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for agriculture but now must serve to restrict flooding due

to greater run off as a result of urban development. This

combination of flash flooding and dam failure is precisely
the situation that resulted in the Rapid City disaster in

1972. Danger is greatest where a relatively steep gradient
exists between the dam and the settlement pattern.

Another hazard associated with dams in Colorado is

related to seismic activity. When many of Colorado' s dams

were originally constructed, seismic activity was not

considered to be as great a risk as it is today, ( for the

latest analysis of seismic risk see the analysis of poten-
tial effects of intensity discussed at pages 6 and 21). As

a result, structural allowances were not fully considered at

the time of construction. Today, a reasonably high level of

risk exists downstream from these dams, There is a possi-
bility that an earthquake ( or minor seismic activity) could

shake the foundation of a dam causing the structure to

weaken and fail.

At least 130 dams are known to have failed in Colorado

since 1890.*

Tornados

The occurrence of tornados is confined primarily to

the Eastern Slope of Colorado where they occur with consid-

erable frequency. During the spring and summer months,

tornados are likely around Denver, and contiguous metropoli-
tan areas, the foothills of the Front Range, and in the

plains counties. Because of the meteorological conditions

found in Colorado, tornados often develop, move across the

ground, and then rise rapidly so that they do not continue

on a long, destructive storm path. Tornados therefore tend

to have a relatively short duration in Colorado, despite
their frequent occurrence.

When a tornado does occur, it is an immediate threat to

lives and property. Since tornados occur on the eastern

plains where population densities are very low, few lives

have been lost and relatively little property has been

damaged in recent years. But recently, it appears that many
more tornados occured every year than had been previously
recognized as developing on the eastern plains. They have

also been observed developing over the Front Range and have

impacted the growing urban areas: Manitou Springs, Thornton

this tornado also impacted portions of Denver and Lakewood)

are two recent

From the Flood Hazard Mitigation Plan for Colorado, Lawn

Lake Disaster.
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examples. Map 1, ( page 9) shows the occurrence of tornadic

events in Eastern Slope counties from 1978 through 1982 as

recorded by the National Weather Service using the Limon

radar. The pattern of occurrence over this 5 year period
shows that Front Range foothills counties can expect a

significant number of tornados every year. With better

sensing systems, more have been observed in the east. Table

1, ( below) shows the monthly d istribut ion of occurrence in

all counties. May, June and July are obviously a very high
risk period of time; ( this table was also furnished by
National Weather Service using radar sensing). The destruc-

tive effects of tornados are so great that a significant
threat remains to all who live on the Eastern Slope. The

fact that very few people have been killed has led to some

complacency among Coloradans who live east of the Continental

Divide.

Table 1

COLORADO TORNADOES BY MONTH, 1975- 1982

MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER TOTAL

1975 0 0 13 4 3 0 0 20

1976 0 4 11 13 1 4 4 37

1977 3 2 7 10 4 6 0 32

1978 0 0 6 4 6 2 0 18 .

1979 1 0 2 12 20 1 1 37

1980 1 1 7 9 2 3 0 23

1981 0 0 5 10 6 3 1 25

1982 0 0 8 30 12 6 1 57
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POPULATION AND POPULATION GROWTH IN COLORADO

There is a close correlation between the population
settlement pattern, population growth and the cost of

disasters. As population settlement grows near areas

susceptible to the occurrence of natural phenomena, more

people may be impacted. As growth continues, and competi-
tion for remaining land increases, there is an incentive to

develop land close to areas where extreme events are likely
to occur.

To better understand the correlation between Colorado' s

population and the cost of disasters from very high risk

phenomena, it is useful to ,consider the pattern of popula-
tion dispersal in the State, the concentration of population
relative to high risk areas, rates of population growth and

development, and the pattern of tourist recreation near risk

areas.*

population ~ ata used in this study is taken from publica-
tions of the Demographic Section, Colorado Division of Local

Government
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LOCAL PREPAREDNESS AND HAZARD MITIGATION

Vulnerability and the rising cost of natural disaster
in Colorado can best be reduced by limiting settlement in

hazardous areas. Mitigating the costs of disaster through
governmental and private processes which encourage settle-
ment away from historically hazardous areas not only reduces

the chance for future catastrophe, but also generates a net

benefit to the taxpayer since he does not have. to spend
money periodically on relief and recovery.

When risks cannot be avoided through efforts at miti-

gation, preparedness to effectively respond to the onset of

extreme events can also red uce disaster vu1nerabil i ty and

cost. Preparedness depends on the ability of a community to

ensure that its citizens are aware of their local vulner-

abilities; that its ci;tizens are given and recognize
adequate warning of the potential onset of extreme events;

and that they know the safety measures, escape routes or

shelter that can offer protection.

These preparations should be incorporated in a simple,
easy to understand plan. The essence of preparedness is

then to practice, publicize and test a plan based ona given
hazard, so that all are confident of their operational roles
and responses. .

Just as there is a correlation between distribution

of population, growth and the cost of disasters, there is.

also a correlation between population and the ability of

political entities to pay for mitigation and preparedness.
As population increases, additional tax revenues can be made

available to deal with commensurately increasing' vulner-

ability. A growing tax base can yield increased funding for

preparedness.

The maintenance of a balance between preparedness and

vulnerability as growth continues will yield large net

benefits over the long term. Large savings will accrue if

citizens can be adequately warned and protected. Even

larger savings will accrue to the community if development
is managed with disaster mitigation in mind. For example,
if zoning is carried on effectively, people can be diverted

or provided incentives to avoid settling in a floodplain.
Thus when periodic floods occur, repeated suffering and the

costs of relief and recovery will not be necessary,

Currently, efforts are underway in Colorado to miti-

gate and prepare for the potential impacts of natural

disaster, Most flood prone communities have entered into

some form of floodplain management either by zoning or
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involvement in the Federal Flood Insurance Program. Most

high risk communities -- those populated areas near hazar-

dous zones -- have developed or are actively working on

response plans oriented on local hazards. Exercises are

being conducted to test community understanding of published
plans.

The processes of mitigation and preparedness are under-

way but large risks and high vulnerability still exist. An

important problem which is a distinct obstacle to progress
has become increasingly clear. Differing entities --

principally city and county governments -- have not combined

concepts, leadership authority, operational techniques and

resources to mutually build preparedness. Means have not

been developed except in a few unusual situations to achieve

the integration necessary for effective preparedness. An

outstanding example of success in integration however, is

the Multi Area Response System ( MARS) developed in Boulder

County/ City.

The Div:!.sion of Disaster Emergency Services ( DODES)

has instituted an " On- site Preparedness" program to enhance

and stimulate local efforts. DODES has visited* over half

of Colorado' s counties with the purposes of: assisting the

county to improve its preparedness posture and to meet the

standards imposed by the Colorado Disaster Act of 1973,

integrating city, county and state plans and informing State

agencies o! local problem areas. Levels of preparedness are

rising but a significant gap remains.

Despite rising preparedness levels, such realities as:

the 1965 flood, the Big Thompson flash flood of 1976, the

Thornton tornaQo of 1981, the Lawn Lake dam collapse of

1982, the number of high hazard dams in Colorado and the

potential iml?act of a severe earthquake, result in an

unmistakeab1e realization of very high risk. This risk

evolves from the proximity of natural phenomena and a

growing population in Colorado. The need for each community
to be aware of its own vulnerability as a consequence of

local natural hazards, population patterns and its status of

preparedness is of crucial importance. Each communi ty
should analyze these relationships from their own local

points of view.

