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Governor

January 14, 1983

Mr. Alton D. Cook

Regional Director, Region VIII
Federal Emergency Management Agency
Denver Federal Center, Building 710
Denver, Colorado 80225

Dear Mr. Cook:

It is my pleasure to transmit to you this Flood Hazard Mitigation Plan
prepared by the State of Colorado. On July 27, 1982, after the Lawn
Lake dam failure, a federal/state agreement was negotiated pursuant to
the President's Major Disaster Declaration Number FEMA-665-DR for
Larimer County dated July 22, 1982. A major responsibility accepted
by the state under Paragraph 7 of the agreement was the preparation
and submission of a hazard mitigation plan to the FEMA Regional
Director not later than 180 days following the President's declara-
tion.

Considering the cause and nature of the damage, the Department of
Natural Resources was identified as the appropriate state agency to
meet this obligation. Responsibility for setting up a task force to
prepare the report was assigned to the Water Conservation Board. This
is the division of state government which is most familiar with flood-
plain management concepts and which functions as the state coordinator
to the National Flood Insurance Program.

The report was written by a steering committee consisting of the State
Hazard Mitigation Coordinator from the Department of Natural Resources
and the State Coordinating Officer from the Division of Disaster Emer-
gency Services and their respective staffs. The steering committee
members prepared the body of the report and arrived at a series of
conclusions and recommendations that represent their best judgment of
the most attractive flood hazard mitigation measures.

The writers of the report were assisted by an interagency task force
organized by the State Hazard Mitigation Coordinator to assure suffi-
cient input from the several state and local government agencies which
initially appeared to have potential opportunities for flood hazard
mitigation.



Mr. Alton D, Cook
January 14, 1983
Page Two

The report will be a most useful tool in formulating Colorado's
budgetary and policy positions regarding flood hazard mitigation.
Within 90 days following your review and concurrence, we will hold the
first of a series of meetings to establish and carry out the imple-
mentation process. These periodic meetings will then form the basis
of a state management system for mitigation of flooding and other
major hazards that face Coloradans now and in the future.

Sincerely,

" 0 e

Richidrd D, Lamm
Govennor

Enclosure



Preface

About 90% of the most catastrophic disasters which occur
in the United States involve flooding. Colorado's experience
closely parallels this national statistic. Admittedly incomplete
records reveal that since the turn of the century several hundred
Coloradans have been killed by floods, and property valued in
excess of $1.6 billion has been destroyed or damaged.

Flood prone areas have been identified in every county in
the State. More than 5% of the population and tens of thousands
of residential, commercial and industrial structures valued in
excess of $6 billion are in these areas. Several counties per
year will experience flooding because of acts of nature or fail-
ure of man-made structures. Since 1965 eight flood events have
been sufficiently catastrophic in scale to result in Presidential
major disaster declarations. The Lawn Lake Dam failure flood is
the second man-caused event to result in a Presidential decla-
ration during the same period.

Clearly the threat of flood-related disasters Jjustifies
major preparedness, response and recovery planning efforts on the
part of the State and local jurisdictions. Public safety respon-
gsibilities demand this. However, the most cost-effective
approach to emergency management is mitigation--in this case
efforts to reduce the occurrence of floods or the exposure of
people and property should they occur. To that end this Flood
Hazard Mitigation Plan for Colorado has been prepared.

The Plan identifies opportunities and plans of action which
can lead to avoidance of flood disaster costs. A management
system to ensure continued high visibility of these proposals is
included. Cooperative effort by the executive and legislative
branches of the State government, 1local Jjurisdictions, and
Federal agencies will be required to guide the development of
this public policy initiative and to provide the resources to
implement it. The payoff in terms of increased security for
Coloradans and lowered economic costs of flood disasters will be
high.

. rne
Statd C dinating Officer, Lawn Lake Disaster
and Director, Division of Disaster Emergency Services




Acknowledgements

The following individuals, representing state agencies and local
governments, participated on the task force that helped prepare this
report. Congidering the time constraints, task force wembers were
especially <cooperative, offering many helpful suggestions and
critically reviewing the draft report.

Town of Estes Park

Bob KisStner ....cecseeees
Richard Widmer ....

Disaster Recovery Manager
Director of Public Works

a0 4 a9 &

Larimer County

Rex BUYNS .ecvasss
Bill Gordon

«+ss.+. Planning Department
Emergency Management

State of Colorado

of Water Resources
of Water Rescources
Geological Survey

Division
Division
Colorado

Hal Simpson
——-Alan Pearson
William P. Rogers .

T e 5y e 0080 s

L I R B B A

LI R I

Rick Storm
Pete Barrows

> 8 e 008

Jerry Whittacher .

Dave Shelton
William P.
Brian Hyde

Stanton

"o b 2w b

s 4 0w 0w

LI

LI I I B

a8 r e e

John P, BYYrN€..csveseeses
Jack Truby * 8 4§ 4 B & % 8 0 8 0

.Len Boulas

Richard L. Downey

Dwight Bower

« s * e e

pDivision
Division
Division
pDivision
Colorado
Colorado
Division
Division
Division
Colorado

of Parks & Outdoor Recreation
of Wildliife :

of Wildlife

of Mined Land Reclamation
Water Conservation Board

Water Conservation Board

of Disaster Emergency Services
of Disaster Emergency Services
of Disaster Emergency Services
State Patrol

Department of Highways

Len Stein ecoeveeescsranes
Albert Chotvacs
Lee Thielan
StU ASAY ceeerecscascscass
Ross Fraser
Dave Winfrey

Department of Highways
Department of Highways
Department of Health

Water Quality Control Division
Division of Local Government
Department of Institutions

L3R B B L I I

LI S BN BRI RS B 2N B A J

[ BN E A A A

® & e 0 s 0 B s a0

ii



The following individuals of the federal government provided
general information useful in the preparation of this plan:

Robert Ives, Jr. ........ Federal Emergency Management Agency

Bill Callahan ........... Federal Emerdgency Management Agency

Jerry Olson ......«¢..... Federal Emergency Management BAgency

Virginia Motoyama ....... Federal Emergency Management BAgency

Wayne Graham ......«s.¢.. U.S. Bureau of Reclamation

Bob Jarrett ,....cccec00.. U.8. Geological Survey

Larry Tunnel ............ National Oceanic and Atmospheric
Administration

Thigs is the first time a flood hazard mitigation plan has
been prepared for Colorado. For this reason, it was necessary to
review and include a considerable amount of background material
at a high level of detail. It is hoped that this foundation will
form the basis of mutual understanding among concerned state
agencies,

Floods will continue to happen in Colorado. Following the
next major flood declared a disaster by the President, it can be
expected that the federal government will appropriately require
that this plan be revised as a condition of receiving federal
assistance, The preparation or revision of any plan involving
many state agencies with diverse objectives will require close
coordination. The imagination and exchange of ideas among task
force members works best in an atmosphere of creativity. It is
hoped that in screening the ideas and editing contributions to
this plan, I have not made too many omissions.

Floodplain management in C(olorado has made tremendous
progress in the last decade. But we are now at a turning point.
Recent changes in federal policy have made it c¢lear that finan-
cial assistance for disaster recovery will diminish and state
governments will be required to bear a much larger share of the
burden for such efforts. At the same time, many states, includ-
ing Colorado, are experiencing a severe budget crisis. The suc-
cess and future of flood hazard mitigation will depend on how
well policy and budget decision-makers preceive that implemen-
tation of the recommendations in this plan will actually reduce

(ibdan +2 56’" T

William P. Stanton, P.
State Hazard Mitigation Coordlnator
and Task Force Chairman
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Executive Summary

On July 15, 1982, the dam for a privately owned reservoir
known as Lawn Lake located in Rocky Mountain National Park failed
and released approximately 800 acre-feet of water down Roaring
River, Fall River, and the Big Thompson River. Flood waters rip-
ped through the WNational Park, Larimer County, and the Town of
Estes Park at depths of 10 to 12 feet which were 2.5 times the
estimated depth of a 500-vyear flood. - Lake Estes, located on the
Big Thompson River just below the town, rvose 2.0 feet and pre-—
vented any further damages to canyon residents.

Three persons were killed and one is still missing. Damages
initially estimated at 521 million, were revised to about $31
million. This event is the fifth most severe flood in Colorado
recorded history. On July 22, 1982, the President issued a Major
Disaster Declaration for Larimer County.

In the past 20 years, there have been a total of eight pres-
idential major disaster declarations due to flooding in
Colorade. 'The Lawn Lake incident is only the second time a flood
due to dam failure in Colorado has been declared a major disaster
by the President. In 1973, the Lower Latham Reservoir dam in
Weld County failed and caused major flood damages in the Town of
Kersey.

There are 120 federal and 2,129 non-federal dams, or a total
of 2,249 high, moderate, and low hazard dams in the State of
Colorado. Since 1890, there have been at least 130 known dam
failures in Colorado. The recent Lawn Lake flood was not the
first time a dam failure flood had impacted the Estes Park area.
On May 25, 1951, Lilly Lake Dam on Fish Creek, a tributary of
Lake Estes, failed and caused considerable damage.

Between 20 and 30 major floods occur somewhere in Coloradc
every year. The largest number of people killed in a single
flood event is 139 1lives lost during the Big Thompson Canyon
flood of July 31, 1976. At least 314 people have been killed
from floods since Colorado became a state, The most damaging
flood occured in June 1965 when almost $500 million in property
was lost in the Denver metropolitan area. Cumulative flood
losses since statehood are estimated to be over $1.6 billion
dollars at present value,

Floodprone areas have been identified in 212 cities and
towns and in all 63 Colorado counties. Approximately 150,000
people, or about 5 percent of the state's permanent population,
are now believed to be living in the floodplain. The total value
of property exposed to flood hazard is estimated to be over &
billion dollars. Only about 9 percent of all structures in the
floodplain are insured and the amount of coverage is estimated to
be only about 7 percent of the value of the exposed property. As
the population of the state grows, so grows the potential for
higher flood damages.

ix



Numerous state agencies have already developed programs
under various authorities that take flood hazard mitigation into
consideration. The Division of Water Resources is the principal
agency responsible for managing the state's Dam Safety Program.
The Colorado Water Conservation Board is responsible for flood-
plain management at the state level. The Division of Disaster
Emergency Services is responsible for coordinating emergency pre-
paredness activities among agencies at all levels of government.
The integration of dam safety, floodplain management, and
emergency preparedness is important to establishing an effective
flood hazard mitigation plan among state and local government
agencies. The resolution of critical issues in each of these
three aspects will greatly enhance existing mitigation efforts.

The issues relating to dam safety identified and discussed
in this plan include the problems of aging dams and their reha-
bilitation; the classification of dams into high, moderate, and
low hazard ratings; the limited state resources to inspect dams
on a timely basis; the hydrologic criteria used to design dam
spillways; unsafe dams; and the need for improved dam safety
legislation.

Critical issues relative to floodplain management include
the need to identify the dam failure inundation zone, the
effectiveness of the National Flood Insurance Program in
Colorado, the demise in the State's floodplain mapping program,
the lack of a. state program to acquire floodplain lands and the
failure of some Colorado’ communities to satisfactorily enforce
floodplain regulations.

In the area of emergency preparedness, critical issues
relate to the low public awareness of the general population to
flood hazards; the importance of community planning to warn and
evacuate people who reside in a a potential inundation zone; the
need for new or improved flood warning activity; and the need to
better coordinate mitigation activities of various federal,
state, local, and private agencies. '

A total of 29 recommendationsg are set forth in the plan to
address the three aspects of dam safety, floodplain management,
and emergency preparedness. Each recommendation includes a brief
statement of the problem, a dgeneral statement of the solution,
ideas for short and long term initiatives, the lead agency and
cooperating agencies if appropriate, and an estimated cost to
implement the idea.

The following state agencies have been identified as lead
agencies to carry out the indicated number of recommendations:
State Engineer (5), Colorado Water Conservation Board (8),
Colorado Geological Survey (1), Divsion of Parks and Outdoor
Recreation with the Division of Wildlife (5), Division of
Disaster Emergency Services (8), Department of Highways (1}, and
the Department of Institutions (1).



Implementation of the recommendations will not be easy
considering limited state and federal financial resources at this
time, Even with obvious long term cost effectiveness, many of
the ideas recommended to reduce flood damages will still require
initial funding. Recommendations that agencies modify existing
programs or improve coordination stand the best chance of being
implemented first. Funds to implement the more costly items
should be sought from the Legislature or the Federal government,
Follow-up activities are being planned to allow state agencies to
investigate the feasibility of implementing the recommendations
and to report on their progress.

xi



"+ « . During the night I heard
what sounded like a freight train
and just thought a stomm was
whipping upanﬂ fell back to
sleep. . . "

". . . I awoke and heard a roar.
At the time I assumed it was just
wind; however, I thought it
stramge that the tent was not
fluttering. . ."

Park visitors fram
Wooster, Chio canped
at Lawn Lake

1.0 INTRODUCTION

1.1 Purposes

The

purposes of this Flood Hazard Mitigation Plan

briefly listed below:

To document the flood and recovery process result-
ing from the Lawn Lake dam failure.

To identify general flood hazards in Colorado.

To identify state and local agencies that are or
have the potential to become active in flood hazard
mitigation,.

To document existing state programs that relate to
flood hazard mitigation.

To identify and discuss critical issues which if
resolved would enhance mitigation efforts.

To identify opportunities for governmental actions
to avoid flood damage from future dam failures.

To guide the State of Colorado and its local
jurisdictions in taking action as may be reason-
ably expected which will reduce flood damages.,

are



1.2 Scope

The scope of the report is not necessarily limited to the
short reach of river between Lawn Lake and Lake Estes but must
include all streams in Colorado where there is the potential for
such a disaster.

The focus will be on flood caused by dam failure, but floods
caused by other more "natural" factors are a significant hazard
and must also be addressed. Both short term and long term oppor-
tunities for flood hazard mitigation will be considered.

Furthermore, ideas for mitigation measures that go beyond
existing federal, state or local funding framework will be
encouraged and evaluated.

The plan does not attempt to consider mitigation opportu-
nities for some of Colorado's other natural hazards such as
drought, winter storms, avalanches, tornadoes, earthquakes,
grasshoppers, and wild fires. Such plans, if necessary, could be
developed in the future to supplement this Flood Hazard
Mitigation Plan. Future floods in Colorado are inevitable, and
this plan should be reviewed and updated as necessary following
each major disaster.

The Mitigation Plan is not a manual on what State agencies
are to do when the next flood or dam break occurs. Such response
procedures are covered in the "Colorado Natural Disaster
Emergency Operations Plan" prepared and updated by the Division
of Disaster Emergency Services (Reference 12).

1.3 Authority

This Flood Hazard Mitigation Plan was prepared by the State
of Colorado under authority of paragraph 7 of a Federal/State
Agreement negotiated between the State of Colorado and the
Federal Emergency Management Agency. That agreement was 51gned
by Governor Lamm on July 27, 1982, follow1ng President Reagan's
declaration of Larimer County as a major disaster area on July
22, 1982 (FEMA-665-DR-CO). Portions of the agreement are includ-
ed in the Appendix.

The requirement for state governments to prepare a Hazard
M1t1gat10n Plan following a Presidential Disaster Declaration is
stated in Section 406 of Public Law 93-288, as amended. Details
of this law are explained in the Federal Regulations, Title 44
CFR, Part 205, Subpart M-Hazard Mitigation and were published in
the Federal Reqlster on Thursday, November 8, 1979.



1.4. Definitions

The following definitions are offered as a guide toward
better understanding the similarities and subtle differences be-
tween the major concepts discussed in this plan, all developed to
reduce flood damages.

Hazard Mitigation - A plan "to alleviate by softening and
making less severe the effects of a major disaster or emergency
and of future disasters in the affected areas, including reduc-
tion or avoidance" (Reference 4). "Hazard mitigation can reduce
the severity of the effects of flood emergency on people and
property by reducing the cause or occurrence of the hazard;
reducing exposure to the hazard; or reducing the effects through
preparedness, response and recovery measures. Hazard mitigation
is a management strategy in which current actions and expendi-
tures to reduce the occurrence or severity of potential flood
disasters are balanced with potential losses from future floods"
{Reference 1).

Floodplain Management - A comprehensive approach "to reduce
the damaging effects of floods, preserve and enhance natural
values and provide for optimal use of land and water resources
within the floodplain. 1Its goal is to strike a balance between
the values obtainable from the use of floodplains and the poten-
tial losses to individuals and society arising from such use"
(Reference 11}.

Dam Safety -~ A program to inventory, classify and inspect
dams to identify hazardous conditions and insure proper mainten-
ance through corrective orders for the purpose of protecting
human life and property. A dam (including the waters impounded
by such dam) constitutes a threat to human life or property if it
might be endangered by overtopping, seepage, settlement, erosion,
sediment, cracking, earth movement, earthquakes, failure of bulk-
heads, flashboards, gates on conduits, or other conditions
(Reference 13).

Emergency Preparedness -~ A process to "reduce vulnerability
of people and communities of this state to damage, injury, and
loss of life and property resulting from natural or man made
catastrophes" (Reference 12).



Figure 1.1, Floodplain Management Strategies



1.5 Conceptual Emphasis

While similarities exist between the concepts of hazard
mitigation and floodplain management, strong differences also
exist among many of the stratesgies available to carry out these
concepts., Some of these strategies utilized by various levels of
government and their inherent structural and non-structural
differentiation are apparent in figure 1.1, Warnings and land
use applicaton, such as flooplain regulations and acquisition of
open space, are particularly effective mitigation activities
especially when compared to oft:her available strategies, such as
relief and insurance. Effective land use, for example, can
provide very high net benefits and can significantly lower future
catastrophic loss potentials in a given community, as depicted in
the trends graph, figure 1.2. Note that other adjustments except
warnings generally cost more and vyield the possibility for
repeated catastrophic loss.

Although land use decisions are often controversial, when
they are carefully planned and implemented, enormous savings in
life and property can be generated over a relatively few years.
In Colorado, flood warning systems and effective land use
decisions are controlled mainly by action at the 1local level.
Therefore, this plan emphasizes mitigation activities that will
essentially support local efforts.
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Figure 1.2. Tremds and Limits of Adjustments to Floods

Pran: "Assessment of Research on Natural Hazards,"
Gilbert F. white and J. Eugene Haas



Me o o (I) awoke at 5:50 a.m.
and began to hear what sounded
like thunder. Then came
crashing noises and we all
l.ooked out and saw a 25-30 foot
wall of water scything through
the trees. . . ."

Park Visitor fram
Chicago, Illinois
camped at Ypsilon
Creek campsite

2,0 BACKGROUND

2.1 Lawn Lake Dam Failure

Perhaps one of the few positive aspects of the Lawn Lake dam
failure is that it occurred in broad daylight., The location and
timing of the event have provided a unigque opportunity to observe
and record flood phenomena and recovery efforts to a degree not
normally available during a flood disaster.

2.1.1 Setting

Lawn Lake is a relatively small reservoir situated high
(elevation 10,987 feet above mean sea level) in Rocky Mountain
National Park, about 10 miles northwest of the Town of Estes Park
in Larimer County, Colorado. The lake was formed in a natural
depression along the course of the Roaring River carved out by
glacial action. Roaring River is a steep mountain tributary of
Fall River, which in turn flows into the Big Thompson River
within the central business district of the Town of Estes Park.
This town is one of Colorado's important tourist attractions,
located near the upper entrance to the Big Thompson River
Canyon. 1In 1976, concentrated rainfall in the upper canyon area
resulted in a catastrophic flash flood and a disaster to canyon
residents living downstream of Estes Park, The setting for the
flood is shown in figure 2.1,

In 1902, the natural volume of the Lawn Lake was surveyed
and a pipe and control valve were installed through the natural
moraine across the outlet. 'The capacity of the lake was surveyed
to be 611.98 acre-feet at that time. Between 1908 and 1910, the
capacity of the lake was increased by construction of an earthen
dam.
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The original water right was for storage of 759.6 acre-feet
and was decreed on March 18, 1912 to the Farmer’'s Irrigation
Ditch and Reservoir Company of Loveland, Colorado. The water was
used for irrigation purposes on the rapidly developing agricul-
tural areas of Larimer County in the South Platte River basin
approximately 50 miles downstream.

When Rocky Mountain ©National Park was established by
Congress on January 26, 191%, Lawn Lake, along with several other
privately owned dams, was included within its boundaries. In
1946, a new survey showed the capacity of the reservoir to be
817.18 acre~feet,

Approximately eighty years after its construction, at about
5:30 a.m. and only a few minutes before sunrise on the calm and
cloudless morning of Thursday, July 15, 1982, the embankment of
Lawn Lake was breached. Some people camped near Lawn Lake
reported hearing a roar between 2 and 4 a.m. indicating partial
failure may have started at that time,

2.1.2 The Flood

It is estimated that the maximum rate of release from the
reservolir (peak discharge) was approximately 21,200 cubic feet
per second (cfs}). Al)l discharges are preliminary estimates by
the U.S. Geological Survey based on slope-area measurements, The
flood front tumbled down Roaring River (average slope = 0.1029)
at about 5.0 miles per hour reaching its confluence with Fall
River at Horseshoe Park at about '6:15 a.m. A profile of the
flood is shown in figure 2.2. Preliminary flood travel times, a
discharge profile, a summary of discharges, discharge frequency
curves, and a flood profile are included in the Appendix.

The slope of Fall River through Horseshoe Park is relatively
flat (S=0.0047) and the force of the flood was significantly
dampened. It is estimated that the flood water reached Highway
34 in Horseshoe Park just after 6:30 a.m. The flood velocity
through Horseshoe Park, which was created by a terminal moraine
during the glacial period, was reduced to less than 3.0 miles per
hour.

At about 7:15 a.m., the front of the flood arrived at
Cascade Lake, located at the outlet of Horseshoe Park. The peak
rate of flow into Cascade Lake is estimated to have been about
7,210 cfs,

Cascade Lake was formed by a 24-foot concrete gravity dam
and contained approximately 5 acre-feet of live storage. It was
built in 1908 and the Town of Estes Park used it to control the
intake to the town's hydroelectric plant.

Since Cascade Lake was nearly full, flood waters began to
trickle over the top of the dam at about 7:25 a.m. Then, at 7:42
a.m., this dam suddenly failed, releasing water at a peak rate of
flow of 13,100 cfs down Fall Fiver,



ELEVATION IN FEET ABOVE MEAN SEA LEVEL

7000
4

HORSESHOE PARK

/ .
/CASCADB LAKE
/ / FISH BATCHERY

FIGURE 2.2
GROUND PROFILE

LAKE ESTES
/

BIG THOMPSON

—h. RSO 0 S U e I B
ROARING RIVER >},< ' - FALL RIVER .

]

'1 P ) 1

| | : RIVER
i .

10,000

20,000 30,000

STREAM DISTANCE IN

460,006 Sp,000

FEET BELOW LAWN LAKE DAM

.
60,000 70,000



The average channel slope below Cascade Lake through Aspen-
glen Campground was again steep (5=0.0880), and this second surge
traveled at about 8.0 miles per hour.

Below the National Park Boundary, the slope of Fall River
gradually begins to flatten (S5=0,.0200), and the flood velocity
reduced to about 4.0 miles per hour.

At Estes Park, the estimated rate of flow was 5,500 cfs,.
Maximum channel flood depths in Fall River were typically 10 to
12 feet or about 2.5 times the average 500-year flood depth esti-
mated in the Flood Insurance Study. 1In comparison, the 100-year
flood discharge for Fall Riverr at Estes Park was computed to be
only 680 cfs and the 500-year Jdischarge was only 830 cfs.

After passing through the business district of the town of
Estes Park, the flood reached the confluence with the Big
Thompson River shortly after 8:30 a.m. The Big Thompson River at
this point serves a larger drainage basin, and the channel was
slightly better able to convey the flood. The boundaries of the
flood are shown in figure 2.3.

The 100~ and 500-~year discharges for the Big Thompson river
at Estes Park were previously calculated to be 1,460 and 1,760
cfs, respectively.

At about 8:47 a.m the flood entered Lake Estes which rose
approximately 2.0 feet by 11:00 a.m., but contained the flood. It
has been estimated the flood deposited approximately 51,000 tons
of debris in the town of Estes Park. Figure 2.4 is an aerial
photograph showing the lower rzaches of the floodplain.

2.1.3 People at Risk

The number of people at risk in the upper reaches of the
Lawn Lake drainage was limited to about 25 to 30 people camped
either at Lawn Lake or at other National Park campsites located
along the banks of Roaring River.

In Horseshoe Park above Cascade Lake there were probably
fewer than 20 people at risk.

Approximately 275 people were reported camped in Aspenglen
Campground in the early morning hours of July 15.

Downstream from the National Park boundary, however, a few

thousand people were at risk as a result of the failure of the
Lawn Lake dam and Cascade Lake dam.
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2.1,4 The Warning

The first person to give warning was 26 year old Stephen
Gillette, an employee for A-1 Trash, which was under contract to
the National Park Service. He first sighted the flooding while
making a pick up at the Lawn Lake Trailhead in Horseshoe Park,
about four and one-half stream miles downstream from Lawn Lake.
His prompt reaction was an essential 1link to the warning
process, The A-1 trash collector was familar with the area and
knew where to go to call for help.

A knowledgeable observer and an -emergency telephone system
combined to provide a report of flooding as early as could be
conceived with the existing conditions. Had only tourists been
in the area, or had the emergency phone not existed, the initial
notification to the Park Service Dispatch Center would have been
delayed.

Gillette's call to the Park headquarters was received at
6:23 a.m., and in the next 15 minutes at least six rangers or
other Park Service officials were contacted. In the same period,
the Estes Park Police Department was notified, which in turn
alerted the Larimer County Sheriff's Department and the Colorado
State Patrol to the emergency.

The police department was called again at 6:43 a.m. to be
told, "It's going to go over he (Cascade Lake) dam when it hits
down here." A park ranger began notifying campers in the walk-in
sites at Aspenglen Campground of the danger at 6:50 a.m. By 7:12
a.m. the walk-in sites had been notified, but when one foot of
water was observed flowing over the top of Cascade Lake dam a
decision was made to evacuate the Aspenglen campground. However,
a flooded access road prevented rangers from reaching the camp-
ground.

Larimer County law enforcement officals began their alerts
between the Park and the city limits at 7 o'clock, and by 7:22,
almost everyone between the Park and the city limits had been
contacted.

Estes Park police began their warnings at 7:27 a.m., convey-
ing the emergency message o people within 25 to 30 feet
(horizontally) of Fall River. After Cascade Lake dam failed,
however, the evacuation area was extended to within a 50 foot
radius of the river. At that same time, evacuation of downtown
Estes Park was ordered.

] 3



2.4, RAerial Photograph looking East towards Estes Park
during Flood of July 15, 1982




Evacuation and warning procedures along Fall River in the
minutes preceding the arrival of flood water from the Lawn Lake
dam break are believed to have been highly effective in reducing
the number of fatalities., socal law enforcement officals and
radio station KSIR have been credited with saving "possibly hun-
dreds of lives." In general, warning and evacuation messages were
widely and adequately disseminated using a multitude of methods.

The success of the warning process following the Lawn Lake
and Cascade Lake dam failures can be measured by comparing the
ratio of property damage to lives lost with similar events. 1In
general, the higher the ratic the more effective the warning
process is believed to have been. 1In the Big Thompson flood of
1976, 60 percent of the survivors are estimated to have had no
warning at all., 1In that flood, 139 lives were lost, which trans-
lates to one life lost per $365,000 in property damage (1981
dollars). The same ratio for the Lawn Lake and Cascade Lake d&am
failures is $10,200,000 in property damage for each life lost.

Part of the success of the warning process may have been due
to the lessons learned by many people in the 1976 Big Thompson
disaster. But whatever the measure of success of the warning
process for the Lawn Lake dam failure, residents in the path of
the flood can be thankful for the following chain of lucky
events:

® The dam did not breach 2-3 hours earlier during total
darkness

® A person knowledgeable of the area was able to detect the
problem and take effective action

® A communication system was available in the National Park
@ The local radio station was monitoring the National Park
Service radio and took the initiative in spite of

the Jdifficulties in coordinating with local law
enforcement officials

-1 5



2.1.5 Loss of Life and Flood Damages

Due to the unique nature of this event, flooding was brief,
lasting only a few hours, but it was of unprecedented severity.

Surprisingly few fatalites occurred as a result of the
flood., Steven See had little chance to survive the flood because
his campsite was located too close to Roaring River. Two other
victims~-Terry Coates and Briget Dorris--died from flooding in
Aspenglen Campground, but both campers had been informed of the
flood by other campers, One other person, an unidentified man,
is still missing.

The flooding washed away 18 highway bridges, destroyed road
systems, inundated 177 businesses (75% of all the town's commer-
cial activity) and 108 private residences. It also destroyed a
hydroelectric plant and a fish hatchery. The following table
lists facilities and structures damaged by the flood by stream
reach and political jurisdiction. An asterisk indicates "criti-
cal facilities.”

List of Facilities and Structures Damaged in the Flood

Political
Drainage Basin Jurisdiction Facility or Structure
Roaring River National Park Lawn Lake Dam*
Lawn Lake Trail
Campsites (4)
Fall River Road
Fall River National Park State Highway Bridge
Cascade Lake Dam*
Estes Park Penstock¥*
Aspenglen Campground
Larimer County Estes Park Power Plant*

State Fish Hatchery
3 County Bridges

1 Sewer Line
Private Wells

Town of Estes Park 14 Private Bridges
Private Wells
108 Residences & Motels
177 Businesses
Sewer Lines
Water Lines

Big Thompson River Town of Estes Park USBR Stream Gage

Larimer County Golf Course
Lake Estes*
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Most businesses in the dcwntown area reported 3 to 4 feet of
water in their establishments, The flood occurred during the
time of the year that most of the affected businesses depend upon
tourism to generate a majorr portion of their gross yearly
income, The Forward Estes Park Foundation, a consortium of local
businessmen, estimates that the town receives 47 percent of its
annual income between July 15 and September 1.

Fifteen days after the declaration, total dollar losses were
estimated by Federal and State recovery officials to be approxi-

mately $30.7 million. A breakdown of these dJdamage estimates
follows:

Homes and Businesses $19,000,000

(including economic losses)

Agricultural 2,550,000

Public (Federal, State and local) 4,130,000

Rocky Mountain National Park 5,000,000
$30,680,000

This estimate was almost: $10 million higher than the $21
million estimate of three weeks earlier which was the basis for
President Reagan to declare the area eligible for Federal dis-
aster relief, Subsequently, the damage estimates have escalated
to $4.6 million for the Town of Estes Park alone.
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2.1.6 Local and State Agency Response

2.1.6.1 Town of Estes Park

The role of the Town of Estes Park during the recovery from
the July 15, 1982 disaster was a working role. Major Harry B.
Tregent, Town Manager Dale Hill, and Public Works Director
Richard Widmer were key figures in spearheading recovery
efforts to assess damages, request assistance, coordinate with
state and federal agencies, and expedite a return to normalcy.

2.1.6.2 Larimer County

Roles of the Larimer County agencies in the Estes Park dis-
aster were:

a. The Office of Emergency Management was responsible to
the Board of County Commissioners for preparedness,
planning, notification, establishment of an emergency
management center, and coordination of emergency
resource assistance, recovery and rehabilitation
measures. :

b. The Larimer County Sheriff's department provided for
emergency warning, evacuation, search and rescue, law
enforcement and command post operations. Health, mental
health, and sanitation efforts were conducted by the
county Health and Mental Health Departments. Cleanup,
landfill, rebuilding and mitigation measures were organ-
ized by the Public Works Department, Food, shelter,
resettlement, coordination of relief agencies, and indi-
vidual and family grant programs were administered by
the Social BServices Department. The County Finance
Department also assisted in the recovery effort.

2.1.6.3 Governor's Office

The Governor's Office made the request to the President
for a major disaster declaration and managed the state public
information program in the Disaster Field Office.

2.1.6.4 Department of Military Affairs

The Department administered the Letter of Credit from the
federal government to support financial activities of the State
in implementing the Disaster Public Assistance and Individual
and Family Grant Programs.
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2.1.6.4.1 Colorado Division of Disaster Emergency Services

The recovery activities of the Division of Disaster
Emergency Services (DODES) in the Lawn Lake Disaster consisted
of :

o Alerting state and federal agencies, as well as key pri-
vate relief agencies, of the ongoing situation as it
developed.

® Developing the situational status and making continual
updates and recommendations for state response action to
support impacted localities.

° Providing an on site liason representative to coordinate
requests for state life saving initial relief resources.

® Coordinating state resources provided for lifesaving and
initial relief.

® Coordinating state agency participation in joint federal
state local damage assessment effort to determine scope
and magnitude of the event.

° Developing the Governor's Request for a Presidential
Major Disaster Declaration.

’ Organizing, coordinating and managing State Recovery
Team activities to insure integration of effort with
Federal and Local Gcvernment activities and programs.

° Providing personnel to £ill three critical leadership
management positions in the recovery effort. These are:

1. State Coordinating Officer
2. Governor's Authcrized Representative
(Public Assistarce Program Officer)
3. 1Individual Assistance Program Officer
o Assisting the Water Conservation Board in the develop-
ment of the Hazard Mitigation Report and the State
Hazard Mitigation Plan.

2.1.6.4.2 Colorado National Guard

The Guard was called in to assist with traffic control,
security, and aircraft for aerial reconnaissance of damages,

2.1.6.4.3 Radio Amateur Communication Emergency Services (RACES)

This group provided radic communication links in support of
state and local government.
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2.1.6.5 Department of Highways

2.1.6.5.1 Division of Highways

Through the Division of Disaster Emergency Services, the
Department of Highways participated in the flood relief effort
following the Lawn Lake Dam failure and Estes Park disaster of
July 15, 1982, The Department's involvement included: traffic
control, roadway repairs, debris removal, damage estimates,
inspections, and restoration of U.S. Highway 34.

Traffic~control efforts consisted of helping to secure the
Estes Park area immediately following the flood. Signs and
barricades were established on U.S. 34 and U.S. 36 to keep people
out of the damaged portion of town. However, since the disaster
occurred at a time of heavy tourist traffic, a route to Rocky
Mountain National Park was kept open.

Road repair efforts were begun as soon as heavy equipment
could be moved into the area. The first priority was to re-open
the major roadways and remove debris which was endangering roads
and bridges. Private contractors were brought in to help with
this work, and the Department set up a bookkeeping system for all
contractors., Some road repair work was performed within Rocky
Mountain National Park, and a low-water crossing was provided for
a group of 70 people who had been isolated by the £flood.

An important administrative task involved the preparation of
damage estimates to determine the scope of the disaster in
anticipation of a Presidential Major Disaster Declaration. The
Department assisted the Federal Highway Administration in esti-
mates for the Federal-Aid Highway System. The same type of
assistance was provided through the Federal Emergency Management
Agency to the City of Estes Park, Larimer County, and the U.S.
Corps of Engineers.

Debris removal throughout the affected area became a major
part of the Department's contribution to the recovery effort. 1In
addition to coordination of the the actual clean-~-up work, the
Department administered the contracts with private contractors
for debris removal. This was done at the request of Estes Park,
Larimer County, and the State Division of Game and Fish,
Administration of these contracts included obtaining rights of
entry, the writing of specifications, description of the work
areas, inspection of work performed, and documentation of

payment.

At the time of this report, the Department is administering
a $106,579.25 Title 23, Emergency Relief Project for the
restoration of U.S. Highway 34 in, and immediately west of, Estes
Park. The object of this project is to restore the highway to
pre-flood conditions. This work consists of fence removal and
replacement, debris removal, slope stabilization, bridge rail
repair, and selected highway overlays. If weather conditions are
favorable, this work should be completed by early January 1983.
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2.1.6.5.2 Colorado State Patrol

The role of the Colorado 3tate Patrol in the Lawn Lake Flood
was to provide personnel at the command post to assist in plan-
ning and implementing emergency action, assistance with traffic
control points, and mobile and portable radio equipment and
personnel, Information received though this equipment was dis-
seminated to all governmental agencies and the news media.

2.1.6.6 Department of Natural Resources

2.1.6.6.1 Division of Water Resources (State Engineer)

The State Engineer's Office is responsible for Colorado's
Dam Safety Program and as a result of this responsibility was
deeply involved in responding to questions from the Governor,
legislators, and the media on the Lawn Lake dam failure.

Their office also was responsible for preparing the report
on the Lawn Lake dam failure which identified the most probable
cause of failure. Their report has required extensive field
investigations, technical analyses, and other research to deter-
mine the cause of failure.

Their staff also participated in flood dJdamage surveys on
Cascade Dam and the town's hydroelectric facility.

Members of the staff have attended several interagency
meetings on Lawn Lake dam to coordinate various government acti-
vities in response to the failure and resultant flood.

2.1.6.6,2 Colorado Water Conssrvation Board

The Colorado Water Conservation Board (CWCRB) staff provided
technical services towards f.locod documentation and the hazard
mitigation effort on both the federal 15-day and state 180-day
reports.

a. Documentation

Staff of the Water (onservation Board conducted field
reconnaissance of flood high water marks and flood
boundaries on July 15 and 16, 1982 for Fall River and
Big Thompson River. A water surface profile and flood
boundary map has beern prepared and compared to the 10-,
50-, 100-, and 500-year flood profiles and £flood
boundaries in the fl.ood insurance study published by
FEMA for the Town of Estes Park. Other documentary
efforts include assistance in obtaining aerial photo-
graphy through the Omaha District of the Army Corps of
Engineers, comparison of flood hydrology, estimation of
flood volume, and calculation of flood travel times. .
photo scrapbook has been compiled, and a slide presenta-
tion is being prepared.
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b., Hazard Mitigation - 15-Day Report

A member of the staff was designated as the State Hazard
Mitigation Coordinator and acted as the State's repre-
sentative on the federal Interagency/Intergovernmental
Hazard Mitigation Team. This team was responsible for
preparing the report identifying mitigation opportuni-
ties primarily aimed at federal agencies within 15-days
following the presidential declaration.

c. Hazard Mitigation - 180-Day Report

The CWCB was identified as the state agency responsible
for preparing the state hazard mitigation (406) plan
within 180 days following the presidential declaration
pursuant to the Federal/State Agreement signed on July
22, 1982, In cooperation with DODES, a task force was
set up to provide input for the report. The 180-day
report was prepared under the direction of the task
force chairman who is a member of the CWCB staff.

2.1.6.6.3 Division of Parks and Outdoor Recreation

The Colorado Division of Parks and Outdoor Recreation
received notification of the Lawn Lake Disaster from the Colorado
Department of Military Affairs, Division of Disaster Emergency
Services. Assistance in inventorying and assessing the property
damage incurred by the community within the impact area of the
disaster was requested.

Utilizing the Division of Parks and Outdoor Recreation's
Disaster Emergency Response operational procedure, the appropri-
ate Division employees were notified and immediately responded to
the disaster area. Two Division employees, a Park Manager and a
Senior Park Officer, were involved in the inventory and assess-
ment of property damage to recreational resources within the
impact area. These recreational resources were under the manage-
ment of various levels of government: the Rocky Mountain Recrea-
tion District, the City of Estes Park, and Larimer County.

Special note was made of those recreational resources
damaged where Land and Water Fund Conservation Act of 1965
federal moneys were utilized. By state law, the Division of
Parks and Outdoor Recreation is the agency designated and author-
ized to accept and administer funds provided under the congres-
sional act. The Division's active role in the Lawn Lake Disaster
ended when the employees involved reported their findings to the
Operations Officer of the Division of Disaster Emergency
Services,
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2.1.6.6.4 Division of Wildlife

The Division of Wildlife maintained the Estes-North Fork
fish hatchery and provided an assessment of the damages to it.

2.1.6,7 Department of Local Affairs

The Division of Local Government provided $10,075 in funding
to meet emergency water and sewer problems arising from the
flood. The Division also analyzed the fiscal capacity of various
local government jJjurisdictions within the flood area in order to
identify those jurisdictions which were in greatest need of
funding assistance. The fiscal analysis was also used by the
state as part of its presentation to HUD for emergency funding.
Staff from the bivision also particiated in the state committee
to coordinate use of emergency funds.

The Division of Housing contributed one staff member to be
on site in the Estes Park area after the flood to assist and
observe the implementation by the federal government of the
Disaster Temporary Housing Program.

The Division of Commerce and Development provided data
concerning business characteristics of the Town of Estes Park and
contacts with the local business community.

2.1,6.8 Other State Departments

The Department of Personnel provided an assistant manager to
the one-stop Disaster Assistance Center and an assistant office
manager to the Disaster Field Office.

