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A FLOOD CONTROL FLAN FOR THE PROTECTION
OF MANITOU, COLORADO

Introductions The town of Manitou is located in & narrow

cenyon of Fountein Creek at the confluence of Williams Canyon end
Ruxton Creek, The dralnage area above the bown is 91 square mileéQ
The town has suffered flood demsges of $728,800 for the LS-year period
1902w19h7'in 5 floods. For the pericd 1880-19L47 there have been 9
moderate to severe floods, Williams Canyon, containing % percent of
the drainage ares, hes been the sole conbribubior to 3 floods and e
mejor conbributor to 2 floods,

Aftar the flood of 1921 a‘flood preﬁéction plen by a private
engineering f£irm wes prepared for Manitou and while the cost preo-
eluded general insgtallation some of the recommendations were put
iﬁtc effeot, However, a critical flood hazerd consisting of re-
strictod chennels still exists, as evidenced by the demege caused
by the recent flood of Mey 1947,

Program summery. A field exemination and subsequent anelysis

indicates that the_most foasible plan of the seversal plans conside
ered -for the slleviation of flood demege in Menitou to provide
protection from floods expérienced or heasonably entiocipated is a
eoordinated pfogram vtilizing improved land menegement practides,
miner srosion conﬁrol structures, wabter and sediment detention
strucstures and channel rectification. The downstresm engineering
progrem as described herein sbould consist of lj debris dems and

chammel rectification on 15,315 ft. of charmel at & toval



instellation cost including melntensnce durlng instellation of
$721,200, Average annual ﬁaintenanc@ is estimated ot $6,900 per
annum, |

Generel. tThe town of Manitou is loceved in the nerrow canyon
of Fountain Greek\at and immedietely below the Junction of Ruxton Cireek
end Williams Canyon about 5 miles west of Colorado Springs. The total’
drainage area above Menitou ls about 91 sq, mi. or 58,309 acres ine
cluding 11,207 ecres in Ruxton Creek smd 1,888 acres.in'Willimms
Ganyén, |

Topography. The drainege besin above Manitou is eheracterized
by precipitous slopes with elevations varying from 6,300 feet in town
to a generel ridge elevation of about 11,500 ft. end a meximun eleve=
tion of 14,100 et Pikes Peak,

Tributary areas., There are 9 major itribuberies ranging from

1,25 acres te 11,207 acres in FPountein Creel drainage above Manitou,
Teble 1 lists these and‘other arsees as shown on map 1 and indicates
the portion of the avea whigh lies above water sterege or debris dsms
which exert some conbrol on fleods. Teble 1 indicates that of the
total aree of 58,309 aeres above Manitou control is exerted on 16,251
aores by 7i3t0rag0 reservolrs with an aggregate oapacity‘af about
7,950 scre feeol, ‘It is realized that the total storage indicated i§
not whoelly aveilable for stormge of flood flows, however, the
structures will essist materially in modifying flood flows. In ad-
dition to the above 1isﬁed reservolrs tharé ave li sediment detenbtion

‘structures constructed about 1935 and located in the meln chennel of
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Teble 1.
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Control Cone Storage ‘

Ares Ares structures  trolled sore 1

Hoe TIribukary neme acres  neme _ BCres foat U’ae-/

A Smell gulches %4105 - . - -

B Crystols Cr. L1909  Ute Pass 2,100 30 G
15, #8 -

Area sbove Crystole 7,904
¢ College Guloh 1,146
D Catamount Gr. 9,011  §. Ceba- %,686 2,60, WS
mount Ress

B Crystel Cre 2,880 Crysbal 2,265 2,479 WS
Resge.

F Bmall gulches 1,16 - - - -

G Cascade Cr, 5,171 - : - - -

Jeml Small gul@hﬂs 6!.1:].12 . ™ L -

Avea above Cascade 33,670

H Small gulches 198 - - - -

I Prench Cr, 6,797 Manitou Res, 2,600 . E/ 400 WS

Je2  Small gulohes 1,300 - - - -

K Waldo Canyon 1,245 - : - _— n

L.  Small gulehes 1,786 - - - -

M Smell gulches 218 - - - -

0 Ruxton 11,07 Leke 13,1400 1,45 ws
Moraine #)

) Williems 1,688 - - - -

Tobals 58,309 16,851 7,958
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1/ WS = weter supply, FC = flood sontrol
2/ Estimated '
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Fountain. Oreek immedietely above Manitou which servs to unlosd the
debris from f£lood flows. These strustures have 8 limited valus ab
present 53 their detenbtion ponds are fillsd with sediment,