By January 1983

i___
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significant. The Lower Latham Dam ( near Kersey in Weld

County) failure in 1973 and the Prospect Dam ( also in Weld

County) failure in 1981 were by any standards fortunate as

to loss of life. The Lawn Lake Reservoir dam failure in

Larimer County ( classified as a moderate hazard dam) unfor-

tunately cost 3 ( possibly 4) lives in 1982, but again
Coloradans and our visitors were fortunate. National

experience has shown that those who live in a potential
inundation zone are doing so in some instances at very high
risk. Colorado' s degree of seismic activity across the

State, the old age and design characteristics of many of our

2, 249 dams and the high probability of flash flooding across

the State intensifies this degree of risk, Of these high
hazard dams, 26 are currently also ident ified as " unsafe."

These dams are unsafe usually because spillways are too

small to pass the run off from a probable maximum precipi-
tation event. See Annex " B" for a list of unsafe, high and

moderate hazard dams.

Residents who live " downstream" from a dam may be at

significant risk, so that the aggregate problem for exposed
communities to prepare safety measures for those at risk is

urgent. National experience has shown that a significant
number of lives can be saved in event of dam failure if

people can be warned and evacuated. People in potential
inundation zones must be made aware of the danger, local dam

failure warning signals and available evacuation routes. It

follows that there is a strong moral as well as legal
obI igation to Colorado' s governments to develop and test

plans which can provide adequate safety measures.

The State Engineer' s list of high hazard dams has

received wide publicity in Colorado, Every community
exposed to possible dam failure should undertake prepared-
ness measures with a sense of urgency. Specifically,
communities should review their own situations to identify
people and property at risk, then take those actions neces-

sary to expeditiously prepare warning and evacuation plans
for those determined to be at risk. Essential steps for

planners are: ( 1) coordinate with dam owners or staff

to determine failure or warning notification procedures for

the dam site, ( 2) obtain or develop worst case estimates of

flooding ( or inundation maps in some cases where large
numbers of people are exposed or when feasible to accomplish
by dam owners with significant mapping capability) and ( 3)

obtain flood wave travel times ( assuming complete failure)

to those people or communities who are in the worst case

inundation zone. When these data have been determined, a

plan may be formulated, publicized and tested at very low

local expense.
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3. Develop response systems capable of carrying out

their plans; integrate plans with other potentially
involved entities.

4. Test and publicize plans and safety measures;

forward a copy of plans to the Division of Disaster

Emergency Services so as to better integrate
state- local planning.

The high risks described above only emphasize the

continued need for local entities to fully adopt the above

recommendations and for them to stress mitigation -- partic-
ularly zoning ( or more broadly, hazard area reduction) to

limit settlement in high hazard areas. Many efforts at

mitigation are exposed to extreme political pressures -- for

development for example. Still, over the long term mitiga-
tion is the least expensive means of reducing the costs

which will evolve from the events discussed here,

STATE PREPAREDNESS

Historically, State Government has not demonstrated a

deep concern for preparedness against Colorado' s very high
risk hazards. Prior to 1978 comprehensive Statewide written

hazard assessments, plans detailing the roles of State

agencies, money to train local and State preparedness
officials, Statewide emergency communications or even

on- site, full time management of the Division of Disaster

Emergency Services were not provided for. At the time of

the Big Thompson Flood only a plan oriented on nuclear

attack existed in Larimer County; the State Plan was also

mainly oriented on nuclear attack. The general approach by
the branches of State Government was to utilize as much

federal support as possible in prov id ing preparedness for

Coloradans, '

Al though th is pol icy could be described as frugal, it

failed to provide Coloradans with the range of support
necessary to adequately mitigate, respond to and recover

from extreme natural events which could occur at the local

level. This area of governmental work was recognized as a

developing field and its growth was largely stimulated by
federal initiative, Significant state initiative emerged in

1979 when a full time management position for the Division

of Disaster Emergency Services as well as funds to upgrade
State emergency communications and for periodic activation

of the State Emergency Operations Center were approved, The

Governor also took a strong role by reviewing and strength-
ening DODES capabilities. He strongly supported an aggres-

sive " on- site" program to improve local preparedness and

took a variety of other measures to stimulate progress.
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HAZARDOUS CANYONS IN COLORADO

The drainage areas and rh. ir a~ sO(:iat.ed tributaries and canyons 1 { sted
b~ low ha...e been Jdentified by the Colorado G. olo~ ical Surv. y as con-

taining potentially hazardous l.o) o~ lcal conditions. Inl~n$ e rainfall
y cause flash flooding, drbris Il>Ove-= nl, rock Jal1, JandslidJn&. and

ero. ion.

These area, have beeo selected for the intensicy and degree of potentially
hazardous leoloBiea} conditions and the intensicy of current develop~t'nt

coupled vith projections of near- ter. and future development pressures.
Only areas veat of the DOuntaio front are iocluded. This list does
Ot indicate. by omission or inclu5:LOQ, all areas which _ y be h.uardous..

For . ach area listed, tbe following info~ tiOQ ia pres.ent~.

I. The leneral na. e of the draiDa~e area ( the _ jor drainage) for
identification of lhe seoeral area only. The hazardous c. nyons
and tributaries are Dot all 11st~.

2. The county( les) in vhich the potentlall, ha~ ardous area lies.

The co~ um1ty( ie.) . ffected by the ha~ard.

LJI. dll"~~ "'r~ a Cuunly(1CIo) Lo~~ unlly( ic5) Affcc{~ d

nlll,.1. R:Lver ( lJur.:Jnbu) La Plat. Duranio, Animalo City

Aphh.1pa River L. s AnllUa Aguilar, Culn. r.

Ar~ nS.. River ( ne. r

Florence)

FrelJlODt Florence. Rockvale.

Portl. nd. Canon CIty

Ark. nsas. R1ver ( S. lida

to Parkdah:)

Frell'lont.

Chaffee

P. rkdale, Tex.. Creek.

Cotopaxi. Coald. le. Ho....rd.

WellavUle. Cleora. S. ltda

Upper Ark. nsa. River Ch. ff...

Lake

Buena Vieta. N. throp. Vicke-

burl, St. Elmo. Winfield.

Tvin L. ke.

S. Arkan... River

Poncha Sprin.. to

Hcnuch)

Chaffee Poach. Sprial., Hayaville
Carfield. Mon. rch

ear Creek Jeffer. ol1 Tiny Town. FenJer., Horri. on."

ldledale. Kltcred&e. Ever-

ireen, Roaedale. arookv. l..

Aepen P. rk

II Tho. pson River

nd Norch Fork

Larimer Cedar Cove. Dr. ke. Clen H. veft,

Yaltonla. Clen Comfort. E. t..

Park

Lower Blue River

DUlon to CUen

Mountaia Re. ervoir)

SWIIlJIit Silverthorne. Heeney

A- I

JOII" to _ 01.0

D" oe,...
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ulder Creea

IIru. h Creek, fa, l.

JUv. r

luclr.horn Cuek

c..d,e L. foudre,

North Fork

C1.. rron River

Clear Creek, Tucker

Culc:h

Crya, al RiVer

Cuehara. River

Laale " 1var

Colorado River, Elk

Craek, Canyon Creek

Colo[ ado Riv. r

Crand JunctiOn area)

Collur.ldo) RJvII::r

kul1. on to Delleque)

Dolore. ~ iver

mtaln Creek,

u_ nt Creek

Ctape Ctll!ek

Cunniaon River, filllt

5ther, Slate River,

Coal Cuek

Henaon Creek

W. rao.. Creek

1A Jara Creek

Left- Wand Creek

Llll1e Thomp. On River

KIIneoa .. l.....r

HeElao Creek
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South Boulder Creek
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eat Plu. Cr....