The Department of Administration provided wvehicles from the
State motor pool to support the State Recovery Team. The
Division of Accounts and Controls managed a special account to
process state disaster/emergency funds.

The Office of State Planning and Budgeting provided
financial advice to state agencies concerning the use of state
funds to support response and recovery activities. The State
Buildings Division assessed flood damages to publically owned
buildings.

The Department of Labor and Employment was responsible for
implementation of the Disaster Unemployment Assistance Program.
The Boiler Inspection Division inspected all water damaged
boilers in the disaster area and provided technical assistance
for their repair.

The Health Department conducted a damage assessment of water
and sewer facilities.



The Department of Social Services assisted in implementing
the 1Individual and Family Grant Program and the Food Stamp
Program in cooperation with the Larimer County Department of
Social Services.

The Department of Institutions, in cooperation with Larimer
County Mental Health, provided active assistance to disaster
victims in crisis counseling.

The Department of Law provided legal assistance in preparing
intergovernmental agreements, Executive Orders, Proclamations by
the Governor, and other legal matters of the State during the
recovery effort.
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2.1.7 Mitigation Measures

Within 15-days of the Lawn Lake disaster, a Flood Hazard
Mitigation Report was prepared by an intergovernmental team under
the leadership of the Federal Emergency Management Agency with
membership from Federal, state and local agencies. This report,
dated August 6, 1982, contained several recommendations or work
elements organized into four major categories: (a) identification
and regulation, (b) minimizing flood recurrences, (c¢) hazard
warning and education, and (d4) structural and non-structural
measures,

Federal, state, and local agencies immediately began work on
these four areas and significant progress has been made, More
specifically, on August 23, 1982, the town of Estes Park hired a
full-time disaster recovery manager to stimulate and manage these
mitigation efforts. The hiring of the manager, Mr. Robert
Kistner, entirely out of local funds, was a particularly useful
and unique step in mitigation for a town this size. His position
at the focus of activity has provided the expected stimulus and
momentum,

The status of the recommendations specified in the
intergovernmental 15-day report has been described in detail by
the Federal Emergency Management Agency (FEMA) in two Post Flood
Recovery Progress Reports issued approximately 90 and 180 days
following the disaster, Progress on major work elements that
relate to local governments are briefly described below.

A, Identification and Regulation

Work Element 1. A re-study of the floodplain along Fall
River has been requested of both the State of Colorado
and the Federal Emergency Management Agency. On October
15, 1982, Dr. John Liou of FEMA and Brian Hyde of the
Colorado Water Conservation Board were in the Town of
Estes Park to examine the floodplain.

Dr. Liou indicated at that October 15th meeting that the
Town of Estes Park would be placed on the FEMA priority
list for a new flood insurance study.

Work Element 2. Estes Park adopted new floodplain
regulations on January 17, 1979 that are more stringent
than federal regulations in requiring the lowest flood
{including basement) to be elevated one (1} foot above
the base flood elevation. Estes Park has strict
enforcement of regulations to ensure that new structures
conform to the codes.
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Work Element 3. Estes Park and Larimer County Public Works
Department have contracted with the firm of Rocky
Mountain Consultants to assess, design, inspect and
laboratory test the replacement of private bridges along
Fall River destroyed during the July 15, 1982 flood.

Work Element 8. Town of Estes Park has made an inguiry to
the Omaha District Corps of Engineers to possibly include a
Section 205, Small Flood Control Project into the Cascade
Lake dam providing Estes Park is allowed to reconstruct the
facility.

Minimizing Flood Recurrence

Work Element 2. Estes Park met with Colorado Division of
Wwildlife on October 20, 1982 in Estes Park to discuss the
State Fish Hatchery. Preliminary negotiations to reshape
the area to its original ground are in process.

Work Element 3. Debris, channel obstructions, destroyed
structures and sediment/silt have been removed from the
Fall River Channel,

Hazard Warning and Education

Work Element 1. The Town of Estes Park has been investi-
gating alternative options for a flash flood warning system
covering major drainage basins in and above the community.
A flood warning conference to share information with inter-
ested agencies has been scheduled by the town to take place
on January 19, 1983.

Work Element 3, The Emergency Management Coordinator,
Chief of Police Robert Ault, is working with the Larimer
County coordinator on an Emergency Plan for Estes Park.

Structural/Nonstructural Measures

Work Element 1. An application for an "Imminent Threat”
grant was sent to Governor Lamm on August 20, 1982.
Governor Lamm sent a letter to Grady Franklin Maples, of
the U.S. Department of Housing and Urban Development (HUD),
giving a strong support for the "Bridge Replacement
Project.” On October 26, 1982 the Town of Estes Park
conducted a public hearing to support a HUD "Imminent
Threat" grant application in the amount of $400,000.
Formal application was delivered to HUD on October 28,
1982, and now has been approved.
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Work Elements 2 and 5. The Town of Estes Park held a
Public Hearing on October 26, 1982 for a Community
Development Block Grant administered by the Colorado
Department of ILocal Affairs in the amount of $400,000.
Funds would be applied to convert floodplain land to open
space in those locations where heavily damaged structures
were removed, The Federal Emergency Management Agency
through the National Flocd Insurance program has indicated
they will purchase the Villager Motel property and deed the
land to the Town of Estes Park for Open Space.

Work Element 3, Acquisition of flood damaged properties
under Section 1362 of the NWNational Flood Insurance program
is underway with the posctsible acquisition of the following
properties:

1. Peacock Ltd. ceeecaaeeseas5150,000
2. Villager Motel ..ievesees 220,000
3. Hite Property .....es...._ 90,000

$460,000

Work Element 4. It wes not feasible to relocate the
entrance road to PFall River Mobile Home Village due
to high costs of land acquisition.

Other Hazard Mitigation Measures

1. Reconstruction money will be used to complement the
overall Estes Park Comprehensive Plan.

2. S0il Conservation Service met with Estes Park Officials
on October 4, 1982 tco discuss channel restoration and
bank stabilization. No action has been taken on this
request.
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2.2 Identificaton of the Hazards

The declaration of the Lawn Lake dam failure flood as a
major disaster by the President has provided a special
opportunity for the state and local governments to take a broader
look at improving Colorado's existing flood hazard mitigation
activities.

2,2,1 People and Floods

Relationships between €flood hazard and population identify
patterns of risk, as shown in figure 2.5. Relationships between
patterns of risk and steps taken toward preparedness explain
degrees of vulnerability to which wvarious Coloradans are
exposed.

Such relationships are not new to Colorado. The natural
phenomena involved have .occurred here long before people settled
near them and were impacted by them. Risk grows from the
increasingly close association between natural phenomena and a
growing population.! Figure 2.6 depicts the geography of
Colorado and figure 2.7 indicates the distribution of people from
the same perspective,

People become vulnerable to flood hazards when they choose
(knowingly or unknowingly) to 1live near the areas where these
extreme events occur. Vulnerability is also related to
preparedness, People who prepare for the occurrence of an
extreme event are less vulnerable to it than those who do not.
The vulnerability of Colorado's population 1is rooted in a
relationship between the occurrences of extreme events, the
proximity of people to these occurrences, and the degree to which
these people are prepared to cope with these extremes of nature, |

Today, flood prone areas have been identified in 212 cities
and towns and in all of the 63 counties in Colorado. Using
information supplied from local units of governments, there are
estimated to be approximately 150,000 people now 1living 1in
Colorado's floodplains. This is 5.2 percent of the population
based on the 1980 census of population of 2,888,834 people in the
State., Assuming 2.42 persons per housing unit as reported in the
1980 census of housing and other data, there are estimated to be
approximately 62,000 homes and 12,000 commercial and industrial
business structures located in Colorado's floodplains. The total
value of property, including structures and contents, exposed to
the 100-year flood in Colorado is estimated to be over 6 billion
dollars.

lcolorado Division of Disaster Emergency Services, "Colorado's
Vulnerability to Very High Risk Natural Hazards".
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2.2.2 Historic Flood Damages

Compilations of exact data on the history of floods in

Colorado since settlement began is lacking. The earliest
known floods are reported to have occurred in 1826 1in the
Arkansas River and Republican River basins. Between 20 and

thirty large magnitude floods (in terms of peak discharge)
occur somewhere in Colorado every vear.

The fourteen most damaging floods in Colorado recorded
history are listed below:

Loss of

Date Major Stream and Location _Life Damages
July 1896 Bear Creek at Morrison 27 mmmeeee
October 1911 San Juan River near Pagosa Spr. 2 $ 100,000
July 1912 Cherry Creek at Denver 2 1,000,000
June 1921 Arkansas River at Pueblo 78 19,000,000
May 1935 Monument Creek at Colo. Springs 18 1,760,000
May 1935 Kipda Creek near Kiowa 9 e
May 1955 Purgatorie k'iver at Trinidad 2 4,000,000
June 1965 South Platte River at Denver y‘,B 500,000,000
June 1965 Arkansas River -ak:: Cabm?“Spraﬂgs"16 46,700,000
May 1969 Bear Creek in Boulder 0 5,000,000
Sept. 1970 Southwest Colorado Fir 0 4,000,000
May 1973 South Platte River atﬁﬁenvex 10 121,500,000
July 1976 Big Thompson River in Canyon 139 35,500,000
July 1982 Fall River at Estes Park 3 30,680,000

314 $769,240,000

The most lives lost due to a single flood event occurred in
the Big Thompson canyon on July 31, 1976 when 139 people were
killed. Five people are still missing or unaccounted for.

The most damaging flood in Colorado occurred in June 1965
on the South Platte River when almost $500 million in damages
was sustained in the Denver-metro area.

Cumulative flood losses for the 14 most damaging floods in
Colorado since about the turn of the century were 314 people
killed and $769,240,000 in property damages, as shown in figures
2.8 and 2.9. Using the consumsr price index to adjust past flood
damages at the time of each event to present (1982) worth, total
flood damages are estimated at over $1,600,000,000.

On the average a maior flood event has occurred every 6
years killing 22 persons and leaving $114,300,000 in damages
(present worth).

The average annual flood loss in Colorado is at least 3.6

persons per year and $14,000,000 in property damages based on
the trend from 1896 to 1976.
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The President has declared areas in Colorado a major
disaster during six of the past 20 years. 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.

RECENT PRESIDENTIAL MAJOR DISASTER DECLARATIONS

Year Location Cause

1965 Front Range Sustained Rainfall
33 counties

1969 Front Range Sustained Rainfall

15 counties

1970 South West Sustained Rainfall
1973 {1) Kersey Dam Failure
{2) Front ' Sustained Rainfall
Range
13 Counties
{(3) Southwest Sustained Rainfall
13 Counties
1976 Big Thompson Flash flooding,
Front Range heavy rainfall
2 counties over short duration
1982 Lawn Lake pam failure
Front Range
1 county
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2.2.3 Causes of Floods

Floods in Colorado occur on "riverine" systems consisting of
a basin (or watershed) and a hierarchial order of stream channels
which convey the normal flow of water through the watershed. The
area adjacent to the channel is the flocodplain. Floodlng results
when the flow of water is greater than the normal carrying capa-
city of the stream channel. The rate of rise, magnitude (or peak
discharge), duration and frequency of floods are a function of
specific physiographic characteristics. Generally the rise in
water surface elevation is quite rapid on small (and steep
gradient) streams and slow in large (and flat sloped) streams.

The causes of floods relate directly to the accumulation of
water from precipitation or the failure of man-made structures
such as dams or levees.

Floods caused by precipitation are further c¢lassified as
coming from:

. Rain in a general 3torm system

. Rain in a localized intense thunderstorm
. Melting snow

. Rain on melting snow

B N -

Rainfall and melting snow in the mountains feed four major
river systems with headwaters in Colorado as shown in figure
2.10. These are the Missouri, Arkansas, Rio Grande, and Colorado
River Basins, These basins encompass many small streams and
rivers as shown in figure 2.7.

Precipitation in each basin is related to the seasons and
two major sources of moisture. Summer showers and thunderstorms
that occur from June through September primarily are caused by
moisture from the Gulf of Mexico or the Pacific Ocean, Dur ing
the fall, occasional general rainstorms and thunderstorms occur
from wet and warm cyclonic air masses which move in from the
southern Pacific Ocean. Winter and spring rain and snow storms
are generally a result of moist air masses which originate in the
cooler northern Pacific Ocean and move inland across the Pacific
Northwest,

Floods caused by. failure of man-made structures are a result
of:

1. Hydrologic deficiercies
2. Structural deficierncies
3. Improper Operation or Sabotage

Each of these causes results in floods which have distinct
characteristics relative to rate of rise, volume, duration, and
flood season. Flgure 2.11 is a comparison of typical flood
characteristics using flood hydrographs.
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2.2.4 General Rain Floods

General vrain floods can result from moderate to heavy
rainfall occurring over a wide geographic area lasting several
days. They are characterized by a slow steady rise in stream
stage and a peak flood of long duration, As various minor
streams empty into larger and larger channels, the peak discharge
on the mainstem channel may progress upstream or downstream {or
remain stationary) over a considerable length of river,

General rain floods can result in considerably large volumes
of water. The general rain flood season is historically from the
beginning of May through October,

Because the rate of rise is slow and the time available for
warning is great; few lives are usually 1lost, but millions of
dollars in valuable public and private property are at risk.

The October 5, 1911 floods in Pagosa Springs and Durango
were a result of a general rain system over tributaries of the
San Juan River basin in southwestern Colorado. The June 3, 1921
flood in Pueblo was a result of a general rain gystem in the
Upper Arkansas River Basin. ‘The damaging floods of June 1965 in
the Denver-Metro area were a result of heavy to torrential
rainfall over large portions of the South Platte River basin
which lasted several days.

2.2.5 Thunderstorm Floods

Damaging thunderstorm floods are caused by intense rain over
basins of relatively small aerial extent. They are characterized
by a sudden rise in stream 1level, short duration, and a
relatively small volume of runoff. Because there is little or no
warning time, the term "flash flood" is often used to describe
thunderstorm type floods.

The thunderstorm flood season in Colorado is from the middle
of July through October.

The widely publicized Bi¢ Thompson Canyon flood disaster of
July 31, 1976, was a result of an intense thunderstorm cell which
dropped up to 10 inches of rain in a few hours over the basin.

2.2.6 Snowmelt Floods

Snowmelt floods are typically characterized by smooth
diurnal fluctuation in discharge rate with each successive daily
peak discharge slightly greatsr than in the previous day. The
cumulative hydrograph exhibits a stair-step shape rvising over a
period of several days. Snownelt floods generally yield a large
volume of runoff water in c¢omparison to thunderstorm floods,
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Major snowmelt floods are usually a result of an early spring
warming trend which lasts up to at least ten consecutive days.
Experience has shown that if a single cold day or cold front
interrupts the melting cycle, the rising waters will decline ‘and
stabilize until the stair-step process is started all over
again. Major snowmelt floods occur along the streams just below
the winter snowpack in the high mountains areas along the
continental divide, '

Floods in June 1957, which occurred in several western slope
communities, were a result of melting snow.

2.2.7 Rain on Snow Floods

During the spring months of May and June when rivers are
running high, there is a potential for flooding due to rain
falling on melting snow. Usually such rain is over a small part
of a basin and the resulting flood is of short duration and may
often go unnoticed in the lower reaches of a large drainage
basin.

Flooding in June of 1965 at higher elevations and moderate
flooding on March of 1980 along the front range are examples of
flooding from rain on melting snow.

2.2.8 Dam Failure Floods

pam failure floods are primarily a result of hydrologic or
structural deficiencies. The operation of a reservoir can also
influence the safety of the structure,

The most significant hydrologic deficiency is inadequate
spillway capacity which can cause a dam to be overtopped during
large flows into the reservoir. Dam failure by hydrologic
deficiency occurs from excessive runoff after unusually heavy
precipitation in the basin. Large waves generated from
landslides into a reservoir or the sudden inflow from upstream
dam failures are other causes of hydrologic dam failure.
Overtopping is especially dangerous for an earth dam because the
downrush of water over the crest will erode the dam face and, if
continued long enough, will breach the dam embankment and release
all the stored water suddenly into the downstream floodplain.

Examples of structural deficiencies include seepage through
the embankment, piping along internal conduits, erosion,
cracking, sliding, overturning, or other weakness in the
structure, 014 age is often at the root of structural
deficiencies. Seismic activity in Colorado has recently been
recognized as a potential source of structural problems due to
liquifaction of sand layers in the embankment of a dam.
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The mechanics of a structural failure depends on the type of
dam and the mode of failure. Earthen dams, the most common type
of structure in Colorado, typically breach during failure. Flood
waters are released through the breach at a rate controlled by
the size of a widening opening and a decreasing water level in
the reservoir.

pDam failure floods due to structural deficiencies are
characterized by a sudden rise in stream level and relatively
short duration similar to a thunderstorm flood. They can occur
at any time, but earthen dams appear to be most susceptible to
structural failure during the fall and spring freezing and
thawing cycles.

There are approximately 27,000 dams in the State of
Colorado. This includes 2,249 dams which are under the
jurisdiction of the State Engineer, several thousand low dams for
small, capacity reservoirs known as "Livestock Water Tanks" (which
areﬁ? ormally inspected), and potential artificial impoundments
created by highway embankments constructed across drainageways.
A dam must be at least 10 feet high or its reservoir must have a
surface area of at least 20 acres or a storage capacity of at
least 1,000 acre-feet in order to to fall under the review of the
state's dam safety program. Of the 2,249 inspected dams, 120 are
federally owned, and 2,129 non-federally owned.

Although few 1lives have been lost from dam failures,
property damage has been high. There have been as least 130
known dam failures in Colorado since 1890 (see Appendix}.
The failure of the Lower Latham Reservoir Dam in 1973 and
subsequent flooding in the town of Kersey, Weld County, Colorado
resulted in a Presidential Major Disaster Declaration.

The earliest recorded dam failure flood in the Estes Park
region occured on May 25, 1951 when Lilly Lake dam failed sending
flood waters down Fish Creek and into Lake Estes,

In June 1965, a flood ocurred on Clay Creek in Prowers
County from the failure of an earthen dam being contructed by the
Colorado Game, Fish, and Parks Commission. This dam failure
flood resulted in an important legal controversy known as the
Barr Case. This case was finally decided in 1972 by the Colorado
Supreme Court which recognized the concept of probable maximum
flood as a predictable and foreseeable standard for spillway
design purposes,

The most unusual dam failure flood in Colorado is probably
the complete draining of Lake Emma, a natural lake located high
in the 8San Juan mountains above Silverton, Colorado. ©On June 4,
1979, water was able to flush through a network of tunnels in an
abandoned mine extending under the lake.
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2.3 Legal Framework

Three critical aspects of flood hazard mitigation relevant
to this plan are dam safety, Zloodplain management, and emergency
preparedness,

State enabling legislation, executive orders and memorandums
adopted and currently in force for each of these critical aspects
are listed in the following paragraphs and selected authorities
are reproduced in the Appendix.

2.3.1 Dam Safety

The safety of dams in Colorado is the primary responsi-
bility of the Division of Water Resources (State Engineer) under
the Department of ©Natural Resources, Dam Safety programs
developed by this agency are administered under authority of the
following:

o Title 35, Article 49, Colorado Revised Statutes 1973,
Agriculture, Livestock Water Tanks,

e Title 37, Article 87, Colorado Revised Statutes 1973,
Water and Irrigation, Reservoirs.

e Contracts signed pursuant to Public Law 92-367, National
Dam Inspection Act of August 8, 1972.

The state engineer 1is required to approve plans for
reservoirs (CRS 37-87-105), tc supervise the construction of dams
(CRS 37-87-106), to "annually determine the amount of water which
is safe to impound in the several reservoirs within this state"
{({CRS 37-87-107) and "“upon complaint" examine a reservoir and
"determine the amount of watsr it is safe to impound therein"
(CRS 37-87-109),

None of the above provisions relieve reservoir owners "from
the payment of such damages as may be caused by the breaking of
the embankment thereof, but in the event thereof of any such
reservoir overflowing, or the embankments, dams, or outlets
breaking or washing out, the owners thereof shall be liable for
all damage occasioned thereby" (CRS 37~87-113). Another section
provides that "the owner of & reservoir shall be liable for all
damages arising from leakage or overflow of the waters therefrom
or floods caused by the breaking of the embankments of such
reservoir," It goes on to say, however, that shareholders,
employees and members of boards of directors of an owner of a
reservoir are not liable for such damages if an insurance policy,
meeting certain requirements, has been purchased by the owner
(CRS 37-87-104) "Neither the State Engineer nor any member of his
staff or any person appointed by him shall be liable in damages
for any act done by him in pursuance of the provisions of this
article.” (CRS 37-87-115),
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The provisions about annually determining the amount a
reservoir may fill has been frequently misinterpreted as
requiring an annual inspection. Once a reservoir is restricted
by the state engineer, that restriction remains in effect until
the conditions for again fully utilizing it are met, whether or
not an inspection is made within one year.

Laws calling for the inspection of high hazard dams under
the National Dam Safety Program substantially influenced dam
safety activities by the Division of Water Resources since 1978,
The State of Colorado was requested by the Army Corps of
Engineers to prepare an inventory to determine hazard ratings,
and to conduct phase I inspections because the state has a viable
dam safety program and because the Corps did not have the
manpower or resources themselves to do the job., The Division of
Water Resources subsequently signed contracts to update the
inventory, re-evaluate hazard classifications, and supervise
phase I inspections.

2.3.2 Floodplain Management

The statues dealing with floodplain management date back to
1937 with the creation of the Colorado Water Conservation Board.
The Colorado Water Conservation Board (CWCB) in the Department of
Natural Resources is the principal state agency responsible for
water resource planning and development. A role in floodplain
management has evolved over many vyears starting with flood
control as a economically Jjustifiable benefit of reservoir
construction, Major flood legislation was further enacted in
1966 by House Bill 1007--State approval and dsignation of storm
runoff channels and basins; in 1973 by S.B. 35--Sub-division
regulations including delineation of 100-year floodplins; in 1974
by H.B. 1041--Land Use Act, and in 1977 by S.B. 126--State to
establish criteria and requirements for performing floodplain
studies by local, state and federal governments.

In 1977, the Governor reinforced a concern for sound
floodplain management by declaring two executive orders
concerning the evaluation of flood hazards in locating state
facilities and state participation in the National Flood
Insurance Program.

The flood control and floodplain management section of the
board has developed several programs directed towards the
identification of floodplains and providing technical services to
Colorado communities., State statutes executive orders regarding
floodplain management are listed below:

@ Title 24, Article 65.1, Section 302, Colorado Revised
Statutes 1973, Government-State, Colorado Land Use Act,
Areas and Activity of State Interest, Functions of other
State Agencies.,
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Title 24, Article 65.1, Section 403, Colorado Revised
Statutes 1973, Government-State, Colorado Land Use Act,
Areas and Activity ocf State 1Interest, Technical and
Financial Assistance.

Title 30, Article 28, Section 111, Colorado Revised
Statutes, 1973, Government-County, County Planning and
Building Codes, Zoning Plan.

Title 30, Article 28, Section 133, Colorado Revised
Statutes, 1973, Government-County, County Planning and
Building Codes, Subdivision Regulations.

Title 30, Article 30, Colorado Revised Statutes, 1973,
Government-County, County Planning and Building Codes,
Flood Control.

Title 31, Article 23, Section 201, Colorado Revised
Statutes 1973, Water and Irrigation, Water Conservation
Board of Colorado, but.es of the Board.

Title 37, Article 60, Section 106, Colorado Revised
Statutes 1973, Water and Irrigation, Water Conservation
Board of Colorado, Dut:ies of the Board.

Governor's Executive Order No. 8491, August 1, 1977,
Bvaluation of Flood Hazard in Locating State Buildings,
Road and Other PFacilit:ies, and in Reviewing and Approving
Sewage and Water Facilities, and Subdivisions.

Governor's Executive Order No.8504, October 1, 1977.
Requirements and criteria for State Participation in the
National Flood Insurance Program.

Memorandum  of Understanding, Radiocactive Materials
License Reviews for Source Material Milling Operations,
January 1982.

Memorandum of Understanding between the Department of
Natural Resources with the Department of Local Affairs
regarding technical assistance in floodplain management
for administration of the Community Block Grant Program,
November 12, 1982,
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Section 37-60-106(1)(c), CRS 1973, as amended, specifies
that the Colorado Water Conservation Board is to devise and
formulate methods, means, and plans for preventing flood
damages. In addition, 24-65.1-403(3)(a), CRS 1973, as amended,
requires the CWCB to prescribe the standards for and coordinate
all floodplain analyses conducted in the state, Finally,
37-60-106(1){(c), CRS 1973, as amended, provides that floodplain
designations must first be reviewed and approved by the Board
before they can be used by local units of government, Such
approval designations are required before local governments can
exercise their zoning powers, which zoning in turn is required in
order to qualify a community for federally subsidized flood
insurance.

Section 37-60-106(1)(4), CRS 1973, as amended, and Section
24.65.1-302(2){(a), CRS 1973, as amended, direct the CWCB to
provide local jurisdictions with the technical assistance and
floodplain information needed to make wise land-use decisions and
to protect the public health, safety, and welfare.

The August 1, 1977 BExecutive Order states that directors of
state agencies will promote public health, safety, and welfare
with regard to the use and development of floodplains. It also
specifies that state agencies which implement projects, review
and/or partially or fully fund projects by other public or
private agencies, or are otherwise involved in land-use or
utilities planning will consider flood hazard in their planning
process. The Colorado Water Conservation Board and the Colorado
Land Use Commission are the designated agencies which shall
provide technical assistance and any other necessary information
to help state agencies meet the intent of the Executive Order.

The October 1, 1977 Executive Order supplements the August
1, 1977 Executive Order with the provisions that state agencies
will meet the regquirements of the National Flood Insurance
Program for state owned property in "Special Hazard Areas" angd
will attach any restrictions necessary to meet those requirements
when considering the use of or conveyance of state property. 1In
addition, it specifies that state agencies shall consider £flood
hazards and floodplain management in their actions. Again, the
Water Conservation Board and the Land Use Commission are the
designated agencies which shall provide assistance in meeting the
requirements of the National Flood Insurance Program.
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2.3.3 Emergency Preparedness

The Division of Disaster Emerxgency Service (DODES) within
the Department of Military Affairs was established by the
Colorado Disaster Emergency Act of 1973. It is the primary state
agency responsible for emergency preparedness. The duties and
responsibilities of this and cther state agencies to prepare for
flood emergencies and to coordinate recovery efforts are set
forth in the following authorities:

e Title 28, Article 1, Colorado Revised Statutes, 1973,
Emergency Preparedness, Civil Air Patrol.

® Title 28, Article 2, Colorado Revised Statutes 1973,
Emergency Preparedness, Disaster Emergency Services.

@ Governor's Executive Order, April 1, 1978, Colorado
Natural Disaster Emergency Operations Plan,

¢ Memorandum of Understanding between the DPivision of
Disaster Emergency Services and the Civil Air Patrol,
June 1982,



2.4. Governmental Organization

Coping with floods in Colorado involves cooperation of many
types of public and private institutions and all 1levels of
government--federal, state, regional, county, city, and town.

2.4.1 City and Town Government

Local governments are free to draw wupon any and all
authority delegated by the General Assembly, and home rule cities
derive additional authority from their charters. The statutory
authorities available to local governments include the power to
plan, to regulate uses within their boundaries (zoning, sub-
divison, "matters of state interest" and the extensive list
contained in H.B. 1034), to regulate certain activities outside
their jurisdictions, and to contract with other jurisdictions.

2,4.2 County Government

The Legislature has placed the majority of land use respon-
sibility and control at the local level of government, Counties
and municipalities have the duty to prepare and adopt comprehen-
sive plans for the physical development of their respective
jurisdictions (30-28-106 and 31-23-206, CRS 1973). A planning
commission and adopted subdivision regulations have been required
of counties since 1972 (30-28-133). The establishment of plan-
ning commissions and the regulation of subdivisions is optional
for municipalities (31-23-202, 214).

2.4.3 Regional Planning Agencies

The need for interjurisdictional cooperation is becoming
increasingly evident as areas on the urban fringe of munici-
palities continue to develop. The few interjurisdictional
cooperative efforts presently known to exist vary from sharing a
planning staff, to adopting joint plans, to establishing urban
service area boundaries and agreeing upon the nature of devlop-
ments that should occur therein. some of the most innovative
efforts include those between Aspen-Pitkin County, Pueblo-Pueblo
County, Fort Collins-Loveland-Larimer County, Boulder-Boulder
County and Summit County-incorporated municipalities.

On June 14, 1969, the Colorado General Assembly passed the
Urban Drainage and Flood Control Act which created the Urban
Drainage and Flood Control District to manage multigovernmental
flood problems in the Denver metro area.
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2.4.4 State Government

The State of Colorado has no explicit authority to regulate
private or 1local government development in floodplains. The
Legislature has limited the State's authority to advising county
and municipal governments of flood hazards and providing local
governments with financial and technical assistance in floodplain
management,

Governor Lamm has demonstrated leadership in this area and
many Executive agencies have conducted aggressive programs within
the limits of Legislative authority and resocuces.

State agencies concerned with flood hazard
various degrees in Colorado are listed below:

mitigation to

GOVERNOR

Governor's Disaster Emergency Council
Coordinator of Environmental Problems Office
DEPARTMENT OF NATURAL RESOURCES
of Water Resources (State Engineer)
Water Conservation Board
Colorado Geological Survey
Division of Parks and Outdoor Recreation
State Land Board
Division of wWildlife
Division of Mined Land Reclamation
Colorado Natural Areas Council

Division
Colorado

DEPARTMENT OF MILITARY AFFAIRS

Division of Disaster Emergency Services
DEPARTMENT OF HIGHWAYS

Division
Colorado

of Highways
State Patrol

DEPARTMENT OF LOCAL AFFAIRS

Division
Division
Division
Colorado

DEPARTMENT OF

of Commerce and Development
of Local Government

of Housing

Land Use Commission

HEALTH

Water Quality Control Division

Radiological Health and Hazardous Wastes Division
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DEPARTMENT OF ADMINISTRATION
State Buildings‘Division
DEPARTMENT OF INSTITUTIONS
DEPARTMENT OF EDUCATION
DEPARTMENT OF HIGHER EDUCATION

Colorado Commission on Higher Education
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2.5 Existing Mitigation Planning and Programs

During 11981, the staff of the Water Conservation Board met
with selected State agencies whose work included aspects of flood
hazard mitigation. One rurpose of those meetings was to
determine how these state agencies were implementing the
Governor's Executive Orders on floodplain management and on the
National Flood Insurance program, By evaluating what wvarious
state agencies were doing in regards to flood hazard mitigation,
the following updated summary report on mitigation activities by
state agencies was prepared to give a better overall picture of
existing flood hazard mitigation planning and programs within
Colorado State government.

2.5.,1 Division of Water Resources

The Division of Water Resources primarily through its Dam
Safety Branch reviews, approves, and files plans and
specifications for dams before construction as required by
Section 37-87-105, CRS 1973, as amended. Finished structures
must be approved before storade of water is allowed. The concern
is for the safety of downstream residents and property. The Dam
Safety Branch's program is approximately 100 years old.

In 1967, the Division of Water Resources, Office of the
State Engineer, published the latest version of a "Manual of
Rules and Regulations for Filing Claims to Water and Plans and
Specifications for the Construction of Dams."

All 2,249 dams in the state have been given high, moderate,
or low hazard ratings based on the probability of loss of life
and/or significant property damage below them. The hazard rating
includes a "normal” rating kased on "failure in the dry" which
means looking at the consequences of a failure from structural
deficiencies, There is also a vating based on the additional
damages or loss of life caused by a failure of the dam when it 1is
overtopped by a flood exceeding its spillway capacity (hydrologic
deficiency).

If a dam is found to be "unsafe," the Dam Safety Branch can
restrict the storage behind it to ensure safety. Any dam under
restrictions remains restricted until specified Thazardous
conditions are corrected, Dams not under restrictions may fill
to capacity.

In FY 1976-77, prior to the National Dam Safety Program
(NDSP), the State Engineer's Office conducted more than 1,000 dam
inspections with five field engineers and a supervisory
engineer. This included all types of inspections such as safety
evaluations, construction inspections, response to complaints,
and a number of reinspections.
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From 1978-1981, the Colorado dam safety program was
primarily involved with the requirements of the National Dam
Inspection Act. The National Dam Safety Program is 8 years old,
and it is administered by the U.S. Army Corps of Engineers
(COE). The Branch has updated the federal inventory of dams and
prepared phase I reports under contract to the Corps of
Engineers,

Tn order to accomplish the work in the time frame allotted,
the State Engineer requested proposals for and hired consulting
engineers to make hazard re-evaluations for the inventory of as
many dams as fiscal resources would permit. The Field
Engineering Unit made the hazard re-evaluations for the balance
of the structures.

Temporary help was hired to assist in the monumental task of
transcribing information from state files and records to the COE
inventory forms as well as locating dam owners, obtaining their
addresses, physical data on the dams, keypunching, updating, and
other data.

Consulting engineers were also hired to do the phase I
inspection reports in accordance with the COE's guidelines and
directions. The State Engineer prepared proposals, selected the
consultants, assisted them with the files, reviewed their
reports, coordinated the Corps comments in the reports, and
transmitted the final reports to the owners with additional
recommendations.

one hundred ninety-seven (197) non-federal high hazard,
thirty-five (35) moderate hazard, and one (1) low hazard dams
were inspected during the four-year program. The 35 moderate
hazard dams were sample inspections made by the COE personnel of
private dams on Federal property. fThey did the low hazard one
because it was convenient.

Present inspection schedules call for all high and moderate
hazard dams to be inspected within FY 82-83. Those structures
known to be of particular concern will be, or have been already,
inspected first. '

Reservoir owners with high hazard potential dams have been
requested to prepare an emergency preparedness plan (EPP). These
plans include action plans to combat dam incidents/failures and
to identify emergency officials downstream of their dams. In
addition, DODES is requesting local emergency coordinators to
include the potential for the failure of these dams in their
emergency evacuation plans. This project will be expanded to
moderate hazard dams if it is successful. A model EPP has been
prepared for dam owner's use by staff members of the Disaster Dam
safety Branch. ‘
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A Dam Owner's Safety Mznual is being prepared with funds
from the NDSP. It will be distributed to all dam owners,
engineers, and others who are interested. It will instruct
owners about the care, inspection and maintenance of dams, both
to prolong the dam's wuseful life and to provide for its safe
operation.

The Division of Water Resources performs other flood hazard
mitigation functions in the areas listed below:

1. The Division works with the U.S. Army Corps of Engineers
on Snagging and Clearing Operations that fall under
Section 208 of the Clean Water Act,. The Water
Commissioners throughout the state notify Division
Engineers and the ¢ftate Engineer of local flooding
problems. Following that notification, if appropriate,
the Corps is informad of the problem and the State
Engineer coordinates the work with local sponsors.

2., The Division reviews subdivision proposals. If the
proposal involves an area under a dam, and if there is a
clear indication of inadequate spillway capacity to
protect the subdivision, the Division will advise the
local jurisdiction of the potential effect on the hazard
rating for the dam and will recommend that the developer
provide alternatives to assure the safety of the area
below the dam. The Division will, if necessary, reguire
that the spillway be enlarged and recommend that the
subdivision developer pay a fair share of the cost.

3. The Division comments on dams that would potentially
affect public facilities, such as utilities, below them.
Some flooding problem:s are related to irrigation ditches
and diversion dams. Yowever, these facilities and their
operation are not state regulated, so the Division is not
involved in addressing those kinds of floodplain
management problems. Those facilities are federally
regulated,
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2.5%5.2 Colorado Water Conservation Board

The Colorado Water Conservation Board was legislatively
created in 1937 for the expressed general purpose ". . . to
promote the conservation of the waters of the State of Colorado
in order to secure the greatest utilization of such waters and
the utmost prevention of floods. . .

The Colorado Water Conservation Board provides technical
assistance to local governments in the development of floodplain
information studies. Various programs developed within the Flood
Control and Floodplain Management Section of the Board are shown
in figure 2.12. The Board is the state coordinator of all
floodplain management activities within the State of Colorado.
The Water Conservation Board periodically issues an index map
showing the availability of floodplain information in Colorado.
This map shows reaches of streams in Colorado for which detailed
floodplain information is known to be available and where studies
are in progress. A library of completed floodplain information
studies is maintained by the Board, :

Through its designation and approval function, the Colorado
Wwater Conservation Board certifies the technical accuracy and
appropriateness of floodplain information to county and municipal
governments, It is then up to these local governments to make
wise land use decisions based on that information. Figure 2.13
shows the progress of designated floodplain information studies
by state fiscal year which begin on July 1. Since 1967, a total
of 209 studies prepared by various government agencies for a
total of approximately 2800 stream miles, have been designated by
the board.

Flood Control and Floodplaln‘Managemont Section

Lerry F. LONG. Chiot

[ _ |
Community Assistance Programs l Floodplailn Infarmation Programs

e — ey R

fioodnlain Flood NEIP Disasler Floodplain Flood Conirol Flood Data

: Collgctlon
Hanagement Hazard Goordinatlon Roaponsa Intormation and Dralnage Plans and Docurmentallon
Services Raviews feports

Autharilies Fedetal State Plan Mapping Allernalives Technical Reports
Zoning : Siate Warning Plans Hydralogy Economlcs Standards and Criteria

Designalion Locat Hydralics . [ Right of Way Flood Dotumaniation
[Hydravlics Tight ¢
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Figure 2.12, CWCB Floodplain Management Programs
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The Board's flood control and floodplain management
activities fall into three broad categories:

1. Duties and responsibilities of the Board as directed by
State statutes; activities which fall under category
numbers 1 and 2 are rendered without charge. These
specific activities which the Board has a statutory
authority to perform, practically speaking, should be
accomplished by a State agency include:

a. Prescribing standards for flood hazard, flood
control, drainage, and flood insurance studies;

b. Reviewing completed studies for approval and
designation as required by 24-65.1-403(3)(b) and
37-60-106(1){c), CRS 1973, as amended;

c. Preparing technical manuals of procedures and
engineering methodologjies in support of a. and b
above; and

d. Collecting date on and documentation of flood events.

2. Coordination and consultation activities with counties
and incorporated municipalities for the implementation of
Federal and State programs and activities;

a. Providing coordination on federal studies and flood
control projects when seeking Congressional
authorization and funding;

b. Providing general information and coordination to
communities concerning participation in the national-
flood insurance program;

c. Responding to emergency disaster response activities,
including preparation of federally required
post-disaster mitigation plans, and

d. Providing general guidance, including preparation of
"Scopes of Services," to communities performing
floodplain studies or preparing grant applications
for studies,

3. Engineering and technical assistance provided upon
request to individuals, local communities, and private
entities (e.g., bankers, realtors, insurance agents,
appraisers, etc.) on matters for which they are
responsible in the flood, stormwater, and drainage areas.
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For category 3 activities, a direct benefit is enjoyed
by the user, Therefore, a charge is assessed to the
individuals, private organizations and entities, and
local communities, thal: use the Board's services in lieu
of the retention of & professional staff or consulting
engineering services. These fee services include, but
are not limited to:

a. Preparing flood hazard reviews on specific parcels of
land, subdivisions, developments, etc.:

b. Providing information on the flood insurance ratings
of specific parcels of land;

€. Overseeing and managing floodplain and major drainage
studies, includirg negotiation of professional
services contracts, study management, engineering
work, etc.:

d. Preparing local floodplain regulations or ordinances,
amendments to flood insurance rate maps, and base
elevations for specific structures;

e. Performing site-specific engineering for and design
of flood-proofing mneasures;

f. Acting as local communities' professional staff; and
g. Performing hydrologic and hydraulic investigations.

In FY 81-82 at the reguest of the Colorade Water
Conservation Board, the State Engineer identified 34 high
priority (unsafe) dams in ne2d of rehabilitation. They were
included in the Governor's proposal for a five-year Capital
Investment Plan. The owner of each facility listed was contacted
about the fact that dam rehabilitation funds may be available.

The Water Conservation Board, and later the legislature, set
a goal of using about one-thiird of the Water Conservation Board
Construction Fund for dam rehabilitation.

Funds for the rehabilitation of unsafe dams could be
advanced to dam owners from the Colorado Water Conservation Board
construction fund wupon the Board's recommendation to the
legislature,

The general rules for obtaining funds from this source are:

1. The State will only advance 50% of the estimated project

cost to the owners. The remaining 50% has to be obtained
by the owner from another source.

