The river flowed through and across the fish pond and s~ imrning pool fill-

ing them" ith silt and sand".

I rocky silt, caused it to rise ", ithout jllmping the banks for a ti:ne."

I I
On July 2, 1973, the Ouray Counry Plaindealer reported the most recent

serious flooding. " It came in like sangbusters at <<:30 p.~. Sunday, a

ripping, roaring, frightening cloudburst accompanied by lightning,
thunder, " ind and heavy hail. After less than a h., lf hour of hellralsing,
the storm swept out again, having deposited 0.<<4 inches of prccipitation
hich sent Cascade Flurne into flooding chaos..... TheheavyrLlnofffrom

Cascade Creek thundered cleanly down the flume across town until the de-

scent leveled off near the Uncompahgre River. There it clogged quickly,
and debris backed up about 300 feet to the Main Street underpass. V~ cant

lots received the..orst of it, and "' ere flooded all the way to the r ivcr."

I
ThnAugust2, l9290urayHeraldaddedthefollO',Jingdetails, " twoofthe

most terrific storms ever " itnessed in the history of Ouray, co~ ing less

than t..o days apart, caused damage to property and roads estimated to be

near $ 150, 000, and Ouray today is digging out of piles of debris consist-

ing of rocks, trees, lumber, bridges, logs and mud. A third storm On the

third day .. as mild, but added to the damage done by the cloudbursts of the

previous ays.

I

I I

I Minor cloudburst and heavy rains continued to occur .. ithin the study area

atershedbutnolllajor flooding " as experienced until 1951. On August 4th

of that year the Montrose Daily "!'ress reported " The Cern City of the Rockies

was clearing away thi! debris of its worst flood in 22 years Friday and its

residents were some" hat apprehensive of a repeat performance of the " ater

spout that $truck late Thursday afternoon to send torrents of water, mud,

rocks and logs rolling down normal dry washes and city thoroughfares."

I The observations of Mr. ' Gallaghcr .. ere substant1ated during this storm with

theP1aindealcrgivingthisaccount. " The flurne blockage created a phenom-
enon not often seen. For some time after the flume became plugged all the

way from the river to Main Street Bridge, water " aa running about two feet

abovegroundlevelinaneatpathasifbetweaninvisible..alls, fort..enty
feet before it spread out .. here land leveled off. This apparently occurs

because as the flumn is filled..ithsilt, gravel and other finedebr1$,

the ~ ater is coming down with such force that it squeezed up through the

gunk but its momentum keeps it running On cOurse for a time, within "" lIs

that aren' t there."

I I

I

I
It was then another 14 years until Ouray was OnCa again struck by heavy
flooding. The July 7, 1965 Ouray County Herald reported " A dO<ldburst high
up Portland and Cascade Creeks Sunday night washed down tons of rock~, trees

and mud from the mountain aides east of to""-. Both creeks run through town

in cement flumes. These soon became plugged .. ith debris and thn water flow-

ed ScrOsS parts of towo, through a number of hones. Ouray began cleaning
up its mess late Sunday evening, " ork continued .. ithout interruption through
the night and all day Monday. ( Then on Tuesday), a heavy rain started fall-

ing at 9 o' clock and hy 11 Portland Cr",,-k wa~ again floorlinr,. It burst out

of its lIell cha" nel and cut acruss town in seoHsI pl" ccs, floodingrr.any

homesthathadpreviou$lyescaped." Damag" sfromfhesestor,oswasconaider-

able and relief funds amounting to $ 20, 292 for rcpair of the flumes and

restorllUooofthesffectedareaawerereceivedfromtheFederalOHiceof

Emnrgcncy Preparedness.

I

I
Dcspite the frcqu" ncy and ferocity of thn fl.~sh floods throughout the study
area, lossofhuInSnlltehssbeensurprisinglyrare. Only four incidents

were uncovered, three in 1906 and one in 1927. The June 1, 1906 Ouray
Hcrald rccordod " A dOLld is believed to have burst nnd swelled Fors",sn

Crcck into a raging flood that borc down logs, trees, and earth and tore

out the fraU bridge st"' cture leavIng the track ,"uspended On ties twenty
feet above." Train engineer James O'~ eil deed when his engine plunged in-

to the chasm before he could bring H to a stop. Lat..rthats"mcycar, t",o

rainerswerefound dead in a a,nalladit. The August 3, 1906 Ouray Herald

gavnthefollo..lngaccount' " Evldently they had taken refuge. from the rllin

in this tunnel and 11 cloudbutst on the mountain above had caused a torrnnt

of water to come down che little gulch beside .. hich the tunnel is located,

carrying debris ..hich filled the little tunnel almost to thn breast.....