Vbite liver ( Heeker
r. a)

Y. epa liver, Sod.

Cre. k. Butcher Knif.
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A- 2
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COLORADO' S HIGH, MODERATE eRD ANn UNSAFE DAMS - 1983 ANNAt, I

HAZARD
EMBANK-                HAZARD

EMBANK-H- High          "       1l- Hi9hCOUNTY
NAME

K- Moder- . 
MENT NORMAL DIVISIONI

COUNTY
NAME

M- Moder- 
MENT NORMAL DIVISIONIOF DAM.   ., , HEIGHT CAPACITY DISTRICT OF DAK     .. - HEIGHT CAPACITY DISTRICT

AD.....S ~~ dd~ ng   "  
24. 0  ...    1/7 ARCHULETA HlItl;hcr     "  55. 5 1735.  7/18Croke)

Barr Lake   "  0. 0 32150.    ' I'

1/ 7   .    ,Kalcevic.     42. 0 Ill.    
I BACA _  Two Buttes    "  106. 0 40918.  2/ B7

I.Ot:

ihaJI I  "  I 23. 0 6212. I 1/ 2 ,           I
I'uvcr ...ree

42.;-r Adobe Creek
I   "  35. Q 8S0DO.  2/ 17Oct.   "   5811.    1/2 BElIT

Niver Cree

1/ 2
John: Martin

i H I 120. 0 631000.  2/ B7
Oet.   "   42. 0  ~ 80.

Eas t Lake   .   
12. 0 lOB 1/12

East Lake I 1/ 1
BOULDER ~ ker

I     " B12. 0 800.        Meadow     " 117. 0 11500.

Northglenn Baseline     ' H 40~O  > 300  ' 10
Te:rminal   .  17. 0 120.    1/ 1 ,

Ouio Lake   .  16. 0 Ill.    !/~ ,    Beaver .,      

IPark H 33. 0 2161 1/ 5

I 16. 0 4B.    1/ 1   -  Bgulder H 4.LO 11400.  1/ 0Todd M

w~~~; e~

ast M 14. 0 I S4. I 1/ 1 Button Rock
I H 20S. 0 20100.  l/ S

Copeland M 12. 0 I 133. I I/ B Clover Basini H 34. 0 596.  1/ 5

Croke "Lake M 22. 0 43.    I/ B I Foothills H 52. 0 4346. I I/ S

Dewey 11 M 15. 0 54.    l/ B Gross H 330. 0 40987.  l/ B

Boot Leg I  .  49. 0 61' 0.    1/ 1 Hayden H 21.0 502.  l/ B

Lagennan I H 22. 0 923.  1/ 5

U '" OSA NONE I Lettnano
50. 0 1528.  1/ 5Park H

I I Leggett ,   I 67. 0 I 11100.  l/ BHillcrest H
ARAPAHOE

Ch~~" . I H 140. 0 L 240684.    1/ 8 Marshall

I BO n 1n462 1'.
Englewood I  "  ~

3. U

I '
o' u.    ..'     

Pl~:
a~ H 19. 0 3076.  l/ S

Holly I "  
40. 0 I no.    1/ 8

I L Si lver Lake I H 71.0 3987.  l/B

Mc C1ellan I H 111.0 I 6000.    I/ B I Six Mile H 35. 0 i 1100.  l/B

PatX'id; !    
10. 0 1/ 8 ===

1-  
Vallllont " A','  

I  "  
61. 0 I 11163.  '(.

take- H 1284.             !

l./ulncy ! "  68. 0 I 2800.    1/2   **!    
30. 0 I 710.  I/ BI Waneka H

Windsor   " I
20. 0

i
WU.    1('    .          

I
Ish ' 3 I M 42. 0 I 7344 l/ l

I

i I I 1/ 4
0

Allen Lake M 11. 0 589.I

Tule Lake i 11.0 I B4, I 1/ 7
Bluebird I M , SS. O ! 966.  1/ 4 IUnner M        !

Ward tS

I
n

i ,
u. u I "

0.    " 0

I 84.  1/ 4
Clark I

M B, O

Ecg~nyon
I

M 68. 0 2149.    6/ 58

I I 140. I 1/ 4I

crystal M 11. 0

Spence I M 44. 0 I 441.  I 6/ S8

614.  1/ 4
Gaynor I M 15. 0

Te~ ter I M 34. 5 700.    6/ 58

27. 0 1343.  1/ 4
Gold Lake M

Pargin M 35. 5 450.    7/71
1/ 4

IIighland 12 M 31. 0 3713

Stevens M 30. 0 I 63S.    7/11 I
25. I . 1/ 4

Left !land M 13. 0
I 7/11                 -

Sul1cnburger M 30. 0 1491.

UNSAFE DAM
B- 1



HAZARD
E:HBANK-       . (     "^~

nnu
EHBANK-    (  '.

NIB
H- High KENT NORMAL DIVISIONI NIIKE

H- High   > tENT NORMAL PIVISION/
COUNTY M- Moder- . 

IIEIGHT CAPACITY DISTRICT . 
COVrlTY

OF DAM
M- Mader- . 

HEIGHT CAPACITY DISTRICTOF DAM      -           .

Le!,~ hand
M 51. 0 3783.   1/ 4

CONEJOS Platoro H 165. 0 60000.-.  3/22
BOULDER Valley

Mare.aro~ .

1
M 32. 0 254.   1/ 4 Platoro H 165. 0 60000.  3/22

Me Call M 20. 0 506. I
1/ 4

I Terrace ....   H 182. 0 17416. I 3/21 I
Me Intosh.    "  17. 0 2460. I li4 I
Olligalcvr I I ,  1737.   1/ 4 I La Jara I M I 40..

0 14052.  3/20
M 18. 0

Sana Beach ,   M

I 25. 0 297.   1/ 4 i I T~

iJ~~~ ,    I iI M 36. 0 913.  3/21

Albion Lake M 44. 0 1111..   I/ S I
Davis 1\    M 11. 0 137.   lIS ! 

eOSTlLLO '  
ount;al.n ..     

I 125."  1'. 9S  ....HOllie H

269.   I/ S , -  Sanchez H I 130. 0 3/24Erie M
I

12. 0      ,         103155.

C0050 Lake M 35. 0 1036.   I/ S

Green Lake I/ S  ..  
Salazar H M 25. 0 133.  3/22

12 M 52. 0 423

jasper
H 22. 0  "..   ' I',    Smith M 48. 0 5808.  3/24

LOIJinille I    .          
CR.OwLEY LahHenxy I M 18. 0 11914.  2/10

M 20. 0 187.   I/ S

Mesa Park I
M  ; U. U 14U.   ",    Lake Heredltt M 30. 0 26028.  2/ 10

Panama 11 I
M 40. 0 4989.  I liS

St. Joe M 37. 0 I 30.  I
I/ S CUSTER De Weese M 58. 0 1772.  2/ 12

Clear Creek H 70. 0 11444.   2/ 11 DELTA Carl Smith i H 55. 0 864.  4/ 40
CHAFFEE