2. The current service charge for State funds is a minimum
of 5%.

3. The maximum pay-back period for these funds is 40 years.
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2.5.3 Colorado Geological Survey

The CGS is a review agency for the State Clearinghouse that
only addresses proposals by federal agencies and by the Depart-
ment of ILocal Affairs. However, other state agencies refer pro-
posals directly to the Geological Survey. These include the
State Buildings Division and the Department of Health.

The most common geclogic problem related to proposed build-
ings forwarded by the State Buildings Division is swelling
soils. Flooding is an infrequent problem. With the Department
of Health there are many referrals for review of sewage treatment
plants, water treatment plants, and hazardous waste sites. Sew-
age treatment plants are frequently located in the floodplain, so
they have to be protected with dikes or other floodproofing mea-
sures. There are also numerous uranium tailings piles in flood-
plains in communities like Durango and Grand Junction.

The Geological Survey also reviews subdivision proposals
referred to them by the counties as required by Section 30-28-101
et seq., CRS 1973. The floodplain review is conducted whether
floodplain mapping has been previously performed or not. The CGS
works with the Water Conservation Board to maintain a current
library of available floodplain information throughout the

state. Where no mapping is available, the physiographic
floodplain is examined, and if it is necessary, mapping of the
floodplain is recommended. The possible flood impacts of

upstream dams are included in this review process.

If a proposal involves development in the floodplain, the
staff wants the developer to take that fact into account, which
means a professional evaluation by a geologist or an engineer and
the following of their recommended mitigating procedures. If the
CGS feels it is necessary, they forward proposals to the Water
Conservation Board for more detailed review. 1In a few cases--for
example, if development proceeds in a floodplain and buildings
are elevated--the CGS has required an emergency response plan
with a warning system to let people in the buildings in the
floodplain know that a flood is imminent.

In debris slide and mud slide areas, the Geological Survey
is the 1lead agency. For example, upon request by Glenwood
Springs they have been helping the community as a result of three
separate slides in 1981. .

A research project the Survey initiated but couldn't com-
plete because of funding problems was a study of some floodplain
and geologic hazards in mountain canyons using stratigraphic
information to date historic floods in geoclogic time. An impor-
tant element of these studies is the determination of debris-
producing potential of various mountain watersheds. This project
is intended to enhance the State's ability to determine relative

vulnerability of the many canyon and canyon reaches of Colorado.
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The Geological Survey recognizes the authority of local
government to regulate land us2, but if they see serious problems
they will inform the local government to be sure they are also
aware of the problem and the nzed to consider it.

The CGS will work with the private sector if they request
information or assistance concarning certain parcels of land, but
normally they will wait until a plan has been submitted to the
local government. Through a continuing program of earthguake
studies and risk evaluation any special concerns regarding dams,
tailings impoundments, potential large landslides or other high
risk situations are forwarded to designated agencies or persons.

The Geologic Survey formerly spent a lot of effort on public
education, particularly of 1local governments and their staff.
Recently they have spent less time in this area because their
time was occupied doing required work. Because there is so much
turnover in local government and support staff, the need to renew
educational efforts for all the new people whom they have never
contacted has become apparent.

The Colorado Geological Survey is involved in dozens of
technical and informational meetings each year. Attending these
meetings are various local land-use and elected officials, di-
verse technical or academic groups, and concerned citizens.,
These forums are often used to educate individuals about the
threat of floods from dam failures or other geologic hazards.

2.5.4 Division of Wildlife

The Division of Wildlife (DOW) owns and controls a number of
properties throughout the state. They have an ongoing inspection
and maintenance program for all their 74 lakes, 215 wildlife
areas and 14 fish hatcheries. They also have prepared an emer-
gency action plan to be used in case of dam failure which consid-
ers four potential flooding scenarios. Approximately 25 such
plans for about one third of all dams owned by the division have
been developed and updated thus far. A list of Division~owned or
constructed reservoirs and a list of state fish hatcheries are
included in the appendix.

The primary involvement of the Division of wildlife in
floodplain management decisions is in the administration and
protection of wildlife habitat areas that happen to be in flood-
plains. Because much of the wildlife in the state is dependent
on riparian areas for water, feed, or shelter, there are many
such areas. Often there is a conflict between preserving the
riparian habitat and removing the trees and shrubs which can
congest streams and increase flood hazard. A familiar example is
Cherry Creek, upstream of University Boulevard in Denver, where
vegetation in the floodplain could pose a threat to people and
property. There is a need for a policy on the protection of
riparian habitat and its interaction with floodplain management
objectives.
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There are other cases where wildlife values and floodplain
management values can coincide. In some urban oy urbanizing
areas, protection of undeveloped riparian lands for wildlife
areas can also serve to preserve those lands in their undeveloped
state and eliminate flood hazards by keeping out structures that
would be subject to such hazards. Obviously there would still be
a balance between preserving riparian vegetation and maintaining
adequate channel capacity, but the opportunity exists to preserve
the same area for two purposes. Fountain Creek in Pueblo is an
example. One limitation on the Division of wildlife's role is
that they have to justify the acquisition of lands on the basis
of current wildlife values, not potential values. Where those
current values indicate its appropriateness, the Division can act
to work with communities on the condemnation or other means of
acquisition of floodplains or on their management for wildlife
values.

An important vehicle for Division of wWildlife to provide
input into floodplain decisions is the U.S. Army Corps' 404
Permit process. One other such vehicle is Senate Bill 40,
concerning the protection of fishing streams. This bill is
primarily intended to assure that the planning process for
highways in river areas considers protection of the rivers for
fishing. Other state activities are also included, with the
exception of irrigation projects. The Colorado Water Conserva-
tion Board administers the "minimum stream flow program with the
assistance and recommendations of this Division. The Division of
Wildlife also comments on all applications to the Colorado Water
Quality Control Commission.

A recent project where there were some problems was during
the Big Thompson recovery effort. Obviously, at the outset, as-
sisting property owners and others who suffered in the flood was
deemed more important than recovering wildlife habitat. Later in
the project, the Division of Wildlife provided one staff person
on site to assist in the planning and reconstruction process. It
is still felt, though, that along with the important concerns for
people and their property, recovery policy should delineate that
the loss of wildlife resources should be recoverable,

2.5.5 Division of Parks and Outdoor Recreation

The programs the Division administers in floodplain areas
include recreation development on reservoirs, the state trails
program, the minimum streamflow program, and Land and Water
Funds. In administering these programs there are no established
rules or regulations used to implement the Governor's Executive
Orders regarding floodplain management and flood insurance.

The Division has floodplain maps for areas that it manages,
but they are not used in the administration of these areas. The
only flood protection plans developed by the Division are devel-
opment plans for reservoir recreation facilities where reservoir
high water lines are a factor in locating and designing those
facilities.
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2.5.6 Division of Mined Land Reclamation

The Division of Mined Land Reclamation is concerned
with flooding as it relates to successful operation and
reclamation of mining operations. The interaction of the mining
and reclamation operations with surface drainage is considered
during the review of mine permit appplications, inspections of
ongoing operations, and evaluation of final reclamation. The
major flood plain problems and potential hazards associated with
mining are located primarily in urban areas where gravel is mined
along major drainages. Adverse affects of mining on flooding
occur less frequently in rural and mountainous areas, due to the
sparse population. The Mined Land Reclamation Division, however,
is concerned with the re-establishment of stable geomorphic
landforms and drainage regimes in all areas of mining.

During the review process or after inspection when a major
flood issue arises, the Division may refer the problem to the
Water Conservation Board staff for review. Typical problems
include the location of large gravel stockpiles or berms related
to gravel mining operations within the flood plain and their
affect on flooding.

The Division derives its authorities for the minerals
program from 34-32-10%1 et seq. and for the c¢oal program from

34-33-101 et seq. The authorities under the minerals program
are quite general with regard to surface drainage control
whereas, the coal program authorities are more specific. Under

the coal program operators are required to prepare runoff
calculations for the volume of water in the 10-year, 24-hour
storm and the peak flows for the 25-year, 24-hour storm,

2.5.7 State Land Board

The State Land Board administers about 4 million acres of
land. Most of this 1land is 1leased for grazing, growing
agricultural crops, and pumping oil. The main interest of the
Land Board is to assure that, as a minimum, the income from any
property will remain the same during development and that, as the
property improves in value, the Land Board will receive a share
of the appraised value. None of these wuses have much
significance in terms of floodplain management,

However, the Land Board is just beginning to lease some land
in urban or urbanizing areas. Clearly some of this land will
include floodplain areas. The most likely places for such devel-
opment will be the front range area and the western slope energy
and recreation development areas, The leases on these properties
are long term leases where homeowners would own their homes and
lease the land on which they sit.
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Wwhen developments are proposed, Land Board staff reviews
them in their office. However, the detailed review for subdivi-
sion and zoning compliance is left to the local jurisdiction,
Because performance standards and review capabilities vary so
much throughout the state, it is difficult to guarantee any
degree of uniformity with respect to floodplain management.

Besides being concerned about floodplains affecting homes
and other buildings, such as would be the case if the abandoned
Lowry Air Bombing Range were developed, the Land Board is
concerned about bridges and assuring that they are adequately
designed, An example is some State land near the Dowd Junction
{close to Vail) on the Eagle River, To develop the land as pro-
posed, a bridge had to cross the Eagle River and floodplain
information from the Water Conservation Board was used to assist
in the design.

2.5.8 Division of Disaster Emergency Services

The role of the Division of Disaster Emergency Services
(DODES) addresses four basic aspects of disaster activity:

{1) Mitigation
(2) Preparedness
(3) Response

(4) Recovery

DODES is responsible for coordinating the work of other
state agencies in these four areas. Statutory authorities are
less strong in the area of mitigation than in the other three
areas. These authorities have been strengthened in recent years
through Executive Orders. However, it is important to understand
that the authorities are to coordinate the work of other
agencies, The Division has prepared the Colorado Natural
Disaster Emergency Operation Plan which details response activi-
ties of State agencies during emergencies.

By Executive Order, DODES has responsibility to oversee the
preparedness and emergency planning work of local governments.
DODES also reviews the preparedness plans of local govermments to
see how well they address local potential hazards.

Once the threat of a specific flood is known, DODES begins
work on that flood. Pirst the 1local preparedness plan 1is
evaluated, Next the means for providing help is reviewed. Fol-
lowing that is the coordination of work during and immediately
after the flood, including establishing and operating a communi-
cations network. After the flood, DODES tries to determine what
happened and why it happened, and to take steps to assure that it
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does not happen again. Following a disaster declaration, DODES
coordinates the formulation of an agreement between involved
entitites which specifies the preparation of a mitigation plan.

In the case of the Big Thompson flood of 1976, the entire
process described above invelved an ad hoc approach. In effect,
DODES learned during that experience and developed procedures
which are now used regqularly.

DODES acts as the conduit for emergency assistance to local
governments from the Governor's Office. ©DODES will go through
the following steps in the event of a request for assistance.

(1) Assess damages and local efforts made to repair the
damages., They will review the analysis by the Depart-
ment of Local Affairs, Division of Local Government, of
the capacity of the local government to pay to repair
the damages.

(2} Make a recommendation to the Governor on funding. This
funding will be limited strictly to emergency repairs.

{3) Process a state-local agreement so the money can be
sent to the local government.

(4) Perform an on-site emergency survey to see what has
been and is being done to address the local problem.

An example of aid provided after a flood damaged public
facilities occurred in Loveland. A sewer line was broken by
flooding on the Big Thompson River, The City of Loveland did not
belong to the National Flood Insurance Program and at that time
had not progressed very far toward qualifying for or seeking to
join the program. DODES could not withhold aid, but they could
consider that aid and Loveland's subsequent action or inaction
if a future damaging flood occurred and Loveland again sought
state assistance. 1In other words, there may not be restrictions
placed on aid the first time it is provided, but subsequent
reguests for aid may be viewed differently.

The means by which DODES encourages or requires local gov-
ernments to improve their floodplain management programs include:

(1) Federal pass-through funding

{2) State funding to help local governments recover from a
State~declared disaster.

(3) State statutes that reqguire local emergency prepared-
ness plans.
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DODES reviews current research in the area of disaster pre-
paredness and recovery to assure that the state is informed on
recent trends. On a broader scale, they have prepared a report
entitled Colorado's Vulnerability to Very High Risk Natural
Hazards to provide a statewide perspective of hazards and
preparedness.

2.5.9 Division of Highways

The Highway Department is involved in the design and con-
struction of highways throughout the state, frequently in river
valleys, so it is one state agency that is familiar with flood-
plain issues. Additionally, federal requirements tied to federal
funding of highway projects have dictated that floodplain consid-
erations enter into the highway design process.:

Most highways in the State fall into two categories:
(a) Federally funded highways, and
{b) Pederal aid designated highways.

Criteria, policies, and methodologies used by the Highway
Department to design highways in floodplains are discussed below:

For Interstate Highways, U.S. Highways, and Colorado High-
ways in urban areas, the 100-year flood is the design standard.
For Interstate Highways outside of urban areas, the 50-year flood
is the design standard. For U.S. Highways and Colorado Highways
in rural areas, design is based on the 25-year flood or 1less.
What discharge is used depends on a benefit/cost analysis which
considers two major factors:

(a) Interruption of highway service, and
(b) Safety to users during a flood event,

In addition, the conseguences of the 100-year flood are
analyzed. All of the above enter into the design ‘of bridges,
culverts, and the highways themselves. The methodologies,
including computer models, used to calculate flows are all
described in the Department's Design Standards. These include
g.c.8. methodology, CUHP, USGS methodology for small basins, and
others. The Highway Department uses flood histories as avail-
able. When floods occur, photographs are taken and report forms
are filled out,

A couple of the older interstate highway segments in
Colorado were built before these design standards were used,
including I-25 through the City of Pueblo. If that segment were
built now, it would be built to allow for the 100-year flow plus
a calculated freeboard. The freeboard would be based on the
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discharge for the 100-year flood. Another segment, I-70 from
Frisco to Copper Mountain, through Tenmile Canyon, is a rural
segment, so it is designed for the 50-year flood.

The Hydraulic Unit in Denver signs off on all projects
throughout Colorado. They review any existing work by other
agencies, such as Water Conservation Board floodplain studies
and perform any additional work necessary to design structures in
the floodplain which minimize damages. The analysis is a two-
step process. First, a location analysis is done. This includes
public involvement and is intended as a general analysis to
assure basic compliance with state and federal requirements. The
second step is a hydraulic analysis, where specific design cri-
teria are followed. These specific studies may be sent to the
Water Conservation Board to assure communication on common
concerns.

Potential secondary impacts of highway construction such as
encouraging land use in the floodplain by building a highway in
the floodplain have to be addressed to satisfy federal require-
ments. But many highway officials believe transportation systems
generally follow land use rather than creating it, and if prob-
lems occur, they are the result of land use decisions made by
local governments rather than the result of Highway Department
policies and procedures.

In designing its own 0»buildings, the Highway Department
considers floodplain impacts. 1In Eagle County, for example, the
floodplain was one factor in the design of a new area to house
Highway Department employees. Flood insurance for existing
buildings in the floodplain ltas been purchased for some Highway
Department structures.

In the event of a flooé¢ disaster, the Highway department
does not place any conditions on the provision of emergency
assistance (such as a written agreement to manage the floodplain
to a certain standard). After emergency assistance had been pro-
vided, conditions on future assistance might be considered.

2.5.10 Colorado State Patrol

The role of the State Patrol in flood hazard mitigation is
during flood emergencies, The jurisdiction of the State Patrol
is mostly traffic. In flood emergencies the first aspect of
traffic control would be to get people out of danger, whether by
vehicle or on foot. The State Patrol relies on its local people
in the field, including the dispatchers, to determine that there
is an emergency and then to take action immediately. There are
16 dispatch centers throughout the state. In emergency
situations the local commanding officers can make decisions on
what to do,. Sometimes local officials (police chiefs, fire
chiefs, and mayors) will call the Governor's (0Office requesting
State Patrol and other state assistance.
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Before a flood happens or as it starts, the intent is to
move people out of hazardous areas and keep other people from
entering those areas. As an example, in the 1965 flooding in the
Front Range there was enough advance warning that people could be
moved ahead of time and roads could be closed.

Once a flood is in progress, or has occurred, the State
Patrol's main function is to set up a command post for the disas-
ter area. Working in concert with the Department of Military
Affairs, the State Patrol can establish and manage these posts
where communications are handled.

An important function of the State Patrol is to keep sight-
seers and others out of the flood damaged area during the flood
and after, In addition, property has to be protected from
looting and vandalism.

The State Patrol assists in identifying victims and in
keeping lists of missing persons in floods. This includes hand-
ling telephone calls from all over the country. In the case of
the Big Thompson flood this function was carried out by the
Denver Communications Center. The Patrol's auto theft unit aids
in recovery and identification of flood damaged motor vehicles.

2.5.11 Division of Local Government

The Division of Local Government, Department of Local
Affairs, works with two basic kinds of grants. These are sewer
construction grants and emergency grants to pay for immediate
repairs to water and sewer facilities. There are no longer any
land use planning grants with the Division of Local Government.
The only capital construction grants available from the
Department of Local Affairs are the grants made by the Division
of Commerce and Development through the Impact Assistance Program
and the grants made under the Community Development Block Grant.

The East Fremont County Sanitation District is an example of
an entity where flood information was available and, therefore,
was requested. In any event, such planning study proposals are
routed to the Water Conservation Board via the State Clearing-
house to assure that the Board is aware of any other potential
floodplain problems. Applications to the Division of Impact
Assistance are routed through the Clearinghouse also, so any of
them that involve potential development in floodplain areas
should be reviewed by the Water Conservation Board. No other
state agencies send proposals through the Clearinghouse, so it
only reviews proposals from the Department of Local Affairs and
from federal agencies. When proposals do go through the Clear-
inghouse, it is up to the Clearinghouse, rather than the individ-
ual agency, to assure that floodplain information is provided and
that the Water Conservation Board's floodplain section . has an
opportunity to comment on the proposal.
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The Sewer Construction Grants Program provides state funding
for the construction of sewer facilities, Although the money
comes from the State Health Department and they administer the
program, the Division of Local Government reviews local fiscal
capabilities, relies on comments of its field representatives,
and relies on comments receivad in the State Clearinghouse A-95
review process. The end result is a decision by the Division to
issue or not to issue a certificate of eligibility for the com-
munity. The certificate is a prerequisite to funding. This
process allows the Division to require any necessary floodplain
information and any necessary review by the Water Conservation
Board.

The emergency repair fund can be used to help communities
repair public facilities like sewer systems, water systems,
bridges, and so on. The emergency must be a financial emergency,
where the community cannot pay for the repair, as well as a phys-
ical emergency. In addition to the analysis for these grants,
the Division performs a similar analysis for disaster relief
grants for state-declared disasters, where the Division of Disas-
ter Emergency Services is involved. The City of Loveland was
such a case. In either event the Division does not attach any
conditions, such as improved floodplain management or joining the
National Flood Insurance Program, to the grant.

One of the responsibili:ies of the TLand Use Commission,
whose staff is now in the Planning Services Section of the Divi-
sion of Local Government, is t> review rules and regulations used
by the wvarious state agencies to implement the Governor's
Executive Orders.

The Land Use Commission does not do anything with regard to
floodplain management except what is permitted under House Bill
1041, Under those provisions the Land Use Commigsion can request
a 1041 designation hearing for hazards that are "matters of state
interest."” However, after the hearing the local jurisdiction can
choose not to designate such nazards. An example of such a re-
quest for a designation heariny was Delta County,

The Planning Services Section interacts with local govern-
ments in floodplain management through its field representa-
tives. 1In Mancos, for example, a dgrant for a comprehensive plan
was amended to include development of floodplain information
through the Water Conservation Board.

Field representatives attempt to notify the Water Conserva-
tion Board of communities with floodplain problems so technical
assistance can be provided, if possible. In some cases, full-
fledged studies are needed rather than just technical assistance.
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2.5.12 Division of Housing

The Division of Housing administers a State Housing Grant
Fund for the rehabilitation and repair of residential properties
which are occasionally located within the 100-year floodplain,
An agreement between the Division and the CWCB consists of the
following major flood hazard mitigation elements:

First, State Housing Grant Funds will not be used in the
rehabilitation of residential properties located within the 100-
year floodplain unless the site can be safely removed from the
floodplain or unless floodproofing to the 100-year flood eleva-
tion plus one foot of freeboard can be achieved. However, in
thoge cases in which the perceived threat to the health and safe-
ty of the occupants as a result of serious electrical, plumbing,
heating and structural deficiencies is more immediate than the
dangers posed by flood waters, some limited repairs may be justi~
fied, provided that such repairs can be adequately protected from
the adverse affects of a 100-year flood. Given these circum-
stances, some electrical, heating and roof repairs are often
justifiable. On the other hand, foundation repairs are generally
not advisable.

Second, the purchase of flood insurance by the owner of a
property 1ocated in the 100-year floodplain does not Jjustify the
use of State Housing Grant Funds for the rehabilitation of the
property.

Third, CWCB staff assist Division of Housing Staff and local
program managers in determining whether a specific property is
located within the floodplain and in determining what, if any,
limited repairs may be justified in the event that the property
is located within the floodplain.

2.5.13 Department of Health

a. Drinking Water

The Drinking Water Section of the Water Quality Control
Division reviews applications for domestic water supply facili-
ties. All portions of the water supply system as far as the
plant outlet, with the exception of intake structures, must be
located outside the 100 year floodplain. There is no state
funding assistance available for domestic water treatment
facilities, except through the Division of Impact Assistance,
The Health Department has control over the location of water
treatment plants themselves but, having no money for assistance,
they have little or no control over the location of distribution
facilities.
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Typically, parties building water supply facilities 1locate
the intakes in the floodplain, for obvious reasons, and then
divert the water to a high place for treatment and storage. By
locating the facilities above the floodplain, increased preasure
is applied to the distribution system and pumping costs are
reduced. Therefore, floodplaias are evaluated at the time plans
and specifications are review2d prior to construction of water
treatement plants.

b, Waste Water

The role of the Colorado Department of Health, Division of
Water Quality Control in floodplain management includes three
areas of involvement. First are site applications; an applicant
requests approval to build a specific wastewater treatment facil-
ity in a specific location., Second are construction grant appli-
cations; an applicant reques:s state financial assistance in
building a wastewater treatmen: facility, either concurrent with
or after a site application. Third are permit applications;
every year anyone who wishes +to discharge waste (including
treated waste) into a body of water in Colorado must receive a
new discharge permit. All three of these processes have the
potential to include floodplain management opportunities.

All proposed treatment plants are analyzed to see how they
meet Governor Lamm's executive orders on floodplain management
and flood insurance. Becausie sewage flows downhill (unless
pumped at dreat cost), many treatment plants are built in
floodplains so that they are as low as possible in relation to
the development they serve. For that reason a lot of sewage
treatment plants require dikes or floodproofing.

The Division staff has limited expertise in hydrology,
hydraulics, or geology, so they rely on the Geologic Survey to
review approximately 150 proposals per year for flood hazard
problems. The Division's review is primarily a conceptual review
focusing on the sanitary issues. The primary concerns of the
Division's review process are whether the proposal meets local
government standards and how i: fits in with plans and recommen-
dations by the Colorado Geological Survey, the local Council of
Governments, adjacent cities and towns and the appropriate 208
Management Agency. However, ihe sgite application does include
questions regarding floodplain issues. The staff in the Grants
Section maintains a set of floodplain maps and relies on its own
experience in screening applications for potential flood prob-
lems. The current review process allows the Geological Survey to
forward to the Water Conservation Board any proposals it feels
need additional review. There are some proposals where review by
staff competent in hydraulics and floodproofing would be
warranted.
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The Department of Health has no authority with regard to
sewage collection lines, so development in the floodplain is not
generally controlled, even when state funding is involved.

The Division is sometimes involved in providing emergency
help to communities suffering flood damage. Examples are the Big
Thompson Canyon flood of 1976 and the City of Trinidad's flood in
1981 which damaged their water supply system. '

c. Waste Management and Radiation Control

The Waste Management and Radiation Control divisions
enforce standards for wastes, They have recently passed
regulations for siting hazardous wastes. They enforce the
requirement that such wastes not be disposed of in the 100-year
floodplain. They are also forcing the removal of pre-existing
deposits of wastes where public health, safety, and welfare are
endangered. With regard to radiocactive wastes, they also enforce
standards requiring that wastes not be disposed in the 500-year
floodplain.

2.5.14 Department of Administration

The primary involvement of the Department of Administration
in floodplain management is in the review of proposed construc-
tion of new state buildings, the leasing of office space for
state agencies, and the provision of insurance for state build-
ings and property.

Plans for any new state building must be approved by the
State Buildings Division, Capital Construction and Control Main-
tenance Section. All of those plans are referred to the State
Geological Survey to determine whether f£looding (or any other
geologic hazard) is a concern. As an example, the location of a
Highway Department building near Alamosa was changed to avoid
flooding problems.

Renting or leasing of office space for State agencies must
have approval by the Department. For example, a proposed loca-
tion for a vending operation for the blind, operated by the
Department of Social Services, was rejected because it was in the
South Platte River floodplain. State agencies must now indicate
whether the proposed facility will be in a floodplain or not and
their word is taken for it, Floodplain considerations are not
reviewed formally. 1In the past, the Water Conservation Board has
reviewed a list of locations of proposed state leases to identify
potential flood problems.

68



Flood insurance has been purchased for some state buildings,
but a complete list of state buildings for which flood insurance
has been purchased is not available. Several years ago, the
Water Conservation Board provided the Department with information
on which State buildings were located in floodplains, and some
State agencies were advised to obtain flood insurance where
necessary. Several agencies chose not to insure some buildings
because of budgetary constraints.

The Division of Accounts and Controls can provide emergency
assistance to state agencies in the event of flood damage to
their buildings. The three general options for state agencies
which suffer flood damage are:

(1) Obtain emergency funding from Accounts and Controls.
For uninsured losses, and losses not covered due to a
deductible amount of $100,000 for state policies, the
Division can allocate up to $100,000 for repairs, per
incident.

(2) Ask the Governor to declare a disaster and allocate
some of his disaster funds; or

{(3) wait for a supplemental appropriation from the
legislature.

For any of these options, the State Buildings Division would
be involved in the review of the proposed repairs. Also, other
agencies such as the Geolog:.cal Survey would be involved as
appropriate. Funding would depend, in part, on approval by the
State Buildings Division.

An example of a flood camaged facility that was repaired
with funds from the Division is a building used by Pueblo Voca-
tional Community College in Pusblo.

In the Big Thompson Flcod, the Division of Accounts and
Controls was involved in the disaster emergency coordination
effort by the State. They will always be involved in similar
efforts where large amounts of state money are spent,

2.,5.15 Department of Institutions

The Department of Institutions manages various facilities
including several youth camps, schools, detention centers, the
Fort Logan Mental Health Center, the Colorado State Hospital, and
three State Homes and Training Schools for the developmentally
disabled. In addition, the Department contracts with local
agencies to provide services for their particular community.
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A review by the CWCB showed that none of the Department's
facilities appear to be exposed to any significant flood hazard.
The Colorado Department of Health is involved in the annual
licensing of these facilities and may also consider floodplain
information in licensing the facilities.

The Department of Institutions, through the locally operated
mental health centers, provides counseling services to survivors
in disaster struck areas. As an example, the Adams County Mental
Health Center provided such services to wvictims of the Thornton
tornado in June 1981. The department coordinates the work of the
local agencies in this area and provides counselors to serve
victims of flooding suffering emotional and other mental health
problems. ‘ ‘

2.5.16 Department of Education

The Department of Education provides input to 181 local
school boards on the location of their facilities, including
advise on protecting them from flood hazards.

School districts finance construction and = improvement of
facilities entirely with locally raised money.  The districts
have a lot of power to make decisions on their own. In addition,
they are exempt from county land use requirements other than
building codes. The result is that there is little control over
school districts that build facilities on land in unincorporated
areas of Colorado.

The State provides aid to school districts through the
School Finance Act of 1973. However, that money goes to the dis-
tricts' general funds and is not earmarked. There are no condi-
tions placed on the state aid, such as satisfactorily addressing
on-site hazards. 1If school districts request advice, such as how
to finance projects, how to get architectural services on con-
struction of facilities, the Department of Education staff will
inform them of State requirements that affect the construction of
school facilities in floodplains. The Department's role is con-
sultative, providing information to school districts primarily on
educational matters.

During the Big Thompson Flood of 1976, both the Loveland and
Estes Park school districts let their buildings, buses and other
facilities be used for relief purposes (school was out at the
time). In Holly, the school buildings were higher than many
businesses when flooding occurred, so they were used as relief
centers, 1In Kersey, a dam failure in 1973 caused flood damage to
school buildings, and the school district received a grant to
repair the damage.
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Some school districts have prepared emergency plans, but
many have not. There is no mandatory requirement for such plans,
just as there is no mandatory requirement for other floodplain
management activities,

2.5.17 Colorado Commission on Higher Education

The Commission on Higherr Education is the policy coordi-
nating body for the 7 boards that administer the State of
Colorado's 22 college campuses. The planning process used by the
Commission for constructing new State buildings is as follows:

(1) The Commission approves the campuses' General Master
Plans, which generally fall on a S5-year c¢ycle, These
plans analyze who the customers are and what they need
in terms of campus services.

(2) The Campus Physical Master Plans are prepared with a
5- to 10-year horizon on a 10-year cycle.

{(3) The Facility Progran Plans are prepared with a S5-year
horizon. They are necessary for any changes to physi-
cal facilities to be justified.

(4) The Capital Budget:s list the budgetary information
associated with the Facility Program Plans.

(5) The appropriation for construction allows the actual
construction (or purchase of property). After the
appropriation, the management of the project is handled
between the college and the State Buildings Division of
the Department of Administration.

The Facility Program Plan is referred to other State agen-
cies for review and a recomnendation is made by staff to the
Commission. They then take action which can include approval
with conditions., A checklist is used to ensure that either the
college or the Commission looks at the appropriate Floodplain

issues. The Commission tries to assure that Campus Physical
Facility Plans are consistent with local plans and with 1long
range state policies, They are exempt, by 1law, from 1local

requirements, but they do try to conform.
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"e « o At about 6:20 a.m. all
in our party was awakened by
a loud tree breaking thunder.
By the time we locked out the
first suge of water was 50
feet from our tent sending
trees crashing downward along
with tons of earth and boul-
ders. Water armd debris also
reiched our tent as we scram-
bled uphill with the first
picces of gear we could
grib. When we finally rea—
lized the darnger was over
neiar our tent we pulled our
gear ard tent up the hill and
watched the destruction. . .*

Visitor fram
Chicago, Illinois
camped at Ypsilon
Creek Campsite

3.0 CRITICAL ISSUES

The Lawn Lake Dam failure raises continuing, perplexing and
troublesome questions about how our citizens can be better pro-
tected from future flooding and how capital can be made available
to maintain and rehabilitate the many dams in this state, built
in many instances before and around the turn of the century.
These guestions have become more acute in recent years as a
result of rapid urbanization in many areas of the state,

Of critical importance is the establishment of an effective
flood hazard mitigation program which integrates aspects of dam
safety, floodplain management, and emergency preparedness.

3.1 Dam Safety

The key dam safety issues in need of resolution are related
to aging dams, hazard c¢lassification, frequency of dam
inspection, spillway design criteria, unsafe dams, and improved
dam safety 1legislation. Although hazaré classification and
spillway design criteria are not in- themselves "critical issues,"
an understanding of these concepts is important to recognizing
other issues which are critical. Some of the difficulties in
each of these areas are briefly discussed below.
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3.1.1 Aging Dams

The increasing age and possibility of failure of many dams
in Colorado is becoming a major problem., Many dams were built
around the turn of the century to capture surplus streamflow dur-
ing snowmelt runoff. This water is used to supplement irrigation
water requirements in the late summer for ditch systems with
junior direct flow water rights. BAs a result, these dams are in
need of additional maintenance and repairs as the aging and
erosion forces continue to wear on a dam and its related
appurtenances.

The State Engineer's 1list of certain dams in need of
rehabilitation was made available to the CWCB late in 1981 (see
Appendix). The dams on this list were those capable of storing
water on streams with interstate compacts where Colorado was not
using its full entitlement or where additional storage was
needed. In the last two years, 26 projects were authorized for
construction under the CWCB construction fund program, 20 in
Senate Bill 439 (1981), and 6 in Senate Bill 87 (1982).

From the 20 projects on SB 439, two involved new dam con-
struction at a State cost of $400,000; one involved repair of a
dam not included on the State Engineer's list at a State cost of
$112,000. '

From the six projects on SB 87, two involved new dam con-
struction at a State cost of $4,795,000; two involved repairs of
dams not included on the State Engineer's list at a State cost of
$2,182,000; and the Rio Grande Reservoir was on the State Engi-
neer's list (State cost was $1,134,500--out of which $619,500 is
non-reimbursable).

A letter was sent to 27 of the 34 project owners on the
State Engineer's list (because the CWCB was already working with
4 owners and the State owned the other 3 dams) informing them
about the CWCB program. Some telephone inquiries were made and
three written responses were received, but no project application
form was submitted to the CWCB for a project.

From the responses received to the CWCB program, it is
apparent that owners of dams in need of rehabilitation have the
following difficulties:

{1) They cannot afford the matching funds required which in
most cases may have to be borrowed at interest rates
that often may exceed 15%;

(2) Members of entities are reluctant to contribute more
for their water project and think that a grant program
through the State or Federal governments should be
available.
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3.1.2 Hazard Classification

About 10 years ago, the Dam Safety Branch of the Division of
Water Resources developed a hézard rating procedure based upon a
weighted analysis using dam height, reservoir capacity, estimated
evacuation and potential downstream damage.

The procedure was used for several years and was the basis
of the State's initial hazard ratings for the national inventory
of dams. It was eventually replaced with the rating work for the
National Dam Safety Program (NDSP),

Included in the federal NDSP are all artificial barriers
together with appurtenant works which (1) are twenty-five feet or
more in height or (2) have an impounding capacity of fifty
acre-feet or more. WNot included are barriers which are six feet
or less in height, regardless of storage capacity, or barriers
which have a storage capacity at maximum water storage elevation
of fifteen acre~feet or less regardless of height.
Classification of dams by size has not been adopted in Colorado.

Below is a table setting out hazard ratings for federal and
non~-federal dams in Colorado.

DAMS IN COLORADQ

High Moderate Low Total
Non-Federal 197 327 1,605 2,129
Federal 35 10 75 120
Total 232 337 1,680 2,249

The hazards pertain to potential 1loss of human life or
property damage in the area downstream of a dam in the event of
structural failure or misoperation of the dam or appurtenant
facilities. Dams conforming to criteria for the low hazard
potential category generally will be located in rural or
agricultural areas where failure may damage farm buildings,
limited agricultural 1land, or township and country roads.
Moderate hazard potential category structures will be those
located in predominantly ruwral or agricultural areas where
failure may damage isolated homes, secondary highways or minor
railroads or cause interruption of use or service of relatively
important public utilities. Dams in the high hazard potential
cateqgory will be those located where failure may cause serious
damage to homes, extensive agricultural, industrial and
commercial facilities, important public utilities, main highways,
or railroads. The following table sets forth the extent of
development with respect to 1loss of life and econcmic loss for
each category adopted in Colorado. The State criteria with
respect to 1loss of 1life is more stringent than the present
federal criteria.
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BAZARD POTENTIAL CLASSIFICATION

Category Loss of Life Economic Loss

Low None expected (No per- Minimal (Undeveloped
manent structures for to occasional structures
human habitation) or agriculture}

Moderate None expected (No urban Appreciable (Notable
developments and no more agriculture, industry
than a small number of or structures)

inhabitable structures)

High Some Excessive (Extensive
community, industry or
agriculture)

Information concerning the hazard classification associated
with dams in Colorado is public record, but it is not generally
disseminated to local c¢ity and county officials responsible for
public safety. There is little public awareness of the extent of
damage that could occur with the failure of dams, A list of high
hazard dams in Colorado is included in the Appendix.

Local emergency preparedness officials are usually unaware
if inundation maps of areas downstream from dams in their
jurisdiction have been developed and, even if they existed, dam
owners might be reluctant to bring them to their attention.

3.1.3 Inspection of Dams

The burden for inspection of dams must fall on the dam
owners. They are at the dam frequently. They watch it fill.
They watch it empty. They can best detect changes or points of
stress. However, dam owners are often limited in their knowledge
of how a dam functions, owner responsibilities, maintenance
requirements, and inspection practices. This is often compli-
cated by access problems and difficult terrain and weather at
high elevation dams.

A lack of funding has made it difficult for the Division of
Water Resources to provide adequate personnel and equipment to
inspect dams in a consistent and regular manner. There are
presently 8 full time employees approved for the field
engineering unit consisting of 7 engineers and a supervisor.
Additional engineers are needed to inspect dams and review
construction plans on a timely basis. In addition, other
resources are needed to support the engineers in order to allow
maximization of their professional expertise.

76



These supporting services include helicopter transportation to
remote dams, an automated data management system, additional
¢lerical personnel to maintain records and files, funds to allow
engineers to obtain additional state-of-the-~art knowledge, and
funds for recearch to allow data to be collected and analyzed on
embankment properties on dams with structural deficiencies.

In order to improve Colorado's dam safety program and to
participate in the National Dam Safety Program as requested by
the Corps of Engineers, staff of the Dam Safety Branch were uti-
lized to perform various activities related to this Federal pro-
gram from 1978 to 1981, As a result, safety inspections of some
dams, including Lawn Lake, were infregquently conducted or de-
ferred for several years. Consequently, the goal during the last
few years to inspect all high and moderate hazard dams was not
achieved.

A guide on how many times a dam should be inspected based on
hazard potential was developec by the Dam Safety Branch during
the early 1970s. The guide indicated high hazard dams should be
inspected more than once a year and low hazard dams should be
inspected about once in five vears. It was not implemented at
that time because of a belief all dams should be inspected once a
year.

If Colorado's dam safety program concentrated only on high
and moderate hazard dams, the total number of dams which need to
be inspected annually is 569, including Federal dams. The pres-
ent staff can do this task if there are no other responsibilities
added to their schedule. The present seven field engineers would
be assigned 81 dams each for arnual safety evaluations. Assuming
the remaining 1,680 low hazard dams were inspected once every
five years, another 48 dams would be added to each inspector's
annual schedule for a total of 129. Secretarial, clerical, and
technical support would still need to be increased. However,
construction inspections on new projects could not be performed
since the maximum number of inspections per engineer per year is
approximately 130 if quality inspections are to be conducted.

By way of comparison, the State of California dam safety
program uses a staff of 60 people to administer about 1,300 dams.
The majority of these are engineers and geologists. <California
has had very few dam failures in the past 20 years. Its programs
concentrate on dams greater than 25 feet in height and 50 acre-
feet in capacity, which is the standard adopted by the NDSP, If
Colorado adopted the same standard, the number of dams requiring
safety evaluations could be reduced. In most instances, low
hazard damsg would be eliminate by this change in the standard.
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If all 2,249 dams in Colorado are inspected once each year
with the present staff, each field engineer would have about 320
dams to inspect annually, which 1is impossible. The State
Engineer's Office has indicated it would take a total of
twenty-two field engineers to make 2,249 safety inspections per
year., Assuming 22 field engineers were available to make an
equal number of safety inspections, each would be assigned about
102 dams. This would be a reasonable number of dams to inspect
every year, along with the scheduling and follow-up work as well
as 20 to 30 construction inspections and inspections of
complaints.

Thus, an additional 16 engineers including at least two
supervising engineers would be required to annually inspect all
dams in the state. In order for a unit of this size to function
properly, additional clerical, secretarial, and technical assis-
tance would be required.

The options presented would greatly improve the safety of
dams in Colorado, but neither would guarantee against failures.
Beyond the provision of sufficient manpower to inspect every dam
every year, the following actions would substantially enhance the
existing inspection program:

{a) The provision of an automated data management system
which would allow inspectors and managers to interact
with the data base containing information pertaining to
special requirements of a given dam, date last in-
spected, follow~up with owners, etc. Presently, the
data files on the 2,249 dams are managed manually.

(b)Y Provision of adequate air transport to place inspectors
in a position to inspect those dams in remote areas in
the shortest time possible. Many dams are inaccessible
to vehicle traffic requiring lengthy travel times by
foot or horseback. Access to Lawn Lake bam, for exam-
ple, is limited by the National Park Service to foot
travel, horseback, or helicopter.

(c¢) Provision of adequate soil boring and test equipment to
allow determination of embankment properties. Know-
ledge of these facts can often provide advance warning
of potential stability problems.