Floodss - Manitou has heen subjected to at least nine damaging
floods in the period 1880 to 1947. Seven of these are considersd
major floods. Table 2 lists the floods and tributary sources,

Table 2 indloates that of the 9 ﬁﬂmagiﬁg floods Williams Cenyon has
been sole contributor % btimes and a major contribubor 2 other times,

The total damage from floods from 1902 to 1947 for a L5eyear -
period is %728;800 or an sverage annual demage of $16,200, besed on

adjustment of demsges to 1947 cost index,

Flood control activitles. The town of Menitou which is loowted
in a narrow canyon suffered flood demages from the time of early
sebtilemont bub continued to encroach on the flood pleins and chennels
of Founbain Greek, Ruxton Creek, smd Williams Canyon until the demage
ing flood of 1921, Afbter this flood a flood control plen wes prepared
for Menitou by & privete enginesring firm. The plan recommsnded
renoval of sertain buildings causing constrictions in the channels and
general channel recobification, Local interests howsver could not
finance the totel project, however porbtioms of the plan were accomplished.,
The-Forest BService in 19§3~35'construet®d sediment detentlon dams in
the main chaennel of Fountain Creek above Nenitou. The town expended
about $70,000 up to 1937 on channel improvements, and additlonel

improvement work of an unlmown smount hes been done by private ocnesrns.



Table 2;
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Dato of flood Megnitude M

Year Month 3 W Li/ 2/ Reme. rlcs

1880 3/  Swrmer g W11iems W 1 life lost

1882 i guiy e 3 Williamns W1 life lost =
Ruxbton - ' 8 £5, wall of
Founbain waber from Willlems

189l Hay 30 8 Williams R Ruxbon highest
Ruxton stage known sinee
Fountiain ‘ settlement

1895 5% - W Wi.114ams W

1897 - s Williams W

- 1902 5/ August 5 3 Fountain ¥ Storm center near
A ' Green Mounbain Falls

1908 é/ Surme M Fountein -
Raxbon

1921 4 June 5 8 Founbain R

: Ruxbon .

Williens

1935 ¥/ Mey L Local town -

: runoff

1947 May ) Williems W1 life lost
Fountein
Black

%/ 5 =~ Severe, M ~ Modium, L - Light

_/ ¥ - Main damagi,ng tribubery, W - Willlens, F ~ Founbain, R « Ruxton

ﬁ/ Deta from H.D. 186, 78th Congress, lst Sessiom

._/ Chicego Times, July %, 1882 (reprinted in il‘eiegrs,ph Colorado
Springs, July 28, 1938 )



" The pre sent nondemaging c;.apaci'by of Fountain Creek thr;:mgh
Menitou is mbout 1,000 second feet. fhe capa.city of Ruxbon Creek
is ebout BOO second feet snd the cépacity of Willlams Canyon oharmel
is about 200 second feet.

Flood and sedimsnt problems, Manitou has suffered serious

flood water end sediment .damag;es end loss of life in the past from
flash floods resulting from bigh inbensity reinfall sometimes
augmented by high spring snow-melt rur'm'fa‘.‘. These floods originate
both from locel tribubaries such as Williams Canyon, Waldo Canyon,
E‘il'é.ak Caxiyon, Ruzbon Creek, as well as gemral contribution from
the 91 square mile area of Fountain Creek above Mamitou, The
tribubary area causing the principel demage is Williems Creok
conbaeining % percent of the area, This tribubary has a drainege
ares of steep slopes and much exposed bare rock or denuded arecas
which are conducive to rapid runoff, high peaks, and concentrated
sediment loads. Other similar tributeries are. Weldo and Black
Canyon, Ilood flows from these. tributaries, with the excaptlion of
Welde Cenyon, debauch from steep canyons onto highly developed |
urban areas which have encrosched on their flood channels, The
combination of restricted chennels in addition to the flabter meinw
stream gradient ceuses the flood waters to drop thelr sediment 105&5,
clogging channels and ceuwaling severe damage at the mouths of each

tributary, as well as clogging the maln chennel of Fountain Creelk,
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Analysis of data. A fleld examination and en office mnalysis

woere made of the watefshed ares asbove Monitou. Such factors as the
physiographic features, topography, drainege network were considerad
in relation to their effect on the probable megnitude and synchroni am
of flood peaks.: The area above NManitou is subjeot to more frequent
intense storms, however the higher slevations of the upper watershed
proclude storms end therefore floods of such magnitude aa.qre
ekparienaed'in the plains of eastern Colorados The geologio, soil,
vegetative éévar condition, and trend were studied as well as'pastr
flood and sediment source areas, The gensral flood-sediment source
areas are shown on map le

A study was made of the existing flood chanrels in the town
of Maniﬁéu, thelr probable adequacy, end various methods of inersasing
their capacity taking into consideration existing urban developments.