Twin Labs H 60. 0 I 141000.   2/ 11 Cedar Mesa H 70. 0'  89.1.  4/ 40

Boss Lake    "  O>,U   ' v' .   .,    Crawford H 162. 0 14250.  4/ 40

North Fork I
M 36. 0 I

59S 2/ 10 Eggleston I H 31.0 I 2560.  4/ 40

I     ,          
Fn.lit. Grower1 H 55. 0 5073.  4/ 40

arnet Mes.a
I H 39. 0 1333.  4/ 41

CHEYENNE NONE I
I rgnMiott I H 36. 0 I 490.  4/ 40

Harcot Park ICLEAR CREE~,"Ciear Lake .*;,:     I I H 39. 0 448.  4/ 40
H 35. 0 700.   1/7

Fall River

I
H 85. 0 i 890.   1/1 onUlllcnt I H 72. 0 I SOL 4/ 40

Lowe~~ abin I I
Overland 111 H 60. 0 I 5490.  4/ 40 I

Clt. dele H , 66. 0 ,  1827.   \ 17

I u~per l.:ab1.n

I I Park I H 46. 0 3400.  4/ 40
Ck. Hv6ele H 174. 0 1402.   1/7

I

1 I
BaTTen I M I 16. 0 I 759.  4/28

A M 56. 0 357.   1/-

llieorgetown    " I 24. 0 i
292.   I/ O Deep Slough i M 21. 0 I 497 4/28

I          ,     I

GoiiOTnougn i I IGreen Lake.  I M 20. 0 ! , 170 I/ O    "  M 38. 0 70' '''.
I

Grandby 112 I IIdaho Springf M 33. 0 215.  I I/ O I M I 27. 0 664.  4/28

M 42. 0 875.   I/ O I
Island Lake I M    ] 6. 5 i 1550 4/28

Loch LOlllond I  ,         ,          - I
I H 80. 0 252.   I/ O

Kiser Sloughl M 33. 0 I 490. I 4/ 28
Lower Urad   ,

I
Military Par M    ~ O. O 232.  4/28

Upper Chinnsj M 28. 0 110.  I I/ O

Ward Lake M 27. 0 1710.  4/28 ** UN~ A re ! JAM
Upper Urad I M 111.0 700.   I/ O

Wj~ hn~ on M 21. 0 631.  4/28

I
West f1 '  M 35. 0 454.  4/28



HAZARD
EHBANK-

H- It19h
COUNTY M- Hodcr- . 

MENT NORMAL DIVISIONI
OF DAM.        - HEIGHT CAPACITY DISTRICT

DEiT~ _
C _

YOunf' Il.
Creek":.           

4/ 282 M 15. 0 486.

Youngs Creek
u    ' " n  ..-

I I
DENVER

BamUlll Park I ILake M 20. 0 Sl.   1/7
tkeel

I
M

I 35. 0 220.   1/7 I
I       , iI

DOLORES
Groundho&    "    125. 0

21711,-   7169

uove reeY
M 24. 0 I11 I 9S.   7/ 31

aflfgar M 37. 0 467.  I 7/ 34
i
f

I
DoUGLAS

Cheesman H 22'. 0.,  79064.   1/ 80
I

OO~ l). ll1!>        
2S. 0Hold~ng Pond  "     62.   1/ 8

I
Allis M 45. 0 24.  I 1/7   ,

AUK~~ art M 48. 0 1200.   1/7   !

J. D. Htll M 29. 0 154.   1/7

waucondah M 42. 0 336.   1/7

West Creek I M 18. 0 68.   1/7   ,

EAGLE
Cl~~

t:-14 H 143. 0 2430 S/ 37

HO~~~ j~~   "    245. 0 I 45600.   S/ 37

Robinson H 103. 0 3136.   5/ 37

Sprina: Park   "    25. 0 2823.   5/ 38

encnmark

iLab M 17. 0 109.   5/36

L. E. D. E.    M 49. 0 I 473.   S/ 36

0- 7 M 30. 0'. I 4S2 S/36 ::  I
lida Lake M 13. 0 I 600.   5/ 37

I

LBERT NONE I I
I
I

LPASO
8.. Tooth "'        I I 2/10ReservOir    "    100. 0 I 650.

zcn~l .~ "  I 90. 0 I 5330.   2/10I

FOunHID I            ' 2/10Valley 12 I  "     54. 0 3950.

old Camp I  "     
105. 0 I 380. 

I
2/10

Lake Moraine I H 31. 0 800.   2110

lilnitou I 1\     123. 0 700.   " 2/10 ==

lPalmer Lake

t 1\     44. 0 _  ,_ 2ilil....-   lIra

E

E

TY'      

HAZARD
EMBANK-      .  ~

HAIlE
H- H1qh MENT NORMAL DIVISIONI
M- Moder- .

OF OAK   , ::- . HEIGHT CAPACITY DISTRICT

EL PASO Ra.:
ah Dot...  

H 48. 0 5388.   2/ 67

Rupart H 230. 0   '"",.   2110

5~ th
I ISuburban H 47. 0 231.  2/10

Woodmoor 1 I
I..\-..   M 57. 5   . 690.  2/ 10

I I I
land  .   I iI M 60 n 60 1/ 7

Chmll"e I M 12. 0 205;   1/ 80

Curr I M 31. 0 310.   1/80

FOIDlU<..   
M i 1/ 80Valley 13 30".0 700.

Kettle
Creel M 80. 0 2700.   1/ 80

Mo~: m"   
M 54. 0 310.   1/ 80

lficholS M "   57. 0 509.   1/80  ,
I

Northfield M   ' 30.T   "'..   " 80

pai~er Lake
i ' M 35. 0 116.   1/ 80

Pros[ ect

ILae M 11. 0 368.  1/ 80   ,

R. D. Nixon J M,   " 28: 0   "" 1.   " 8U

Sning lI.oo
M 39. 0 311.   1/ 80 I

Valley No.

2 M 55. 0 185.   1/80

1
FRl'MONT ---

C-annon

Wtrsd. C. 4 H 38. 0 207.   2/12
eann...

Wtrsd Det e-  1\   70. 0 1141.   2/ 12

I I
B~~

YIOW I M 85. 0 4125 2/ 11

FIb.liktontro~ M 33. 0 157.   2/ 11

F1 orence I11 Ii ' 2 M 30. 0 100.   2/ 11

ud Gul'~ I 2/ 11ct. M6-  M 61.0 432.

c- 

1 I
GA.~FlELO

Gr~' l I I 5/ 39a ley   "   46. 0 5058.

Hughes .. I "   25. 0 I 573.   S/ 38 I
R Ie Gap I

II   ' YY. U

I "
0...   ./..

5t~pwater ! H 75. 0 I 6088.   6/ 58

YB~ olo I H I 97. 0 i 9080.   6/ 58

I I
I

COnSO! loatea'  M   "., 0   .... 

I  ".
Hopkins M

I
2S:1l 120.   > 01

HalTb I M 50. 0 200.   5/ 38   ,

Mead01ll cree~ M   -- or:-> 

I .... I  >
p. 

UNS FEEl

Padr; I
M   ". 0 164. I >''''', B- 3

r. ....-.. 1 U   ,. n ,  ... , sIn I

AM



H- High
EMUANK-

COUNTY
HI\ME

M- Moder- . 
MENT NORMAL DIVISIONI

OF DAM HEIGHT CAPACITY DISTRICT

GlLPIN HONE

CRANIl Gnnby H 65. 0 543758. . 5/ 51

Matheson H 58. 0 1074. S SO

Meadow creekl H 86. 0 5750. S/ S1

GrlUld Lake I H 40. 0 18369. ' StS1
a""

Fork H 224. 0 936:n: ' SISl

m~w
H 125. 0 10S53. SISl

c 0

Whitely
M , 49. 0 773. St30Peak

East Ranch M 120. 0 2000. S SO

MO~;rijh .  M 23. 0 950. . stSo

Muserave M 40. SOD. S S

Jones M 34. 0 60. ' S/ 61

Grl~~ kS M 30. 0 426. S/ S2.