The men could not possibly havc lived but 11 fnw moments after the torrent

washed in tha debris, as the space remaining w.~s quite small and .. as in all

pr<> bllbilityalmostorcompletelyfilled..ith" ater."

The 1927 casualty wllS reported in the August 5th Montrose Enterprise as

f<>ll""g. " B..lieved to be a victim of the recent high waters, the b" dy of

Henry Cuddigan, 50, a rancher, was fouod in a field near his cabin. The

field has been flooded by the creek ( Uncompahgre), which had overflowed its

banka Wednesday night."

I I

I I

I I

I Although repairs .. cre made they did not atem the tide of future floods as

the area..as hit hard in H71 and asain in H73. The Ouray County Flain-

delller' sSeptcmbcr2, 197ieditiondescribedthefollowingflood. " Hcavy
doudhursts Friday aft..rnoon c" us..d most d ,, 1litehouse}lountain' s east drain-

age to cut loose in a flooding rampage, do..n on Ouray and the arell north of

to""-. Considerable damnge was done by Oak Creek, Corbett Creek, Coal Creek

and Forsman Creek, to roads, water and se",er linns, though yards, patiOS,
baSnments and hayflelds got their sharo of flooding from varlous sOurces....

According to the oldtimcrs in Ouray, Oak Creek has kept its tnmper since

1<<29 but it did a , ood dcal of d,,",aae Friday. At one time, it plugged the
0

kk"Uncompahgre with large boulders and debris, and made a temporary a e.

I

I I

I I

I

I
Dur:lngthIsstormaninterestingphC< 1omenon..asrcportedbya1oca1 resident,

Tom Galbgher, " hen he obs<"vf'd the ,,' aters of Oak Cr....k runningahov., its

banks. His inte" prt>t.~ ti<)n was that " the heaviness of the runoff of mucky,

I

I

I I

I
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I

I

I

I

I

I

I

TABLE ,

HISTORICAL PEAK FLOWS

tNhLPE4U! J.!J:! Q]'F Ct's.           ''' l< AL...1'.RECU' TAtlON_

Uncomp.    Un",oml"  Uncomp.      1'1",, 1.1-

Canyon Below Ridg-  W. F.  LF.  ..,  Danas ' ow Uncomp.   T",l1u-  Silv~r Event
Date Sourc"  Dura"  Creek Oursv  """ ~   Ddhs Dall"".  Valle Creek Creek Colona ouravl ride co.  Frecin.   Deser! ",
1874 Ouray Herald  -  -  -   -   -  -  -  - -  -  - -  -  -  Flood on Corben

1884 USGSW. S. 1'997  -  -  -   -   -  -  -  - -  -  - -  -  -  Widespread flood!

0 snowmelt

6/ 8/ 05 DIi.RG RR   -  -  -   -   -  -  -  - -  1980  - -  -  -  , Bridges washed

5/ 28/ 06 Ouray Herald   -  -  -   -   -  -  -  - -  -  - -  -  -  
Ilridgewashed 0"

Eng. O' Neilkille

6/ 26/ 06 D& RGRR   -  -  -   -   -  -  -  - -  -  - -  -  -  
Ouray Skyd washed

7/ 27/ 05 Ouray Herald  -  -  -   -   -  -  -  - -  -  - -  -  -  2 Miners drowned

8/ 21109 Montrose Da11y Press -  -  -   -   -  -  -  - -  -  - -  29. 30 4. 51 , Cloudburst Floode

Ouray

5/ 23/ 12 Montrose Enterprise 1980 680  -   -   -  -  - 

I - -  -  - 
24. 04 27. 44 0. 70T High water dueca

snowmelt

10/-/ 12 D& RG "   1980 680  -   -   -  -  -  - -  -  - 24. 04 27. 44 3. 50 6 RR ",,,,,, b,,,d ,.,

14 1400  '"  22~ 0
I

I 2200 31.15 27. 11IISGS
i -   - -  -  - -   -   -  U<;avy Spring Run_

ff

6/ 16/ 21 Ourllyll" rnld 2000  -  2400  -   -  -  -  - -  1. 080  - 27. 05 . 31. 66 3. 10 S Flood '" Ouray

7/ 29/ 22 D& RG RR 8"  -  1410  -   -  -  -  5" -  1610  - 18. 12 18. 42 1.721 Cloudburst ,.