Due to the steepness of topogrephy inm this ficinity there are
no feasible weter storage sites or loowbions to divert flood waters
around the bown. |

Conolusions. An exeminstion of ell pertinent dete disclosed
the following principal facbors relative to flood and sediment
problems;

ls The principal demeging tributary is Williams Cenyon which,

dﬁe to watérshad features, steep slopes, and the Cave of
Winds road, discharges large quentities of debris onto
Canyon Road where the existing channel is gr&ssly inadequate.
2. Obther impertant flood and sediment flows contribubing to'
the problem originate from the small triﬁutariea from the

north aide of Fountalin Cresk.
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3e The major sediment source ares of upper Fountain Cresk
15 & strip 1 to 2 miles wide located ﬁn the easb éide of
Fountein Creek from Cascade Lo Woodland Parks

lisy The pfesenb flood channels Ghrough Manitou are of in-
adequate capecity., Study of past flood peaks in this
eres and edjacent areas indlcetes that channels should be

. dnoreased Lo handletflows aboul 50 percent greater than

present channel‘cﬁpacitiaa» b

Recommanded.Plan*' The most feasible engineering plen of the

sévefal plans comsidered for the alleviation of flood demspes in the
‘Gowr of Meitou is-a cdardinﬁted programn utiliziang water and sediment
datantiﬁn structurssy aﬁd charnel reatifﬁcation. The quantitieé
| included inmthe féllowiﬁg diseussions aré haged on reconnaissanoce
field examination, serial pho%agraphs, and small-scale maps whioh
lack sufficient devseil and preeision to allow the development of
accurate and detailed plans, Prellminary sketches and designs were
mede for ell improvements, however prior to construction it will be
necessary to make detailed enginsering field surveys end designs.
The progream which will be discussed in greater detail in
subsequent paragraphs will consist ofs
1. Detention dems on Fountain Cresk near Crystal Creek,
Willlems Canyon, Black Cenyon, &s well as cleaning oub
the larger existing debris dem naa; Mend tou,
2¢ Channel rechification of Fountain,Créek,'Ruxten Creek,

end Williams Canyon channel bhrough Manitou.
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The sbove pfogram has béen broken down into five sections of ime
provement, These secotions are (1) Improvements on upper Founsain
Creek, (2) Improvement plan Williems Cenyon, (3) Improvement

Ruxton Creek Chemnel through Meuitou, (L) Improvement of Pounbain
Creek chenmel through Manitou, (5) Minor work, Preliminary chennel
locatlons ave shown on map‘E. |

Section 1. {a) It is proposed to consbruct sn earth fill dem
of about 30 scre feet cepacity (level) on Founbain Creek near Crystal
Creek. This structure is intended Lo stabilize active head eubts on
Fountain Creek as well as trap sediment from the area above it.

(b) The debris dem located immediately above the town of‘
Manitou should be clesned of all debris, gnd maintained olean after
every flood. The cost of the work in this section is eétimmted at
$50 ,000,

Section 2e Wiliiams Canyon enters Manitou along Conyon Avenue.
The improvements, residences, hotsls, streets along Canyon Avenus
have suffered considersble webter end sediment desmege from flash floods
from Williems Cenyom, Discherges from Willisms Cenyon (3 sq. mi.
dreinege area) as determined from & study of past floods have
probably not excesded 500-700 second feet, however, these floods
are highly cherged with debris ranging from semd to cobbles. Much
of this debris hes its source from the 0.6 mile of road to the
Cave of the Winds, wbich is locablon in the narrow csnyon bobttome
The town of Manibtou has consbructed an enclosed storm sewer aboub

Iy feot sequare end 1,000 feet in length on ebout a &6 percent slope



located under the last sidewalk of Canyon A&enue end discharging
into Fountaln Creek under the arcade (station 25 4 75, Fountéin
- Creek), mep 2, At sbtation 9 + 9F Williems Canycn; the intske to
-this storm sewer has a controlied opening of aboﬁt 20 square feelb
with its top level to the grade of Canyon Avenus so that exea&sl
weter will be disaharged from Canyon Avenue. ‘A sewar of half round
openings in the emst ocurbing of Canyon Avenue from statlon L +4 50
o 8 4 10 is intended to convey this excoss water into the stérm
sawer; Whet usuelly heppens during a flash flood is theat the '
inbeks at station 9 4+ 95 is clogged or partially ciogged by the
initial debris load éesulting in most of the debris and flood water
flowing down Canyoﬁ Avenue s
The chenmel of Williems Cenyon from s'tation 9 &+ 95 to 16 + 85