Jones 11_

M 50. 0 1300. . 5/ 50
Sylvan

GUNNISON Beaver H 122. 0 1620 4/ 40

B ue ...   340. 0 940800. 4 62

Crystal H 218. 0 27240. 4/ 62

Paonia H 180. 0 20900. 4/ 40

Paonia H 180. 0 20900. 4/ 40

Silver Jack H 138. 0 13520. 4/ 62

Spring Creekr H 50. 0 1631. 4/ S0

Taylor Park H 200. 0 106230.

Fish Creek
24.' 0 4/ 61No. 2 M 300.

Lake
M 27. 0 334. 4/ 61Arrowhead

Continental H 92. 0 22679. 3 20

HINSDALE

Rio Grande.'" 1 H 100. 0

I
Ro. anyon 2/ 67II M 20. 0 1367.

rout . e

M 13. 0 435. 2/67

Trout Vale
I 10,  2 67

f'~
J-----c · 

84. 0 7/71

n___n_   

EMBANK-'- ------

HAIlE
H- High MENT NORMAL DIVISION/

COUNTY M- Moder- .
OF DAM     .

u  - 
HEIGHT CAPACITY DISTRICT

HUERFANO . ~~ eharas . 5 H 135. 0 40960.  2/ 1.

HonfeShoe
H 30. 0 2760.  2/1'

Martin Lake H 27. 0 4880.  2/ 16

I
A. n81Senou

I      ,-Flood Con.     H 29. 0 104.  2/ 16

W ara toya I I 24. n 2/ 16 ILake H 274.

I iI
I Dugre H 32. 0 130,  2/ 1S

I wamnDUJ'1             .
1h u   ..  ""  , m

JACKSON Butto M   '. 0 849.  6/ 44

Lake John M I 25. 0 11232.  6/ 44 ,

Lake Roslyn M 3S. 0 290.  6/ 44 ,

I
Creck "'".     M 9. 0 1434.  6/ 44

I Mi~hi&an 0:. i M 62. 0 1730.  6/ 44

P~ 8untain M 45. 0 1905 6/ 44

Walden M   <<. U

I "
1 6/ 44

JEFFERSON Bear Creek.     H 179. 5 55290.  1/ 0

Bergen East 1 H 40. 0 587.  1/ 0

Bhmn . I H 72. 0 5800.  1/7

Chatfield I . H 132. 0 I 215000.  1/8

East I H 17. 5 175.  1/ 8

Evc1'lreeu I H 34. 0  . 669.  1/ 0

Gri~hem I R 70. 0 i 3253.  1/ 2

Main I H 45. 0 , 840.  1/ 8

Maple I H 56. 0 I 406.  1/7 IGrove:

Marston I I
1Q7o<  " 0I...,   u   "" I

Ralston
I

H I 180. 0 i 12750.  1/7

Smith I H 22. 0 ! 466.  1/ 8
I

Standley i u  ,.. "  ... on I ,,.
Sts~~I~~5 !  

H ,  
299. 0 7800.  1/ 8 .I I

Tucker I
u   .. "  ' M'  ,,.

Ward IL I H I 520. I 1/ 0

Wellington I H 56. 0 4399.  1/ 80

Ketner M 29. 0 212.  111

UNSAFE DAM 8- 4



AH'  

HAZARD
EMBANK-

H- High MENT NORMAL DIVISIONI
COUNTY H- Moder- .

HEIGHT CAPACITY'  DISTRICT ,

JEFFERSON g~C;~h Lakes M 23. 2 226.  l/ S
LA

e~.

u
M  .. 0 291.  I'.

Hyatt M 29. 0 - 109S. 
I 1/.

I
Leyden M I 40. 0 1152. I 1/.  I
Lower Long I M I LAR

Lake 8. 0 251.  1/.

ag1c Htn. ,   

I iI M 30. 0 87.  I'.

b:~~ .
1 u  . n n  .,'  ."

Pomona ' 2 e-   M 22. 0 116.  1/.
U

upper Long
u

111. 0.      .
take I 70Q.  1/'

ohnson M I 16..
0 821.  1/7

Kendrick M I 20. 0 332.  1/7

inery M 60. 0 315.  1/7 I
crgen West M

25..
0 890.  1/ 8

owles 11 i M 15. 0 247S.  1/ 8
I

al"lllody M
11..
5 22. I 1/ 8  .

amman M 15. 0 756. I 1/ 8

i~~
lt~

ishcr
u  ""  ".  .,.

OolL,~'  M 25. 0 S12 118 ,

1      ,    ,
lIOWA

ee Noshe M
25..

0'  6061~  2/19 I
Qu...  M 25. 0 23040.  2/"

I     :
KIT CARSON NONE I I

I
I    -- L'

Su~~r Loaf I u  " I "' n.,

Evans ~ ulch INo.  M 21. 5 123.  2/ 10

ounJl~n

M 37. 5 I 184.  2/ 10

I I
U PLATA uranga

I I i      '.Regulatory H 040. 0 2'27.  7/ 50  ,

Lemon i H 215. 0 I 48700.  7/ 30
I

ermina.l i 8
53..
0 I 23254. I 7/ 30

urner H ! 30. 0 472. 00 7/30

alledto , H 162. 0 . 129675.  7/ 31

I I
Havi land I 7' 29Lake M 26. 0 170.
Johnson

I H 41.0 1079.  7/2.

Kee~er_ L _    43. 0
L

488.  7/ 2.

a
PLATA.

IMER

L.UE

HAZARD      ( .
H- High

EHBANK-     . '
I

Hl\M&   
M- Moder- . 

MEN~  NORM1\.L DIVISIONI
OF DAM HEIGH1'  CAPACITY DISTRICT

Pastorius M 26. 0 295. 7/ 2.  .

WOI'lDIler n M 34~S 17a~ 1/10

Red Mesa
M, 5.  1100. 7 32

Barnes

I H 47. 0 2349. 1/3
H d w

80y . ,
I

811~ e
La. .  

H 43. 0 9900'. 1/3

Ar:'f La,  
H 214. 0 112000. 1/ 4

arter a e

No.   H ' S. O 112000. 1 4

Carter Lakel
Chambers

Lake H 55. 0 8854. 1/ 3

Cobb Lake H 58. 0 22300. 1 3

Comanche .  H 40. 0 2629. 1/ 3

OaR ~.  H 240. 0 15,2000. 1/ 3

Douglas"  H 39. 0 9364. 1/ 3

Elder H 25~ 0 2296.  3

possil
47. 0 1508 1

Halligan H 78. 0 6428. 1 3

Handy H 31.0 4548. 1/ 4

Horsetooth H . 155: 0 I 152000. 1/ 3 I
Hour&lass .  H 45. 0 I 16.94. 1/ 3

Indian Cree H 34. 0 i 1906. 1 3

Joe Wright-  H 120. 0 ! nOD. 1/ 3

Klover H 25. 0 1147. 1/ 3

Lak.   
H 46. 0 12736. 1/ 4

Lovelal'id ..

Lily uke H 18. 0 30.

Lon Hagler H 61.0 5032. 1/ 4

Long Dnlll H 84. 0 11 000. 1/3

Lon 8 Pond H 35. 0 4040. 1/'

Harland H 30. 0 5570. 1/ 4

UNSAFE
B- S



t.t\tUJ
EMll^ NK-         N ....   