I Corbett Creek

7/ 21/ 23 Montrose DRily Press '"  -  1780  -   -  - , -  1120 -  1720  - 17. 31 26. 15 3. 91 S 28RR", ashouts

below Ouray

7/ 1/27 Montrose Enterprise -  -  2150  -   -  -  -  m -  3400  - 29. 31 34. 56 2. 10 5 6. 2' Mb- DHcad!'(ate

7127/ 27 Montrose Enterprise -  -  2150 ! -   -  - I -  m -  3'00  - 29. 31 34. 56 2. 10 6 Heavy floootng ,.
Ouray Herald Ouray

I7/ 27/ 29 Montrose Daily Press -  -   '"  -   -  - -  - -  2920  - 22. 56 26. 88 4. 728 Heavy flooding in

OIJrayHerald

I
Ouray

7/ 14/ 30 D& RCRR   -  -  -   -   -  -  -  - -  1940  - 17. 24

I
18. 42 3. 6\ 5 , " Jlrldsc" """. h

I            ,.,7118130 Db-RG RR   -  -  -   -   -  -  - - -  1940  - 17. 24 18. 42 3. 61 5 "' tracks flooded

lljJO/ 30 Montrose l-:ntcrprlse -  -  -   -   -  -  -  - -  1940  - 17. 24 18. 42 3. 32 , '" tracks ftonde<!
D& RG RP..

8/ 8131 D" RGRR   -  -  -   -   -  -  -  - -  95'  - 18. 69 22. 72  -  RRtr" cks flooded

I
I    !   

I
I I

I
51-  5ilverton

I I I I I I I I  ' j"  
r" Uudde

S

namaes

2, 000)

1, 000)

50, 000

1, 000)

2, 000

S, OOO)

40, 000

150, 000

d ( 2, 000)
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I

I

AN~ UAL PEAK RUNOFF CFS Nj:11' 1\.LLl'

Uncomp.    Uncomp.  Uncornp.        P1"",,-

Canyon Below Ridg-  W. F.  E. F.   ant Dallas Oow Uncamp.    ,.
fu"   Sourc" Ol'ray Creek Dura"  ""

e

Dalla"  Dallas VallevIC,..ek Creek Colona OuraY  ,

9/ 9/ 33 D& RG "  -  -  -  -   -  -    -  -  -  1900  -  ,

6/ 22/ 38 D<'rRG RR  -  -  -  -   -  -    -  -  -  3390  -  ,

s/-/ SO Marvin Gregory -  -  -  -   -   97   -  -  -  1260  -  ,

8/1/ 51 Montrose Daily Press -  -  -  -   -   85   -  -  -  '"  16. 72 7

57 USGS   -  -  -  -   787  -    500 509 1.360 3300 29. 52 3

9/- 158 Howard Williams -  -  -  -   90  -    '"  399 855 2400 18. 90  ,

1/ 10/ 65 OurayH..rald -  -  -  1500 700  '"   '"  '"  903 1850 27. 37 3

7/ 18/ 69 Larry Logan -  -  -   972 776 m   -  m  " 7 1280 27. 47 3

9} 5/70 Ouray County
Plai" J" aler -  -  -  1890 732 m   -  m  " 7 2660 26. 94  ,

I
9( 2/71 Ou..~y Cc""' ty

I            ,  ,Pla1nd.."ler -  -  -  1060 -  -    -  298 857 1520 21.29  ,

7/ 12/73 Ouray County
Plaind~aler -  -  -  1720  -  -  I  -  -  1100 3200 25. 19 7

I
7/ 25/74 Ouray County iPlaiode" ler -  -  -   675  -  -   -  -  -  750 16. 35  ,

I
ERAr.F-S 20. 62 7

I I
I    ,
i    ;

I I
I                 ,  ,  ,  1
i I

I

I I I I I I I  !      