15 im an open, unimproved seeblion, with the exceptioﬁ of the elésed
section at stabion 13 + 00 which is a gerage built over the chamnel.
The channel is very reétricted and is flanked by residences on
either side. At station 16 4 85 the channel crosses Canyon Avenue,
‘bhrough a 2~foot sguare boﬁ,‘cantinues up the east side for 20
feat, then crosses through an 18«ineh pipe to the west side where
i% 49 in & 2 X L4 foot open section for 100 feet to station 19 + 00,
thenee in a L=foot sguare box for 75 feet, This point is very;
rashficted with e Z0~foot vertiocel canyon wall on the east side,
the 30=foot bobttom is occupisd‘ﬁy Canyon Avenue and & Z2-story
residence on the west side. Irom station 19 + 95 to 2640 the
channel loocated along the west side of the roéd s unimproved eand

has & capacity of about 90 second feet.



Farther improvewent of the channel of Williems Canyon to ‘the
size necessary to transport flooﬁ water and debris is precluded due
to the highly developed area, disposal of debris in Fountain
channel and excessive costs It is obvious that in order to handle
‘tha flood flows the debris will have to be removed., While there
are no feasible reservolr sites +to impound all the fleood weter in
the area due Lo steepness of topography, there are several debris
inpounding sites, However, under existizng conditions even if the
debr;s is unloaded aboverthe Cavm of ths'Winda.road the flood waters
wlll quickly Qieﬁ up enother load as it goes down the ro&d.%hfough
this reach, | |

The most feasible plan cénsists of s

2. A debris dam located in the watershed contrélling
ebout 1,200 sores. The dam will sexve o dempen the initisl flood
peak and unload delbris{

b, Abandon the Cave of the Winds road up Willlams Cenyon
and widen existing Serpsutine road. This latbter road was ﬁsed 28
" & oeway road aftor ‘the May 1947 floods

‘ 0; ﬂ.maspnfy or oconcrete debris dem about 30 feet in
height located at station 33 + 00 of Cenyon Avenue, |

de ,Impfova ch&nnsi Williems Cenyon station 9 + 95 %o
33 4 00, This will comsist of a ohemnel of ebovi 600 second foet

capacity.



The estimated coab 6f the above items is:

(a) Debris dem 30 acre feeb ‘$h0,000.
(b) Rosd chonge 1 mile 20,000
(¢} Debris dem 20 aore feet 30,000
(d} Chennsl improve-
ment 2,690 fest 20,000
Total | 110,000

Bection 3., This section includes chanﬂel rectification of
Ruxton Cresk througﬁ Manitou. Ruxton Creek has a drainage area
of sbout 11,207 acres ebove Manltou. The major portion of the
wetershed lles within the Pike National Forest and Gity of Coloredo
Springs wetershed lands. Due to watershed protection for many years,
resulting in improved vegetetive cover conditions; sediment conbtribution
is now small and design flood flows should not exceed 800-1,000
second feet;

The present capaclty of the 2,130 feet of Ruxton Creek channel
everaging 10 feet wide and & feet deep, through Manltou is about 800
seéond fest on a slope of about © percent. There aré soveral
resbrictions which need to be removed to bring the chamel to proper
operatiﬁg éab&city, The work in thig section is estimeted at $15,000,

Section /is 'This section includes chanmel reetification of the
channel of Fountain Creek through Menitou. The total lengbth of
channel fo be improved is 12,630 feet, however, the section of main
improvement econslsts of L,660 feet between river mile 5.0 and 5.7.

The slope of Fountain Creek through this seotion is aboub 1.8 percent

or 95 feet per mile. Beginning et sbout river mile 5.7 about LOO



feet above the Ute mineral works at m point designated station
0 « 00 the reﬁch has been divided into the feollowing parts:
(a) 0 4 00 to 21 65 (mouth Ruxton Creek)
(b) 21‘+ 65 to b6’+‘60 (wost end Duelo Park)
(8) L6 + €0 %o 126'-:' 20 (elby limita)