M- No~(
lr':' . ru~I'n;   (' 1>.1/\ 1'/."....  U.l.Y" U"' UI'II

E
II- lIigh KENT NORMAL DIVISION/  ;.-..~~ Q}-' DAM Hl-; lClI'r C~ PACl'l..t 01 S'!' HICT '"

COUNTY M- Modor- '         .   - r-I\H   :~ . HEIGHT CAPACITY DISTRICT  ' 1JfClClnson             \

LARIMER MiS~~ an

Irri&ot1on    "   21. 0 57.  1/ 49

Il 89. 0 5008 1/'  I'               1=
N Poudre ' 15 H 48. 0 5526 1/3 IMESA. ' Indian

1615
0'"   I

I
Wash Dot Il 65 0

N Poudre . 2 Il 20. 0 3910 1/3 Jerry I I
I I

Creek ' 1 Il  ,. n   ""  . ..

N Poudre ' 3 h 38. 0 3441.  1/3 '    
Jerry .~ I I I

I I I
u Hnn   .. on

N Poudre ' 5 H 33. 0 8398.   1/'    ,    

I jJunia-ta
I

H 108. 0 2684.  4/72

N Poudre ' 6 ,  H I 38. 0 1/'  iI 9968.      I I IVega H 162. 0 338001 S/72

Panhandle I H I 41. 0 2349~   1/3 I
Park Creek H 19. 0 1343.   1/'

AnderSOn

i 467  . w

Pet: r:
on       '

IRA

I!    "  26. 0

62. 0 11. '    ~ derson IRawhide H 90. 0 15400.   1/,      "   ?
On   << n  .,..

Rlr;hards Il 21. 0 1/3   " 
Belen    "   2S. 0 818.  4/ 41 I726.

l, oc\.
y. ij, id.i_e II  ~. a  . 4,419,   ,,~,    ~~ ed Crock

I

n   '"  "..    I
Satanka

30 n  ' S20no,   113

FI~~ lng   "   .. .   ,
un  .,..

Dike Il

SOr.dier'          V3 '    
Fruita II i  "   47. 0 143 4/ 41

nnyan 226. 0,  lS2000.

Spring
u 220 n 1< 200n   ,,,    

Fruita ' 2    "   40. 0 168 4/ 41

Canyon
Terry Lake I H 36. 0 8145.   1/3 Gobro II    "   33. 0 221.  4/ 41

W' W' ~upplY H 41.0 482-6.   1/3
Gobro , 3    "   4S. 0 198.  4/ 41 I

ater ~UPpIY
H 28. 0 1/3

Ivrand Me:~~   "   ,.
n   < 70  ".. 'No. 4 1466.      ..

Windsor IS I H 60. 0 I 10291.   1/3    .!~
llenbeCk I  "  ~  910.  4/ 41

I            ~
iaUenbeck

36 0 464.  " 41

n1)CJl: " 8 I "  
52. 0 3651.   1/2 Hogchute 1'1 53. 0 I 520.  4/ 41  ' ,

Box Elder ' 31 "  20. 0  ' 298.   1/ 2 Casto   "   24. 0 I 803.  4/ 62

1 arks Lake I "  34. 0 871.   1/ 2 raia: 11 M 3~. O S,2S 4/ 62

laymore   "  20. S I 1018.   1/ 2 raia: 12 I M 47. 0 544.  4/ 62

Coll ege ' 3   "  18. 0 I 711.   1/ 2 Ilg- creek
I 220   ,..  < I"I! "

Curtis Lake   "  20. 0 I 12S9.   1/ 2 I :~ Creek
1 u   . 0 ^ I    ' 0' 0.

Dhon Canyo~ "  14. 0 I 448.   1/ 2 Bonh8lllM
32. 0 I S/ S3Wells M 1220.

Dowdy Lake   "  25. 0 I 900.   1/2
ull creek

I I4  "   ' 0,'  " "  '< I"

Floogw, ter I " I s< n I " on   ."    >~~

1l Creek       "
n J AU  ....   IRet. -;

i"Jooowater I I,    
1/ 2

Coon Creek IRet. 8. 3 .  I "  50. 0 I 3839.      I!   "   13. 0  " 0  < In

I Floodwater i "  28. 0 ,-   I }/ 2    ~?
t tonwood !.      I

Ret. 8- 4 1270.         nn I H"  ....

F100dwa~er I u i  ! HOO   ."    
Cottonwood I I

Floodwater J i 1/2 Cottonwood. I J
Ret. 8. 6 J "  ? IS 1496       "    12. 0 1 310.  S/ S3

Gray , 3 I "  
17. 0 I 100.  

I
1/ 2

rgttonwood I I11. 0 334. 5/ 53

Haviland I "  
45. 0 700.   , 1/2 Gardner.   "  ,  24. 0 32,  5/ 53

I   ,

Hi tchell t1 H 14. 0 580 1/2 Leon Lake I "    26. 0 2504.  5/ 53
I          .

North Grey   "  20. 0 287.   1/ 2
Mila Creek I I SIS323. 0 497.

esa-Y;Uo
I u   " n nn  < I"II      _

SA

e- 
M?~ Ulllemt   ..      ;

on  " 0.   

E D,

MonWlltnt   ..    ?
nn  ' 0'  . ' 0.12

AM



N llME    ..-..... y..   
KENT NORMAL PIVISION/ 

cor .."....    
MUir I. UI,",':"\ I..   U.L ~ . I.:"J.u;~1 (~

COUNTY M- Modur- .     
M- Noucr- 'HEIGHT CAPACITY DISTRICT ~~ OF DAM  , :- - II~ ICIIT CAPACITY DISTR1CTMESA ~    

M 19. 0 166.    S/ S3 ElIIpLTe H 40. 0 31700.  1/ 1
ll:Bpl                . 

t:E~' onCreek I M 24, n 1152    ""    N 38~o 35629.  1/1 I
I~=~: e .')    u    ""  

QR7    .,..   !!

1! BalU-  
H 50. 0 17616.  1/ 1 IMcCreery      ,

gmmHl. e-    
M , I 42. 0 862 ,   S/ S3 iijou M I 25. 0 9183.  1/ 1Upper

I I S/ S3
Pawnee

Ilighland M 80. ~    
R .... Water M 38. 0 2867 1/ 1Vincient 12 ,   M

I 12. 0 164. 0 5/ 53    ,  

I i
I            '. 1

I OTERO ~ migaoet.   I
2468'  2' 1'M 60. 0eaaows

I CA- 3

I        -
MINERAL H 55. 0 2436.    3/20 M 33. 0  . " 46.  2/16

1I"'E~ reys
H I 85. 0  - 842.    3/ 20 CA- 4 M ,  36. 8 325.  2/ 16ISanta Haria

3/ 20 ,  CA- 2 N I 40. 0 6998.  2/16
Lake H 102. 0 45070.

t~l M 20. 0 804.    2/ 67  .' Dye M I 40. 0 7986.  2/ 16
I~~:~~ ~~: rii M 90. 0 380.    2/ 67 Holbrook M 23. 0 4600 2/ 16

IIU to Hondo    .'    40. 0 561.    2/ 67
Horse Creek M 15. 0 28000 2/ 16

I~ rm m'nl1. M 80. 0 23S.    2/ 67

I
I

I I OURAY .     - .  . 