{d) Provision of sufficient opportunities for inspector
personnel to participate in educational seminars and
meetings in order to remain current on state-of-the-art
technology with respect to dam design, construction and
inspection.
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3.1.4 Spillway Design Criter:ia

Present hydrologic criteria for evaluating the safety of a
dam or the design of a dam spillway are based on the damg hazard
classification and, in the case of federal dams, by hazard
classification and size.

The federal classification for size is determined by the
height of the dam and/or the storage capacity, whichever gives
the larger size category, as indicated below.

SIZE CILASSIFICATION

Category Storage (Ac-FPt) Height (Ft)

Small > 50 and < 1000 > 25 and < 40
Intermediate > 1000 and < 50,000 > 40 and < 100
Large > 50,000 > 100

The magnitude of the design flood is intended to represent
the largest flood that need be considered in the evaluation of a
given project, The discharge capacity of the spillway and/or the
storage capacity of the reservoir should be capable of safely
handling the recommended spillway design flood for the size and
hazard potential classification of the dam, In Colorado, the
8izing of dam spillways is & matter of state law. Colorado
Revised Statute 1973, 37-87-105, as amended, states in part:

"In making his determination, the state engineer shall be
guided by criteria related to the probability that precipi-
taton will be exceeded onze in five hundred years."

However, large reservoirs above inhabited areas may reguire
a reservoir spillway capacity larger than a 500~-year flood, and
small remote reservoirs may not need a 500~year flood spillway.
A comparison of State and Federal policy for approving reservoir
spillways is shown below.

SPILLWAY DESIGN FLOODS

Hazard Size Federal Criteria State Criteria
Low Small 50 to 100-yr frequency 100-year minimum
Intermediate 100~-vr to 1/2 PMF or incremental
Large 1/2 PMF to PMF damage analysis
Moderate Small 100-yr to 1/2 PMF 100--year minimum
(state) or Intemediate 1/2 PMF to PMF or incremental
Significant Large PMF damage analysis
{Federal)
High Small 1/2 PMF to PMF Incremental
Intermediate PMF damage
Large PMF analysis
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100-yr = 100-Year Exceedence Interval. The flood magnitude
expected to be exceeded, on the average, once in
every 100 vyears. It may also be expressed as an
exceedence frequency with a one-percent chance of
being exceeded in any given year.

PMF = Probable Maximum Flood. The £flood that may be
expected from the most severe combination of
critical meteorologic and hydrologic conditions
that are reasonably possible in the region,

The incremental damage analysis used in Colorado compares
the damages due to failure of the dam (caused by a flood which
just exceeds the routing capacity of the reservoir) with the
damages that would occur just before failure due to the design
flood itself. Pre~failure conditions can include spillway
discharge and any reasonable rainfall runoff occurring between
the damsite and the point(s) of interest below the dam.

A dilemma has developed because the spillway design flood is
related to the hazard classification which is a function of
development below the dam. Unfortunately this development is
beyond the control of the dam owner and, paradoxically, is often
encouraged by a false sense of security created by the presence
of the dam.

The State Engineer and the CWCB have no authority to
require restrictive zoning downstream of a dam based on the
potential dam failure. If people and their property downstream
are subject to hazard, even if those people move in after the dam
has been built, the dam owner is still responsible for damages
and cannot require state or local government to minimize his
responsibility through zoning or other means.

Owners of dams can protest at the hearings of the several
commissions which approve developments that occur below their
dams. In several cases, the dam owners have received relief from
zoning and requirements of the approving authorities. Tt is the
dam owners' responsibliity, however, to be diligent in regard to
development that would affect their dams and make the protests to
the commissioners.

The bottom line appears to be that all impoundments should
ultimately be designed for the Probable Maximum Flood (PMF) as if
they were a high hazard dam. The problem is that this is often
too costly for the present dam owners, and continual upgrading or
catching up is necessary as development takes place below dams.
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3.1.5 Unsafe Dams

A dam is considered "unsafe" due to hydrologic deficiencies
if additional significant damages or loss of life would occur due
to failure of the dam from the spillway design flood. A list of
26 dams in the state that are considered unsafe as a result of
inspections performed under the NDSP and presently under
restrictions or study is included in the Appendix. In order to
remove an order to 1limit the maximum allowable water surface
elevation and utilize the full storage capacity of a reservoir, a
dam owner must often expend large sums of money to improve the
emergency spillway capacity. In some situations, certain dams on
the unsafe dam 1list may be removed if study by the owner's
consultant proves that there will be no additional damage or loss
of life if it should fail during a flood event.

The incremental damage concept for spillway regquirements
recognizes that the volume of stored water could become insigni-
ficant with regard to additional loss of life or damage, in rela-
tion to the flood which is nct only threatening the dam, but is
also causing catastrophic damage downstream from the dam. In
other words, everything of value is "wiped out" prior to the dam
failure, or the increased staje-~discharge due to the dam failure
is insignificant. The dam owner is therefore liable only for the
excess flow,

3.1.6 Legislation

The present dam safety law (Article 87 of Title 37, CRS
1973) needs refinement and improvement in certain areas. One
important revision would permit the State Engineer to require the
dam owner to provide additional technical information and studies
regarding the safety of his dam.

The need for more authority to assure that dam owners comply
with recommendations of the Dam Safety Branch should be examined.
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3.2 Floodplain Management

There are several unresolved floodplain management issues
which were brought to the surface as a result of the recent
flooding on Fall River. These issues include the lack of a for-
mal insurance zone for dam failure floods, the very low number of
insured properties in Estes Park and the State, the availability
of floodplain mapping, and the adequacy and enforcement of local
floodplain management regulations.

Other floodplain management issues that have become apparent
are the lack of a State program to acquire floodplain land for
open space, management of State owned property in the floodplain,
and the design of private bridges in the floodplain.

3.2.17 Dam Failure Flood Zone

The flood on Fall River was, on the average, about 2 1/2
times as deep as the estimated 500-year flood stage. Flood
waters greatly surpassed the 500-year flood boundaries indicated
in the town's flood insurance study.

Since the requlation of floodplains in the United States is
based on the 100-year flood, the extent of flooding which may be
expected to occur below a reservoir as the result of a dam fail-
ure has not, with few exceptions, been included in federal or
State conducted floodplain studies,

In response to specific local requests, the CWCB has pro-
vided assistance to local communities by requesting the Soil
Conservation Service to make a detailed study on the extent of
flooding in the event of a dam failure. The SCS has conducted
detailed dam failure flood studies on Box Elder Creek in Weld
County and on three watersheds at Limon in Lincoln County,
Colorado. Flood insurance rate maps, which are a product of the
federally subsidized flood insurance program, take into account
only flooding from natural runoff and precipitation events.

In fact, as a matter of common practice, most engineers will
exclude from the calculation of peak discharge the drainage area
above any dam built with and operated for flood control bene-~
fits. This will indicate lower peak discharges from rainfall due
to a reduction in basin area. Otherwise the presence of a dam in
flood hydrology studies is essentially ignored by assuming the
reservoir at normal operating level and routing the flood through
the emergency spillway.

Evaluation of the flood hazards of existing or proposed dams
should they break would assist planning for development in down-
stream areas and help emergency preparedness and rescue agencies
prepare for disasters. Due to lack of funding, however, the
State has never been able to implement a program for methodically
evaluating the flood hazards associated with the failure of dams
in Colorado.
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3.2.2 Flood Insurance

The number of communities in Colorado enrolled in the
National Flood Insurance Program (NFIP) as of December 31, 1982
is summarized below:

COLORADO COMMUNITIES IN THE NFIP

-Total Total

Emergency Regular in NFIP in State
Counties 25 17 42 63
Cities and Towns 76 80 156 265
Totals 101 97 198 328

The number and value of flood insurance policies in effect
in Colorado rapidly increased from 1974 to a peak during 1980.
This dramatic increase was dune primarily to the effort by the
Federal Emergency Management Agency (FEMA) from 1978-80 to
convert as many Colorado communities to the regular program as
possible. Since 1981, the number of policies in force has been
declining gradually at an average rate of about 26 policies per
month. The trend in flood insurance including separate policies
for structures and contents is shown in figure 3.1. A list of
communities participating in the National Flood Insurance Program
is included in the Appendix,.

The table below shows th2 annual status of flood insurance
policies for both the regular and emergency programs. The
average amount of each policy appears to have more than doubled
since records are available.

ANNUAL STATUS OF FLOOD INSURANCE POLICIES IN COLORADO

Number of Policies

Date Regular Emergency Total Amount

Dec. 31, 1974+ 600 1400 2000 $50,000,000
Dec., 31, 1975%* 800 2700 3500 95,000,000
Dec, 31, 1976%* 1000 3600 4600 140,000,000
Dec. 31, 1977%* 1200 4800 6000 260,000,000
Dec., 31, 1978 2333 5117 7450 270,192,800
Dec, 31, 1979 5962 4742 10704 455,865,300
Dec. 31, 1980 6278 4008 10286 492,996,100
Dec., 31, 1981 5455 2958 8413 439,193,200
bec. 31, 1982% 5300 2800 8100 439,000,000

* egstimated from graph in figure 3.1
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A breakdown of policies by structures and contents for flood
insurance policies actually in forece in Colorado as of October 3,
1982 is shown below. Approximately 80 percent of all policies
are for structures., Assuming there are 62,000 homes and 12,000
businesses exposed to the 100-year flood in Coloradeo, only about
9 percent of these structures are covered by flood insurance.

FLOOD INSURANCE POLICIES IN COLORADO

Program Structures Contents Total
Regular 4344 396 5340
Emergency 2205 635 2840
Total 6549 1631 8180

The amount of flood insurance coverage in Colorado as of
October 3, 1982 is shown below. The value of structures insured
is approximately two-thirds the total amount covered. If the
estimate of the total value of exposed property in Colorado of 6
billion dollars is correct, it appears only about 7 percent of
it is presently covered by insurance.

AMOUNT OF FLOOD INSURANCE IN WHOLE DOLLARS

Program Structures Contents Total

Regular 222,779,400 108,054,400 330,833,800
Emergency 72,855,800 35,174,800 108,030,600
Total $295,635,200 $143,229,200 $438,864,400

The declining enrollment and low level of participation in
the National Flood Insurance Program in Colorado as demonstrated
by the above statistics highlight a significant problem.

3.2.3 Identification of the Floodplain

The starting point of any floodplain management program is
the identification of flood hazard areas.

Most of the incorporated cities and towns and all counties
in Colorado have some kind of stream, lake, pond, or drainageway
within their boundaries. Flood hazard problems can be identified
through a flood hazard study based on observation of an actual

flood event or on the projection of such an event. The
occurrence of floods are not predictable; however, the
probability of their occurrence c¢can be quantified. The

hydrologic (peak rate of flow and flood volume) and hydraulic
(flood depth and velocity) parameters of each flood problem can
be estimated through application of engineering principles and
procedures,
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A Floodplain Information Report or a Master Drainage Plan is
a means of providing community officials with information to
describe flooding and find solutions to drainage problems,
Community officials then know how high the water might rise,
which structures and dwellings might be flooded, and which areas
would be safe. Wwith basic floodplain information and data, a
community can enter the WNational Flood Insurance Program and
enforce floodplain zoning regulations for managing its
floodplains. With the aid of an engineering investigation of a
community's flood and drainage problems, local planners can begin
to address those problems and prioritize expenditures 1in a
systematic order,

To date, about 2,800 stream miles have been studied in
detail for flood hazards as shown in figure 3.2. It is believed
that approximately 6,000 stream miles in Colorado are developable
and need to be evaluated. The stream miles which have been
studied thus far are estimated to represent about 60% of the
present potentially endangered population. Figure 3.2 indicates
the status of floodplain mapping in Colorado.

Colorado floodplains have been studied by the Federal
Insurance Administration formerly under the U.S. Department of
Housing and Urban Development (HUD) and now under the Federal
Emergency Management Agency (FEMA), the U.S. Army Corps of
Engineers, the USDA Soil Conservation Service, the Colorado Water
Conservation Board, the Urban Drainage and Flood Control
Distriet, local governments, and private consultants.

The first floodplain information report in Colorado intended
for land use management was prepared by the U.S. Army Corps of
Engineers (COE) in 1963 for the South Platte River through
Denver. From the middle 1960s through the late 19702, the COE
was the most aggressive federal agency doing floodplain mapping
in five regional corps districts which extended into the state.
The engineering for these studies was provided at no cost to
the state provided the CWCB furnished the COE with suitable base
maps.

Beginning in 1972, the CWCB initiated a state program to map
floodplains which required matching funds from the 1local
government having jurisdiction on the river being mapped. From
1974 up to 1980, the Board's mapping program received $150,000
annually from the Legislature which, with matching funds from
local governments, leveraged the amount to at least $300,000.

With the creation of the National Flood Insurance Program, a
shift in federal emphasis in floodplain mapping from the Corps of
Engineers to the FEMA occurred in the mid 1970s. In 1977, the
first Flood Insurance Study for Colorado was designated, and the
Corps involvement declined. However, the same base mapping
arrangement that existed with the Corps still exists with FEMA,
except the CWCB no longer has funds directly available for this
activity. '
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In FY 1980-81, the CWCB's mapping program funds were reduced
to $100,000, and the Legislature specified a cost-share ratio of
2/3 local to 1/3 state funds be required, In FY 1981-82 the
Legislature provided no funds at all for the mapping program. 1In
FY 1982-83 the General Assembly's appropriation to theboard was
reduced by $116,000 and contained a provision which required, for
the first time, that the board staff charge local govermments a
fee to perform other floodplain management services.

To best utilize the limited funds that remain available for
mapping from other agencies each year, the CWCB prepares an
annual floodplain study priority list. The list shows floodplain
study needs of all the communities in the state and prioritizes
those needs according to the magnitude of the flooding possible,
current population, ongoing and anticipated population growth,
and other related factors. Federal and State agencies with funds
available for floodplain studies in Colorado use the list to
develop work programs.

The reduced availability of public funds for floodplain
studies and continued development pressure on floodplain areas in
the state could result in two scenarios:

1. Either developers will have to study and delineate more
miles of floodplains themselves in compliance with State
standards, or;

2. More miles of floodplains will undergo development
without adequate delineation of flood hazard areas,
increasing vulnerability to future flood damages and
loss of life,

3.2.4 Development and Enforcement of Floodplain Regulations

Choosing appropriate floodplain management concepts is an
important step towards developing a local floodplain ordinance.
Within Colorado, two basic concepts for dividing the 100-year
floodplain into an inner, more restrictive subdistrict and an
outer subdistrict where development may be allowed are suggested
in the CWCB Model Regulations as options to local units of
government. These options are:

1. The Floodway Concept which specifies an allowable rise
{.5') in water surface elevations to pass the 100-year
flood provided hazardous velocities are not produced.

2. The Hazard Area Concept where a depth of 18 inches or
greater and a velocity of 3 feet per second or greater
is considered the high hazard area which must be kept
free of development.
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It has been discovered throughout the state that both
concepts have their merits. The Floodway Concept, based on a
rise criteria, is a sophisticated engineering solution, It is
gquite compatible for wide, flat-sloped floodplains where
conveyance capacity must be preserved. By assuming encroachment
from both sides of the channel, the floodway line may be
conservative since development may not take place at every
point. Unfortunately, the floodway is more expensive to determine
and can involve some political decisions such as in the
assumption of the distribution of reduction in c¢onveyance
capacity from each side of the channel. On steep gradient
streams in Colorado, encroachment on the floodplain can appear to
lower water surface profiles as the computer solution of flow
passes into the super-critical regime with shallow depths and
high velocities. Another 1limitation of the floodway concept is
that the specificed but arbitrary rise criteria of 1.0 feet or
0.5 feet may not relate to actual damage potential.

The Hazard Area Concept is based on a depth c¢riteria, and
its application, simple to understand, does not reguire as much
detailed engineering, This concept is most applicable to the
narrower and steeper gradient streams found in the mountain
regions of the state. The criteria relates to potential damages
produced by static and dynamic flood forces caused by depth and
velocity. The Hazard Area Concept does not work well in wide
floodplains where development pressure is great.

The Board's initial mcdel floodplain regulations were
adapted in 1975 pursuant to Section 24-65.1-202(2)(a){I), CRS
1972 as amended. Because of c¢hanges in federal laws, rules and
regulations, ©particularly relating to the National Flood
Insurance Program, the model was recently revised to incorporate
elements of the model regulations promulgated by FEMA.

The Board's revised model was formally adopted by the CWCB
on June 2, 1982 and is responsive to the needs of the local
government., Any deviations frrom the FEMA model requlations are
justified by circumstance unique to Coloradc. However, FEMA has
not responded to repeated requests for formal endorsement.,

By state law, the enforcement of floodplain regulations in
Colorade is in the hands of local governments. In 1980, the Land
Use Commission conducted a survey of all counties and
municipalities in Colorado +to determine the status of their
planning, regulations, and interjurisdictional activities. Their
findings were:

[ 63 out of 63 counties have adopted subdivision
regulations

° 49 out of 63 counties have adopted zoning resolutions
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' 26 of 63 counties have adopted a current master plan for
all or part of the unincorporated area of the county

® 9 of 63 counties have an Operational land use management
system inplace, including adopted policies, plans,
regulations and the adminigtrative structure adequate to
manage anticipated growth,

The adoption and enforcement of floodplain regulations is a
prerequisite to entering and staying in the National Flood
Insurance Program. As of November 15, 1982, there were 26 cities
and 4 counties which have had flood hazard areas identified by
FEMA but were not in the federal Flood Insurance Program. Five
communities in Colorado have been suspended from the regular
program presumably for not enforcing acceptable floodplain
ordinances.

3.2.5 Acquisition of Floodplains

A significant number of improved or developed properties
along streams in Colorado are now located in identified flood
hazard areas, The potential for development in the floodplain at
other 1locations is high and will increase directly with the
increase in state population.

Immediately after a flooqg disaster occurs, special
opportunities exist to acquire these properties and convert them
to appropriate land uses. The Federal government has developed a
program under Section 1362 of PL 93-288 to acquire dJdamaged
properties, but the use of strict damage criteria often prevents
implementation.

Many Colorado communities have developed master plans for
public improvements which often include achISltlon of open space
as an objective., No formal state level program exists to acquire
damaged floodplain land, although the Land and Water Conservation
Fund administered by the Division of Parks and Qutdoor Recreation
might be applicable.

3.2.6 State Property in the Floodplain

The Department of Natural Resources through the Division of
Wildlife, the Division of Parks and Outdoor Recreation, and the
State Land Board owns considerable property in the floodplain
including dams, fish hatcheries, wildlife areas, state parks, and
leased property.

In addition, the Colorado Water Conservation Board, in the
administration of the CWCB  construction fund for dam
rehabilitation and other water resource development projects, has
set a practice of taking title to the constructed improvements as
a way of obtaining financial security on monies essentially
borrowed by the entity. Thus, on paper the CWCB has also become
the apparent owner of several dams in the state.
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Although a few emergency preparedness plans exist for many
of the dams owned by the State, this task is not complete. Few
state agencies have adopteé¢ formal rules and regulations
following the Governor's 'xecutive Orders on floodplain
management, Thus, flood hazard areas (including dam failure
inundation zones) have not been identified in State owned
recreational areas.

The matter of liability, should a dam owned by the State
fail, has not been tested.

3.2.7 Bridges

Many private and public bridges located within the Fall
River floodplain were significantly damaged or destroyed by the
flood waters and the debris they carried. Private bridges and
roads which are 1lost duriny a flood result in temporary
inconvenience to the affected public and insignificant
reconstruction costs. These facilities have often been built
with little attention to proper hydrologic design standards.

The shape and amount of fill or rip-rap material placed
on the upstream side of a bridge has an effect on backwater
during a flood. If fill material is allowed to constrict the
area under the bridge, the force of the floodwaters is
concentrated, resulting in greater damage. Serious
erosion problems can occur during flash flocding if the existing
stream channel has not been properly stabilized in the vicinity
of roadways or structures. Utility lines and other obstructions
around bridges can impede debris removal. These obstructions can
make it difficult to provide temporary bridge structures and for
heavy equipment to remove debris or make emergency repairs.

Cities and counties may not have adopted standards for
roadway and bridge design. Some local governments lack specific
design standards for road and bridge construction. To qualify
for federal participation to reconstruct these facilities, it is
necessary to have standards in effect prior to the need for
reconstruction. Failure to do so could ijeopardize federal
participation in reconstructior.

The following standard references are available to 1local
governments in the design of bridges:

1. Colorado Roadway Desicn Manual, 1980 as amended.

2, Colorado Standard Specifications for Road and Bridge
Construction, 1981

3. A Policy on Design of Urban Highways and Arterial
Streets, American Association of State Highway and
Transportation Officizls.
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4., Hydraulic Design Series, published by the Federal High-
way Administration, U.S. Department of Transportation.

The Colorado Department of Highways Underground and Utility
Permit Process and the Corps of Engineers 404 Permit Process can
also play a role in the proper design of bridge structures in the
floodplain.

The Town of Estes Park and Larimer County have recently
designed and tested standard bridge replacements to insure they
can adequately handle a 100-year flood. They have also adopted
and enforced bridge standards requiring that new bridges located
in identified floodplain areas must be capable of handling 100-
year floods without sustaining significant damage. The use of
these standards by other Colorado communities could significantly
reduce flood damages.

3.2.8 Legislation

Several bills have been passed in Colorado that have dealt
to varying degrees with floodplains and their regulation or
management., However, there is no single comprehensive floodplain
management authority for the state. instead there are seven
separate bills relating to land use controls and six separate
bills relating to flood control projects which have been incor-
porated into the Colorado Revised Statutes. Because these bills
were developed and adopted separately, there is a lack of coor-
dination, and in some cases there are conflicts among them.
pefinitions that differ slightly from statute to statute can
create more than just a problem of semantics. The result is a
set of floodplain management authorities which is less complete
and less efficient than it could be,

3.2.8.1 Land Use Legislation

Section 30-28-111 for counties and 31-23-301, CRS 1973, for
municipalities provide the Water Conservation Board with the
authority and responsibility for designating and approving flood-~
plains for local regulation., However, it does not refer to the
100-year flood or any specific standards defining what is or is
not a floodplain.

In Section 24-65-105(1)(b), CRS 1973, it would appear that
the word "floodway" is intended to mean "floodplain," but this is
unclear. The 100-year "floodway" is not defined by any criteria
or standards. The result of these two problems is a need to
clarify what the areas are in the State that "should be identi-
fied" and what standards should be used in "identifying” them,
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Section 30-28-133, CRS 1973, Sub-division Regulations, makes
general references to "storm drainage," "geologic factors,"
"floodwater problems" and "flood control," but no specific refer-
ences to the 100-year floodplain (or any other technically
defined flocdplain) or to development standards for any such
floodplain. There is a reference to "a one hundred year storm,"
but it addresses the need for detention facilities for runoff
from a developed subdivision that exceeds "historic runoff" from
the same area "in its undeveloped . . . condition." As with
other bills the enabling authority is general in nature, and no
agency is given responsibility for technical review or for devel-~-
opment of technical standards.

H.B. 1041, embodied in Section 24-65.1-101 et seq., CRS
1973, is more specific than much of Colorado's land use legisla-
tion, but is still fairly general with regard to floodplains.
Tied to the legislation are model regulations which specifically
define the 100~-year floodplain. The model regulations are
described as guidelines to be followed by local governments in
locally administering natural hazard areas. The Colorado Land
Use Commission is one of the links holding the above sequence
together. Because the Commission's staff is so small and because
the Commission has not traditionally received much legislative
support, it is less 1likely that 1local governments will be
required to regulate floodplaias.

Floodplain studies that are carried out pursuant to 24-65.1
(CRS 1973) must meet CWCB standards, but no standards or criteria
are tied to the legislation. Requlrlng CWCB standards to be met
by floodplain studies and rejuiring CWCB designation prior to
local designation and administration give the Water Conservation
Board authority to set standards, but standards need to be tied
to the legislation to complete the sequence.

Municipalities may create planning commissions under
authority of 31-23, CRS 1973. If a commission is created, its
duty is to prepare a master plan including "the promotion of
safety from flood waters.," Also, the community may adopt
subdivision regulations. However, the enabling language for
subdivision regulations does not mention floodplains or natural
hazards or their regulation.

3.2.8.2 Flood Control Legisla‘“ion

A number of counties have requested technical and financial
assistance to accomplish flood control projects under authority
of Section 30-20-102 et seq., CRS 1973. With a limit of 7
percent in total state agency budget increases per year, no money
has ever been available for such a program.

Section 37-2-101 et seq., CRS 1973, describes the formula-

tion of Flood Control Conservancy Districts. Apparently there
were such districts in the 1930s, but none are currently active.
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Conservancy districts today are primarily involved with
irrigation activities. The legislation was passed sixty years
ago, so the flood control aspects are somewhat outdated.

paragraph (c) of Section 37-60-106 et seq., CRS 1973, can be
interpreted to say that the Board has authority to develop plans
for flood control measures; however, the word "control" is not
present. paragraph (j) clearly states that the Board can
participate in the construction of a flood control project;
however, the project must be an authorized federal project.
Federal requirements may be too complex and stringent for many of
these projects to be realized. Otherwise an attempt can be made
to fund local flood control projects through a CWCB 1line item
appropriation or through a special bill.

Section 37-60-119 CRS, 1973, describes the construction of
water and power facilities, including flood control projects,
from the CWCB construction fund.

Since a flood control project is non-revenue generating,
many units of local governments find the CWCB construction fund
to be of little use because all borrowed monies must be repaid.
Traditionally, monies for flood control have been made available
to local governments on a cost-sharing grant basis. For a small
local protection project, this fund source would not be appli-
cable, because a special district would need to be formed prior
to receiving the first dollar of construction monies.
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3.3 Emergency Preparedness

3.3.1 Public Awareness and Bducation

Successful hazard mitigation activities and disaster pre-
paredness programs in general are directly related and highly
dependent on the level of threat awareness and education the gen-
eral public may have. Colorado has a constantly growing resident
population, as well as large numbers of tourists who come here to
enjoy year-round recreational opportunities, Many newcomers and
tourist visitors are unaware of the natural hazards that exist in
Colorado and what they should do if they are exposed to a hazard-
ous event,

Colorado has classified numerous high and moderate hazard
dams, as well as a number of high hazard canyons. History has
shown a flash flood caused by either a dam failure such as Lawn
Lake or a meteorological event such as the Big Thompson flood can
have disastrous consegquences. These threats are magnified since
little has been done on a systematic basis to identify in lay-
man's terms for the general public on a site specific basis where
these hazards exist, who and what is threatened and what are the
positive response actions that should be taken. Hazard determin-
ation, pamphlets, warning signs, and public service announcements
are the means that can be used to begin to address this issue,
but progress will depend on an organized and systematic approach.

3.3.2 Warning Systems

To warn residents of impending floods, a mixture of human
and technological means should be utilized to form an effective
system., Spotters who live along streams comprise important ele-
ments of warning systems in existence in Colorado, largely under
sponsorship of the National Weather Service. But many potential
floodplains need stream gauges and warning instruments to cover
areas where spotter activity is impractical.

Non-automated stream staff gauges are needed at selected
free~standing and bridge sites which can be read out by passing
observers and law enforcement personnel, They should clearly
indicate water depth and the significance of flood stages. A
depth—~discharge relationship must be developed for each site.

These instruments have been effectively utilized-~for
example, in Boulder Canyon~-btt many governments find their cost
prohibitive. Most potential dam failure inundation zones are not
equipped with the instrumentation that could save lives should
failure occur. Many of the areas that need to be monitored are
located in low tax base jurisdictions; therefore, a federal/state
program that provides funding incentives may be essential for
providing needed instrumentation. Advancements in technology are
lowering costs and providing for wider and more timely coverage.
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The authority for the federal government to make river
forecasts is set forth in Department of Commerce Organization
Order 25-2B, Section 12. This authority is vested in various
offices of the National Weather Service (NWS).

This responsibility includes the issuance of flash flood
watches and warnings in the event of dam failures, Obviously
such warnings are not always possible., There are times, however,
when timely information on dam breaks would allow the National
Weather Service to warn persons downstream of potential floods.
To accomplish this, it is imperative that the NWS be informed as
soon as possible of actual or imminent dam failures.

The River Forecast Center (RFC) in Kansas City, Missouri,
prepares stage forecasts for the Cache La Poudre River in
Colorado with a lead time of 12 hours or more, based on basin
configuration and antecedent rainfall. Also, the RFC-produced
Headwater Guidance Advisory, issued twice weekly, is a notice of
rainfall needed over a period of three hours or so to produce
bankfull stages in various front range canyon areas. With this
information, local observers can be made alert to the possibility
of flooding and aware of the importance of rainfall measurements.

The NWS has developed a forecasting table for the municipal-
ity of Rustic, Colorado in the Poudre River Basin which relates a
range of generalized rainfall distribution on the basin upstream
from the community to the resulting streamflow at Rustic. This
sort of forecasting relationship, for internal use by the Weather
Service Forecasting Office in Denver, would be equally useful to
local emergency preparedness offices,

3.3.3 1Integration of Emergency Response

In any emergency situation, especially one of the magnitude
of the Lawn Lake flood, there may be numerous individuals who
respond with a variety of professional backgrounds representing
various agencies of several political Jjurisdictions and
authorities,

Without a preplanned system that allows for integration,
direction and control, and establishment of resource priorities
and which recognizes political, professional, statutorial and
financial considerations of those involved, there will be gaps
and overlaps in emergency response, In the Lawn Lake emergency
there was some verbal coordination before the event, but nothing
of a formal nature. Consequently, the Park Service operated in
partial isolation from the town and county. The County Sheriff
and Town Police Chief did coordinate their activities, but a
pre~existing agreement for identifying interagency and
interjurisdictional responsibilities would have enhanced the
effectiveness of these two agencies as well as the various other
agencies involved.
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A standardized structure to address interagency and inter-
jurisdictional decision making should be developed and modified
to suit local entities.

3.3.4 Coordination of Mitigation Activities

Many federal, state, local and private agencies can and
should play important roles in mitigating the impacts of disas-
ters. A mechanism to facilitate and ensure coordination among
all entities involved in hazard mitigation is an urgent need that
would be particularly cost effective in the future. This mecha-
nism would be comprised of a council of agency representatives
and a hazard mitigation offic¢er. Through their work, such a
State Hazard Mitigation Council could develop a State Hazard
Mitigation Plan to gquide future progress in this vital area.
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"...1 started to hear a
sound like an airplane.
Also there were loud boonms.
It got louder and louder. I
thought it was breaking the
(sound barrier). I kept
looking for a plane but
couldn't see one. I got
suspicious and started to
look upstream. I saw trees
crashing over and a wall of
water coming down. I
started to run as fast as I
coald for high ground.
There was a deafening roar.
I fell and got up and kept
ruaning. I stood on high
ground and watched it wipe
out our camp site., It
knocked everything in its
path over. Steve didn't
stand a chance..."

Park Visitor from
Appleton, Wisconsin
camped at Roaring River
campsite

4.0 MITIGATION RECOMMENDATIONS

The following recommendations for changes in existing state
programs or development of new programs in the areas of dam
safety, floodplain management, and emergency preparedness are
intended to contribute toward reducing future flood damages.
Most of the recommendations are logical responses to the problems
identified in the previous discussion of critical issues. The
majority of the ideas were developed by task force members after
reviewing their own agency programs.

BEach recommendation incl.udes a brief statement of the
problem, a general statement of the recommended solution, ideas
for short and long term initiatives, the lead agency and any
cooperating agencies if appropriate, and a preliminary estimate
of the cost to implement the idea. The preliminary cost
estimates are intended to ind.cate the relative level of effort
for each recommendation.
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4.1 Dam Safety

4.1.1 1Increase Frequency of Dam Inspection

Problem: There is a lack of funding to provide adequate
resources to inspect dams in a consistent and regular manner.
Additional engineers are needed to inspect dams and review con-
struction plans on a timely basis. 1In addition, other resources
are needed to support the engineers in order to allow maximiza-
tion of their professional expertise. These supporting services
include helicopter transportation to remote dams, an automated
data management system, additional clerical personnel to maintain
records and files, funds to allow engineers to obtain additional
state-of-the-art knowledge, and funds for research to allew data
to be collected and analyzed on embankment properties, etc. on
problem dams.

Solution: Request additional funds from the Legislature.

Short Term Initiative: The State Engineer's budget request
for the 1983-84 fiscal year, as in past years, recognizes the
need for additional resources in dam safety and contains a
request for the following additions to the existing program:

a. Field Engineers - 1 supervisor and 4 engineers

b. Design Review Engineers - 3 engineers

¢. Clerical Support -~ 3 administrative clerk typists
d. 80 hours of helicopter rental

e. Rental of drilling equipment and soil testing

f. Professional training fund

g. Consultant fund for problems requiring special
expertise,

Long Term Initiative: 1Increase field inspection unit staff
to 22 inspectors so that all dams can be inspected annually.

Lead Agency: State Engineer.,

Cost: The State Engineer's budget request for additions to
the Dam Safety Program will require $523,000 in additional
funding. This budget request has been approved by the Director
of the Department of Natural Resources and now is under review by
the Office of State Budgeting and Planning. The exact budget
request to be forwarded by the Governor to the Legislature's
Joint Budget Committee is not known at this time.
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4.1.2 Coordinate Dam Safety Activities Among State Agencies

Problem: A formal system to integrate and coordinate the
broadest range of dam safety issues does not exist in State
Government. The State Enginezr 1is responsible for the State's
Dam Safety Program, and his o¢rientation is primarily on
structural issues related to maintaining the integrity of dam
structures, But many other State agencies have associated
responsibilities, such as the mapping of geologic and seismic
hazards, reduction of flood damages, development of water
resources, and the safety of cownstream population. Well before
Lawn Lake, major efforts in c¢oordination have been made by the
State Engineer, the Geological. Survey, the CWCB and DODES; but
there is no formal system to include the activities of these and
other interested state agencies in the area of dam safety.

Solution: Form a State Dam Safety Coordinating Task Force
of concerned State agencies to coordinate dam safety activities.
This program would be coordinated with the National Dam Safety
Program and would include work elements to satisfy a range of
structural and non-structural objectives,.

Short Term Initiative: Create by Executive Order a Dam
Safety Coordinating Task Force of representatives from concerned
State agencies under chairnanship of the State Engineer,
Department of Natural Resources. This group would include the
following agencies: State Engineer, CWCB, DODES, Department of
Local Affairs, Geological Survey, Division of Parks and Outdoor
Recreation, Division of Wildlife, and others as appropriate. The
Geological Survey contributions from field work and associated
earthquake analyses and DODES work on non-structural planning are
particularly important. The Department of WNatural Resources
should submit a proposal for Executive Order by March 1, 1983.

Long Term Initiative: The Dam Safety Coordinating Task
Force should annually review the activities of the various repre-
sentatives in the area of dam safety to maximize coordination and
cooperation among state agencies to assure public safety.

Lead Agency: State Engineer in cooperation with DODES, the
CGS and the CWCB.

Cost: 81,000 per year.
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4.1.3 Require Dam Owners to Develop Additional Technical
Information

Problem: The present dam safety law (Article 87 of Title
37, CRS 1973) needs refinement and improvement to permit the
State Engineer to require dam owners to provide additional tech-
nical information and studies. regarding the safety of their
dam(s). This is a problem since dam owners are often limited in
their knowledge of owner responsibilities, maintenance require-
ments, and inspection practices,

Solution: A comprehensive Dam Safety Law is needed to
modernize the existing law and clarify safety requirements to dam
owners.

Short Term Initiative: The State Engineer has drafted a
revised Dam Safety Law and submitted it to the Interim Committee
on Agriculture and Natural Resources (SB 15). This proposed law
is comprehensive (in structural terms) and should address most of
the concerns that have arisen since the failure of Lawn Lake dam.

Long Term Initiative: Legislative action should be sought
to give the State Engineer authority to impose sanctions on dam
owners who fail to comply with directives and recommendations
emanating from official dam inspections.

Lead Agency: State Engineer.

Cost: Variable to be paid for by the dam owner.
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4.1.4 Promote the Rehabilitation of Aging Dams

Problem: Many dams in Colorado are old, having been built
around the turn of the century to capture surplus streamflow
during snowmelt runoff to supplement irrigation water require-
ments in the late summer. As a result, these dams are in need of
increasing maintenance and repairs as aging and erosion forces
continue to wear on the dams and their related appurtenances.
However, money in the form of 1low interest 1loans availabile
through the Colorado Water Conservation Board is difficult for
most dam owners to obtain. The Board's program is primarily
directed at putting water to beneficial use to maximize
interstate compact allocations.

The problem of aging dams may become worse as new deficien-
cies are discovered through the combination of frequency of
increased inspection; passage of the revised dam safety law which
would allow the State Engineer to request additional studies,
investigations, and data for problem dams; and the Dam Owners
Safety Manual which will educate owners in detail on their
responsibilities.

Solution: The CWCB Cocnstruction Fund program should be
promoted to enhance participation by dam owners.

Short Term Initiative: Re—-evaluate the existing criteria
for participation in the CWCB construction fund program to recog-
nize the significant benefits to be derived from reducing poten-
tial flood damages.

Long Term Initiative: The capital investment plan should be
pursued with owners and with future legislatures.

Lead Agency: CWCB in cooperation with the State Engineer.

Cost: $1,000.
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4.1.5 Reduce Cost for Dam Spillway Rehabilitation by
Investigating New Ideas

Problem: Recent changes in hydrologic criteria used to
evaluate dam safety have caused many dams in Colorado to be
classified as unsafe due to inadequate spillway capacity.
However, costs to increase spillway capacity by enlargement are
often beyond the financial resources of dam owners.

Solution: Fuse plugs constructed in a low spot in the
embankment of existing dams have been suggested as a low-cost
alternative to increasing spillway capacity. Essentially, the

method attempts to control the rate and location of failure
during a large flood when overtopping of the main embankment is
imminent.

Short Term Initiative: Investigate the need to contract
with Colorado State University to conduct model studies in their
hydrau11c laboratory and prepare a report on the feasibility of
using fuse plugs to increase emergency spillway capacity.

Long Term Initiative: Identify from the 1list of dams in
need of rehabilitation those structures where the recommended
method might be a feasible option.

Lead Agency: State Engineer

Cost: §50,000.
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4.1.6 Develop a Means for Dam Owners to Obtain Relief to Support
Dam Rehabilitation or Improve Spillway Capaclty Due to
Downstream Development

Problem: Dam owners are responsible for flood damages below
their dams if they fail, but they cannot require State or local
governments to minimize their responsibility through restrictive
zoning. They can only protest and rely on the judgement of sev-
eral commissions that approve development below their dams.
People who settle in the dam failure inundation zone long after a
dam has been built raise the hazard classification of the dam.

Solution: Establish special improvement districts in the
dam failure inundation zone which can be used to finance dam
rehabilitation or improve spillway capacity. Require new devel-
opments in the inundation zone to pay a fee for maintenance of
dam safety.

Short Term Initiative: Request the Attorney General to
(1) research past case histories where dam owners have protested
development below their dams and obtained relief, and (2) the
legal feasibility of establishing restructure zoning or improve-
ment districts based on the dam failure flood boundaries.

Long Term Initiative: Draft new legislation which would
make it possible for dam owners to generate revenue in proportion
to the rate of development below their dams.

Lead Agency: CWCB in cooperation with the State Engineer.

Cost: §5,000,
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4.1.7 Provide Concerned Local Government Officials with Dam
Information in State Files

Problem: Information relative to dam operations and safety
inspections is not routinely distributed among all parties who
need that information. This information is required by local
officials to prepare more adequately for emergencies within their
geographical areas of responsibility.

Solution: State offices and agencies having dam data must
take steps needed to improve accessibility and provide the latest
inspection reports and other appropriate information on all high
and moderate hazard dams to concerned County officials
responsible for emergency preparedness.

Short Term Initiative: Send a letter to county disaster
coordinators advising them what dam information exists and how it
can be obtained. Existing dam information in state files should
be reproduced and sent to the concerned county emergency
management officials.

Long Term Initiative: Seek authority to require dam owners
to provide the State with 1listings of responsible parties,
notification of <change in ownership, emergency preparedness
plans, and inundation maps for all dams in Colorado. It might be
necessary to require dam owners to update this material at
periodic intervals, perhaps every two or three years. This
information should be reproduced and sent to the local emergency
management coordinator concerned.

Lead Agency: State Engineer in cooperation with DODES.

Cost: Variable cost to dam owner for reproduction expenses.
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4.2 Floodplain Management

4.2.1 Re-establish a State Program to Map Flood Hazard Areas in
Colorado Communities

Problem: Many floodprone areas in Colorado have not been
mapped. The threat to many Coloradans who reside or may build in
these areas has not been delincated due to insufficient funding
at all levels of government. The benefits of a floodplain
mapping program have not been well documented, and the potential
for such information to reduce flood damages is not understood by
the public.