Part a. In tﬁiﬁ pers the channel 2,165 fest long is rectangular
in shape with ﬁection verying from 1% to 20 feet wide, L to & feot
deep, The bottom is generally uﬁimproved, the sides are nmssonry,
conerate, or unimproved. Bankful capacity is 800 - 1,000 second
feets The chanue) is located in an urban ares, mainly rosiﬁenoea.i
The proposed improvement progrem is designed to ineremse the preseut
cepacity to 1,500 second feelb with 1 foot of fresboard. Imﬁrovements
will congist of ah sntrence section at station O + Od,'increasing
wall height 2 feet in some cases or deepening chaﬁnel 2 feet in obther
o508, oonstrumting_improved sections where required, realipgnment of
several bends aﬁd constructing grade weirs in the chamnel bott o
Bstimated cost of bhese improvements for 2,165 feet ot §50.00 =

fte is $109,000,

Part be This part from 2L + 65 %o %6 + 25 or 1,360 feet is
looated in the ér@a of highest values in Manitou. The channel iﬁ
genersl 1y enclosed on both sides by business enterprises. In addition
to the flow of mein chamnﬁl; Ruzton Creek and Williams Cenyon enter
Pountain Creek in this section. While exact synchronism of flood

pesk is not to be expected, stlll the chammel in this section should

B



have o larger cepacity than that of part a, The capacity of the
present channel in this secltion ig_gen@r&lly about 1,400 second
foet, although.aeveral restrictions eut this to 1,600 second
feets The aversge chamnel slze is 20 to 22 feet wide end 5 %o 6
feet deeps Several bridges howsver, heve openings 15 feet wide
end 6 feet deep,

The proposed improvement progrem is designed for a aﬁannel
capaéity of 2,000 second feet witk l=fool freeboard, The progrém
will consist of removai of obstruegtions such as pipes, bridges,

- lnersasing the channel cross~$ecti0n by raising'existing walls,
constructing new walls, or éeepsnimg chapnelq Proasent allgnwent
will be modified to secure bebter hydravlic charactorisbtios.

Estimeted cost of improvements in this secbion is:

1,360%  feet at §75.00 $110,000
5 bridges at 2500 12,500

16 weire abt 2500 . L0 ,000
Alignment ‘ 10,000
$172,500

# Assumes 1«2 oU, Y95, exotveti.on per lin. £t. at § 4.00
1.2 cu. yds, concrete per lin. 6. at  $60.00

Part c. This part extends from stetion L -+ 60 to station
126 4 30, The 7,970 feet of chenmel passes through sn area of lesser
deveiopment than part b, the chennel is generally unimproved, however,
except for several points chennel cepacity ls about 2,000 second feet.
Alignment and right-of-way problems will be more easily solved due
to 1esaér developmﬁnt.‘ The proposed progrem will consist of

channel enlargement, bank proteetion, construetion of lined chenne L



\ ‘
through ecritiocal areas, and removal of obstructions. The estimatbed

~cost for 7,970 feet is $79,700.
The totel cost of this section (a, b, ©) is estimated at.
$361,200,
| Seotion 5, Under this section is included improvement works
to tribubaries areas discharging inbo Menitou located downstream:
from the confluence of Foﬁntain Greek, Williems Canyon, and Ruxton
éraek. The aggregate drainage ares of these tributaries is about
6,100 acres. . Prinoipal tributaries are Sutherland Creek and Black
Creek. Black Cresk haé couged some flood and sediment damage due
to high runoff characteristies and restricted outlet chamnel to
Fountain Creoks |
| The improvemsnt program should include a debris dem on Black
Creek and eﬂlargémﬂnt and improvement of the downstream channels of
Black Creek, Suthorland Creek, and other minor dreineges. The tobal
cost is éstimatsd at $15,000
Program costs. The followling féble summarizes the program
costss
Seetion le lwdebris dam on Founbtain Cr.  $40,000

Clean out existing debris dam 10,000

$50,000
Section 2 @&wdebris dems Williems Canyon 70,000
Channel improvement , EO,QOO
Road chanpe = 1 mile ‘ .i%lﬂ%ﬂg

130,000



Section 3. Channel rectirfication Ruxton Cr, $15,000

$ 15,000
Section he Chsnmel rectificetion Fountain Cr,
(2) Upper 23,.165= fto 109,000
(b) Middle portion 1,360 ft. 172,500
() Lowar portion 7,970 £t 19,700
361,200
Secbion 5, l-debris doam Black Cr, , 30,000
Tribubary channel improvement 15,000
_h5,000
Base ins{;alla'bion cost ' 690,200
Mpintenence during installetion period 31,100
Total installation cost 721,300

The averege snnual cost of lnstalletion ineluding maintenance during
the installation period is $18,800 with énnual maintenance costs follow=

ing installation of $6,900,
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