I -. ,.MOFFAT ~:~~
r

KBW "   

H 58. 0 547.  I 6/ 44 Ridgeway H 233. 0 I 125000. I ' 4/ 68
ralg_~OJdln

M 40. 0 1935.    6/ 43

I
Evap.

lca~1o

M 27.  605.    6/ 43 .  PAR' Antero H 46. 0 85564 ..  1/23
Elk Lake. \  M 39. 0 398.    6/, 47 I:aeven I'I1JO \

1;' 3anyon . .. H - 
128..
0 97800.1k.b~ao.*    .'    _ r      , ,   

ontgomery  .  108. a  :>> 088.  1/23Creek" ...-    M 75. 0 13500.    6/ 44

MONTEZUNA d~f~ on Gul H 180. 0 9980.    7/34
Spinney

I' i3loWltal.n H 90..  54500.I e~r:;~pp H 100. 0 I 19050.    7/32 arpyall I H 37. 0 I 2617.  1/ 23
S~ lt I  . H 30. 0 5954.    7/ 34   '~ fferson ILako M

24..
0 1720.  1/ 9

tau..    H 30. 0 3495. .    7/ 32 a e ~ eorge

I M 18. 0 270.  1/9
A. M. Puett M 43. 0 I 2394.    , 7/31

states 11 I 30..
0  ' 207.    I

M 1/ 65
or~ez ...        31. U

J >>.    
1/31

IBaver ~ BJ:e

I 25. 0 I 350.    7' 33 PHILLIPS NONE IM

B:~ er Lake I      '" " I ''''    .,.,    I I   ...
Big Pine M I 26. 0 : 460.    7/ 69

PITKIN Ruedi I H 330. 0 I 98000.  S/ 38 I
I

i      \        
Grinly I M 56. 0 600.  5/ 37 'I

MONTROSE Cerro i H 53. 0 I 715.   I 4/ 62
Ivanhoe ! M

16..0 I 800.  5/ 37
Fainriew I H 45. 0 3S0.    4/ 41

Lake Ann

II
I M 40. 0 i 212.  S/37

Morrow Pointl H 465. 0 117000.    4/ 62
Wildcat i M

86..
0 ! . 1250.  5/ 37

Onion valler! H 105. 0 I 9511.   I 4/ 40

I I IIBud:: eye I M 38. 0 2200 4/ 42
PROWERS NONE I  .11. 1            !

I           .
1/ 1 I

MORGAN Empire H 40. 0 37700.            

IPUEBLO Pueblo I H 200. 0 357000. I 2/14 .  "

SthCharJcs '"          ** UNSArE DH 35. 0 2700.  2/15
St. Charles

f          . B- 7112 H 35. 0 2700.  2/lS
St~._Charles I          .

f.I,~ h r""'O,wlc.

AM



1I- 1I1qh  _....."..
n-

COUNTY
liME

f'l-Moder-' 
IU:NT NOIU'\AL DIVISIONI

UNTY
IWIB

M- HOdar-:. . KENT NORMAL PIVISI~,//
DAM    '.. - HEIGtlT CAPACITY DISTRICT OF OAK HeIGHT CAPACITY DlSTRJ

PUEBLO \ . Charles
111<   " ....

UT       ,
53. 0 8638             '.

St. Charles
16, 0  .,  "" I   ~ re"          

912.  5/ 3.esa     "      . . sture H 64. 0

Tollor     "  8a. o 900.  2/ 1$ I    ~ fper          ' 2140. I S/ 36 IB ue H 75. 0

Beckwith    " I 60. 0 763.  2/ 14 Reynolds   " I ,..
u    .".  ./ 0> 

r
Lake Isabol    "  93. 0

760..  2/ 14 Sawmi 11   " I 26. 0 90.  4/ 63

I
Ha:tdesty ,   " I 25. 0 1565.  2/ 16 i     .   I iI I   ",

TELLER Na, en H 50. 0 2653.  2/ 12

RIO Bl.A)ICO Sheriff - .    H I 58. 0 987.  6/ 57 Me Reynold H 33. 0 2050.  2/ 12

Big Beavel    " , 98. 0 7658.  5/7i I
AOrl,.ll

I Catamotmt H I
200..

0 12300.  2/ 10

o D .. B ,               South ..
Wise     "  41.0 Inn7 u..         u  . nn" "   ....,  7/10

Allen

MS' ,   , .. Burgess. 11 II  . 32. 0 268.  1/ 7
Basin II 52. 0 2250.   I

Chapman II 34. 0 246.  6/ s7 . :   ~ ttou I 93.  ' 1/7 ,I II 27. 0 I

I             ,,, om

I "  ,..
U    ,..  '/ 0'

RIO GRANDE Beaver Park i H 96. 0 4739.  3/20 Bison Parlc.l
II 27. 0 1148  ,/"

Fuchs II 20. 0 IS3. I 2/ 67     ~~~~~ li2 I II SO. S 280.  2/ 11

OWlt.         
2471.  2/ 11Pisgah   "  80. 0

ROUTT
Fish. Creek H 58. 0 1850.  ' 6'/58 Penrose IROSelll~ l1t   .  90. 0 2538.  2/ 11

ake
6/ 58

Pringtine   "  44. 0 300.  2/ 11
atlUJlount H 52. 0 1422

Lester

I             ~~ apar I
M 76' 8 3m:  ~ mCreek H 91. 0 5657 6/ 58 Victor' 2 "  40.

lu~       ,         Wilson   "  ' u. u o~,.  ,/ H

Cree);     H 100. 0 23064.  6/ 58

iagc (;reek

I M 41.0 1718.  ' 6/ 54 I
Gardner pa~

kl
II 33. 0 _ I 1155.  6/ S7  .. WASHINGTON Prewiu t II 30. 0 I 28840.  1/ 4"

Lake Creek    "  38. 0 261.  6/ 57

I
Troll Creek I        "' 7 NEto

Black
42. 0 a058.  1/ 311 II 34. 0 1as Hollow H

Whiteley I    <?"  42.  < 1<,     ~~ ll I H     "'   1/2Nelson    "          47. 0 4000.
Grimes

I S152     .
capl.re H 40. 0 I 37700..  IIIBrooks M 30. 0 426.

i Horse Creel H 64. 0 I 2935~.  . 1/1

SANGUACllE Ivouga I  "  59. 0 I 92Q.  . 3/ 35 rmen I H 50. 0 I 6970.  1/2 I
I I        ~~

Lon

I 1/2Lake H 50. 0 6970

I  -   I Riverside I H 41. 0 65000.  1/ 1 '
SAN JUAN NONE

I I Windsor I H 0.0 17689.  1/3I

AN "," U. L

I I 66. 0 . t l003g.  4/ 60
W~~~ or ,    

I  , 1/ 3Gurley H H 1". 0 1464

i H 87. 0 I 6851.  4/~ 0
Carlin

I
II 20. 0 86. 111

irdonte I

Trout. Lake  \  H 0.0 3422. I 4/ 60 r Coal Ridce II 28. 0 653. 1/11

f I        "  
Sullivan II 10. 0 60. 1/ 1

SEDWICH Julesburg I II 65. 0 28178. 0 1/4.   - '"

I I
I~ oH_  I H 110~0 5/ 36                 ** UN_ DAM

SlH<IT 4320

r H 231. 0 252678.  5/ 36                  - 8

I I
asture   "  64. 0 912.  ~ H,r.
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Hi~ land , 
1