Solution: State government should reinstate the CWCB pro-
gram and continue mapping floodplains in Colorado.

Short Term Initiative: The Colorado Water Conservation
Board should document the cost effectiveness of floodplain
mapping to reduce flood damage3 and continue to seek an appro-
priation during the next legislative session to continue mapping
of flood hazard areas.

Long Term Initiative: The CWCB should continue to advise
FEMA of State priorities for funding of flood insurance studies
in Colorado.

Lead Agency: Colorado Water Conservation Board.

Cost: 8§200,000 per year :o be matched 50-50 by local
governments.
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4.2.2 Create a State Managed Permit System for Proposed
Development in the Floodplain.

Problem: Many local governments in Colorado, including
Larimer County, have enacted and are implementing floodplain land
use requlations. However, there are some local governments which
either have not enacted nor adequately enforced £floodplain
regulations. Many manmade structures appear to be constructed
too close to the river channel in Colorado, in spite of local
(city and county) regulations which may be in force. Manmade
structures, particularly homes, which are constructed too close
to the river channel can be damaged during a flood. This loss to
the private landowner contributes significantly to flood damages
and to the debris clean-up problems during and after a flood.

Solution: Regulate floodplain development at the State
level of government by establishing a permit system. A State
permit system should be established for regulating land use in
floodplains only in those counties and municipalities which have
not adopted and implemented floodplain regulations which meet
minimum standards. Local governments would be free to establish
requirements which are equally strict or more strict than
published State standards, and in such a case, the local
standards would be in effect and the rules would be administered
locally. If however, local government failed to adopt or
implement a regulation, the State, through the Water Conservation
Board, could enact a permit system for the jurisdiction. The
State would continue, in all cases, to provide technical
assistance for floodplain administration. Fees generated by
permit applications would eventually make the system self
supporting.

Short Term Intiatives: Identify which communities may be
having difficulties in administering floodplain regulations to
guantify the problem. Review legislation adopted by other states
which use a permit system to regulate floodplain development.

Long Term Initiative: Draft new legislation establishing
authority for the State to manage land use in flood hazard areas.

Lead Agency: Colorado Water Conservation Board.

Cost: $4,000

108



4.2.3 Improve Floodplain Management on State Owned Recreational

Progertg

Problem: The Colorado Division of Parks and Outdoor Recrea-~
tion and the Division of Wildlife own or manage a considerable
amount of property located in floodplain and wetland areas. How-
ever, there are no state level guidelines published for flood-
plain management on such property.

Solution: Develop guidelines to improve floodplain manage-
ment on property managdged by the Division of Parks and Outdoor
Recreation and the Division of Wildlife.

Short Term Initiatives:

a. Review the National Park Service Floodplain Management
and Wetland Protection Guidelines and revisions. The Guidelines
were published on May 28, 1980, in the federal Register, Vol. 45,
No. 104, pages 35916 through 35922,

b, Determine if the guidelines or portions of the guide-
lines, would be applicable to Colorado's state recreation areas
and state parks.

¢. Determine if there are existing similar gquidelines for
floodplain management and wetland protection for Colorado's State
parks and recreation areas,

d. In instances where there are no existing guidelines and
it is determined that guidelines would sexve a beneficial purpose
for the state park system, establish the necessary guidelines.

Long Term Initiative:

a. Review and update floodplain management and wetland
protection guidelines, flood impact area boundaries, 1list of
artificial impoundments and pertinent information pertaining to
artificial impoundments, and natural disaster evacuation opera-
tional procedures whenever necessary.

b. Continue to maintain interagency emergency planning and
preparedness,

c. Communicate the flood hazard information and hazard
mitigation recommendations, gquidelines, etc., that are developed
throughout the Division to all 1levels of administration and
management,

Lead Agency: Division of Parks and Outdoor Recreation in
cooperation with the Division of Wildlife.

Cost: §$1,000,
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4.2.4 Establish a Program to Map Flood Hazard Areas in State
Owned Recreational Areas

Problem: No inventory of floodplain information for State
owned parks exists, and little or no floodplain mapping has been
done in the past,

Solution: Research existing floodplain mapping in State
parks and establish a program to map the 100-year and dam failure
floodplains in State owned recreational areas.

Short Term Initiative: Determine the feasibility of
compiling definitive tloodplain maps for Colorado state parks and
other state recreation areas. Delineate the 100-year and dam
failure floodplain boundaries to consistent standards established
by the CWCB. '

Long Term Initiative: Analyze the flood hazard associated
with "the acquisition of property for proposed state parks or
state recreation areas. Other state owned property in the
floodplain not used for recreation should also be mapped for
flood hazard.

Lead Agency: Division of Parks and Outdoor Recreation and
Division of wWildlife in cooperation with the CWCB.

Cost: $6,000 per mile for detailed studies.
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4.2.5 Develop a Technigque for Mapping Approximate Dam Failure
Floodplains below All Lams in Colorado

Problem: Many dam owners do not have the necessary exper-—
tise or filnancial resources to prepare detailed dam failure inun-
dation maps. Many local emergency preparedness officials would
just like to know where the water would go. The CWCB has devel-
oped approximate methods to map these areas, but it has no funds
for implementing a statewide program.

Solution: Develop a manual outlining a simple, cost-
effective procedure which wil. allow dam owners and local offi-
cials to determine an approximate inundation zone themselves.

Short Term Initiative: The CWCB should prepare a handbook
for dam owners and local officials to provide them with a simple,
fast and inexpensive method for approximating flood boundaries
and preparing inundation maps.

Long Term Initiative: <(ollect data on dam failure floods
and revise handbook as necessary.

Lead Agency: Coloraco Water Conserxrvation Board in
cooperation with the State Engineer and DODES.

Cost: §$10,000.



4.2.6 Recommend a Dam Failure Flood Zone for Insurance Purposes

Problem: The National Flood Insurance Program does not
specifically identify a dam failure flood zone. Consequently
most people are under the misconception that low cost flood
insurance for public and private structures threatened by dam
failure floods is not available, Basement flooding caused by
raised water table levels in the vicinity of manmade lakes and
reservoirs is apparently not included in the FEMA program.

Solution: Add approximate, but conservative, potential dam
failure flood zones to the National Federal Fflood Insurance
Program as flood prone areas.

Short Term Initiative: The CWCB should make a formal re-
quest to FEMA to extend the Federal Flood Insurance Program to
cover areas of potential dam failure inundation.

Long Term Initiative: The federal government should review
claims from dam failure flooding to make insurance premiums in
dam failure flood zones consistent with actual experience.

Lead Agency: Colorado Water Conservation Board.

Cost: $100.
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4.2.7 Develop a State Projram to Encourage Acgquisition of
Floodplain Land for Open Space

Problem: Many improved or developed properties in Colorado
are located in identified flocd hazard areas. The potential for
development in the floodplain at other locations exists and is
increasing as more people move into Colorado.

Solution: State and local governments should acquire 1land
including flood damaged properties in flood hazard areas for use
as open space such as parks and golf courses.

Short Term Injtiative: The State should initiate a program
to address funding priorities for acquisition of floodplain land
and flood damaged properties within established State and federal
programs. Review the Land and Water Conservation Fund program to
see if it could be used for acquisition purposes.

Long Term Initiatives:

a. Encourage local governments to develop plans to acquire
undeveloped floodplain land and existing properties in the
floodplain when they become damaged by a flood.

b. Develop a State funding mechanism to take advantage of
the mitigation opportunities offered for acquisition of £flood
impacted properties inundated after a flood,

C. Make a written request to FEMA that federal funds be
allocated for this ©purpose following a Presidential Major
Disaster Declaration.

Lead Agency: Division of Parks and Outdoor Recreation and
the Division of Wildlife in cooperation with the CWCB.

Cost: $2,000.
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4.2.8 Floodproof Existing State Owned Recreational Facilities

Problem: Many existing campgites and other recreational
facilities 1In state parks and wildlife areas are in a floodplain.

Solution: Evaluate floodproofing and structural elevation
techniques for facilities that exist in a 100-year or 500-year
floodplain or that are susceptible to water damage caused by
upstream dam failure. '

Short Term Initiative:

a. Determine to what extent floodproofing techniques are
currently being utilized for the protection of existing facili-
ties on state parks or state recreation areas. Propose flood-
proofing recommendations where they are determined to be feasible
for the protection of existing facilities. Consider these recom-
mendations when establishing preventative maintenance priorities
for park facilities,

b. Determine to what extent flood-proofing and structural
elevation techniques could be integrated into the design and
construction of future facilities to be developed on state parks
and state recreation areas.

Long Term Initiative:

a. Review and analyze the effectiveness of flood-proofing
techniques following the inundation of facilities and areas on
state parks and state recreation areas.

b. Continue to evaluate and utilize flood-proofing tech-
nigues in the design and construction of state parks and state
recreation areas and facilities,

Lead Agency: Division of Parks and Outdoor Recreation and
the Division of Wildlife.

Cost: $5,000.
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4.2,9 Improve Public Awareness of Flood Hazards

Problem: The wvery high risk threats of dam failure and
flooding facing Coloradans &nd wvisitors to Colorado are not
sufficiently publicized in &an appropriate forum and are not
tourist oriented.

Persons who died in the Big Thompson Flood of 1967 and below
Lawn Lake were either sleeping in the floodway or less than
knowledgeable about the dangers of floods. Many persons returned
to the floodplain after having been warned to evacuate.

Solution: Concerned agencies of State Government,
particularly Division of the Department of Nautral Resources and
the Division of Disaster Emergdency Services should continue to
promote public awareness of flood hazards.

Short Term Initiative: A book or series of reports on the
history of floods in Colorado should be prepared.

Long Term Initiative: 4 high school curriculum in flood
hazards and flood hazard mitigation should be developed by the
State in cooperation with local school districts.

Lead Agency: CWCB in cooperation with the CGS and DODES.

Cost: $20,000.



4,2.10 Investigate Feasibility of 8State Funding to Remove
Streamflow Obstructions .

Problem: The Colorado Water Conservation Board is author-
ized "to make grants to counties to assist them in removing
streamflow obstructions (30-30-105 CRS 1973). However, no funds
have ever been appropriated by the Legislature for this purpose.

Solution: ©Establish a fund to support flood control proj-
ects by county governments.

Short Term Initiative: Survey county governments to deter-
mine the need for such a program. If there is an indication of
need, determine costs and draft legislation which would support
such a program.

Long Term Initiative: Colorado Counties, Inc., should seek
legislative support and introduce a bill for funding. The CWCB
should manage the program. The Division of Wildlife should
review projects to insure the protection of riparian habitat.

Lead Agency: Colorado Water Conservation Board.

Cost: $1,000 to survey counties,
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4.2.11 Encourage Standard Design of Private Bridges

Problem: The improper selection and sizing of drainage
structures for public and private transportation systems may
result in extensive damage in the event of flooding or excessive
expenditure of public and private funds for overdesigned
facilities. An economic analysis which balances the damages
against the cost of construction can determine the optimum design
hydrologic loading but is not usually performed in the private
sector. This often results in underdesigned drainage structures
which are major contributors to> flood damages.

Solution: Local governments should adopt bridge design
standards requiring new private bridges located within identified
Flood Hazard areas to be ca»able of handling 100-year floods
without sustaining significant damage.

Short Term Initiatives: Survey and notify all local
governments of the need to adopt standards, through the Colorado
Municipal League and Colorado Counties Incorporated. The

Department of Highways should provide technical assistance where
necessary.

Highway Department maintenance forces should survey and
identify areas of concern with follow-up by engineering
personnel. This could be integrated with normal maintenance
patrols with little cost to the Department of Highways.

Long Term Initiative: Construction permits involving
appropriate local review should be required for all new bridges.
Local governments which are nct staffed to do this review should
receive assistance from the State Department of Highways,
Existing Larimer County and Estes Park standards for the
replacement of private bridges should be utilized as a model.

Lead Agency: Colorado Department of Highways in cooperation
with the CWCB.

Cost: $3000 to survey, notify, and promulgate a model.
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4.3 Emergency Preparedness

4.3.1 Seek Funding for Disaster Relief

Problem: Although a State disaster emergency fund is
authorized by statute, funds are not available for mitigation and
crucial 1lifesaving response activities. Potentially lengthy

time to obtain critical funding deter life, property and money
saving initiatives that typically occur in front range counties
and statewide disasters.

Also, funds to assure expeditious reimbursement to State
agencies for significant emergency expenditures to facilitate
recovery efforts (as in the Lawn Lake Disaster) do not exist.
Recovery efforts and mitigation opportunities are thus retarded.
Formal rules and regulations approved by the legislature and the
Executive Branch of government to administer disbursement of the
fund do not exist,

Solution: A request for appropriation for the Disaster Fund
should be made to the Legislature.

Short Term Initiative: The Division of Disaster Emergency
Services should seek this appropriation for FY 83 with other
State agency support. A recommendation should be made by DODES
for the Governor to include this appropriation in the Executive
Rudget Request.

Long Term Initiative: None.

Lead Agency: DODES.

Cost: $1,500,000.
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4.3.2 Create a State Hazard Mitigation Officer

Problem: ©No one individuval in State Government is assigned
the task of monitoring and conducting activities within State
Government for mitigation of natural and man caused disasters.
Opportunities at both the Statz and local levels to reduce major
impacts of future disasters are being lost since no responsibil-
ity has been assigned to a specific individual.

Solution: Establish and fund a position for a State Hazard
Mitigation Officer within the Division of Disaster Fmergency
Services to conduct mitigation planning and to oversee and coor-~-
dinate Statewide mitigation activities. This activity would be
conducted in support of and with the authorization of the inter-
agency Mitigation Council discussed in 4.3.3.

Short Term Injtiative: T[LODES should prepare a job descrip-
tion and seek funding for 1 FTE for State FY 84.

Long Term Initiative: Sz2rve as executive secretary of an
interagency multi~hazard mitigation council, develop a plan (dis-
cussed in 4.3.3) under council guidance for council approval.
Position will be developed upon establishment of the Mitigation
Council (see 4.3.3).

Lead Agency: DODES,

Cost: $40,000 ver year.
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4.3.3 Form a State Hazard Mitigation Council

Problem: Although an extensive system for the mitigation of
flood hazards ex:ists, a variety of other mitigation activities
occur or could occur in State agencies that can be utilized to
mitigate the impacts of other hazards. Currenty these actions
have not been fully identified, promoted, and coordinated on a
systematic basis. Interagency recommendations for mitigation are
not now made in a regularized way.

No long term plan to assist an organization (council) to
systematically integrate interagency mitigation activities
exists. Large savings through mitigation are not now being
generated since a formal multi-hazard mitigation wechanism does
not exist.

Solution: A State multi-hazard mitigation council should be
formed to identify, promote, coordinate and manage State mitiga-
tion initiatives on a systematic basis. The c¢ouncil should
develop a plan for interagency hazard mitigation. A system which
is based on a long term plan operated by an interagency council
and administered by a full time planner/executive secretary will
produce large scale savings for the State.

Short Term Initiative: Draft an Executive Order for the
Governor to establish a council from all agencies of State
Government currently responsible for mitigation activities. Form
the council to conduct meetings to develop, promote, and
coordinate viable mitigation initiatives and make recommendations
for interagency actions. The Council would be expected to report
progress to the Governor.

Long Term Initiative: Upon formation of an interagency
council and upon specification of current interagency problems,
policies, activities and goals, develop a written plan which
includes a series of agency actions based on milestones to
measure progress.

Lead Agency: Division of Disaster Emergency Services.

Cost: $40,000.
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4,3.4 Continue to Emphasize Mental Health Activities in Post
Flood Disaster Response

Problem: Disastrous events of violent and rapid onset,
short duration and traumatic loss of life are Xnown to cause
severe mental health problems among some of those associated with
the event. These mental disturbances may not: be readily apparent
or surface up to 6 months after the flood event. While the
Department of Institutions has actively and effectively engaged
this problem early in the post disaster period, and while the
Larimer County Mental Health Center also performed very
effectively in this situation, additional priority and
recognition are needed to insure the habitual inclusion of this
program as a significant mitigative process.

Sclution: The peculiarities and potentially long duration
of this Intense problem should be coordinated between the
Department of Institutions ard local community mental health
services. Additional financial support and encouragement should
be devoted to this vital but little known program.

Short Term Initiative: Local governments should take the
necessary planning actions to have expertise available to provide
crisis oriented services in the amount and type needed following
a disaster,

Long Term Initiative: The Department of Institutions should
study means to enhance and publicize this program and request
financial support where necessary.

Lead Agency: Department of Institutions.

Cost: $1,000 per event,
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4.3.5 Investigate Vulnerability to Loss of Life in Hazardous
Canyons in Coloradc

Problem: Increased ugse of the mountain-~area canyons of
Colorado, both for residential development and recreational
opportunities, has placed people and human activities in direct
conflict with several kinds of active, potentially hazardous
geologic processes, The most serious of these processes are
those associated with major mountain-torrent floods. A very
preliminary evaluation of Colorado canyons suspectible to
mountain-torrent floods and related processes indicates that at
least 30 such canyons are found along and/or in the Front Range,
the most populous area of the State. Many more such canyons
exist in the central part of Colorado and in the Western Slope
area.

Informal, cooperative efforts by both State and Federal
participants have shown that certain innovative geological
studies could greatly improve conventional hydrologic approaches
to the evaluation of great-flood risk appraisal in canyon areas.
Efforts to obtain USGS (Federal) funding. for a £full scale
cooperative, prototype study have failed because of severe
constraints in Federal funding.

Solution: The Department of Natural Resources should
request funding from the State Legislature for this project
as a special budget request.

Short Term Initiatives:

1. Prepare detailed geomorphic and surficial-geologic maps
of selected Front Range area stream reaches that have the best
preserved or most significant evidence of past catastrophic
floods,

2. Measure and describe particle size, composition, and
geomorphic character of selected flood-deposit sequences,

3. Determine by geophysical or other appropriate means the
available sediment supply in selected watersheds, and

4. Determine radiocarbon (Cqy4) dates for approximately 50
additional flood-related deposits,

Long Term Initiative: Publish a series of reports available
to the general public on the hazards of mountainous canyons.

Lead Agency: Colorado Geological Survey in cooperation with
the CWCB.

Cost: $80,000 per year for 3 years.
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4.3.6 Inform Local Governments of Exposure to Dam Failure
Hazards

Problem: Although County Commissioners have been asked by
DODES to undertake planning for communities threatened by dam
failure, precise data on communities threatened by failure of
high hazard and moderate hazard dams are difficult to obtain at
the local level. As many as 300 communities may need information
as to their risk status so they can begin to plan. Local re-~
sources are not sufficient o expeditiously carry out this
program,

Solution: Inform local governments of upstream dam failure
potential and the degree of exposure to flood hazard.

Short Term Initiative: A list of communities threatened by
potential dam failure and the status of response plan development
should be compiled. A task force should be formed by the State
Engineer to develop this information from state agency
resources.

Long Term Initiative: Draft a letter to each county or
local emergency preparedness coordinator advising them of any
unresolved problems and offer technical assistance. Stress the
need for expedited and integrated county-city~town planning.

Lead Agency: DODES in cooperation with the State Engineer
and the CWCB.

Cost: $1,000.
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4.3.7 Improve Local Flood Warning Systems

Problem: Most of Colorado's very high risk canyons with
potential for dam failure flooding do not have stream gauges to
provide adequate warning in case of flash floods. Installation
of these gauges will save many lives and future property loss far
exceeding the cost of the gauges, The National Weather Service
can assist State and local entities in emergencies, but these
services cannot fulfill the need for early warnings possible
through improved stream gauges.

solution: TILocal entities should purchase and install gauges
and effectively utilize them to develop more effective warning
networks.

Short Term Initiatives: The State, local government, oY
private dam owner should notify the National Weather Service
immediately in the event of any actual or imminent dam failure in
Colorado.

Larimer and other Colorado counties should seek assistance
from the National Weather Service in obtaining precipitation
forecasts, flash flood alarm gauges and simplified forecasting
charts, and in developing self-contained local warning systems.

signs should be placed at all State owned camp sites to con-
dition campers to the possibility and dangers of flash floods.
signs should indicate the direction to move for safety.

Long Term Initiatives: DODES should develop legislation to
provide financial assistance and incentives to local entities
with which to purchase, install and manage stream gauges as part
of a warning network.

With State assistance, Larimer County should seek to obtain
rain and stream gauges, automated sensors, and radios to transmit
realtime input of rainfall and streamflow data to MNWS micro~-
processors of the NWS River Forecast Center to predict flood
discharges. (In a similar project in the Appalachian Region, NWS
provided the hardware--Larimer County could provide the observer
network and the coordinator.)

A floodplain study by the Corps of Engineers, similar to a
study made of the Cache La Poudre River Basin, should be made of
the Big Thompson River Basin. This report, under authorities
granted by Section 206 of the Flood Control Act of 1960 (Public
Law 86-645) as amended, would serve to assist local authorities
in minimizing flood hazards in the southern third of Larimer
County.

Lead Adency: DODES in cooperation with Colorado Counties
and the CWCB.

Cost: $800,000.
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4.3.8 Develop Emergency Evacuation Plans for Colorado State
Recreational Areas

Problem: The State of Colorado, primarily through the
Division of Wildlife and the Division of Parks and Outdoor
Recreation, owns many dams or manages recreational property
located below dams. However, few emergency evacuation plans
exist to provide for the safe evacuation of park visitors.

Solution: Emergency Evacuation Plans should be prepared for
all state managed recreational areas.

Short Term Initiative: Develop a natural disaster evacua-
tion operational procedure for property managed by the Colorado
Division of Parks and Outdoor Recreation and the Division of
wildlife. Provide necessary on-site training to State Parks
Officers to prepare them for implementation of an evacuation
plan.

Long Term Initiatives: Maintain interagency emergency plan-
ning and preparedness. Consider the feasibility of participating
in local or community flood warning systems on a case-by-case
basis. State agencies owning dams should complete emergency dam
failure plans for all dams.

Lead Agency: Division of Parks and Outdoor Recreation and
Division of Wildlife in cooperation with DODES.

Cost: $3,000 per plan.
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4,3.9 Develop a Multi-Hazard, Incident Management System for
Local Governments T

Problem: 1In the lifesaving phase of a dam failure flood or
any other extreme event, Local, State and PFederal Government
agencies have many and varied resources that require detailed
coordination. In response to the Lawn Lake situation, agencies
of the Town of Estes Park, Larimer County and Rocky Mountain
National Park were immediately involved without written, pre-
arranged working relationships.

Solution: Develop an all-risk incident management system in
which  inter—-governmental and interagency plans for problem
assessment, response and recovery actions can be coordinated.

Short Term Initiative: Develop a model incident management
system 1n Larimer County to involve major entities in planning
for operations when mutual interests are at stake.

Long Term Initiative: Assist other Colorado counties in
establishing incident management systems.

Lead Agency: DODES in cooperation with Colorado Counties.

Cost: $5,000 per county.
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4.3,10 Assist Local Governments in Developing Emergency
Evacuation Plans

Problem: Many local entities threatened by potential dam
failure do not have adequate capability to develop effective
plans for evacuation of people from residences and businesses.

Solution: Expand provision of technical assistance to local
T v * -
governments 1in developing emergency evacuation plans.

Short Term Initiative: Develop a sample plan that can be
offered to local planners for this use and establish a program to
evaluate and review local dam failure response plans.

Long Term Initiative: Conduct a series of tests for all
communities that have developed plans to insure validity.

Lead Agency: Division of Disaster Emergency Services in
cooperation with the State Engineer.

Cost: 81,000 per community.
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4.3.11 Compile a Library of Dam Failure Plans for Federal,
State, Local, and Privately Owned Dams in Colorado

Problem: No compendium of Federal and State owned dam fail-
ure plans exists to assist community emergency planners in their
efforts. Details of actions to be taken by dam personnel in
event of impending or actual failure do not exist in one location
to permit easy utilization by the planners who need details such
as warning links, worst case estimates of inundation in event of
catastrophic failure, water travel times.

Solution: Require Federal, State and local agencies owning
dams to submit dam failure plans to the Division of Disaster
Emergency Services for the development of a library or
compendium.

Short Term Initiative: DODES should request federal
agencles to submit plans required under the National Dam Safety
Program for inclusion in a library. FEMA support of this

initiative should also be formally requested so as to expedite
federal input. Extracts from the library should be furnished to
appropriate local disaster preparedness coordinators,

Long Term Initiative: Reep 1library current by annually
contacting dam owners for latest information.

Lead Agency: DODES in cooperation with the State Engineer.

Cost: $5,000.
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"e..We wok2 up at 6:15 and
about 6:30 we heard what
sounded like a rock slide.
We looked out the tent and
saw a wall of water heading
towards us. We immediately
ran for hijher ground leaw--
ing our equipment. The
water did not hit our camp-
site s0 we were able to
save our ejuipment which
seemed inconsequential
campared t> the fact that
our lives had bheen
spared...."

Park Visitor fram
Albion, Missouri
camped at Roaring
River Canpground

5.0 IMPLEMENTATION

To accomplish the purposes of this plan a number of
opportunities for governmental action have been identified and a
preliminary value analysis of each potential project has been
made, Both short and long tern measures for project action have
been identified, and all projects have potentially positive net
benefits. To the extent that progress is made toward accomplish-
ment of these projects, significant mitigation of future disas-
ters and generation of large scale savings will be achieved.
Some projects are inexpensive and may be funded by state agencies
through the state budget process, while others will cost more
than the State can presently afford. Ideally, costly projects
will be funded over the long run through legislative action. In
any case, all projects where net savings were probable were
included in this plan to provide consistant direction to a long
term mitigation effort.

5.1 State Budget Process

Budget requests by State agencies on any recommendations
must be approved by their respective department heads before
being forwarded to the Office of State Budgeting and Planning.
That office then makes recommendations to the Governor, who pre-
pares the final request. The budget request from the Executive
Branch of State Government is then forwarded to the Legislature's
Joint Budget Committee, The JBC reviews the request and makes

129



recommendations on any proposed legislation for €funding. The
Legislature may then consider a bill on the matter, usually
called the "long bill." To control State government spending,
State agencies are limited to an annual increase of 7.0% over the
previous year's budget. Aany decisions approved by the Legisla-
ture may be implemented by State agencies beginning July 1 of
each State fiscal year.

5.2 Recapitulation of Lead Agency Responsibilities

The following is a summary of the mitigation recommendations
arranged by lead agency to facilitate implementation. Cooper-
ating agencies, 1if applicable, are indicated in parentheses
following each recommendation.

Division of Water Resources

® Increase frequency of dam inspection.

. Coordinate Dam Safety Activities among State
agencies (DODES, CGS and CWCB).

® Require dam owners to develop additional techni-
cal information.

° Reduce costs for dam spillway rehabilitation by
investigating new ideas,

° Provide concerned local government officials with
dam information in State files (DODES}.

Colorado Water Conservation Board

® Promote the rehabilitation of aging dams (State
Engineer).
] Re-establish a State program to map flood hazard

areas in Colorado communities.

° Create a State managed permit system for proposed
development in the floodplain.

® Develop a technique for mapping approximate dam
failure floodplains below all dams in Colorado
(State Engineer and DODES).

e Improve public awareness of flood hazards (CGS
and DODES}.

® Investigate feasibility of State funding to
remove streamflow obstructions.
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® Recommend a dam failiare insurance zone for
insurance purposes.

® Develop a means for dam owners to obtain relief
to support dam rehabilitation or improve spillway
capacity due to downstream development (State
Engineer).

Colorado Geological Survey

° Investigate vulnerability to loss of life in
hazardous canyons in Colcrado (CWCB}.

Division of Parks and Outdoor Recreation and Division of Wildlife

® Improve floodplain management on State owned
recreational property.

) Establish a program to map flood hazard areas in
State owned recreational areas (CWCB).

o Floodproof existing State owned recreational
facilities.

o Develop a State program to encourage the acquisi-
tion of floodplain land for open space (CWCB).

® Develop emergency evacuation plans for Colorado
State parks (DODES).

Division of Disaster Emergency 3Services

® Seek funding for disaster relief.

® Create a state hazard mitigation officer.

® Form a State Hazard Mitigation Council.

® Inform local governments of exposure to dam fail-

ure hazards (State Engineer and CWCB).

° Assist local governments in developing emergency
evacuation plans.

® Compile a library of dam failure plans for fed-
eral, State, local, and privately owned dams in
Colorado (State Engineer).

° Improve local flood warning systems {(Colorado
counties and the CWCB).

¢ Develop a multi-hazarrd, incident management system
for local governments
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Department of Highways

e Encourage Standard Designs of Private Bridges (CWCB)

Department of Institutions

e Continue to emphasize mental health activities in
post-flood disaster response (DODES).

5.3 Follow-Through Activities

As vulnerabilities intensify with a growing population and
as future disasters occur, the need to complete these projects
will intensify. But progress towards mitigation of Colorado’'s
vulnerabilities to flooding can continue only if "follow-through"
action is taken by those agencies assigned "lead"
responsibility. Follow-through action within each lead agency
should include further project definition, development of
alternative courses of action, decisions as to potential costs,
benefits, net results and development of milestones and
completion dates for project accomplishment.

To assist each lead agency in project initiation, the State
Coordinating Officer for the Lawn Lake Disaster aided State
Hazard Mitigation Coordinator responsible for development of this
plan will hold a meeting to answer questions, coordinate
interagency action, determine initial project status and record
lead agency project completion dates, Later, another meeting of
lead agencies will be announced and held by the State
Coordinating Officer to report progress to the Governor.
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Dams Requiring Rehabilitation

Status of Artificial
Impoundment Dams on Property
Managed by the Dbivision of
Parks and Outdoor Recreation

Division of Wildlife Owned or
Constructed Reservoirs

Colorado State Fish Hatcheries

Colorado Communities
participating in the National
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I;"A,State Hazard Mitigation Cobrdirator will be designated to represent local

_and State interests in all hazard mitigation activities associated with this

APPENDIX A

disaster. The State further agrees that, as a condition for any Federal loan
or grant, the State or the applicant shall evaluate the natural hazards in

the areas in which the proceeds of the grants or loans are to be used and
shall make appropriate reconmend:tions to mitigate such hazards for Federally-
assisted projects. lastly, the State agrees: (1) To follow up with appli-
cants, within State capabilities, to assyre that, as a condition for any

?rant or loan under the Act, appropriate hazard mitigation actions are taken;
t

2) to prepare and submit, not_liter than 180 days after the declaration, to

. th& REG Mgm.gmmyﬂ'ence, a4 nazardmitigation plap or plansfor
- the designated arcas; and (3) to review and update as necessary disaster-
, ﬁ?tTgatTﬁﬁ‘ﬁEFf?5ﬁ§§3f the emergency plans.

. 'The Regional Director ayrecs to make Federal teéhnical advice and assistance

8.

'avaijable to support the above planning efforts and actions.

Federal assistance under the Act and this Agreement shall include Public and
Individual Assistance Vimited to the following areas of the State of Colorade
and such additional areas as may be subsequently designated by the Associate

- Director, State and Local Programs and Support Directorate, FEMA.

Larimer County :A
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Table 1. Summary of Discharges

Drainage Area’ Peak Discharges (Cubic Feet per Second)
Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year
Big Thompson River g
At Lake Estes 137.5 . 1510 1990 2180 2600
At St. Vrain Avenue 13A.0 1810 laon 21gn 2600
At Confluence With Fall River 87.1 980 1340 1460 1760
At Crags Drive 87.0 980 1340 1460 1760
Fall River
At Confluence With Big ' '
Thompson River 39.9 450 610 680 830
At Upstream Detailed Study Limit 37.3 450 610 680 830
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PRELIMINARY

Date
1890

1895

1897

1897

1900
1901

1903

Fall 1904

1904-1905

1905

1907

July 1909

Aug. 19,

Aug. 20,

Sept. 5,

Sept. 5,

1910 2

APPENDIX G

1909

1909

1909

1905

APPENDIX

Partial List of Dar Failure Floods in Colorado

G

Name of Dam Helght

or Reservoir River Location Type (feet)

Gunnison o L Gunnison Earth 20
Co.

Grass Valley —— Earth 49

Antlers Dam

(Harvy Gap Res)

Ward e Jefferson Earth o
Co.

Lefthand Ditch Lefthand Creek Boulder Co. Earth o

Co.

Cheesman Lake ) ) Rockfill 33

Victor o o Teller Co. Earth 25

Bonham - Mesa Co. Earth & 37

Rockfill
Jackson Lake Morgan Co. FEarth 20
Reeder Res, North PFork Mesa Co. Earth 16
Kannah Creek

Leroux Creek Leroux Creek Delta Co. Earth 25

Cache la _ Earth o

Poudre

Empire . Weld & Farth 35
Morgan Co.

Lake Lidderdale Park Co. Earth 19

or Lake George

Riverside e Weld Co. Earth 25

Middle or o San Miguel ? 30

Upper Trout Co.

Dam

Trout Lake Dam San Miguel Earth o
Co.

Englehart Mesa Co. Earth




Mar. 11, 1910

July 12, 1910

July 12, 1910

1911

1911

1912

Feb. 1914
1914

1914

1914-16

1910-15

April 1, 1915

May 1916
May 1916

June 17,
1917-18

1918

1919 (?)

Before 1920
June 1921
June 5, 1921

APPENDIX G

PRELIMINARY

Julesburg or
Jumbo Res,

Turkey Creek
Res, Dam

Turkey Creek

alias Potter-Turkey Creek

alias Red Rock

Atkinson

Military Park Surface Creek

Colo. Springs
No. 4

Horse Creek
Horse Creek

Lake George or
Lidderdale

Standley Lake

Fort Res.

Sand Creek
Res.

Casement
Hanson

Clear Creek

Lefthand Ditch Lefthand Creek

Timberline
Lake Dam

Hankens Dam
Marshall

Schaeffer

Big Creek No. 3

Horse (Creek

Clear Creek

Beaver Creek

Logan &
Sedgwick Co.

Pueblo, Co,.

Pueblo Co.

Mesa Co.

Delta Co.

Bent

Weld Co.
Park Co.
Jefferson
Co.

Weld Co.

Weld Co.

Mesa Co.
Delta Co.

Chaffee Co.

Bouldeyx, CO

Moffat Co.

Bent Co.
Boulder Co,

Fremont

Earth 50

Earth 106

Earth 90

Earth &
Rockfill

Farth &
Rockfill

Earth 50

Earth ?
Earth 65

Earth 19

Earth 113

Earth

Earth 27

Earth
Earth 23

Earth

Earth

Earth 23

Earth 35
Earth 75
Earth 90



Aug. 22,

1923

July 17,

1924

June 1927

June 1927

June 1929

May 1931

Aug. 3, 1933

Aug 18, 1935

1930's ?

1930's ?
Spring 1935
Spring 1937
June 1937

June 1, 1940

1939-40
1939-40
1939-40

June 19, 1941

1941
May 26, 1942

June 1946

APPENDIX G

1923

1923

¢ o LB INAR Y
Apishapa

Buckhorn

Lake George
or Lidderdale

Manitou

Ryan

N ——

Loungs Creek
No. 1

Womack No. 1 Warrd Creek

Ward Lake

—— e

Castlewood Cherry Creek

Horse Creek Horse Creek

Flood Control

Wwilliams &

Apishapa Creek

Las Animas
Co.

Boulder Co.

Park Co.

Delta Co.

Delta Co.

Delta Co.
Delta Co.
bouglas Co.

Prowers Co.

McCreary Dam
alias Roger ?

San Arroys

U,

Pleasant Valley

Fruitgrowers

Fruitgrowers

Fairmont
(Hilltop)

Ireland No. 5

Ireland No, 1

B

Badger Creek e
Goodenough

Archuleta

Military Park

Young Creek
No. 3

Boulder Co.
Delta Co.
belta Co.

Delta Co.

Weld Co.

Weld Co.

Delta Co.
Mineral Co.
Delta Co.

Delta Co.

Earth 105

Earth 100

Farth

Concrete 50
Arch

Earth 10
Earth .
Earth L
Earth 25

Rockfill 70

Earth 40
Earth 46
Earth o
Earth 19
Earth 53
Earth L
Earth 15
Earth 12
Earth 18
Earth 38
Earth 25
Earth 14
Earth 20
Earth



June 1947/8
June 1949
June 1949
June 14, 1949
Oct. 1949

May 25, 1951

May 22, 1956
1957
1957
July 28, 1957
1958

April 9, 1958
July, 1971

June 1957

July 30, 1964

June 1965
1965
1965

June

June 1965
June 1965
June 1965

June 1965

APPENDIX G

PEEL‘;HINAP Y

vela Res.
Sheep Slough
or Lake
Sheep Slough
Lord Res.

Bruce Park

Lilly Lake

Ryun
Terrace Res.

Great Western

Overland Res.

Wward Lake Dam
(Deep Ward)

ward Lake
Kiser

Georgetown
Game & Fish

sternevr

Georgetown
Public Service

Skagway
Cripple Creek
No. 3

Agate

Kiowa Q-51
Franktown-
parker W—1

Franktown
M-1

Lost Creek

Fish Creek

Delta Co.
Delta-Co.
Delta Co.
Weld Co.

pelta Co.

Larimer Co.

Delta Co.
Conejos Co.

Jefferson
Co.

Delta Co.

pelta Co.

Delta Co.
pelta Co.

Clear Creek

routt Co.

Clear Creek
Co.

Teller Co.

Earth
Earth
Earth
Earth
Earth

Barth

Earth
Earth

Earth

Earth

Earth

Earth
Earth

Earth

Earth

Earth

Steel-
faced

Earth

Earth

Earth

Earth

12
12
11

41

)

13

167

59
24

25
24

16

29

40



June 1965

June 1965

June 1965

June 1965

June 1965

1965

July 6, 1967

Before

July 6, 1968

?

Spring 1969

May 1, 1970

, 1970

May 13-20,
1970
May 13, 1970

May or June
1970

April 1972

Before

May 24, 1972

June 9, 1972

1972

APPENDIX G

PRELIMINAR ¢

Flagler
Clay Creek
Big Sandy
8-1

Two Buttes

Muddy Creek
(Setchfield)

Brown's No., 3
Standley Lake
Res. Dam
Newton Gulch

Ross Res. Dam

Lake George
Dam

Marie Res.
Dam

Ruby Res.

Little King
Ranch Dam

YT Dam

Sheepdrive

Woodmoor Lake

McCoy
Porter Res.
No. 1

Standley
Res.

s —

Roaring Fork

Prowers Co.

k1 Paso
(:o L

Bent Co,.

Hinsdale
Co.

Jefferson

Co.

Routt
Jackson Co.

Park Co.

Weld Co.

Pitkin Co.

Grand Co.

Mesa Co.

Delta Co.

El Paso
Co.

Routt
Co.

Delta Co.

Adams Co.

Earth

Zoned
Earth

Farth

Earth

Earth

Earth

Earth

Earth

Earth

Farth

Earth

Earth

Earth

Earth

Earth

Earth

Earth

Earth

35

45

31

45

12

105

37

35

18

20

55

40

58

58

54

31



Apr. 12, 1973

May 8, 1973

May 10, 1973
May 11, 1973
May 1973

May 11, 1973

June 5, 1973

July 15, 1973

May 10, 1973
May 10, 1973

Oct 3, 1973

Nov. 13, 1973

Sept. 15, 1973

Before
March 4, 1974

April 24, 1974

May 8, 1974

Nov. 14, 1975

May 1, 2175

June 29, 1975

June 23, 1976

APPENDIX G

PRELIMINAR ¥

Lower Latham
Res,

Ireland No.5
Dam

Lower J.0., Hill
Upper J.0. Hill
Blue Mountain

Slide lL.ake or

Thomas IL.ake

Bauer No. 2

Dam

Hidden Treasure
Dam

Florissant
Forest Glen

Horseshoe
Res. Dam

Beaver Brook

No. 3

Tony White

Dam

Donald T.

Anderson Dam

Cove Reservoir
Dam

Oberon Res,

No. 1

Karva 1

Canon City

Sedimentation Pond
Newton Gulch

Terminal

Weld Co,
Weld Co,

Douglas Co.
bouglas Co.

Park Co.

Montezuma
Co.

Teller Co.
Teller Co.

Larimer Co.

Jefferson
Co.
Jefferson
Co.

Weld Co,
Conejos Co.
Jefferson
Co.

Lincoln Co.

Fremont Co.

Routt Co.