I
I

i I I I I I i    ,        III

RECltJ. TAUD.N

11u-

8. 87

4. 11

2. 45

0. 62

0. 45

7. 82

0. 08

0. 07

6. 08

2. 73

l.07

9. 37

3. 41

Silver Event       ,

00 Pred De~~ n D.' ma~ e!'--

121:69 Railroad blo~xed by
debris

31.84 Numerous r..ilroad

ashouts

18. 63 Sn""""elt caused  ( 5, 000)

flooding in Ouray

20. 10 1.62 0 Cloudburst oH  ( 2, 000)

Ouray

29. 04 Heavy spr1ngruuoff

2. 67 0 BrIdges ", ashed ""' 0, 000)

near Camp Bird

30. 66 3. 610 Cloudburst flooded 20, 292

Ouray

27. 77 2. 580 Debris over h<<y  ( 1, 000)

28. 15 4. 42

01
Cloudburst oH 9, 000

Ouray

24. 68 1.88 0' Cloudbllrst ' 0 2, ~ OO

Whltehouse Mtn.

20. 01 2. 97 0 Cloudburst oH 16, 800

I
Ouray

20. 01 1.74 0 ' l1udslides block  ( 5, OOO)

roads

21. 53

I
Ouray0,.

i
I

I
I
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I HYDROLOGIC ANO HYDRAULIC DETERMINATIONS

I

II
I

I

I
Hood Chara~ter1stics

I

str~a~ measurements at three separate locations. The locations ~ nd values

obtained are shown in thc Technical Addendulll. For purposes of defining II

values for the remaining channel, a distinction was made betwoen the steep,
narrow river val1~y above station 500+00 and the wider valley and gentler
river slopes below this point. Above this station an n of . 072 was used

while downstream of this point . 051 was taken to be the value of n.

I
Flood flo~s on the Uncompahgre River within the study reach result from
the rapid melting of the mountain snowpack during the period from ~ ay to

early July. Snowmelt 1IIay occasionally be augmented by rain. The runoff
from snowmelt typically sustains periods of high flows and marked daily
fluctuation. Although Su~ er cloudbursts are a flood threat to occupied
areas at the mouth of tributaries of the Uncompahgre River, examination

ofatreamflowrecordsrevealthatthecloudburstsarenotafloodthreat
to the main channel.

I Some cooments are in order on unusual topographical situations occurring
within the study reach. The topographic maps of the valley indicated that

the river may have had other channels besides the one presently occupied.
In particular, thnt portion of the linkedhydrauHe chnnnds called " The

estAnn," appears at One ti"'e to h,we been the major river channel. At

some locations, this channel is several feet below the present main channe~

and scpnrnted from it by an artificinl dike. Since flooding on the river u

caused primarily by snowmelt, floods may have flows at or near the peak last-

ing for several days. Due to this circumstance, t~o distinct stages of a

100- year flood were identified along the reach which included the Wcst Arm:

stage 1) early initial flooding which is contained by the c~ isting river

channel; and, stage 2) eventual erosion of the dike which produces signifi-
cant flows into the West Arm. As the dike erodes, sheet flows occur 1uto

the West Arm as shown on the flooded areas maps. This sheet flooding will

rarely exceed one foot in depth.

A second unusual feature of sections of the river valley within the study
reach is large areas lying below the 100- year flood profile, but not having
distinct surface hydraulic connection to the main flood channel. These

areas play no part in the cOnveyance of the flood, but may be inundated due

to groundwater flow or flow through small sutface channels not easily de-

fined. Areas of this nature have been identified separately as " areas be-

10'" flood <>lev.~tjnn".

I I

I Hydrolo~ic Analysis I

I
A hydrologic analysis was cattied out to establish the peak discharge-
frequency relationships for floods of 10-, 50-, 100-, and 500- year recur-

tence intervals for the streams in the study area.
I

I For the Uncompahgre River, Dallas Creek and Pleasant Valley Creek flood-

flow frequency data wcre based on statistical analyses of strcam flow re-

cords covering a 54- year period at gaging stations operated by the U. S.