Ide &
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GO" fl~nOf

JEAIS A. DANIELSON
Stale EngIneer

OFFICE OF THE STATE ENGINEER

DIVISION OF WATER RESOURCES

1313 Sherman Slreel- Room 818

Denver. Colorado 80Z03

303) 866- 3581

December 9, 1981

UNSAFE DAMS

as of 12/ 1/81

ARMY'It NAME DIV. 6. DIST. COUNTY

130 Comanche' 1 - 3 Larimer

148 Spring Creek' 4 - 59 Gunnison

259 Waneka 1 - 6 Boulder

359 Eleven Mile' 1 - 23 Park

Canyon
384 North Sterling 1 - 64 Logan

Point of Rock)

408 S. Catamount 2 - 10 Teller .

410 Crystal Creek 2 - 10 EI Paso

445 Big Tooth 2 - 10 El Pa so

629 Carl Smith' 4 - 40 Delta

663 Goose Pasture' 5 - 36, Summit

681 Hughes' 5 - 3B Garfield

759 Two Buttes' 2 - 67 Baca

763 Beav-er Park. 3 - 20 Rio Grande

80S Rio Grande 3 - 20 Hinsdale

816 Terrace 3 - 21 Conejos

81B Mounta in Home 3 - 35 Costilla

854 Windsor Lake' 1 - 3 Weld

901 Lake Mora ine 2 - 10. El Paso

976 Elkhead. 6 - 44 Rio Blanco

1015 S herlff . 6 - 57 Routt

1066 Turner' 7 - 30 La Plata

1143 Clear Creek' 2 - 11 Clear Creek

1146 Cucharas i5' 2 - 16 Huerfano

1163 Douglas 1 - 3 Larimer

1200 Beaver Park 1 - 5 Boulder ..

1347 Ramah Det. 2 - 67 El Paso
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Stre.. and Location of

Di. charge H... ute.eot E!!! f!!!!

lARGEST KNOWN FLOODS AT VARIOUS COLORADO FRONT

Scudy by Wayne E. Graham, P. E.

extract)

RANGE LOCATIONS

SOUTH PLATTE lIVER
at Dco1fcr

Sep 10, 1933 Heavy rain

Sere.. and Location of

Discharge He4sure~ent Date

ct. Peak

Dhcharq.

JUD. H f 1965 Hen,. raiD.

C<*IIenta

CACHE LA POUORE RIVER

1;. bot-toa of canyon,

J-ps crealll f 1'0ClI

n.. Colli.ne

Jun 9, 1981 Uur. ot

cn" lIIbera

Uk. De.

Stead,. rain of

10DI duration
below elevation

7, 000 ft. RaiD

abave. this lC'fd

retarded runoff.

21, 000

UV1 raiaKay J. 1969

17, 1973

May 21, 1901 Not Known 12, 000

Hay 20, 1904 Heavy Raina

at cloudbun,t,
intenal ty

IlOre than

21, 000

Jun 15, 1923 MOuntai.n cloud-

bllrB tll , heaVy
rain

Cloudbursts
8, SOO

MONUMENT CREEk

at Colorado

Spring_

Kay 30, 1935

Hay 31, 1930 Heavy rain. 10, 200

3IG THOMPSON RIVER Ju.l 31, 1919 Cloudbunt 8, 000
et'ltei' n ~ ake Ir FOUN,TAIN CREEK Jun 4, 1921 Generd Stont.

Jottom of canyon at Pueb 10
Jul 31, 1976 Intense 139 31, 200 Death occurred Kay 30, 1935 loudbUrI t.

rainfdl throughout the

length of the Jun 11, 1965 TorreDtial .
Blq Thompson tremendoul
Canyon rainfall

Apr 30, 1980 lWavy rain.  6, 150

ARKANSAS RIVER. Kay 30, 1194 All- d. y 5
at Pueblo rain

IG THOHPSON RIVER Jul 15, 19S2 Failure of 3 Deatha oceurr. 9 Au. 5, 1902 Not Itaovn
uove Olymp~s Dam Lawn Lake l.n Rocky Mtn.

D..   National Park JUD 3, 1921 Cloudbuut.  1.

betweea

Canon CitT
Pueblo

IG THOMPSON RIVER Auq 3, 1951 Failure of . 22, 000
car Loveland dall on

Suck.horn

Creek    ~ SAS RIVER BASIN Jun 16- 19, Torrential 1.

1965   & treatcndou.

rainhll

VRAIN CREEK Aug 31, 1894 General 9, 800
t L.yon.    . ton

Jul 30, 1919 Seri.. of 9, 400
cloudbura t

Jun 22, 1941 Ext.r.... ly 10, 500
loca11z. d

cloudblJrat

c~. Pealt

Dilchnge

22, 000

a 40, 300

21, 000

17 , 600

4* 50, 000

34. 000

35, 000

47. 000

Not kDOIIn

30 I 000

103, 000

I,

De. th, are:

entire Soud
Pllne -Rivei
aasia

Death. in
ColondoS!'''1~

area -- n

death. occur,

otber partse:
state '

78 bodiu
recovered

ny were

down. tr.. 1lI t.

Dever recovc~

I

De..ths u"e:

the entire

Ark..a....

River Basin
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RECENT PRESIDENTIAL MAJOR DISASTER DECLARATIONS

NOTE: six disasters have received Presidential Declarations
in Colorado over the period 1965 - 1982. Most of these
disasters were caused by precipitation but two were caused

by dam failure. A summary of these presidentially declared
disasters is shown in the following table. On the next page
is a summary of the 15 state declared disasters that have
occured over the period 1979 - 1982. Again, precipitation
flooding and snowstorms) is a dominant cause.

YEAR LOCATION CAUSE

1965

1969

1970

1973

1976

1982

10a21

Front Range
33 counties Sustained Rainfall

Front Range
15 counties Sustained Rainfall

Southwest Sustained Rainfall

1) Kersey Dam Failure

2) Front Range
13 counties Sustained Rainfall

3) Southwest

13 counties Sustained Rainfall

Big Thompson
Front Range
2 counties

Flash Flooding,
Heavy Rainfall
over short duration

Lawn Lake
Front Range
1 county Dam Failure

ANNEX E
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Preface

Since 1890 there have been at least 130 known dam failures
in Colorado. Following the failure of Lawn Lake dam and

subsequent flooding through the town of Estes Park, Colorado on

July 15, 1982, considerable attention has been focused on

reducing damages from potential dam failure floods.

In January 1983, state agenices prepared a Flood Hazard

Mitigation Plan for Colorado which included recommendations to

improve state programs in dam safety, floodplain manageinentand
emergency preparedness. One of the ideas was a recommendation
that the Colorado Water Conservation Board ( CWCB) develop a

technique for mapping approximate dam failure floodplains below
all dams in Colorado. Because no state agency had a program to

map dam failure inundation zones, the idea was to develop a

manual which would outline a simple, cost effective procedure
which would allow dam owners and local officials to determine an

approximate inundation zone themselves.

On June 1, 1983, Governor Lamm signed House Bill 1416 which,
among other things, directed the Division of Water Resources
State Engineer) to prepare a report on approximately 238, dams in

the state formerly classified as " high hazard." The hazard
rating is determined by the potential for loss of human life or

property damage in the area downstream for a dam and does not
pertain to the safty of the structure. .

Each report included a map indicating the possible
extent of flooding in the event of failure to a point where such
floodwaters would no longer exceed the boundaries of the 100- year
floodplain. The dam failure floodplain for approximately 337
moderate hazard", 1, 680 " low hazard" dams, and thousands of

highway embankments and stock ponds which were not included in
H. B. 1416 remain to be mapped.

Knowing where

may help to reduce

rating of the dam.

emergency response
and save lives.

the water might go from a dam failure flood

development in areas which effect the hazard
It may also help local officials plan for

activities which could reduce flood damages
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