La Plata

Earth

Farth

Earth
Earth
Earth

Natural
Rockfill

Earth

Concrete

Earth
Earth

Earth

Earth

Earth

Earth

Rockfill
Earth

Earth

Earth

Earth

Earth

Rockfill

18

28
22
10

100

15
10

28
60

23

32
16

48
17

37
56



June 1976
June 1976

July 1975

April 27, 1978
May 27, 1978
June 4, 1979

Apr/May? 1980

Feb. 10, 1980

July 15, 1982

July 15, 1982

APPENDIX G

PRELIMINARY

Standley
Barr Lake

Woodmoor No. 4

Wesley Raley

Myron Isabel

Lake Emma Cement Creek
Maplegrove Wier Gulch
Prospect Tributary to

Valley Res.
Lawn Lake

Cascade Res.

-

Lost Creek
Roaring River

Fall River

Adams Co. Earth 113
Adams Co. Earth 47
El Paso Earth 28
Co.

Moffat Co. Earth 29
Weld Co. FEarth 27
Silverton, Natural

San Juan Co.

Lakewood, Earth ?
Jefferson Co.

Weld Co. Earth 37

Larimer Co. Earth 24

Larimer Co. Concrete ?
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DAMS REQUIRING REHABILITATION

Dam Name District Restricted County
Barr Lake 2 N Adams
Julesburg 64 Y Logan
North Poudre No. 6 3 Y Larimer
Gurley 60 b San Migquel
Leyden 7 Y Jefferson
Terrace 21 N Cone jos
Milton 2 N Weld
NKorth Sterling 64 N Logan
Rio Grande 20 N Mineral
Riverside 1 N Wetd
North Poudre No. 15 3 Y Larimer
Halligan 3 N Larimer
Monument an v HEH
Buckeye 61 ¥ Montrose
Cedar Mesa 40 L} Delta
Spring Creek 59 N Gunnison
Carl Smith it ¥ Belta
Mountain Howe k1] N Costilla
£ikhead 44 N Moffat
Sheriff 57 N Routt
Turner 30 N La Plata
Douglas K| N Larimer
Beaver Park S K Bouider
RBlack Hollow 3 H Weld
Miramonte 60 ¥ San Miguel
Comanche 3 Y Larimer
Hour Glass 3 ¥ Larimar
Lwl Treek 1 Y Weld
Waneka 6 Y Boulder
Atkinson 72 v Mesa
Sterner 53 ¥ Routt
Hughes 38 Y Garfieid
Hogland ta. 1 36 f Summi §
Clear Lreek 11 N Chaffee

* Cost of Dam Break Study

Work Reguired

Replace Y/S face, improve outlet, install drains

Improve outlet and upstream face
Rehabilitate outlet; new spiliway
Sink hales U/S stope - piping
Rehabilitate embankment; new spillway
Enlarge Spillway

Repairs to U/S face - improve drains

Address embankment stability, enlarge spillway

Spillway enlargement

Construct spillway

Entarge spiliway, loprave stability
Improve Dam

tniarye spiliway

Construct spitlway

Rehabijitate spiliway

Enlarge spiltlway

Entarge spitlway, tmprove stability
Dain Break Study or enlarge spiliway
Enlarge spillway

Enlarge spiliway

Enlarge spillway

Enlarge spillway

Entarge spillway

Eniarge spiliway

Control excessive seepage

Control excessive seepage, enlarge spillway
Control segpage, improve stabiligy
Rehabilitate embankment and spillway
Rehabilftation and enlargement
Control excessive seepage
Embankment repair

Entarge spiliway, embankment crepair
Rehabilitate embankment

€atarge spillway

Rough Cost
Estimate

$1,500,000
1,050,000
540,000
250,000
460,000
980,000
450,000
1,000,000
3,500,000
400,000
238,000
5,700,000
800,000
100,000
100,000

NN NNn
LR

500,000
§0,000*
560,000
109,009
1,000,000
1,000,000
500,000
60
320
§50
33¢
400
1,400
300
220
400
$30
1,500

[ XIANAZdIY



RICHARD D. LAMM
Governor

APPENDIX T

~— OFFICE OF THE STATE ENGINEER
DIVISION OF WATER RESOURCES3

1313 Sherman Street-Room 818

Denver, Cnlorado 80203
(303) 866-3581

Decembzr 9, 1981
UNS2FE DAMS

as of 12/1/81

ARMY NAME DIV, & DIST. COUNTY
130 Comanche * 1 -3 Larimer
148 Spring Creek* 4 ~ 59 Gunnison
259 Waneka 1~-6 Boulder
359 Eleven Mile- 1 -23 Park

Canvyon
384 North Sterling 1 - 64 Logan
(Point of Rock:)
408 S. Catamount 2~ 10 Teller
~— 410 Crystal Creek 2 ~-10 El Paso
445 Big Tooth 2 - 10 El Paso
629 Car! Smith- 4 - 49 Delta
663 Goose Pasture - S - 36, Summit
681 Hughes* 5 - 38 Garfield
759 Two Buttes* 2 - 67 Baca
763 Beaver Park - 3-20 Rio Grande
805 Rio Grande 3 -20 Hinsdale
815 Terrace 3 -21 Conejos ~
818 Mountain Home 3 - 35 Costilla
854 Windsor Lake + 1 -3 Weld
801 Lake Moraine 2 -10 El Paso
976 Elkhead. 6 — 44 Rio Blanco

1015 Sheriff « 6 - 57 Routt

1066 Turner* 7 - 30 Ta Plata

1143 (Clear Creek:* 2 -11 Clear Creek

1146 Cucharas #5 2 - 16 Huerfano

1163 Douglas 1 -3 larimer

1200 Beaver Park 1 -5 Boulder

1347 Ramah Det. 2 - 67 Ll Paso




APPENDIX

X

STATUS OF ARTIFICIAL IMPOUNDMENT DAMS ON

PROPERTY MANAGED BY THE COLORADO DIVISION C

PARKS AND OUTDOOR RECREATION

Dased on
Real Estate Major Bown-  OR
Dam Section Mant stream Rec. On Site
Constructed Records, Dam Mawntatner factifties  Mant,
Arca By Dwnied by By On Site Prasonce Notes
Barbour Pands Gravel ponds Pords owned Fonds & Ko Ho Breach of levee if pends could
excavated by by UPOR Tevee saint, reloave addiblonal vele o of water
Highway Dept. by DPOR to aurmal or Ilowd siage
Barv Lake Trrig. tu. Trrig. Co. rriy- Lo, Ko Yus Tt T
Bonny Fed, Fed. fod, TP ias vault Yes -
toilets, pkg
arcas & habjitat N
projects
Boyd Trrig. Co. Trrig. Co. Trrig- Co. No Yos High water coutd
struclures en st
Casticwood WOt appiicauly Ta . na [N T
Thatfield Fed. T Fed. Fed. TUYEE. T FTugh LY T o
tetlets, fish
rearing ynit,
pky. lots,
office compiox
Therry Creek Fed. Fes. Fed. Yes. Ciuy of ves -
Denver Gelf
Course
Trentors Fed. Yed. L Nz Tes
ticorado Denver walzr [ 4B Yes. Yoilets, ies
Board pkg. areas,
road
tlevan-Hile Denver wyter B b ho res
Goarg
walden Gaz2 SL0CK & ['sfirg Drim I Visitor Lenter, Tes
ponds, OFCR A road. pky,
private laazs- vault toilet,
owner.  Singe gro. pienic area
gurchases Ly
BPOR
Highline §rEP oow 0k Ho Yes
Istand Acres Gravel ciras SFCR OPOR L) Yes
by Highway
Rept,
wackson irrig. Co. Trrig. (o Treig. [ Carping & fes
swimning area
Lathrop
Hartin City of Walsenberg City ? City? City golf Yes
course
Horseshoe Game & Fish [Hr DPOR? Little effect Yes
on extg.
facilities
Lory Not applicable  na na nd na
Muetler Stock ponds by  DPOR DPOR Kot currently  fes
private
landowner
mavajo red. Fed. Ted. Dam 15 not en DFUR ~anased Vand.
Dam & al1 dawnstream cesoigpment
s In New Hexico.
Pzonia Fed. Fed. Fed. No No
Pueble Fed, Fed. Fed. Yes. Swimming fes
area & major day
use developments
Rifle Fed. Fed. Fed, Ko Tos
Roxboraugh Not applicabie na na ' na na
Jtate Forpst )
H. Richigan Game & Fish 00w ? Road & bridge Yes Responsibilities nat clear and
or Land 24.7 should be resalved.
Ranger Lakes ? tand Board 7 ? Campfng arsa  Yes "
Steamboat GSEP & Colo, DPOR DFOR Mo Yes
te - .
Pearl Lake  Game & Fish DPQR OFOR Ko Ko (nearby)
“Sweitzer Gama & Fish 0F0R aroR Hafnt. arca Yoy
Trinfdad ~ Fed Téd fed Day use area Yas
" wiroads, pkg,
b tollets
Vege Fed Fed Fed Ha Yes
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Lryo P

U O SRADO WATER ISION-OWNED OR CONSTRUCTED RESERVOIRS
L, i A1

CU-\]r\"‘ \f,[\ { ‘("\ \I P(J P\DD

Emergency Action
Northwest Region Plan Update

Bailey Lake

Beaver Lake (Marble)

Beaver Lake (Mesa #2)

Bison Lake

Black Lake #1 ' ‘ 4/78
Black Lake #2

Christine Lake

Dumont Lake f

Elkhead 12/15/80
Freeman Lake ’

Hahns Peak Lake 2/80
Heart Lake

Highline 9/80

Lake Avery (Big Beaver)

Lake of the Woods

Lester Creek (Pearl Lake) 8/29/80
Mack Mesa Lake

McGinnis Lake

Meadow Creek 4/7/80
Ralph White (Fortification Creek)

Rio Blanco {Johnny Johnson)

Skinny Fish Lake

Steamboat Lake (Willow Creek) 5/78
Sunset (Mesa #1)
.Supply Basin

Swede Lake
Sylvan Lake (0.Z., Zircher Reservoir) 4/78
Upper Stillwater (Bear Lake) 5/12/78

Vaughn Lake (Poose Creek)

: : Emergency Action
Southeast Region Plan Update

Flagler
Horseshoe Lake
Karval Reservoir

North Lake

Skaguay Reservolr

Tarryall Reservoir 9/79
Two Buttes Reservoir 5/27/81

Burchfield (Konantz) .



Southwest Region

Alberta Park

Andrew Lake

Beaver Park

Big Meadows

Brown's Lake #2 (Lower)
Brown's Lake #3 (Upper)
Chipeta Lakes .
Dome Lakes #1 (Lower)
Dome Lakes #2 (Upper)
Echo Canyon

Haviland Lake

LaJara Reservoir

Lake Irwin (Brennard Lake)
Miramonte Reservoir
Pastorious Lake

Rito Hondo

Road Canyon #1

Road Canyon #2

Spring Creek Lake
Swietzer Lake (Garner Mesa Reservoir)
Trujillo Meadows
Williams Creek

Woods Lake

Northeast Region

Belaire Lake

Dowdy Lake

Golden Gate

Hohnholz 1, 2 & 3 ,
Jumbo Annex {(Little Jumbo)
Lake John

Lost Lake

Mesa Reservoir (Hank Roberts)
Muddy Pass Lake

North Michigan

Parvin Lake

Stalker Lake (Chief Creek Reservoir)
Watson Lake

West Lake (Twin Lake)

Emergency Action
Plan Update

4/6/78

4/6/78
4/6/78
2/19/79
2/19/79
2/22/79

4/12/79
2/22/79

4/6/78
2/19/79
2/19/79
2/20/79
2/22/79
4/6/78

Emé%gency Action
Plan Update




APPENDIX M

COLORADO STATE FISH HATCHERTES

UNIT DRATNAGE

Bellvue-Watson Poudre River, S.P.

Chalk Cliffs Rearing Unit Chalk Creek, A.

Durango Hatchery o Animas River, S.J.,'C.
Estes~North Fork f Fall River, Big Thompson, S5.P.
Finger Rock Rearing Unit Brinker Creek, Y.

Glenwood Springs Hatchery Mitchell Creek, C.

Crystal River Unit Crystal River, Roaring Fork, C.
Las Animas Hatchery Adobe Creek, A. -

Mt. Shavano Hatchery Arkansas River

Pitkin Hatchery _ Quartz Creek, Gunnison

Poudre Rearing Unit Poudre River, S.P.

Rifle Falls Hatchery East Rifle Creek,'C.

Roaring Judy Hatchery East River, Gunnison, C.

Wray Hatchery Chief Creek, Republican



FEDERAL EMERGENCY MANAGEMENT AGENCY

FEDERAL INSURANCE ADMINISTRATION
COMMUNITIES PARTICIPATING IN THE
AS OF NOV 15, tesz

COLORADO

ADAMS COUNTY
WASHINGTON COUNTY
ALAMUOSA COUNTY
ALAMOSA COURTY
CONEJOS COUNTY
ARAPAHGE COUNTY
ARCHULETA COUNTY
JEFFERSON COUNTY
ADAMS CCUNTY
PITKIN COUNTY
WELD COUNTY
ARAPAHOE COUNTY
ADAMS COUNTY
EAGLE COUNTY

LA PLATA COUNTY
BENT COUNTY
LARIMER COUNTY
GILPIN COUNTY
BOULDER COUNTY
BOULDER COUNMTY
SUMMIT CQUNTY
ADAMS COUNTY
BOULDER COUNTY
MORGAN COUNTY
CHAFFEE COUNTY
EL PASG COUNTY
FREMONT COUNTY
GARFIELD COUNTY
DOUGLAS COUNTY
GILPIN COUNTY
CHAFFEE COUNTY
ARAPAHOE COUNTY
CLEAR CREEK COUNTY
MESA COUNTY

EL. PASG COUNTY
ARAPAHGE COUNTY
ADAMS COUNTY
CONEJCGS CCOUNTY
MONTEZUMA COUNTY
MOFFAT COUNTY
MINERAL COUNTY

COMMUNITY

NUMBER COMMUNITY NAME
080001# ADAMS COUNTY x

080177 AKRON, TOWN OF

080009% ALAMOSA COUNTY x

080010% ALAMOSA, ClTY OF

080230 ANTONITG, TOWN OF
080011A ARAPAHOE COUNTY =

080273% ARCHULETA COUNTY x
085072A ARVADA, CITY OF

0801 43A ASPEN, CITY OF

ogo179 AULT, TOWN OF

ogooo2# AURCRA, CITY OF

0B0OSZ2# BASALT, TOWN OF

cgooesR BAYFLELD, TOuWW OF

0Bo271% BENT COUNTY x

GGGEss BERTAGUD, TOWN OF

080078A BLACK HAWK, CITY OF
080023% BOULDER COUNTY =

08o024% BOULDER, CITY OF

0801 72% BRECKINRIDGE, TOWN OF
080004% BRIGHTON, CITY OF
085073A BROOMFIELD, CITY OF
CBO130%# BRUSH, CITY OF

080030%# BUENA VISTA, TOWN OF
080192 CALHAN, TaOWN OF

080068# CANON Cl1TY, CITY OF
080234 CARBONDALE, TOWN OF
osoos0B CASTLE ROCK, TOWN OF
g80077A CENTRAL CiTY, CITY OF
080268A CHAFFEE COUNTY x

0800138 CHERRY HILLS VILLAGE,
080034A CLEAR CREEK COUNTY =x
080116%# COLLBRAN, TOWN OF

080080 COLORADD SPRINGS, Ci1TYy OF
080014% COLUMBINE VALLEY, TOWN OF
0800056% COMMERCE CiTY, CLTY OF
Q80037 CONEJOS COUNTY x

0801218 CORTEZ, CITY OF

080198 CRAIG, CITY OF

0BO0118A CREEDE, TOWN OF

{(R) - INDICATES ENTRY IN REGULAR PROGRAM
NSFHA NO SPECIAL FLOGD HAZARD AREA

* - UNINCORPORATED AREAS ONLY

ALL CGTHER

NAT1GNAL FLOOD INSURANCE PROGRAM

DATE OF ENTRY
EMERGENCY COR

REGULAR PRGG.

FEB
MAR
JAN
SEP
SEP
AUG
JAN
JUN

JuL
JUN
JUN

MAR
SEP
JUN
MAY
SEP
FEB
JUL
JUN
Nov
SEP
DEC
SEP
MAR
NGV
FEB
AUG
JUN
APR
AUG
MAR
AFPR
MAR
JUN
FEB
APR
APR
JUL
JUN

(NON-FLOOD PRONE COMMUNITY)

CODES OR 5YMBOLS ARE EXPLAINED ON FAGE 2 OF THIS BOCK

o1,
08,
19,
15,
30,
15,
03,
23,

o2,
10,
o1,

18,
29,
26,
28,
25,

¥
17,

1979(R}
1975

1978(R)
1977{(R)

1972(R}

1974
1980(R}
1978(R)

1980(R)
1278(R)
1975
1878(R)
1975
1979(R)
1878(R}
1880(R)
1877(R)
1973(R)
1977(R)
1982(R)
1976
1982 (R}
1975
1978(R)
1975
1873
1978(R)
1280(R)
1882(R)
1973
1978(R)
1978(R}
1979
1977 (R)
1975
1975

DATE OF
CURRENT
EFFECTIVE MAP
(OR MAP 1NDEX)
FEB 01, 1879
MAR 05, 1976
JAN 13, 1978
NOv 09, 18382
JuL 11, 1875
AUG 15, 1977
JAN 03, 1979
APR 23, 1976
DEC 24, 1976

(NSFHA)

AUG 31, 1882
MAR 18, 1980
SEP 29, 1978
Nav 15. 1877
(NSFHA)

AUG 13, 1976
FEB 01, 1979
FEB 24, 13583
JUN 04, 1980
NOV 18, 1877
AUG 22, 1975
ocT 13, 1981
SEP 30, 1982
JAN 17, 18975
NGV 03, 1g82
AUG 29, 18975
AUG 15, 1978
APR 09, 19786
JUN C3, 13877
AUG 01, 1878
MAR 11, 1280
APR 15, 1982
APR G4, 1978
DEC 02, 1880
JAN 19, 1@82
APR 01, 1877
JUL 03, 1979
JAN 16, 1978

N ¥IANHddVY



COMMUNITY
NUMBER

Q80079A
080174A
08011t%

80211

0802364
Q80015

0BO154%
080C41A
Q80043A
080046A
0B0279#
as0122

080049#
Q80047A
080099%
080051#
Q080238%
os0180%
geoo0ses
080059A
Q85074#%
c80193#
080182#
080239

Q80240

0eo2414%
ogoi112

0800708
Q801023%
080183#%
08006 1#
080244%
080067%
080245%
0801394%
08013 1%
Q80205A
080035#
080213

0800Q75A
080071#

(R) -

NSFHA -
UNINCORPORATED AREAS ONLY

x -

INDICATES ENTRY

FEDERAL EMERGENCY MANAGEMENT AGENCY
FEDERAL INSURANCE ADMINISTRATION

COMMUNITIES PARTICIPATING IN THE NATIONAL FLOOD INSURANCE PROGRAM

AS OF NOV 15,

1982
COLORADO

COMMUNITY NAME

CRESTED BUTTE, TOWN OF
CRIPPLE CREEK, CITY OF
CROGK, TOWN OF
CROWLEY, TOWN OF
DACONG, TOWN OF

DEER TRAIL, TOWN OF
DEL NORTE, TOWN OF
DELTA COUNTY x

DELTA, CITY OF
DENVER, CITY OF
DOLORES COUNTY x
DOLORES, TOWN OF
DOUGLAS COUNTY x

DOVE CREEK, TOWN OF
DURANGO, CITY OF
EAGLE COUNTY =

EAGLE, TOWN QF

EATON, TOWN OF
EDGEWATER, CITY OF

EL PASO COUNTY x
ENGLEWOOD, CITY OF
ESTES PARK, TOWN OF
EVANS, CITY OF
FAIRPLAY, TOWN OF
FEDERAL HEIGHTS, TOWN OF
FIRESTONE, TOWN OF
FLEMING, TOWN GQF
FLORENCE, CITY OF
FORT COLLINS, CITY OF
FORT LUPTON, TOWN OF
FOUNTAIN, CITY OF
FREDERICK, TOWN OF
FREMONT COUNTY x
FRISCG, TOWN OF
FRUITA, TOWN OF

FT. MORGAN, CITY OF
GARFIELD COUNTY x
GEORGETOWN, TOWN OF
GILCREST, CITY OF
GILPIN COUNTY x *
GLENWOOD SPRINGS, CITY OF

GUNNISON COUNTY
TELLER CGUNTY
LOGAN COUNTY
CROWLEY COUNTY
WELD COUNTY
ARAPAHOE COUNTY
R1G GRANDE COUNTY
DELTA COUNTY
DEL.TA COUNTY
DENVER COUNTY
DOLORES COUNTY
MGNTEZUMA COUNTY
DEBUGLAS COUNTY
DOLORES COUNTY
LA PLATA COUNTY
EAGLE COUNTY
EAGLE COUNTY
WELD COUNTY
JEFFERSON COUNTY
EL PASO COUNTY
ARAPAHOE COUNTY
LARIMER COUNTY
WELD COUNTY

PARK COUNTY
ADAMS COUNTY
WELD CBUNTY
LOGAN COUNTY
FREMONT COUNTY
LARIMER COUNTY
WELD COUNTY

EL. PASO COUNTY
WELD COUNTY
FREMONT COUNTY
SUMMIT COUNTY
MESA COUNTY
MORGAN COUNTY
GARF 1ELD COUNTY
CLEAR CREEK COUNTY
WELD COUNTY
GILPIN COUNTY
GARFIELD COUNTY

IN REGULAR PRUGRAM

DATE OF ENTRY
EMERGENCY OR
REGULAR PRCG.

JUN
JUL
MAY
DEC
JUL
NOV
SEP
APR
AUG
APR
JUL
JUL
SEP
JUL
JAN
Nav
MAR
JUN
JUN
MAR
FEB
JAN
APR
JUL
JUl
DEC
MAR
JUN
JUL
APR
ocT
JUL
JUN
MAY
DEC
FEB
DEC
APR
JUN
MAR
JUL

NG SPECIAL FLOGD HAZARD AREA (NON-FLOGD PRGNE COMMUNITY)

ALL OTHER CUODES OR SYMBGLS ARE EXFLAINED ON PAGE 2 OF THIS BOOK

13,
15,
06,
23,
16,
24,
30,
09,
02,
16,
08,
15,
03,
31,
17,
19,
18,
o4,
06,
a9,
1,
17,
oz,
29,
28,
18,
18,
25,
16,
oz,
0z,
16,
25,
1%,
o1,
04,
15,
09,
10,
17,
16,

1974
1875
1877
1875
1879(R)
1875
1882(R)
1979
1974
1971
1976
1875
1980Q(R)
1978
1979(R)
1980(R)
1980(R)
1980(R)
1974
1973
1972(R}
19739(R)
1979(R)
1976
1976
1879(R)
1977
1975
1872(R)
1879(R)
1874
1979(R)
1975
1980(R)
1981 (R)
1982
1877(R)
1974
1980(R)
1980
1979(R}

DATE ©F
CURRENT
EFFECTIVE MAP
(OR MAP INDEX)
JUN 04, 1975
MAR 05, 1976
NOV 08, 18974
AUG 15, 1975
JUL 16, 1979
NoV 29, 1974
SEP 30, 1982
MAY 10, 1977
JAN 18, 1975
APR 15, 1977
JAN 24, 1978
FEB 07, 1975
SEP 03, 1980
MOV 28, 1975
SEP 14, 1982
NOV 19, 1980
MAR 18, 1980
JUN 04, 1980
NOV 14, 1978
AUG 02, 1977
DEC 15, 1979
JAN t7, 1979
APR 02, 1979
JUL 18, 1975
JUL 11, 1978
DEC 18, 1979
NOV 08, 1974
FEB 11, 1977
JUL 18, 1979
APR 02, 1979
MAY 29, 1979
JUL 13, 1982
JUN 27, 1978
MAY 15, 1980
DEC 01, 1981
FEB 06, 1979
DEC 15, 1977
JAN 02, 1980

(NSFHA)
JUN 10, 1977
JUuL 18, 1979



FEDERAL EMERGENCY MANAGEMENT AQENCY

FEDERAL INSURANCE ADMINiISTRATION
COMMUNITIES PARTICIPATING IN THE NATIGNAL FLOOD INSURANCE PROGRAM
AS OF NGOV 15, t982
COLORADO
DATE GF
. DATE OF ENTRY CURRENT
COMMUNITY EMERGENCY OR EFFECTIVE MAP
NUMBER COMMUNITY NAME REGULAR PROG. (OR MAF [INDEX)
080090 GOLDEN, CITY OF JEFFERSON COUNTY JUN 19, 1875 " NOV 05, 1876
080144 GRANADA, TOWN OF PROWERS COUNTY MAY 13, 18975 JUL 18, 1875
080117# GRAND JUNCTIGON, CITY OF MESA COUNTY GCY 13, 1978 DEC 12, 19878
08021 4A GRAND LAKE, TOWN OF GRAND COUNTY MAY 08, 1979 SEFP 17, 1976
O800B2A GREEN MOUNTAIN FALLS, TOWN EL PASO COUNTY MAR 18, 19795 DEC 12, 1975
080195 GREENWOOD VILLAGE, CITY OF ARAPAHGE COUNTY JAN 05, 1978(R} DEC 18, 1980
080078 GUNN1ISEGN COUNTY x GUNNISON COUNTY MAY 28, 18975 AUG 09, 1977
080080A GUNNISEN, CITY OF GUNNISON COUNTY JUN 18, 1975 DEC 26, 1975
0802954 GYPSUM, TAWN OF EAGLE COUNTY SEP 16, 1881(R) SEP 16, 1981
ogo01408B HAXTUN, TGWN OF PHILLIPS COUNTY AUG 07, 1975 AUG 22, 1975
0epi1s78 HAYDEN, TOWN OF RAOUTT COUNTY JUN 01, 1978(R) JUN 01, 18978
080081 HINSDALE COUNTY x HINSDALE COUNTY JUN 286, 1975 MAY 24, 1977
0801 45A HOLLY, TOWN OF PREOWERS COUNTY AUG 07, 1974 JAN 16, 18976
Q801414 HOLYOKE, TOWN GF PHILLIPS CGOUNTY AUG 07, 1975 JAN 09, 1976
080044A HOTCHK 1SS, TOWN OF DELTA COUNTY SEP 26, 1878 SEP 17, 18786
Q8Q206A HUERFANG COUNTY x HUERFANG COUNTY APR 04, 1874 NOV 22, 19877
080108A HUGES, TOWN OF L INCOLN COUNTY AUG 08, 1975 SEP 26, 1975
UBUUIOR TUAHD SPRINGS, ULy OF CLEAR UKEEK COUNIY NOV 13, 19/7B(R) NOV 15, 1278
Q80268A IGNACIG, TOWN OF LA PLATA COUNTY AUG 05, 1977 JAN 16, 1976
080216 JAMESTOWN, TOWN OF BOULDER COUNTY JUN 25, 1975 JuL 11, 1875
080087 JEFFERSON COUNTY x JEFFERSGN COUNTY JUL 05, 1973 JUL 05, 1877
D8O169A JULESBURG, TOWN OF SEDGWICK COUNTY MAR 03, 13875 FEB 20, 1976
080251 KEENESBURG, TOWN OF WELD COUNTY AUG 24, 1281(R) (NSFHA)
oBoO38 LA JARA, TOWN OF CONEJOS COQUNTY JUN 30, 1976(R) (NSFHA)
CBQ133% LA JUNTA, CITY OF GTERO COUNTY JUN 13, 1875 NOV 21, 1978
CE81886 LA SALLE, TOWN OF WELD COUNTY MAY 25, 1978(R) (NSFHA)
080084A LA VETA, TOWN OF HUERFANG COUNTY DEC 24, 1975 SEP 26, 1978
0800C26# LAFAYETTE, CITY OF BCGULDER COUNTY MAR 18, 1980(R) MAR 18, 1880
osQgsz LAKE CITY, CITY OF HINSDALE COUNTY JUN 17, 19785 AUG 13, 1976
0850758 LAKEWOOD, CITY OF JEFFERSON COUNTY JUL 21, 1872(R) MAR 23, 1879
080146A LAMAR, CITY OF PROWERS COUNTY APR 08, 1975 AUG 13, 1976
Q801014 LARIMER COUNTY x LARIMER COUNTY APR Q2, 1872(R: APR g2, 1972
080022 LAS ANIMAS, CITY OF BENT COUNTY APR 17, 1975
0801038A LIMON, TOWN OF LINCOLN COUNTY JuUL 03, 1975 JAN 16, 1876
08C017# LITTLETON, CITY OF ARAPARUOE COUNTY DEC Q1, 1978{(R} FEB §3, 1981
0801 10%# LOGAN COUNTY = LOGAN COUNTY JAN 03, 1977 APR 07, 1978
C80O027A LONGMONT, CITY OF BOULDER COUNTY JUL 05, 1e77¢R) JUL 05, 1977
085076%# LOUISVILLE, CITY QF BOULDER COUNTY MAY 04, 1973(R) JAN 03, 1882
oBLO22%# LYCNS, TOWN OF BOULDER COUNTY AUG ©O1, 1980(R) AUG 01, 1880
CB0253A MANASSA TOWN CONEJOS COUNTY gCT ¢4, 1979 JUL 18, 1878
c8C123A MANCOS, TOWN OF MONTEZUMA CGUNTY JUL 25, 1875 MAY 17, 1874
(R} -~ INDICATES ENTRY IN REGULAR PROGRAM
NSFHA NGO SPECIAL FLOOD HAZARD AREA (NON-FLGOUD PRONE COMMUNITY)

x -

UNINCORPORATED AREAS ONLY

ALt GTHER CODES OR SYMBOLS ARE EXPLAINEC ON PAGE 2 OF THIS BOOK



COMMUNITY
NUMBER

0BOOG3A
080134

08C197A
080151A
080115%#
080187#
vs0284

080053
cagz270%
080155#
080285%
gso124

080125A
0BOOB4A
ogo1z29%
080092A
080126#
080255#
080257#
Q80167

gso188#
080158A
o80128%
080259

080132%
Q801788
08Q136

0801378
caon1 9%
080198

0800658
0BO0O45A
080139#
080189#
080287#
080190

080220

Qo272
0801474%
0850778
080066A

(R} -

INDICATES ENTRY

FEDERAL EMERGENCY MANAGEMENY AGENCY
INSURANCE ADMINISTRATION

FEDERAL

COMMUNLITIES PARTICIPATING IN THE NATIONAL FLOOD INSURANCE PROGRAM

AS OF NOV 15,

1982
COLORADO

COMMUNITY NAME

MANTTOU SPRINGS, CI1TY OF
MANZANOLA, TOWN OF
MARBLE, TOWN OF

MEEKER, TOWN OF

MESA COUNTY x

MILLIKEN, TOWN OF
MINERAL COUNTY =x
MINTURN, TOWN OF

MOFFAT COUNTY x

MONTE VISTA, CITY OF
MOGNTEZUMA COUNTY x
MONTROSE COUNTY x
MONTROSE, CITY OF
MONUMENT, TOWN OF
MORGAN COUNTY =
MORRISON, TOWN OF
NATURITA, TOWN OF
NEDERLAND, TOWN OF
NORTHGLENN, CITY OF
NORWOGD, TOWN OF

NUNN, TOWN OF

OAK CREEK, TOWN OF
OLATHE, TOWN OF

CRDWAY, TOWN OF

OTERO COQUNTY x*

OTIS, TOWN OF

COURAY COUNTY x

OURAY, CITY OF

PAGOSA SPRINGS, TOWN OF
PAL1SADE, TOWN OF
FALMER LAKE, TOWN OF
PAGNIA, TOWN OF

PARK COUNTY x

PIERCE, TOWN OF

PITKIN COUNTY x
PLATTEVILLE, TOWN OF
PGNCHA SPRINGS, TOWN OF
PROWERS COUNTY x
PUEBLT COUNTY x
PUEBLO, CITY OF
RAMAH, TOWN CF

EL. PASO COUNTY
CTERG COUNTY
GUNNISON COUNTY
RIO BLANCG COUNTY
MESA COUNTY

WELD COUNTY
MINERAL COUNTY
EAGLE COUNTY
MOFFAT COUNTY
RIO GRANDE COUNTY
MONTEZUMA COUNTY
MONTROSE COUNTY
MONTROSE COUNTY
EL PASO COUNTY
MEBRGAN COUNTY
JEFFERSON COUNTY
MONTROUSE COUNTY
BOULDER COUNTY
ADAMS COUNTY
SAN MIGUEL COUNTY
WELD CGUNTY
ROUTT COUNTY
MONTROSE COUNTY
CROWLEY COUNTY
OTERT COUNTY
WASHINGTON COUNTY
GURAY COUNTY
GURAY COUNTY
ARCHULETA COUNTY
MESA COUNTY

EL PASO COUNTY
DELTA COUNTY
PARK COUNTY
WELD COUNTY
PITKIN COUNTY
WELD COUNTY
CHAFFEE COUNTY
PROWERS COUNTY
PUEBLO COUNTY
PUEBLO COUNTY

EL PASO COUNTY

iN REGULAR PROGRAM

DATE OF ENTRY
EMERGENCY OR
REGULAR PRAOG,

MAY
JUN
JAN
APR
JUL
AUG
MAR
SEP
AUG
SEP
FEB
MAY
JAN
JUN
APR
SEP
JAN
AUG
SEP
MAR
FEB
JUN
SEP
JUL
AUG
JUN
JUL
JUL
DEC
SEP
JUL
JUN
MAY
NGV
AUG
FEB
MAY
JUN
JUN
AUG
NGOV

NSFHA - NO SPECIAL FLOGD HAZARD AREA (NON-FLOGOD PRONE COMMUNITY)
x - UNINCORPORATED AREAS ONLY
ALL OTHER CODES OR SYMBOLS ARE EXPLAINED ON PAGE 2 OF THIS BOOK

29,
30,
18,
2a,
03,
o1,
05,
17,
oz,
30,
03,
23,
3t,
10,
22,
11,
08,
01,
15,
08,
o1,
18,
18,
18,
08,
23,
18,
24,
o1,
27,
03,
10,
13,
15,
07,
29,
27,
ao,
21,
24,
19,

1975
1976(R}
1976
1975
1278(R)
1979(R)
1979
1980(R)
1982(R)
1982(R)
1876
1975
1975
1975
1980
1975
1982(R)
1279(R)
1278(R)
1976
1872(R)
1875
1982(R)
1976
1975
1978
1975
1975
1978(R)
1982
1978{(R)
1975
1975
1979(R}
1975
1980(R)
197%
1975
1974
1873(R)
197%

DATE OF
CURRENT
EFFECTIVE MAP
(OR MAP INDEX)
FEB 21, 197%

(NSFHA}

JUN 17, 1877
APR 08, 1976
JUL 03, 1978
AU 01, 1979
SEP 17, 1980
AUG 02, 1982
SEP 30, 1982
NOV 15, 1977
AUG 30, 1977
APR 30, 1978
gcT 22, 1976
MAY 12, 1981
MAR 286, 1976
JAN 06, 1982
AUG 01, 1979
MAR 31, 1981
FEB 01, 1879
DEC 19, 1975
SEP 16, 1982
AUG 22, 1975
NCV 08, 1977
SEP 26, 1978
DEC 04, 1979
DEC 01, 1978
JUuL 03, 1978
MAY 24, 1974
NOV 22, 1977
NOV 15, 1979
ogctT 25, 1977
(NSFHA?

AUG 29, 1979
JUL 12, 1977
JAN 03, 1978
APR 02, 1976
FEB 20, 19786



COMMUNITY
NUMBER

oeQ1528
080048

080138#%
Qes078B
0801534
oBO221B
801358
0BC156

08003 1#
0BO267A
0800398
080166A
0BQ171

o8o018B
o8oz01#
cB80163S8

MO S Aaa
[SRVE PR IO L

cBo23s4#
080290#
080203#
G801 73%
0801688
0800074
0601074
080054A
080086A
080083%#
UB00DZ21A
CBOZE6#
Cc80iQ4%
aso00sA
Q85079A
080204+%
08030%5

08Q17GA
0801818
080160A
080265

TOTAL

(R) -

NSFHA
x -

IN THE FLOOD PROGRAM

INDICATES ENTRY

FEDERAL EMERGENCY MANAGEMENT AGENCY

FEDERAL [INSURANCE ADMINISTRATIGN

COMMUNITIES PARTICIPATING IN THE NATIONAL FLOOD INSURANCE PROGRAM

COMMUNITY

RANGELY, TGWN OF
RICO, TOWN OF
RIDGWAY, TOWN OF
RIFLE, CITY &F

RIO GRANDE COUNTY x
ROCKVALE, TOWN OF
RECKY FORD, CITY OF
ROUTT COUNTY x
SALIDA, CITY OF

SAN JUAN COUNTY =
SAN LUIS, TOWN OF
SAN MIGUEL COUNTY =
SEDGWICK, TOWN OF
SHERIDAN, CIiTY OF
S1LVERTHGRNE,
SILVERTON, TOWN OF
STCAMDSAT SUaINGS,
STERLING, CITY aF
SUMMIT COUNTY x
SUPERIOR, TOWN OF
TELLER COUNTY X
TELLURIDE, TOWN OF
THORNTON, CITY OF
TRINIDAD, CITY OF
VAIL, TOWN GF
WALDEN, TOWN OF
WALSENBURG, CITY ©F
WALSH, TOWN OF

WELD COUNTY x

WELL INGTEN, TOWN OF
WESTMINISTER,
WHEAT RIDGE, CiTY OF
WIGGINS, CITY OF

WINTER PARK, TOWN OF
WOODLAND PARK, TOWN OF
WRAY, CITY OF

YAMPA, TOWN OF

YUMA, TOWN OF

TOWN OF

L TR LTI
TWMmiaY Wi

CiTy OF

AS OF NOV 15, 1982
COLORADOD
NAME

RIO BLANCO COUNTY
DOLORES COUNTY
GURAY COUNTY

GARF 1ELD COUNTY
R0 GRANDE COUNTY
FREMONT COUNTY
OTERO COUNTY
ROUTT COUNTY
CHAFFEE COUNTY
SAN JUAN COUNTY
COSTILLA COUNTY
SAN MIGUEL COUNTY
SEDGWICK COUNTY
ARAPAHOE COUNTY
SUMMIT COUNTY

SAN JUAN COUNTY
ACUTT COUNTY
LOUGAN COUNTY
SUMMIT COUNTY
BOULDER COUNTY
TELLER COUNTY

SAN MIGUEL COUNTY
ADAMS COUNTY

LAS ANIMAS COUNTY
EAGLE COUNTY
JACKSON COUNTY
HUERFANG COUNTY
BACA COUNTY

WELD COUNTY
LARIMER COUNTY
ADAMS COUNTY
JEFFERSON COUNTY
MORGAN COUNTY
GRAND COUNTY
TELLER COUNTY
YUMA COUNTY

ROUTT COUNTY

YUMA COUNTY

IN REGULAR PROGRAM

DATE OF ENTRY
EMERGENCY OR
REGULAR PROG.