GeologIcal Survey ( Reference 3). These analyses followed the standard Log-
Pearson Type III Method as outlined by the Water Resources Council ( Refer-
ence 5). Discharges ate shown in Table 3.

I

I I

I Diseharges foc Portland and Cascade Creek were determined by the SCS Method

described in the SCS National Engineering Handbook ( Reference 6) and SCS

Publication " Proc~_dures for Determining Peak Flows in Colorado" ( Reference

8). Dlsch..rg,;.sitndflooupLoftlesarenotshown in tne reporr forPorUand
and Cas<'ilue Creek because of topographic condition e_~plained in the section

Study Area Description." Dischnrges are discussed in the Technical Adden-

dum. Dts<,_hilrges for the Approximate Study Ar" as on pleasant Valley Creek

and Dallas Creek w" re estim~ted by the methods described in technical Manual

No. 1, Colorado Water ConsHvation Board a" dU. S. Geologkal Survey ( Refer-

ence No. 1), and are not shown in this report.

I

I I
Athi<dfeature" l1usualtomostrtvervalleysisthesmal1steepttibutaries
which interest the main river valley at right angles. These occur along
most of the study reach. Flooding from these tributaries usually occurs as

a result of sUICI,,, er rainstorms. This flooding will be localized at the Itlo" th

of the tributary, b'Jt ' MY be of extre",e severity ~".. tn warp,. "...d/ nT dphri~

dsmage. An investigation of such flooding on Portland and Cascade Creeks

was carried out using data from the hydrology report, topographic maps,

field observations and interviews. the results of this portion of the re-

port are ~ hown on rhe flooded aTeas maps, Plate 19.

I I

I
iraulic Anal~

Based upon the hydrologic report, a study was made to estimate water surface

profiles for floods of selected reC\lrrence intervals. These " ere the 10-,

SO-, 100-, and 500- year floods. Data supplied by aerial topographic mapping
and field surveying were used to construct " river model of the study reach.
The basis for this model was the Il~C II, Water Surf<lce Modeling Program of

the U. S. Army Corps of Engineers ( R~ ferFnce 10). Location of cross sec-

tionsused in the construction of the model are shown on thc flooded area

maps, Plates three through eighteen. Water surface profiles generated by
the model for the selected floods have b~ en plotted on the flood profiles,
Plates 19 through 32, and the areale>:tent of floodbgby thc lO().-yenrevent
is sho'JO on the flooded areas maps, Plates 3 through 18.

I

I I
Table J shows the water surface elevarions at selected refe~ence points for

the 10-, 50-, 100-, and SOO- year floods, along with the discharges in CFS

used in the hydraulic analysis. ~ ater surface elevations shown are fot clear

water conditions. Debris accumulations from tributary streams, especially
in the upper portion of the study reach near portland and Cascade Creeks,

and near bridges where the channel narrows, mny cause blockage and raise the

surface elevations abov" those shown.

I I

I I

I I
WOlter .~ urfa" e " lev.~t!onn ''' c not _~ h<>Wn for Portland and Cascade Creeks for

reasons "" pJained before in the section " Study Area Description".

Roughn., ss coefficients, ~ nnnine' s values, wpre field det<:,rmined hy

I I
Waler surfaee elevations ure flot tabulated

on Dallas Creek snd Pleasant Valley Creek.

for theappro>:iftlate study r",,-ches
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I I

I correlating the data sho,"" in various for"'~ throughout the report. I

I
Riilht B~ nk. The bank on the right side of a river, strcn~ or water

course, looking do~~ stre"~.

I

I
Runoff. The quantity of rainfall which flo~s over the ~ u, face to enter

the ~ tr~am as discharge volume. The difference in quantity between

rainfall and runoff represents lo~5es to infiltration and inter-

ception.
I

I Sheet Flow,

to twa

Broad,

feet in

hal1ow overland flood flows varying from a few inches

depth. I

I Stream. Any natural channel or depression through which water flows either

contlnuou~ly. intermittently or periodically, including any art if leal

modification of the natural channel or depression.
I

I IWatershed. The drainage arca situated above a specified point on a stream

including the area drained by tributary streams ~ hich enter the main

stream abov~ this point.

II

I I

I I

I I
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I
n.

I

I I

I I

I I

I I

I I
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