DEC
JUL
MAR
JUN
JUN
SEP
JUN
MAY
SEP
SEP
ocTY
SEP
JUL
JUL
MAY
SEP
JAN
AUG
DEC
SEP

200

NG SPECIAL FLOOD HAZARD AREA (NON-FLOOD PRONE COMMUNITY)

UNINCORPORATED AREAS ONLY

AlLL OUTHER CODES OR SYMBOLS ARE EXPLAINED OGN PAGE 2 OF THIS 800K

a1,
15,

15,

1277 (R)
1875
1977(R)
1973(R)
1975
1979
1880(R)
1979
1982(R)
1978(R)
1973
1978(R)
1975
1976(R)
T280(R)
1878(R)
T87BIR)
1977
1980(R)
1979(R)
1978
1978(R)
1978(R)
1978(R)
1978
19873
1975
1976(R)
1980(R}
1979(R)
1873
1972(R)
1979(R)
1880
1975
1974
1276
197%

DATE OF
CURRENT
EFFECTIVE MAP
(BR MAP [NDEX)
DEC 01, 1977
DEC 20, 1874
GCcT 13, 1881
SEP 01, 1978
APR 29, 1977
MAY 08, 1978
JUN 03, 1980
SEP 30, 1982
SEP D1, 1978
CEC 24, 19786
SEP 29, 1978
NOV 0B, 1974
JUL 13, 1976
MAY 01, 1980
SEP 01, 1978
AR 18, 1973
JUL 03, 1879
DEC 186, 1880
SEP 28, 1979
SEP 08, 1977
SEP 15, 1978
JAN 19, 1982
JUL 03, 1978
SEP 19, 1978
JUN 28, 1874
NOV 28, 1978

{NSFHA)

SEP 28, 1982
FEB 15, 1979
APR 23, 1978
JuL 22, 1977
FEB 15, 1979
MAR 26, 1976
FEB 18, 1977
JAN 02, 1976



FEDERAL EMERGENCY MANAGEMENT AGENCY
- FEDERAL INSURANCE ADMINISTRATION
COMMUNITIES PARTICIPATING IN THE NATIONAL FLOOD INSURANCE PROGRAM
AS OF NOV 15, 1882

COLORADG
DATE GF ENTRY

COMMUNITY EMERGENCY OR
NUMBER COMMUNITY NAME . REGULAR PROCG.
TOTAL IN THE REGULAR PROGRAM 96

TOTAL IN THE REGULAR PROGRAM BUT HAVING NO

SPECIAL FLOOD HAZARD AREA 2]

TOTAL IN REGULAR PROGRAM BUT DESIGNATED

AS MINIMALLY FLOGD PRONE: 4

TOTAL IN EMERGENCY PROGRAM 104

TOTAL IN EMERGENCY PROGRAM WITH THE -
© HAZARD AREA I1DENTIFIED 95

(R) - INDICATES ENTRY IN REQULAR PROGRAM

NSFHA - NO SPECIAL FLOOD HAZARD AREA (NON-FLOOD PRONE COMMUNITY)
x - UNINCORPORATED AREAS ONLY
ALL OTHER CODES OR SYMBOLS ARE EXPLAINED ON PAGE 2 OF THIS BOOK

DATE OF
CURRENT
EFFECTIVE MAP
(OR MAP INDEX)



o

FEDERAL EMERGENCY MANAGEMENT AGENCY
FEDERAL [INSURANCE ADMINISTRATION
AREAS WHICH HAVE HAD SPECIAL FLGOD HAZARD AREAS IDENTIFIED
-=NOT IN THE PROGRAM--
AS OF NOV 15, 1882

COLORADC
COMMUNITY HAZARD AREA
NUMBER COMMUNITY NAME IDENTIFIED
080229 AGUILAR, TOWN OF LAS ANIMAS COUNTY JUL 11, 1975
080148B . BOONE, TOWN OF PUEBLT COUNTY B SEP 06, 1974
080210 - COAL CREEK TOWN FREMGNT COUNTY AUG 15, 1975
0800C40A CUSTER COUNTY CUSTER COUNTY JAN 24, 1978
0801204 DINGSAUR, TOWN OF MOFFAT COUNTY AUG 30, 1874
080056% - ELIZABETH, TOWN GF ELBERT COUNTY SEP 06, 1874
gggzi1z2 EMPIRE, TOWN OF - CLEAR CREEK COUNTY MAY G2, 18975
080181+ ERIE, TOWN GF WELD COUNTY JUN 28, 1974(F)
080073A - FRASER, TEWN OF GRAND COUNTY SEP 06, 1974
080215 GRAND VALLEY TOWN GARFIELD COUNTY AUG 13, 1978
080184# . GREELEY, CITY OF WELD COUNTY MAR 03, 1274(F)
080074A HOT SULPHUR SPRINGS, TOWN OGRAND COUNTY . NOV 22, 1974
080207A ILIFF, TOWN OF LOGAN COUNTY DEC 27, 1974
080057A KioWA, TBWN OF ELBERY COUNTY SEP 08, 1874
080033 KIT CARSCN, TOWN OF CHEYENNE COUNTY DEC 13, 1874
o800e7# LA PLATA COUNTY = LA PLATA COUNTY JUN 03, 1977(F)
osczazs LAKE COUNTY x LAKE COUNTY AarT 18 14077
[S1-150 Re1+] LAS ANIMAS COUNTY x LAS ANIMAS COUNTY SEP 01, 1977
0801038 LOVELAND, CITY OF LARIMER COUNTY MAR Q1, 1974(F)
080258 NEW CASTLE TOWN GARFIELD COUNTY JUL 25, 1975
0BO127A NUCL A, TOWN OF MONTRUSE COUNTY MAY 24, 1974
0802584# ORCHARD CITY CITY DELTA COUNTY MAY 27, 1977(F)
080170# ovID, TOWN OF SEDGWICK COUNTY Nav 15, 1974
0BO2934%# PITKIN, TOWN OF GUNNISON COUNTY JUN 20, 1978 |
080260% REDCLIFF TOWN EAGLE COUNTY SEP 12, 1975(F)
Q8C150A RYE, TOWN OF PUEBLO COUNTY JUL 18, 1975
080164 SAGAUCHE, TOWN OF SAGUACHE COUNTY MAY 28, 1978
080223 SILT TOWN GARFIELD COUNTY JUL 28, 1875
080200% SILVER PLUME, TOWN OF CLEAR CREEK COUNTY DEC 13, 1874(F)
080106A STARKVILLE, TOWN OF LAS AMIMAS COUNTY SEP 08, 1974
TOTAL SUSPENDED FROM EMERGENCY PROGRAM G
TOTAL SUSPENDED FROM REGULAR PROGRAM S5
TOTAL NOT IN PROGRAM WITH HAZARD AREA IDENTIFIED 25
TOTAL NOGT IN PROGRAM WITH HAZARD AREA TDENTIFIED
FOR MORE THAN ONE YEAR 25
N/A - NOT APPLICABLE AT THIS TIME
(S) - SUSPENDED COMMUNITY
(P) - PARTICIPATION DEADLINE IS BEFORE NEXT PUBLICATIGN OF STATUS BOOK
{F} - EFFECTIVE MAP IS A FLOOD INSURANCE RATE MAP
*x - UNINCORPORATED AREAS ONLY
ALL OTHER CODES COR SYMBOLS ARE EXPLAINED €N PAGE 2 OF THIS BOOK

DATE ON WHiCH
SANCTICONS APPLY

JUL
SEP
AUG
JAN
AUG
SEP
MAY
JAN
SEP
AUG
JUL
NOV
DEC
SEP
DEC
DEC
oeT
nNav
SEP
JUL

WO
AT

MAY
NGV
JUN
SEP
JUL
MAY
JUL
DEC
SEP

1,
08,
15,
24,
30,
08,
oz,
17,
06,
13,
16,
22,
27,
06,
18,
15,
e,
oz,
o1,
25,
24,
27,
15,
20,
19,
18,
28,
23,
13,
08,

1976
1975
1976
ie7g9
1975
1975
19786
1979(S8)
1975
1277
1979(8)
1975
1875
1975
1975
1981(38)

1877(8)
1978(8}
1976
1275
1978
1975
1879
1976
1978
1977
1976
1975
1975



ARTICLE 87

Reservalrs

Fditor's nate: The provisions of § §

7-101 to 37.87-308 aned § & 3787113 10 378711,

<o nat upply o resersoees consreted as livestock water fanks ax defined in § 35-49.101,

17-87-101. Righs 1o <tore witers,
2102, Owner ECNEFYORr may consduct
w.iter iato naturad sircams.,

3781103, Nonee of release of storeil
watets.

ST-RT104, Laabality of owaers for damage.

3787305, Approval of plans for reserveir,

37-87-106.  Cost of inspection and super-
vISIOR

17-87-107. Amouni of water to be stored,

37.%7-108, Withdrawad of cxce<s water,

M.83-109. Complaist  thal  rescrfyorr s
uzsafe.

IR7-120. Eaginecer nvy use Toree,

17582011, Expense of examinatwon,

37-87:-112. Appet from Jecision of engi-
nger.

IT-87.113 Breakige of reservoir — dam
upes.

ITR7-114. Penaliy - disposition of fines.

37-87-115, Damuges.

17-87-116.  Tax reduction where reservairs
located.

17.82-1t7,  Landowner to submit plans.

37-87-113.  State engineer's authority over
consfruclion.

37-87-119. Completion of dam,

JTR7-12t. Redyction in  waluation for
asjcssment,

187821, Application te ¢xisting dams.

37-87-122.  Erosion cantrol dams.

37-87-108. Right to store waters. 1) Persons desiring to construgt and
maintain reservoirs for the purpose of stering water have the right to store
therein any of the unappropriated waters of the state not thereafier needed
for immediate use for domestic or irrigating purposes, and to construct and
maintain ditches for carrying such water to and from such reservoirs, and
to condemn Jands required for the construction and maintenance of such
reservoirs and ditches in the same manner as pow provided by law; except
that alter April I8, 1935, the appropriation of water for any reservoirs con-
structed when decreed, shall be superior to an approprintion of water for
direct application ¢laiming a date of priority subsequent in time to that of

such reservoirs,

(2) Underground aquifers are not reservoirs within the meaning of this
section except to the extent such aquifers are filled by other than nutural
means with water to which the person filling such aquifer has a conditional

or decreed right.

Source: Amended, L. 79, p. 1367, § 3.

Source: L. 1879, g, 106, § 38: G. 5. § 1724; R. §. 08, § 3202: C. L. § 1682;
CSA, C. 90, §79: L. 35, p. 66t, § I; CRS 53, § 147-5-1; C.R.S. 963,

§ 148-5-1.

I. InGenersal.
11, Emmediate Use of Water.

L. IN GENERAL.

Law reviews, For comment on People ex
tel. Purk Reservoir Co. v, Hinderlider. 98
Ceto, 0%, $7 P.) 294 (1938), appearing
below, see 9 Rocky Mi, L. Rev, 9L (1936).
For article, ““Revisiea of Water and [rrigation
Statutes™, see M Dicta 39 11952), For arlicle,
“Water Tor Oil Shale Devefopment™, see 43
Den, L.J. 72 (19%0). For note. A Survey of
Colarada Water Law™". sce 47 Den. L. 226
970,

Ax (his section stands it Ix 3 grant, and the
courl is not at Niberty 1@ write inte it, by way
af interpretation, the word “only™, so as 1o
read  Persons devirons to construct and
maiatain reseevoirs bar the purpose ol storing
witer, <hall have thg nght to take * * * {unly)
any unapproprinted water * * * for iffigoting
parposes.” To do this would make this
tection 2 probibition, Peuple ex rel. Park
Rewervenr Co. v. Hinderlider, 9% Colo. 508, 57
.03 790 (3926,

The court said it asvumcd without declding,
that this sectinn wus in force, and thatl the
geacral resembly wus mot grahiblied by the
Lonsutulton frem passing i with the word
“thereafter’” inserted, so as to read “Perons
desirous to construct and maintain revervoirs,
Tor ihe purpose of sforing water, shl have
the right to take from any of the natural
strepmy of the stale and store avway any vnap.
propristed winer nat (thereuafier) recded for
immediate use [or * * * irigating purposes™
and rhat such i irs proper interpretation,
Teopie ex el Park Ryservoir Co. v,
Hindertider, 98 Calp 805, §7 .20 894 11936},

Where & cofporutinn  comtructed  the
emhankmen? of & reservolr in Dre bed of a
Hrenm, but zplivil the witter 40 1o heneficinl
use, and it fterwirdy conveycd the reservoir
aite ko another, rescrving nny upptopriation of
priveity which it had scquired by reason of

construction. it was held. that having never
applied the warer 10 any beneficial use. it had
nothing to reserve, and the reservation
accomplished nothing. Wiadsor Reservoir &
Canat Co. v. Lake Supply Diteh Co.. 44 Colo.
114,98 P 729 (1908,

Where plaintifl claiming to be entited 1w the
waters of a eertain stream. for storage.
between cériain dates, brought an action to
restrain the officials of the water service from
enforcing an order of the disision cngineer
which required the water commissiongr of the
district 10 ¢ease the storing of water, dufing
the same period. it was held thau the
appropriners Tor direet atrigation in pther
dastricts of the division wovkl. of necessity,
he affected by the decree and were ndispens-
able parties. Comslock v. Lavimer & Weld
Reservoir Co.. S8 Colo. I8, 45 P 700,
1916A Ann. Cas. 456 (3914

Where one claiming the right to waier lor
storage seeks to revtraia ins application to direct
Ierlgation, it is not sufficient o aver merely an
apprapriativn for slerage and a decree estab-
fishing the right becimse 1he complhiing atust
go further 3nd show that the plaintifI°s eight is.
relalively pror to that psserted hy (huse
againsl whom the relief is soupht, Comstock
v. Larimer & Weld Reserveir Co., 5§ Colu,
186, 145 P. 700, 1970A Ann. Cus. 426 (19141,

When waoler has escaped from a resefvoir
and beconie a part of the underground waters,
s identifiention ne rexeryoir waler is imprs-
tivubie, if a0t - - ible, and the rule 1o be
applied in such s cave must take peconnt of
the rights af others, and be of peneral amd
ihle Applicanion. T, dMorgan Reservoir
& ferigasive Cu, v, MeCane. 21 Colu. 256, 206
P30 (1922,

Tlence, water excaping from & Fesersulr or 3
ditch, nhdergesund, aud becoming pereofatiog
water which will naluraliy rcuch a public
atrenm, mad he repirded At nopart of the
aream, aml it belomgs (o the Rppropriniors in

the order of therr priveties when fvededd, and
catnet be muade the subwest of o diredt appre-
printwen. Fro Morgin Resersor & Mo oes
Cooov AWeCune.l 71 Cois 256, 206 0 W3
(gin.

The [ustice of alloning cestrinir cowmpumrics
ta coniroe! the water whick 1hey have diverted e
net & be questivned, but i showld be bnne i
mind that they do oL own the warer, bt hase
anly o night to ot dse: which use moast e
consistent  with  thy phts  af  ather
appreprinors. Fi Reservoir & Inies
gatien Co. v, MeCune, 7 Colu. I5h, 06 P
M9kl

In addinon, the sater e Anerted and slored
must he benelicially applwd: ik S thes
Inatanee, it must huve bes n
for the purposes of srrgation. Thomoe v,
Guiraud. A Coly, SIDCIR Swher v Frink. 7
Colu, 148, 3 P, 900 (18834 Wheeler v. North-
orp Colo. irrigatien Co.. [0 Cole 53217 P,
JET. Y Am. St R OAGS 1ESTy: Farmers High
Ling Conal & Reservorr o v, Southworth,
W Cola 11121 2 1023 4 LR AL TRT (1,
Fr. Morgan Lard & Canal Co. v Suuth Platie
Ditch Co.. [& Colo, 130 P, 032, Mo Am St
R. 239 [[X92k Wourds v Sarpent. 43 Cole
268, 95 P, 937 LGNy Highiad Ditek o vl
Union Reservorr Co.. 23 Colo. 483 12° P

1925 11912,

A decree awarding a prinrily to a reservoir
providing that sulficlent water should he per-
mitled to Gow fram the source of supply nto
the Feservoir to vnfy Be valume of the
priority when “nut aceded for immediate use
for domestic or irngition purposes’. 1 pre.
sumably in part biscd uporn this seqtion High-
led Ditgk Co. v, Unfon Reservaic O, 53
Colo. 483, LI7 P, (02401910,

+ ]a an eminent domzin proceeding 1o cons

lesnn dund for a resersoir site, a report of
comnissiorers based upon undispuked svidence
hut not supporicd by any lindings, it Aot bind-
ing, on the court, sl where the Question of
lhe necessily of faking suvh wie way not
raised in either the pleadir &y or the evidence,
o finding by the commussioners 1hat the land
proposed 10 be condemned Wi not docess
fur the reservoir site was wirthout foree or
effect. Mertensen v. Moriensen, 33 (olo,
167, 309 P24 197 41495,

11, INMEDIATE USE OF WATER,

This sectior canfcrs the only authorily for
Tilling reservoirs, Witer Supply & Storaue £
v, Terney. 24 C 44, 51 0. S0% (E8Y7y

Ard water for sineape in roveryolrs cun he
thed omly when nal nceded for immediate
dometic and irrigating use. Witer Supply &
Storage Co. v, [eaney, 24 Colu. A, 5} P
S0 (FROT),

And [t iv searcely concelyat?e that a disirrct
court would defiberately enler 3 devrer givieg
16 1 feservolr owacs oy prlaclly 10 Al s
resgyvoit which woald -« .00 wath say rivinl
of 2 ditch pwner to we 1 LT IFFROTON.
cven thuwgh the prisiity of the fuller e
Junior in Eme to the comtruction of the reser-
voir, Warer Supply & Storage Co. v, Tenney,
24 Colo. M4, S1 P Suv41897

Where the dvfendant asked the court 4o
ciarge the jJury, which the coorl rebuan! to da.
that when needed dor immedmate w0
iriigating Tands My uthers baving sl nght,
ane mighl not diverd water from -
stream [Or SEOTAEe purposes i A reservon, the
tount held that (f the facts of the vase called
for gn instruction o the w of defeme of
property, Lhen 1his instrucoon shenbd s
huve Been given, For there wis evilance it
plaintdl vy starmp water 1o a foh pond
when defendant aecded o for i Jiate uwe

APPENDIX O

Where there we-e staine approprislers of .11
The availabie Pow of o samoral siream v o
reedud 18 Lor Bmimscdote wve (0 b« o
TR B Gses dufieg dhe 1 .

o from oeut June 1ot Sovember 1ot
each calendar year. thes sectoe adoes e
allow water 10 be diveriod for stoerae L
reservirs durtng such po
the ~oiage system of jhe
opcrided only dunng the nonrr ot w e
From November | of each year ol fune * o
TR eV sudceeding veer by ie o of who s
Jdneowork ol rehi g planif s ik oo
=edone i g all, durmg tha o eag s
Avimy Cas, & Sur Co v Nursd Sirlne -

anen Do TS Caolo RS 2280 201

And the construction of an rripation ditgh
wrd the approgs pool water ticredn to the
irrigation af Ginds oo the s deom sas -,
and o degree of prionty for that puipose . e
the uppropridor ao priony of rvhe To wor:-
during the rodrnigaung seuson for tne por
pose of vtorpge for future use g reserae -
subsequently corstrusted New Loveiand o
Grecley Irnganon & fand Co v Corsol
duted Home Suprly Duch & Reservoir Oy
27 Colo SIS 6P 36 STLR A INGEYN

The fact that ot the time of commencing trc
teastruction of ar ircigidion driich i1 win the
intentian of the BPP upriitor Ly A UsC 1L as 1
fegder 1o a reservoir (o ne corsiracted som.:-
time it the future. in which (o v uore the water
duriny the nonr & seaaent (o7 e as:
would give the approprater o prier fght o
waler Tor sterage Jufing the neairity
seyaon ta daie from the vommeraement of
€aich, pniess the covssmageron of the reeere
vemy so closgly corpesiear wih the consin,
toun ol the dited s (o sbow hen o e oone

sysiem, and the work thereun
tw completion and water the Apruprian
10 2 bepelicin yse with redsanable Jrligence
New Lovelang & Greciey
Cu v, Consu! od Hume suppey Dich &
Reservair Co., 27 Colo 825, 62 1 360, ©°
1L.R.A. 266 0190M,

The privrity 12 the use of water Tor viorgpr
during the foairfiganng swasen depends up
the time of appropriation for that purpese, ang
R appropraer who (st constructed hes
tesorvert and appropriated water for thy
prpose is < mpled to prionty evee 4 subag
quent appiepriaior nofwethstanding  the
Ivequent AIOTIEY appraptlol win 4 phiot
approprmot for droaativn und suppiied ae
resicrier throngh < ich with prior rights for
IFNEalRE purpasey New bovetand & Greeley
Trriation & Land Co v. Conspl:dated Home

Sunpiy Dilch & RBeservmr Co . 25 Cog 528
ALE M SR A s LT

Qv omal ture waen
oy by i
mner ol 2

0 suppose that the
trtendled That an
Aefvhir ot drsgatoa gurptans
shatl Rive the night 1o rake and siote nnep
prereded  wateis . wnd alvo waters th,

dlrcndy hisse heen sppropflated M okhers b
That are Aol al (b tme aceded By sygoh nrum
approprimtors for impsedate ave for domesie
AP FAPANON DAFMING, Bewaune i sitage
warild sive the wearer fram geang 16 wanfe o
murst dearal b ohieet n fluy iy i ihrrwy
L, where cvert e of w0t corety
needed. and such 3 conunn o wonld save
s et framn contog o conlins wath the

e s

in warering b1 craps. Newhy v. Poople, I8
Culg, 16, 62 1. 1035 { 1900).

© | Peante ex rel Park Reseevine
Co, v, Jhinderbrder, 98 Cofa W6, 357 20 228
(1936} {consue apinn}.




ITR7-102.  Oywner of reservolr may conduct water Into natura) streums. The
owners of any reserveit may conduet the waters legally stored therein into
anck wlongs any of the natural streams of the stitle, buk not so 25 o Rise the
walers thereol above ordinary high witermark. and may take the sume out
HRain At any point desited with duc regard 1o the prior ur subsequent righis
of others 1 other waters in snid natural streams. ime allowsanee shalt be
made for evaparition and ther lusses from natural causes for the pratection
of all rights 10 the waters flowing in said streaums. such fosses 1o be deler-
mined by the stale engineer.

Source: L. 1879, p, 107§ W G. 5. § 1725, R. 5. 08, § 2203: C. 1. § 1681,
g‘SA. Cou, §r0L L, 35, p. 638, § 1, CRS 53, § 147-5:2; C.R.S. 1963,
148-5.2.

law review. Fur amcle. “Forcign Water in canals, and tunneds, taken together, may be
Coloradw -~The City's Right to Recapeurs and vonsidered av i ewnon wi
Re-Lise B Transmmsearam Divedsion™ see 42 af this sectivn. Twm Lakes deservosr &
Den L. Cir, 2. 261965 Cunal Co. v Sill, 1M Codo 215, %9 P 1012
This sectlvn prosiding that the ownacrs of iy,

e meaning

rewrsolrn may sundoet the water from the This seclion shsuld be st ponsirued as to
feversoirs intu and sl any ol the natural include inlets to, as welk as ouilels from, rescr-
streams of the state. emphasizes the duttrine +oirs in cenaectiva with o ul streams,

thal these wre public sircams. Hartinan v, whereby the la
Tresine, 36 Colo. F6. ®4 P 688, 4 L.R.A. amowunts duc to delivery therein of privately
[ ANEARITA N owned water. Twin Lakes Re<ervair & Canal

In sume circumstances, dems, ditches, Co. v, Sl 14 Cole. 215, %9 8.3 1012 (1929),

are wed W carey abmorgid

17.87-103. Notice of release of stored waters, The owners of reservoir"s who
avail themselves of the provisions of this section and seetion 37-87-102 shall
give reasonable prior notice to the irrigation division e_ngmccr_o_f the irtigation
division in which the reservoir is located or to the chicl administrative water
officin! of such irrigation division, of the date on whi_n:h they desire 1o release
stored waters into any natural streams. together _w:[h the quantity thercof
in cubic fcet per second of time, the length of periced o be vovered by such
releases. and the name of the ditch. canal. pipeline. or reservoir 10 which
the water so released from storage is to be delivered. to the end that the

water officials in responsible charge of any stream into which such stored
water is relcused shall huve umple time in which to make the necessury
observations. measurements of flow and storage and records thereol, und
1o provide for a proper patrol of the saig stream, for the protection of the
reserveoir owner and also all uther approprintors afong the stream whos:c inter-
ests might be affccted as a result of such reservoir release. SLEC_"I notice may
be given to the division engineer when the reservoir from which the water
is 10 be released and the point where the wager is 1o be tekew [rom the stream

37-87-104, Liability of owners tor dumage, (1) Except as provided in sub-
section (2) of this section, the owner of u reservoir shall be lishle for 4l
damages arising from leakage or overflow of the waters therelram or floods
caused by the breaking of the embankments of such reservoir.

(2) Ne employce, shurcholder, or member of a board of directors of an
owner of a reservoir shall be Liable for any daminge arising from keakage or
overflow of the waters from such reservoir or for any dnage arising from
Tloods caused by breaking of the embunkiments of such reservoir if a vahd
liability insurance policy has been purchiased by the owner of the reserveir
and is in effect at the time such damage oceurs, Such insurance policy shail
insurc against such damages and provide coverage in un amount of not less
than fifty thousand dolbars for cach claim and in an aggregate aacant of not
less thun onc million doflars for afl claims which arise out of any one incident.
The pelicy may provide that it does not apply 1o any act or omission of an

emnlovee, sharcholder, or member of a board of directors of an owner if
suzh uct or omission i8 divhonast, fraedulent, malizices, or crmiral. The
il respect to policy

policy nmy alse contain other reasonable provis
iters common to such poi-

periods, tervii gy, clnims, conditions, qod other o
cies of insurance, The bmitation of i-biliy purstant 1o this subsection (2)
shall not apply 1o any criminal, friudulent, or mulicious act by a member
of the bourd of dircctors of the owner, a shurcholder of the owner. or an
employee of such owner nor shall it apply 1o any ultra vires act of the owner
or of a member of the board of directors, a shareholder, or wn employes
of such owner, The provisions of this subsection (2) shall not be Jdeemed
to impose any liabilily upon a member of the bourd of directors, a share-
holder, or an employce of the owner of a rescrvoir beyond that established
by other principles or provisions of law.

(3) As used in this section, the word “owner” does not inclirde public
entities or public emgployees as defined in the “‘Colorade Governmentad
Immunity Act”, article 10 of title 24, C.R.S. [973.

Source: R&RE,L.81,p. 1778, 5§ 1.

I INGENERAL. For comment on Barr v, Game. Fish &

Parks Comm'n, 30 Colo, App. 482, 497 P.2¢

Law reviews, 340 (1972), oppearirg in the original notes. see
50Den, L.J. 381 (1973).

Source: L. 1879, p. 107, § 40; G. S. § 1726: R. 8. 08. § 3204; C. L. § 1684;
CSA. C. 90, § 82; CRS §3. § 147-54; C.R.S. 1963, § 148-54.

Cross relerence: For liability for damages, see also § 17-87-13.

I. In General. ’ Put = writ commarding the defendants to
1. Extent of Owner’s Liability. relrain [rom diverting water, did not forbid the

or ngain stored are in the same water district,
Source: L. 35, p. 639, §2: CSA. C, %0, §81: CRS 53, § 147.5-3. C.R.S.

1963, § 148-5-3.

Where o mining company created lurpe
bodies of llgstid 1aikngs on itd land und failed to
contein these harmiul and ohnoviews malcrin!!.
which consuniinated a vrenm and were dis-
charged by a flowd on the fand of another s
the result of the fuilure of 4 wall surrounding
the wiling ponds Ihe correcl meaiure of
damage was recognized av the differcace

between the value of the land immediately
befote the alleped injury wnd after the injury.
The reasonable cost tu cicar the Iand of debris
was et the measure, but it is nevertheless
recogrized that evidence of cost of repair i
be considered in arniving ak this difference in
market value. Freel v, Ozark-Mahuoning Co..
208 F. Supp. 93 {D. Colo. 1961,

. " repairing or changing (ke reseryoir so as o
1. IN GENERAL, pr::'emgthe injury complained of. and when-
gver it was so changed they were a1 liberty to
apply 10 the court for a modificanon or dis-
solution of the injunction. Sylvester v.
Jerome, 19 Colo. 128, 34 P. 760 (1893,

Am. Jur. Sce 56 Am. Jur., Waters,
§§ 167074,

C.L5. Sce 91 C.LS., Waters, § 141,

Law peview. For article, ~“Water for Oil
Shale Development™, see 43 Den. LA 72
(1968),

This section I simply on aftirmation of =
commanslaw principle, which wis enacted in
thit state as part of an acr with reference to
irtigation, and in thix act the right iv given lor
the construction of reservairs for cerwaia
purposes, and the cantesd indicstes, we think.
that the parzgraph relied upor was inserred s
2 precautioniry meusure, wader the apprehen-
sion that withowt it, it weuld be possible to
pave such # construction upon the uct as
would relicve owners of reservairs from liabil-
ity for leaknge and overllow. Sylvester v,
Jerome, §9 Cote. 128, 34 P, 7RO LIKID).

The common-law principle referred 1o s
being allirmed hy (his section is a5 follows:

“The person wha, for his ows purposes.
brings on hix own land and collects and keeps
there anything Fkely to do mschicf of 01
escapes. must koep it 3 his own pevill and if
he does nat do so, is prima facic amwerabfe
for all the dumauge which is the natural conse-
quence of ity escape, but he can excuse him-
self by showing that the escape was owing (v
the plaintiff's defaui: or, perhape, that the
escnpe was the consequence of vis major, or
the act of God.™ Gurnet Ditch & Reverveoir
Co, v, Sampeon, 48 Colo. 285. 110 P. 79
{19105,

And K doed nol deprive w court of equily of
Jurisdticifon to rectrain the filiing nf 2 reservedr,
when the remedy at law giver by the seclion
is mut mdequale ta m patlicular exipency.
Sylvester v, Jerome, |9 Colo, 128, 4 P. 780
{3,

The natgral hillskde or mosa, againat which
the embankment ia conxlracted, and which aids
in impoueding the witer, is purt of the reser-
¥oIT, within this section, und the owner 15
linhie for injuries oveasiuned by ils giving
way, though the artificial embankmem
remains. Garaet [Nach & Reservoir Co. v,
Sampson, 48 Cola. 285, 110 P. 79 (191).

DBecause the goners! assembdy did not intend
Mut one who appropriafes 2 natural bank as
part of hls reservoir should he ex2aipt from
lahitity in the evens of its washing out, bul
disl intend e word “embankmeni™” shonld
include not only am artificial basrier, but »
naturad onc a8 well, if used as a part of the
reserveir, to prevent the eseape of water.
Gurnet Ditch & Reservoir Co. v, Sumpson, X
Colo, 25. 110 P, T2 (191,

1t is troe thut Ihe ditch nwners bave been
heid 4o the execcise of ordinary care only, for
the stutate does a0t hold them 1o an absolute
liability, buot shere is a very pood reasuq for
the lepislative distingtion, a ditch carrying
waler ¢an, by the excrcive of ordinury care.
be rendercd hormless, and the earrying of
waler through ditches 15 o duogerous or
menwing  vocation: the  water is  not
restrained, and the predsure v but shipht,
while in & reservoir the water w restraiacd,
amd the pressure s very great, so great thay
the exercise of the greatent amount of care
and <kill may aot prevent the water from
eflecting s exwape. Ciarnct Ditch & Reser-
voir Co. v, Simpsan, 48 Cola, J85, 11OP. ™
(19100, Beaver Water & lrrigation Co’ v,
Emerson, 75 Cobe. $13, 227 P. 54 (1927,




A recovery tor past, prexsert und prospective
damoget fx n bar 10 ap actlon for subseguent
dumages, Fort v, fhietach, 85 Colo. 176, 274 P.
LIF XL

Atrl atthaugh o Judpment by wn eetlon for
demages muy have been vold or voldahle, the
suecesful pasty hy gceepting amd cetaning its
Fraity, i extorped frm again sung lor the
some thing Farl v, [hetseh, &5 Colo, 176, 774
[ AN XL AL T

The purpnse of this sccrion und section
FTA71L8 iy to protect persons swning propecty
beliw the reserswir from ne their sdwiiues
impated, not from % M impraved.
Irelany v. Heneylyn liegaton Dist., 113 Colin
S8, MR PN A0 s

The owner ol 2 reservoir asequlres no vested
rizhie te have <pillways of reseesoits on the
steenm gbnve hic siorape basin maingrned L
the same sive and elevativg as constructed at
the time M acguired his stotage rfighis,
Treland v. Henrylyn lrrigation Dist., 133 Cofo,
SAS, 160 PRI A6 (19430,

Ard  defendant dam owner, enlarging
spitlway, held gt lixhle for injury Lo Fesersoirs
by (feod waters. Irclund v Flenrvlyn Irigation
Dist.. 113 Colo. $35. 160 P.2d 164 {1943),

.

CNT OF DWNER™S LIABILITY,

Umider this sevtion owners of Fesennirs ore
made Niabie Tor a0 damages arisiog fram leak-
ape ur overllow af the wisters therelrons or by
flowds caused by breaking of their embank-
ments. Ryan Guich Reserswvir Ca. v, Swariz,
77 Colo. &0 234 P 10SY {1915}, See Grand
VYaltey [rrigaiion Co. v, Pitzer, 13 Cula. App.
123, %9 P. 320 ([1899): Garnet Ditch & Reser-
voir Co. v. Sumpson, 48 Colo, 185, 110 2. 79
(1910); Beaver Water & Irrigation Co. v,
Emerson. 75 Calo. 513, 227 P. 847 (1924).

And no skill, care, or diligence, in construce
tlon or maintenance relieves him. Grrner Ditch
& Reseeveir Co. v, Sampson, 48 Colo. 285,
120 P. 79 {1940y.

The owner ks liable whether he is negligent or
not and whethet the breaking of his dum wus
caused by the aepligence of a third person or
aot. Beaver Water & lerigution Co. v.
Emetson. 75 Colo. 513, 127 P, 547 (1924).

The tree role of law s, that the person who,
for hls ownh purposes, brings on hls own land
and collects or keops there anything likely to do
milsehlef if it escapes, mast keep it at ks own
peril: and if he does not do <0, 18 prima facie
answeroble for ail the damauge which is the
natural consequuence of ity escupe. Cass
Company-Coatraciors v, Colton, {30 Calo,
593,219 P.2d 415 11955).

And Coloradu cases have lollowed (he duce
trine of shsolure liabikily for cer(ain dangerous
nterprises, such a3 (ke impounding of walers,
and thes was based on the common law which
later became cmbodiod in this section. Caye
Company-Coniracturs v. Colton, 130 Colo.
593,279 P.2d 435 (155,

But an act of God or ie pubfic ¢ncmy is a
gouod defense in a0 action under this seetivn,
even thouph the liabitiy imposed {tereby
fixed by <utnte, withust regeni 1 hepligence
of the defemdans. Ryan Gulch Reservoir Ca.
v. Swarts, 77 Cole. 80, 234 P, 1029 {925}
Barr v. Game, Fish & Parks Comm'n, X
Colg. App. 482,447 B2 1401972

vrder for o flond 1o come within
the term, *‘sct of God™, und therefore Le
avnd delemse wnder this falwie, it must have
heen so unoswal and extraordiniry o mani-
festanon of nanire ity could m under sersnl
vonditions have Meeh reasonably ioticipaicd
or expeared, und an act of God™ does nut
nesessacdly mean an operanoe of aatural
furces se violent and uneypegied that so
humun foresight o shill coukl pesaibly have
prevented dts ¢ffect, i 15 enough that the
floeding should be such us human fore-ight
coutd not be reasenably expecied to anticie
pate and whether it cumes within this deserip-

tion iv ordinurify 2 guestion of Inc1. Barr v,
Game, Fivk & Porks Camm™, 3¢ Colo. App.
N2, 4%T PO 2d 40 (19T

But wherc thy court found that with modern
metroroliical lechnigues. a maxintum proh.
able stornl Is predictable and a maximum
probable flocd is forexecable, und (he storm
and flood which occurred were less than
maximum, the defense of “'act of God ™ is nos
available. Boer v, Gume, Fish & Parks
C\‘:;I’m'n. 0 Cuolo. App. 482, 497 224 M0
a7,

An ovwner it defined in faw to be. “*He who
had dominlon over a thing which ke may use
as he pleases except as restrained by the law
or by an agreement’", and “inchudes any
person having a ¢laim or interest in real prop-
erty, though less than an absolute fee™.
Larimer County Ditch Co. v. Zimmerman, 4
Colo. App. 78, M4 P, 1111 {1893).

Because (he intention of the genersf ascembiy
was to hold respondble the parties whose duly
it was Lo constryct aad malntein, and 1o con.
sirpe the statute otherwise would defeat the
Iegislative intent. and might in any instance
prevent redress to the injured party. Larimer
Counly Ditch Co. v. Zimmerman, 4 Colo.
App. T8, M P 1117 (1893).

The respimsibiilty v [aid only upon the
owners ol rescevoirs which siure water tor frth
gatiot. This right of storage includes surface
or flood walers, as well as waiers diverted
from a natrul watercourse. Canon City & C,
C. R. R. v. Oxwoby, 45 Colo. 214, B P. 1127
(1909},

A prims facie case 8 made when the damoge
and cause, By the breaking, are esiablished.
Laripter County Ditch Co. v. Zimmerman. 4
Colo. App. 78.34 P, 1111 (18%3).

And it s not necessary do allege and prove
neghpence, S¢e Larimer Counaly Ditch Co. v,
Zimmerman, 4 Colo. App. 78, 34 P. 11}
118931: Garmet Dirch & Reservoir Co. v.
Sampsoq, 4R Colo. 245, 110 P. 79 (1910,

Where defeadants ereated Jarge bodles of
lquid talfings wpon their lund and thos were
statuterily obligated to prevemt the escupe of
these materizls and sheir fuilure 0 conlain
these harmful and obroxious maternls resulin
in their heing Bable for 1he resultang damuges.
regardless of fault ©n their pan. because

" lubility far damage which dircitly resalts

from flowds is {ixed by this section. Freel v,
Oznrk-Mahoning Co.. 208 F. Supp. 93 (D,
Colo, 1962).

7187105, Approval of pians for reservoir, No reservoir of o capacity of
more thin one thousand sere-feet, or having & dam or enshankment 1n [N T
of ten feet in vertical height, from the bottom of the channel 1o the botn
of the spiliway, or having o sueface area o hrigh wiatesline in excess of fwenty,
acres shalt be constructed in this state unless the plans il spechicatton
for the same have first beea approved by the state eagincer and Lied e b
office. In naking hix determimation. the state enpincer shall be pusded by
eriterin related 10 the probubility thae precipitation will be excecdert once uyl
five hundred Years. “The siule eagineer shall agt as consulting wor duiin,
the construction thereof and shalt have attthonity 1o require the materiad uw-.'I'
and the work of construction tu be done 1o his satisfuction. No wirk o 1|
be deemed complele untd the stage engaeer furmishes 1o the owners of such
strsctures a writien slatement of the work of canstruction aned the fulf com-
pletion thereol, together with his aceeplince of e saai, which statement

shall specify the dimensions of such dam and capacity of such reservaoie.
Sauree: Amended, L. 77, p. 1696, § 1; ameaded, L. 79, p. 1370, § 1.

Law reviews, -
For articte, “Synthetic Fuets—Policy ond

Regulation™, sce $1 U. Colo, L. Rev. <45
{1960).

Source: 1.. 1899, p. 314§ 1: R
330, § 1: CSA. C. 99, § 83 CRS 53, §

Law reviews. For note, "One Year Review
of Civil Procedure™, see 41 Ten. L Cir. . o7
0%64). For article, “Water for €l Shale
Development™, sce 43 Den. L1, 73 (19661,

Knowing the imminent danper attendaat
upun the storage of water, and W vaid, ax faf
2 it was possible for human < geney e mvand,
damuges to the lowgr proprictoes, the peneral
assembly provided the scheme uf protecton
foirnd in thie and the Tollowing sceuuns.
Garnet Ditch & Reservanr Co. v, Sumpson, 43
Colo. 3185, 110 P79, 1136 (291,

1t only npplies to reservoir: having certain

all times, to the end that they may not over
flow and that breakage or serpoge may mot
occur, Garnet Ditch & Reservoir Co. v,
Sampsen., 48 Colo 8%, 11D P 79, {i3e
{191ty

Aad the state has such an interest In the
construction of reservoirs as to ustify the
statutory provisions dJeclaring what shalf
constijute proper construction, and when
Such @ Mructure is desned  complete.
Riverside Reservorr & Land Co. v. Green
City Trrigation Dist., 39 Colo. 514, 151 P. 443
{1915).

Moreaver, the provisions of lthis reclion are
te be rend intu every cantenct for the construc-
tron e entarpeinent of & resevoir, Riverside
Reseryoir & land Co, v. Green City leri-
gation Dist., 39 Colo, $14, 351 P, 443 (19150,

Doubiless, contraces may be ehiered Into znd
enforced tor the construction ol a resersolr of
such proportions, in such manper and of seen
malerials as may be desired. but these must
be limited by the proviiuns cf this seehion,
that where the reservair 1 of €F ubove speei-
fied dintensivns. the plans and specificalions
must be first approved by the siate engincer:
that such public official shall be the conauli-
ing engineer during 1he construction: that he

L d

S. 08, §3205: C. L. §1685: L. 25 p.
147.5.5: C.R.S. 1963, § 148-5-5.

cagacity o dams Raving ceftain Junensmsns
Garnet Diuch & Resersoir Co v Sampean. 2
Caln RS 18P 79, 16 (1910}

The casciment of this und the (ollowing se-
tisns did nat Tepeal sectlon 3787104, Farner
ek & Beservorr Coo v, Saompaon. 4% Colo.
8F TGP TR 1w,

By this sectinn, dams of 1he dimensions men.
tioped are required 10 he under the superyision
of the date enginees, and 1 hecomes his daly
to supervise the construcrion of reservors
and excicise a gencral supervision of them at

shal. nave dutharity to require the muaersd
used and the work ol eenstruction done w by
satisfuction.  and the rescrvoit may ke
regarded a8 cumpleted orly when o oaus
ageepted the saine and hav o cornled to the
owners. Riverside Revervoir & Lad Co o
Green City Irr won Disd.. 89 Cola S14, 788
P4} (1915

Qne agreeins to (zke shares in 2 resersair
company, in cansideration of the compzny 'y
agrecment o enlarpge ard complete 1w reser-
vOir 10 2 COPtain capacity, cannot he reauired
to accept the shares. uniilit s made tv appear
that this section has been complied with.
Riversle Reservoir & Lond Co. v Greer
Cuy lrriganon Dist., 39 Cole. §14, 151 £, 44t
nnh.

In an action 10 recover for Jahoe ond mate.
Tialv. where the partier contracted for consgruc.
thm of petervoir, and pegher party made an
ivoge of the heght or lawfylness ol the dum,
the Imal court’s Nnding thal the dum was
consiructed wihout autharization (P v-olation
ol this secrion wax whally voluntary, gratvi.
tous. and immaiterial, regunng reversal
Rippy v. Cowreson, 151 Culo. Sgd, 170 p 2
306 (1963),

37.87-106. Cost of Inspection and supervision. The owners of such reser-
voirs shall pay to the siate engineer his actual expenses incurred in making
personal inspection, including epeases Tor any persan appuointed by hm W
attend to such supervision, not to exceed one hundred twenty-five doilas
per day for each day necessarity employed for such purposces,

Source: L. 1899, p. 314, §2; 1. S. 08, § 3206, C. L. § [AR0: L. 25, p.
331§ CSA, C. 90, §84; CRS 5, § 147-5:0; C.R.S. 1963, § 148-5-6; L.
M,p. 1307, § 1.

W—S’{-lﬂ?. Amount of water to be stored. The state cngincer shall anaualiy
dc?erml::le the amuunt of water which is safe to imponnd in the several reser-
voirs within this state, and it is unlawfu! for the owners of ARy rUservou
to store in said reservoit water in gxcess of the amount se determined by
the state engincer 10 be safe,

Source: L. 1499, p, 35, §3; R, 8. 08, §3207; C. L. § [687. CSA. C.
90, § 85, CRS 53, § 147-5-7, C.R.S. 1963, § 148-5.7.



37.87.108. Withdrawal of excess water, In the event of the owners of any
such reservoir impounding water therein to a depth greater than that d_c!er-
mined by the stale engincer 1o be safe, it is the duly of the division enginger
of the district wherein such reservoir is lecated to forthwith proceed to with-
draw from said reservorr so much of the water as shali be it exeess of the
amount s0 determined by the stile engmeet to be safe, and shail close the

37-87-112.  Appeal from degision of englneer. In the cvent of cither prty
boing dissalisficd with the decision of the state enginecr, he may take on
appeal to the district court of the coumy wherem sud reservoir s Tocited,
and said court shall hear and determine the matter semmardy at the carliest
practiciable tinte without written pleadings or the aid of a jury, subjeet to
the right of cither party to tike an sppeal as in other civil cases: eveept that

the judgment of the stie enginecr skall control uatit fiom determimmion of s s«

inlets 1o the same o prevent said reservoir from being refilled to an amount
beyond what said stute engineer has designated as being safe. In lhcl event
of the owners of said reservoir, or any other persons, interfering with the
v isig engineer an e discharge of suid Juty, the sod division enginger shall
citlb 1o his and such persons a8 he deems necessary, and employ sueh foree
as the circunansninees denieasd o enable hin to comply with the requirements
of this seclion,

Source: L. IS99, p. 315, §4: R, S, 08, § 3208; C. L. § 1688 CSA. C.
90, § 86 CRS 53, § 14754, CLR.S. 1963, § 148-5-4.

This secthin #equires the dislsion englneer of
4 district to deaw off the excess water from
resckroirs. Board of Comm’rs v. Hider, 47
Colo. 443, 107 P. 106K {1950).

37-87-109. Complaint that rescrvair is unsafe. Upon complaint being made
to the state engincer by one or more persons residing or having property
in such a location that their homes or property would be in danger of destruc-
tion or damage in the event of a flood occurring on account of the breaking
of the embankment of any reservoir within the state, that said reservoir is
in an unsafe condition, or that it is being filled with water 10 such an extent
as 1o render it unsale. it is the duty of the state enginecr to forthwith examine
said reservoir and determine the amount of water it is safe to impound
therein. [f, upon such examination, the state engineer finds that said reservoir
is unsafe, or is being filled with water to such an extent as to render it unsafe,
it is his duty to immediately cause said water to be drawn from said reservoir
10 such an extent as will. in his judgment, render the same safe. If water
is then flowing into said reservoir, he shall cause it to be discontinued.

Source: L. 1399. p. 315, §5; R. S. 08, §3209: C. L. § 1689; CSA. C.
90. § 87: CRS 53, § 147-5-9; C.R.S. 1963, § 148-5.9; L. 71, p. 1307, § 2.

Whenever [n the judgment of the state engi-
netr, any of the steuctures become unsate, 5t
becomes his dury and the duty of the owners
under his direction 0 draw off sufficient

warer or to otherwise prévent, if possible.
overflow or breakage. Garnet Ditch & Reser.
vair Co. v, Sampson. 48 Calo. 285, 110P. 9,
1136 {191,

.110. Engineer may use force. The state engincer is auth.ori;ed to use
suzzn.sfzri:le as is %ccecsaryyto perform the duties required of him in section
37-87-109. and to have and exercise all of the powers conferred upon the
division engincer hy section 37-87-108. If. after any of such reservoirs have
been examined by said state engincer, the owners thereof, or any other
person, fifls or attempts to {ill them, or any of them. to a point In excess
of the amount the statc engincer has determined to be safe, then it is the
duty of the division engineer of the district wherein such reservoir is locuted
to procecd as directed by section 37-87-108.

Seurce: L. 1899, p. 316, §6; R. S. 08. §3210; C. L. § 1690; CSA, C.
90, § #K: CRS 53, § 147-5-30: C.R.S. 1963, § 148-5.10.

37-87-111. Expense ol examinstion. The person calting upon the state engi-
neer to perform the duty required of him by section 37-87-I0? shall pay h.u'n
in advance when requested or invoiced cxpenses. as provided in section
37-87-106, and mileage at the rate of ten cents per mile for cach mile actually
and necessarily traveled in going to and from sawd reservoir, and should the

state engincer find upon cxamination that such rexervair is in un unsitle condi-
ticnt, the owners thereof shall be licble for all expenses incurred in such
exantination.

Svurce: L. 1099, p, M6, §7: R, 5. 08, § 3L C. L. §1691: CSA, C.
90, § 89, CRS 53, § 147501, CLR.S, 1963, § 14B-5-11: L. 71, p. 130K, § 3,

the cause,

Source: L. 1899, p. 316, §8: R, S, 08, § 3212, C. L. § 1697 CSA. C.
90. § 90: CRS 53. § 147-5-12; C.R.S. 1903, § 148-5-12: L. 64, p. 341, § 343,

37-87-113, Rreakage of rescrvair - dumages. None of the provisions of sece
tions 37-87.105 {0 37-87-114 shall be constr&ed as reficving the owners of any
such reservoir from the payment of such damages as inay be caused by the
breaking of the embankments thereof, but, except as provided in section

37-87-104 (2), in the cvent of any such reservoir overflowing, or the embzink-
ments, dams, or outlets breaking or washing out, the owncrs thereof shail
be liable for alt damage occosionad thereby. :

Source: Armcnded, L. 8}, p. 1779, § 2.

Source: L. 1899, p. 316. §9: R. 5. 08, § 321%: C L. § 1693 CSA. C.
90. § 911 CRS 53, § 147-5-13: C.R.S. 1963 § 148-5-13.

Cross reference: For linbility for damape. compare § 37-87- 103,

Am. Jur. Sec 56 Am. Jur.. Waters, § 167,

C.d.8. See 93 C. LS., Warers. § 141,

This section declares that In the event that
any réservolr averflows, or in the evemt the
embankments, dams., or outlets breuk or wish
out, the owner shall be finble for all dusupe
occusioned therefrom. Freel v. Osark-
Maboning Co.. 308 F. Supp. 93 (D. Colp.
1462). .

And the objeet of thls section ks to protoct
persons owhlng property below reserveirs from
having their situalion worsencd. and not (o
Rave it improved. freland v. Hearylyn leris
gation Disi., [13 Culo, 535, 160 P20 364
(1943).

Therefore, under this sectlon owners are
ahsalutely beld llable for damages that arc
catbwed by the breaking of einhankmerts, Ryan
Guich Reservir Co. v. Swarte, 77 Cule. ().
234 P [0S {1925). See Gramd Valloy frri-
mtion Co. v, Pitzer, 14 Cols, App. 125, 89 P,
420 (1894%; Gorned Ditch & Reservoir Co. v.
Sumpson, 48 Colo. 285, 10 P. 7 (19505
Beuver Water & idrrigution Co. v. Emerson.
75 Colo. §13, 227 P, 847 (1924),

Morcover, under thit section whether (he
owners of reservoire have or have nnt camplivd
with this urticke. and whether they were or
were ot guilty of negligence in the consirue.
{ion or muintenance or operativn of their
praperty, the lity is the same. Gurnet
Ditch & Reservoit Co. v. Sumpson, 4K Cole.
SRS LIOP, 79, 1136 11910).

Heceuse the peneral pssembly appears to
Eate been willing to peemit the srapagnding of
Water, and to provide the means by whick
strugtures for thar purpose should he
renderad aless as wnd scivave
could make them: bt it does ool show an
intention 10 relieve the owners from liabilicy
upon the compliance with the statutary protis
<iohs, and tu leave the persuas and properrty
of vor cizizens without remaly in the event of
wjury. LGureet Ditch & Reservorr Ca, v,
Sunrion, 48 Cole, 13110 P. 79 ¢ivit.

Aad where delendants created large bodies
of Jiquid tailings upen their land and s were
statutorily vbligsted to prevens the escape uf
these materizts and theic fail
these harmful and ebnosious o
in thewr being kb for the resu
regardiess of fault on theer pur,
linhility for damage which dircetly results
from flonds is fixed by this ection. Freel v,
Ozurk-Mukaning Ce.. 205 F. Supp. 93 (D.
Colo. 19621

The measure of damages for alleded injury ta
Jand un atcount of il being cosered with trach,
sediment aod debris, is the difference between
the value of wuil kand tmmediately belore said
alleged imjury. and immediniely atler <ig
alleped injury. State v. Nicholl. 130 Colg, 84,
370 P.2d 8K% {962y,

And altheuzh the ressonahle cost fo elear the
land af deli iy was not the mogsare,
theless revogriced that cay o
tepnir can be considered i v
Jifference in market valve, Frevl v. Cazurk-
Mahoning Co.. 208 F. Supp. 3 (D. Colo.
1962}

37-87-114.  Penalty - disprsition of fines. Any reservoir company failing or
refusing, after ten days’ notice n writing has been given. 1o obey the diree.
tions of the state engineer as tu the construcizon oF [ling of any reservoir

shall be subject 1o a fine of not less thin two hundecd doltars for o
offense, and ench day's continugnce aficr tie of ntice has expired shalt

be considered a separate of fense. Such fines shall be recovered by civil action
in the nanw of e people, by the district attorney, upon the comphiint of
the state engineer, in the county where the wjury complained of occurred.
The proceeds of all fines. alter pryment of costs and chirges of the procend.
ings, shalt be paid into the ceunty treusury for the use of the generad fund

- of the county,

Source: 1. 1899, p. 317, § 10: R, §. OR, §3214; C. 1. § 1694: CSA. (.
99, § 92 CRS 53, § 147-5.14; C.R.S. 1963, § 148.3-14: L. 71. p. 138, § 4,



IT.R7-135.  Dumages. Neither the siate engincer nur any member of his
salf or any person appointed by him shall be tiable in damages for any act
done by hint in prrsuanee of the pravisions of this arlicle.

Source: L. OF, p. 263, § 7: K. S. 0%, 53210 €. L. 31700 CSA, €90,
§09, CRS $3. § [47-5.21: C.R.S, 1963, § 148-5-21; L. 71, p. 130K, § §.

37-47-116.  Tax reduction where reservoirs located. After April 8, {937,
anyone owning land in the state of Colorado nog within the corporate limits
of any city or town, who, by the constroction of o dam across any water-
vourse, the chitnned of which iy normally dry, as deternrined by the state
engineer. and thereby farms gpon his own land @ reservoir Tor the collection
and storage of unappropriated surflace water, and who maintains such reser-
voir and Jam in proper condition to safety impound water therein, or who
donates ta the state of Colorado or any of its agencies o tract of fand on
which it is feasible to construct and miintain one or more such stotage reser-
voirs, as may be determined by the state engineer, shall be entitled 1o a redue-
tion Tor generil taxes in the valuation for assessment of the piece of Lind
upon which such reservoir is focated of forly doflars for cuck acre-foot of
storage ¢apaciy provided by such reservoir: but the tol anount of such
reduction in the viluation for assessment shafl not excepd twenty-five pereent
of the valution for aswesament of the contiguetts acreage owned by such
Tandowner, and upon which such reservoir is located. No reduction in the
vatuagion for assessment shall be granted in cases wherein the storpe is less
than ong and one-half acre-feer wotaf capaeity shown, and the otal acreage
s0 affected shall not exceed one hundred sixty acres. Nothing in sections

37-87-116 to VI.87-121 shall be construed as adverseiy affecting any presently
vested water tight. or valid appropriation of water.

Source: L. 37, p. 787, § 1: CSA. C. 90, § 91y CRS 53, § 147-5-22:
C.R.S. 1863, § 148.5-22; L. 71, p. 1308, § 6.

37-87-117. Londowner to submit plans. If any such dam has a maximum
height of ten feet or tess, or will create a reservoir having a surface area
of twenty acres or less, or has a capacity of sixty-five acre-fect or less, the
landowmer desiring to take advantage of sections 37-87-116 to 37-87-121 shall
first subinit 10 the state engincer sufficient enginecring data, in the way of
maps and plans, to show the location, type, and dimensions of the proposed
dam, rescrvoir, and spillway and character of the foundation and of the mate-
fials avatlable for construction purposes. The state engineer has authority to
pass upon the adequacy of such data and plans for such proposed dam and
to require that the work of construction be cartied out and completed to his
entire satisfaction. In making his determination, the state engincer shall be
guided by criteria related to the probability that precipitation will be exceeded
onee in five hundred years.

Source: Amended, L. 77, p. 1696, § 2.

Source: L. 37, p. 788, §2; CSA, C. 90, § 99(2): CRS 53, § 147-5-23.
CR.8. 196, 5148523 L. T, p, 1309, 67,

C.3.8. See 93 C.J.5., Waters, § 147,

37-87.118. State enpineer’s authority over construction. The provisions ef
sections 37-87-116 to 37-87-121 shull not in any way, manner, or degree
exempt the sponsor of any proposed, of the owner of un existing, dam in
this state from the provisions of law which now require the approval by the
stnle engincer of plans and specifications fur all dams having a miximum
height in cxtess of len feet or which will create a reservoir with a surface
in cxcess of twenty neres, nor from complianee with the present or any future
authority of the state engineer over the construction, supervision, and adntin-
istration of such dams.

Sources L. 37, p. 788, § 3: CSA, C. 90, §99(3); CRS 53, § 147-5.24;
C.R.$. 1963, § 148-5-24; L. 7i.p. 1309, § 8.

ITB7-119. Contpledion of dam. Upoen the completion of any dan by
!nndowucr.‘ under the provisions of sections 357116 w0 17871070 relalimge
o 3 reduction in the vaheion for sssessment ol by fand, the stale enpreer.,
uacdet whose sapervision such dim has been constructed, iy se cernfy (o
the board of county cammussioners of the connty in which such dam s logat-
ed. which certificate shall show the tvpe of i, mavamunm heigha and leneth
thereol, width of spillway. and depth of 1he bettom of spiitway below creat
of dum, general dunensions andl side slopes of the dien . dianicter and chr -
acter of outlet conduit, masimem arei of resetvorr s fave. capacity of roese: -
voir in acre-feet, and approximate arca of the drainage basin above the rewer
voir. The certificate shal! i show the Jocation of the reservor desoribel
n terms of each quarter quarter seciion of lard invelved, or 1w oerms ol s
metes and dounds survey of the proposed high watesline. the date of comple-
tien of the dam, and the nome and adiress of the owner, The PEOVISIONS
of sections 37-87-116 10 37.87-127 shall not relieve the owner of such @ rener-
voir of 1he obligation 1o install in jay such dam s conduit of sulficwent ¢ pag-
ity A pass b die normal streamtlow, for the satisfactron of the ow ners of
WIET rights on the stream oz streams below such reservoir,

Source: L. 37, p. 7R9. §4; CSA. C. 90, § 99id): CRS 53, § 147.5.0¢
C.R.8. 1963, § [48-5-25: L. 78, p. 1309.§ 9. o

37.87-120,  Reduction in vatiation for assessment. Upon receipi of sueh
certifications from the siile engineer, the couaty board of equalization shuii
thereupon make such reduclion in the valeation for assessment of the land
on which any such reservoir is located as the owner of such tand may be
entitled 10 recerve under the previsions of section 37-87-116. Each vear. at
the time of muking his annual assessment, the assessor shall first ascertun
whether the dam iy being maintained in o safe condition and for the purpose
of impounding water, In the ¢veni that the assessor reports that any such
dam is not being maintrined in a safe condition and for the impounding of
water, that fuct shall be reporied to the board of county commissioners. and
the reduction in the valuation for assessment shall not be allowed so long
as such dam is not maintained for such purpose,

Source: L. 37, p. 789 § 5: CSA, C. 50, §99(5); [.. 39, p. 344, § |- CRS
53, § 147-5-26: C.R.S. 1963, § 148-5-26, L. 71, p. 1316, § 10.

37-87.121.  Application to existing dams. The provisions of sections
37-87-116 10 37-87-120 shall extend [0 and include all dams constructed before
April . 07, in this stale on walercourses which normally are dry. and which
huve been approved by the state engineer tn accordance with sectwons
37-87-116 to 37-87-120.

Sourcer L. 37. p. 790, §6: CSA. C. 90. § 9963 CRS 53, § 147.5.77.
CRS. 1963, 5 148-5-27 L. Th.p. 1310, 5 11,

37-87.122. Erosion control dames, (1) The provisions of sections 37-87-101
ta 37-87-108 and 37-87-115 to 37-37-121 shall not apply to eresion contral
dums of the charuacter defined in this scetion. unleas such dams also come
within the specification requirements of said sections.

(2) Erosion controf Jams for reservoirs may be consiructed on warer-
courses, the chaanels of which have been determined by the state engincer
to be normally dry. having & vertical height not exceeding fifteen fet from
the buttom of the ¢hanne! 1o the bottom of the spiliway, and having a capacaty
nol exceeding ton acre-Teed al the emerpency spillwity level, upon sppros. |
of an application for such erosion contrul dam by the state engincer. When
such reservairs are 10 be gonstructed with such height exceeding fifteen feel
and such capicity exceeding ten aere-feer, they shall be construcied in
accordance with section 37-87-105,

{3 Such reservoirs may he constructed with a capacity in excess of two
aere-fect if, at or below the twy aore-feet level, an umgited outlet tube s
instulled, with twelve inches minimum digmeter and lurge enovgh (o assure
mlequate capacity to drain within thirty-six hours any impoundment in excess
of two acre-leet.,

() The stute engineer shall prepare and keep on file in his office standard
spevilications for erosion control dams which shall ¢ wubject to revision by

the state engineer and shall in general be used ns a guide by persers proposag
to construct such dams,

Source: L. 73, p. 1518, § 1: C.R.5. 1963, § 14%.5.30.
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. APPENDIX P

24-65.1-302.  Functions of other state agencies. (1) Pursuant 1o this article, it
is the function of other state agen cies tu:

() Scod recommenditions to local governments and the Coforido land
use canvmission refating oo design ion ol matters of state interest oa the basis
of current and deveioping infosm; tion; and

) Provide technical assistance to'local goveraments concerming Jdesigna-
tion of and guidclines Tor matters of stafe raterest.

{2y Primary responsibility for he recommendation and provision of tech-

nical assistance functions described in subsection (1) of this section is upon:

(i) The Colorade water conscrvarlion board, acting in cooperation with
the Colorado soil conservation board. with regard to floodplains;

Source: Added. 1. 74, p. 340, § §

[ Y
- -

24-65.1-403. Tcechnical and financial assistance. (1) Approprialc stale agen-
cies shall provide technical assistance to local governments in order 1o assist
lecal governments in designating matters of state interest amd adopting guide-

lines for the administration thercof.

(3 ) Any local goverament applying for federal or state financial assis-
tance for floodplain studies shall provide prioe notification to the Colerado
water conservation board. The boird shall coordinate and prescribe the stun-
dards for all floodpiain shwdies conducted pursuant to this article, including
those conducted by federal, focal, or other state agencics. to the end that
reasonably aniform standards can be applied to the Wdeniification and desipna-
tion of all floodplains within the state and Lo minimize duplication of effort.

(h) No floodplains shall be designated by any local government untif such
designation has been first approved by the Colorule waler conscrvation

“board as provided in sections 30-28-§ 1} and 31-23-301, C.R.S. 973,

Source; Added. L. 74, p. 347, § 1: (M added. L. 77. p. 1241.§ 1.
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ARTICLE 30
FLOOD CONTROL

Control of Stream Flow

30.30-101.  Definitions. 30-30-104,  Adoption of plan,
30-30-102.  Authoriry 10 remuove obstructions 3-H-105. Colorsdo  water | conservation
in stpexms. A buard — grants to counties.

35-30-103. . Contmets and agreements.,

30-30-101. Definitions. As used in this article, unless the context otherwise
requires:

(1) Channel™ means that area of a stream where water normally flows
between banks and not that area bevond where vegetation exists.

{2) “Obstruction™ means sandbars formed by the natural flow of a
stream, temporary structures, planks, snags. and debris in and along the exist-
ing channel which cause a flood hazard.

Source: L. 74, p. 230, § 1.

30-30-102. Authority 1o remove obstructions in streams, (1) The board of
county commissioners of each county shall have authority within its respec-
tive county. for flood control purposes only. to remove or cause o be
removed any obstruction 1o the channel of any natural stream which causes
a flood hazard. and for such purpose only the board of county commissioners
shall have a right of access to any such nitural stream, which access shail
be accomplished through existing gates and lunes, if possible. Such authority
includes the right to modify existing diversion or storage facilities at no
expense to the diverter of a water right, but it shall in no way alter or diminish
the quality ot quantity of water entitled to be received under any vested water

_right.

{2y Except in case of imminent flood danger, such right ol' access shall

- be exercised only as foliows:

{a)  Upon five days’ nutice to the Iandowrlcr.md to the owner of any other
property or feaschold inferest in the urea o be inspected. including public
utilities, the board of county commissioners shall have a right of access o

“any fatand streash for the purpuse of inspecting & and \lc':.‘num'u i there

are obstructions o its channel which create a {lood hasard,

(b) If the bourd of cowmuy commissioners determines hid shere ure
obstructions on the property owner’s property which in ils opinion croute
a flood hazard. it shall give him written notice of those conditions. Thareafter
the board of county commissivners shall negotinte with the owner to reach
agreement as to the existence of such conditions and as o the procedures
necessary for the elimination thereof. If such agreement is reached. the
owner, if he requests. shall be given a reasonable time within which o elimi-
nate such conditions himseif. and such agreement may provide {or ompen-
sation to the owner for such work.

(cy If the board uf county commissidners and the owner cannot reach
such agreement. then, unless the owner consents 10 access by the board of
county commissioners, the bourd of county commissioners shall have access
oniy through the institution of proceedings in the district court for 2 manda-
tory order compelting the owner to permit access for the purposes specifieu
in subsection (1) of this section, In such court prove¢edings. it shali be appro-
priate for the court to consider the necessity for and the reasonableness of
the request of the board of county commissioners for uccess and 1o award
to the owner such payment. if any. as may be proper to compensate him
for damages 1o his property resulting from the flood control work on his
property as authorized by the board of county commissioners.

{d) Whenever such action occurs within the boundaries of a municipality.
the board of county commissioners shall consult with the governing body
of that municipality.

(3) Prior to the initiation of anv flood control work under this article. the
board of county commissioners shall give the division of wildlife writte:
notice, specifying the conditions which in its opinion create a flood hazar:
and the location of such. This subsection (3} shall not apply in the case of
imminent flood danger.

Source: L. 74, p. 230. § 1.

30-30-103. Contracts and agreements, The board of counly commissione
of a county may enter into contracts and agreements with adjoining counti-:
the state of Colorado or any agency or political subdivision thereof, or i
United States or any agency or political subdivision therzof for the purp
of implementing or carrying out the purposes of this article.

Source: L. 74.p. 231, § 1.

30-30-104. Adoption of plan. A toard of county commissioners may
resolution adopt a plan (o carry out the purpo*es of this article. -

Source: L. 74.p. 231, § 1.

30-30.105. Colorado water conservation board - grants to counties. The Cui-
orado water conservation board may make grunts 1o counties. out of money
appropriated by the general assembly or other funds available for such purposz.
1o assist them in removing stream flow obstructions in accondance with section
30-30-102. Grants under this section shall be made upon application by the county
therefor and on the basis of the urgency of the food control problem in the
county and the county's financial need.

Source: Added, L. 74.p. 231. § 1,




30-28-111. Zoning plan. (1) The county planning commission of amy
county may. and upon crder by th2 board of county commissioners in zay
county having a county planning commission shall. make a zoning plan for
zoning all or any part of the unincorporated territory within such countv.
including both the full text of the zening resolution and the maps. and repre-
senting the recommendations of the :ommission for the regulation by districes
or zones of the location. height, bu.k. and size of buildings and other struc-
tures. percentage of lot which may be occupied. the size of lots, courts. and
other open spaces. the density and distribution of population. the location
and use of buildings and structures for trade. industry, residence. recreation.
public activities. or other purposes. and the uses of land for trade. industry.
recreation. or other purposes, To the end that adequate safety may be
secured. the county planning commission may include in said zoning plan
provisions establishing, regulating. and limiting such uses on or along any
storm or floodwater runoff channel or basin as such storm or floodwater

runoff channel or basin has been designated and approved by the Colorado
water conservation board in order tc lessen or avoid the hazards to persons
and damage to property resulting from the accufmulation of storm or
floodwaters.

* (2) The county planning commission or the board of adjustment of any
county. in the exercise of powers pu-suant o this criicle, may condition any
portion of a zoning resolution. any amendment thereto. or any exception 1o
the terms thereof upon the preservition. improvement. or construction of
any storm or floodwater runoff channel designated and approved by the
Colorado water conservation board.

Source: L. 39. p. 299, § 10; CSA. C. 45A. § 10: CRS 53. § 106-2-10:
C.R.S. 1963. § 106-2-10: L. 66. p. 42. 4 5.



30-28,-133.- Subdivision repulations,

(3) Subdivision regulations adopted by a board of county commissioners
_ pursuant to this section shall require subdividers to submit to the board of
county commissioners data, surveys, analyses, studies, plans, and designs,

in the form prescribed by the board of county commissioners, of the follow-
ing items:

(b) Relevant site characteristics and analyses applicable to the proposed

subdivision including the following, which shall be subsnitted by the sub.
divider with the sketch plan: '

(1) Reports concerning streams, lakés, topography. and vegetation:

(1) Reports concerning geologic characteristics of the area significantly
affecting the land use and determining the impact of such characteristics on
the proposed subdivision;

(¢} A plat and other documentation showing the layout or plan of devel-
_opment, including, where applicable, the following information:

(VID) .Estimated construction cost and proposed method of financing of
the streets and related facilities, water distribution system, sewage collection
system, storm drainage facilities, and such other utilities as may be required
of the developer by the county; )

+(VIH) Maps and plans for facilities to prevent storm waters in excess of

historic runoff, caused by the proposed subdivision, from entering, damaging.

. or being carried by conduits, water supply ditches and apputtenant structures,
* and other storm drainage facilities;

(4) Subdivision regulations adopted by the board of county commissioncrs
pursuant to this section shall also include, as a minimum, provisions goyv-
- erning the following matters: B
{b) Standards and technical procedures applicable 1o storm drainage plans
and related designs, in order to ensure proper drainage ways, which may"
require, in the opinion of the board of county commissioners, detention facili-
ties which may be dedicated to the county or the public, as are decmed neces-
sary to control, as nearly as possible, storm waters generated. cxclusively
within a subdivision from a one hundred year storm which are in excess of -
" the historic runoff volume of storm water from the same land area in its
undeveloped and unimproved condition:

() Ne board of county commissioners shall epprove any preli:ﬁinary pian
or final plat for any subdivision located within the county unless the sub-

divider has provided ihe following muterials as part of the prefiminary plan
or final plat subdiyjsion submission:

{c) Evidence to show that all areds of the proposed subdivision which
may involve soil or topographical conditions presenting hazards or requiring
special precautions have been identified by the subdivider and that the pro-
posed uses of these areas are compatible with such conditions.

Source: L. 61, p. 592, § 2: CRS 53, § 106-2-35; C.R.S. 1963, § 106-2-34;

L. 67, p. 10, § 1, L. 71, p. 1055, §§ 1, 2; L. 72, p. 501, §§6, 7; L. 73,
p-1085,841,2;L.75,p. 1001, § 1. :



31-23-201. Grant of power. (1) Except as otherwise provided in section
34-1-305. C.R.S. 1973, for tie purpose of promoting heulth. safety. morals,
or the general welfare of the community. the legislative body of each city
and incorporated town is empowered to regulate and restrict the height,
number of stories. and size of buildings and other structures. the percentage
of lot that may be occupicd. the size of yards. courts, and other open spaces.
the density of population. and the location and use of buildings. structures,
and land for trade. industry. residence, or other purposes. Such regulations
may provide that a board of adjustment may determine and vary their applica-
tion in harmony with their general purpose and intent and in accordance with
general or spetific rules therein contained. Subject to the provisions of sub-
section (2) of this section. and to the end that adequate safety may be
secured. said legislative body also has power 10 establish. regulate. restrict,
and limit such uses on or along any storm or floodwater runoff channel or
basin. as such storm or {loodwater runoff channel or basin hus been desig-
nated and approved by the Colorado water conservation board. in order {o
lessen or avoid the hazards to persons and damage (o property resulting from
the accumulation of stormn or floodwaters. Any ordinance enucted vnder
authority of this part 2 shall exempt from the operation thereof any building
or structure as to which salisfactory proof is presented to the board of
adjustment. provided for in this part 2 that the present or proposed situation
of such building or structure is reasenably necessary for the convenience or
welfare of the public.

(2) The power conferred by subsection (1) of this section for flood pre-
vention and control shall not be exercised so as to deprive the owner of any
existing property of its use or mainienance for the purpose to which it is
lawfully devoted on and after February 25, 1966, but provisions may be made
for the gradual elimination of uses. buildings. and structures. inctuding provi-
sions for the elimination of such uses when the existing uses 1o which they
are devoted are discontinved. and for the elimination of such buildings and
structures when they are destroyed or damaged in major part.

(3) The legislative body 0 any city or incorporated town. or the board
of adjustment thereof, in the exercise of powers pursuant to this section.
may condition any zoning regulation, any amendment Lo such regulation, or
ahy variance of the application thereof, or the exemption of any building
or structure therefrom upon te preservation, improvement. or construction
of any storm or floodwater runoff channel designated and approved by the
Colorado water conservation board.

Source: L. 23, p. 649, § 1. CSA. C. 26, § 16: CRS 53, § 139-60-1: C.R_S.
1963. § 139-60-1; L. 66. p. 40, § 2; L. 73. p. 1055. § 20.



State Statutes Regarding Floodplain Management:

Water Conservation 8oard of Colorado

37.60-106. Duties of the hanrd. (1) Tt is the duty of the board to promote
the conservation of the witers of the state of Colorado in order to secure
the greatest utilization of <uch waters and the wtmost prevention of fpudy;
and in particnlor, nnd withou? limiting the gemeral character of this section,
the board has the power and it is its duty:

(a) To {ostcr and encourage irrigation districts, public irrigation districts,
watet users’ associations, conservancy districts, drainage distyicts, mutun
reservoir companies. mmtuad ircigation companies, grazing districts, and any
other ngencies which are formed under the laws of the state of Colorada,
or of the United States, for the conservation, development, and utiization
of the waters of Colorado; -

{b) To nssist any such agencies in their financing, hit not 1o lend or pledae

the credit ur Enith of the state of Colusado w ad thergol | or {0 atfemp{o
make the stage responsible for any of the debis, contracts, obligations, o
linbilities thereol; ’ .

(¢} Tu devise aad furmulide methads, neans, and plans fur Brisgrg ibout
the grester utilization of the waters of the state and the prevention of Hoed
damages thercfrom, and (o desigiiate and approve storm o floodwater runoff
channels or basias, and o pake such desigaations available o kegislutive
budics of cities and incorporated lowns, 10 coury planning connpissions, and
10 boards of adjustment of cities, incorporated towas, and countics of this
stute;

@) T gather dati amt inforpstion looking woward the greater utilization
of the witers of the state amd the provention of Doidy ags {ur this parpese
to make investigations iwid surveys;

(&) To cooperate with the Luited Statex and the agencies thereofl, and
with other staies for tie puipose ol bringing about the greater utilization of
the waters of the stite of Colorindo aad the prevention of flual dimpges:

(fy To cooperate with the Usided States, o any of 1he sgeacies thereof,
in the muking of preliminacy surveys, and shasing the expense thereof, when
necessacy, respecting the eagincering and cconvnic femibility of any pro-
posed witer conservation or flood control project within the state of
Colorado, desipned for the purpose of bringing about greader ufilization of
the waters of 1his stade:

(g} To formulate swd progrue deafts of fegeslation, state aad Tedesal,
designed to assist i securing greater benelicil wse and wilization of the

~waters of the stafe aud protection from fload divages: ‘

(k) To investigate the plags, purposes, amd sctivities of vther states, and
of the federai govermment, which might ulfect the dnferstaie waters of
Colorado;

(i) To confer with and sppear before the offivers, representatives, bourds,

© burcaus. committees, comaissions, of ether agencies of uther states, o of
the federal government, for the purpose of profocting aad assertiog the
amhority, interests, and rights of the state of Colotado aird its citizens with
respect 10 the waters of e inlerstuie streitns in this st -

G} To acquire by grant, purchisc, beguest, devise, or lease, any real
property or interest theeein for the purpose of the prevention er coatrod of
floods, or to acquire by csniacnt domain any real property or inlergst therein
with respeci ta iy project specifivaliy authorized by the United Sustes con-
gress for the prevention oF conirol of fowds, inchuding bt ao limited 1o
ensements and rights-of-way for ingress inte aawd egress from such project,
with the power in cither event to fease such Lands o tnterest therein (0 agen-
cies of the federsd governnwent oe W the state o any agency o1 political sub-
division thereof for the constraction, operation, of saintenine of flood
conkrel snd prevention Eacilities;

Source: 1. 37.p. 1304, § 11; CSA. C. I73B, § 1i: CRS 53, § MB-1-11;
CCRS. 1903, § 19 L L, 66, p. 44, § 82 L. 67, p. 294, § 51 1. 71, p. 1343,
§1. S

. . - —



i 1. The heads of State gpencies shall provids leadership in sncourasgling
R a broad and unifled effort to prevent uneconomic uses and development
EWM’W of Colorado flood plains and in particular, to promote the public
&,u/.‘. ; " e 1 e ..J! }_LE i health, safety and welfare and to reduce the risk of flood losses
g 45 !

in connectiom with Celorado lands and installations and State flnanced
AUG 05 1977 or supported improvements.

g}’ﬁ?ﬁﬁ@jﬂiﬁ?jﬁ)}! . -C(mg'[tjfedéb 2. All State agencies directly responaible for the construction of State

buildings, structures, roads, overnight campgrounds, or other faciiicies
EXECUTIVE Ch [Cms) !
; ! rmeERE - NIERVATION BOABD shall evaluate fiood hazards when planning the location for nev facfli~
Peavienr ties and as far as practicable shall preclude the uneccnomic, hazardous,
or unnecessary use of flood plains in connection with such facilities.

EXECUTIVE ORDER
3. Vhenever practical and economically feasible, flood proofing measuras

EVALUATION OF FLOOD HAZARD IN LOCATING STATE BULLDINGS, ROADS, shall be applied to existing fac{lities to reduce flood damage poteatial.
Ao OTHER FACTLITIES, AMND IN REVIEWING AND APPROVING SEWAGE
AND WATER FACILITIES, AND SUBDIVISIONS 4. The Colorado Water Congervation Board and the Land Use Comnissicn in

cooperation with the appropriate state and federal agendes phall continue
to undertake the evaluation of hazardous flood plain uses in the State

WHEREAS, hazardous uses of Golorado flood plaing are oceurring and potential of Colorado, proceed with the identification of {lood rlains. and pre~
flood losses and 1loas of 1ife are increasing despite substantial ol vate suitable flood disaster preparedness plans in cooperation with
efforts to control floeds; and .qd affected cities and counties, including an effective flood insurance

B information program, early warning system, and relsted steps to protect

WHEREAS, economic losses due to floods in Colorada during the last twelve ‘ against future loss of life and unnecessary econemic losses. Priority

years place Colorado near the top of the Matlon's List for per rhall be given to t.ha numerous hazardous canyons in the State of Colorado.

capita losses; and
3. All State agencies responsible for the reviev and/or approval of sewege

WREREAS, past Inadequate land use policy and controls led to :he‘major treatment plonts, water treatment plants, interceptor savers, subdivisions,
digaster in the Big Thompson Canyon on July 31, 1976; and traller parks, and other facilitlies within the State of Colorado shall
evaluate flood hazards ia writing in connection with such review and
WHERFAS, minizum flood plain and floodway regulation ecriteria have been approval of facilties and take measures to minimize the exposure of
pronulzated bv the Colorade Watar Comcarvasinn Board oot shz o2lz Facilitios  ond docokseomens ohizh sboy ooy 4nduss, $oopetanilal fissd
rado Land Use Cormission on the premise that wise use of our State's damnge and the need for future State expenditures for flood protectica
flood plains is the key to controlling and minimizing future and flood disaster relief.
economic losses and suffering of our citizens: and
€. All State agencies responsible for programs which entail land use
WHEREAS, wise use of sur floed plains will promote public health, safety planning shall take flood hazerde into account when evaluating appii-
. and welfare, reduce future public costs for relief and rehabili- cations for planning grants, when reviewing water and wastewater
tation and contribute to the State's economy; and ’ facility plans, and srea-wide wastewater management plans,
WHPREAS, the State of Colorado has extensive and continuing programs for 7. Requests for flood hazard information and hazard zssessment may be
the construction of buildings, roads, and other facilities and addressed to the Coloradp Water Congervation Board or the Land Use
further, State Agencies are involved in the review and approval Comnigsion. ’
of water and sever treatment plants, subdivisions, traller parka,
canpgrounds, and many other facilities throughout the State of 8. Any requests for appropriations for State construction of new buildings,
Colotado; and structures, roads, or other facilities by State agencies shall be
accompanied by a statement on the findings of the agency's evaluation
WHEREAS, both Federal and State Agencles have compiled significant data and and conslderatien of flood hazards in development of such requests.
studies concerning the frequency of floods and the location of " .
£lood plains and ace expert ac estimating flood hazards; 9. As used in thig Order, the term "State agancy” ilncludes any depatimant,
commission, divisien, or other organizational entity of the executive
RO, THEREFGRE, by virtue of the authority vested in me as Covernor of branch of State Government.

Colorado, it Ls hereby ordered ss follows:

10. The State agencies shall proceed immediately to develop such procedures,
regulationg, and information as are provided for fn, or =ay be neceszsry
to carry out, the provisions of this Executive Order.

GIVEN under my hand and the
Executive Seal of the State
of Colorado, this first day
August, A.D., 1977,

: FCL(; b%‘“‘—-‘

[
Ric?ud D. Lemm
Govérnor

L Y
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MCHAID D. LAkN

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS

WHEREAS,

WHEZREAS,

HAEREAS,

StuteelColomde
EXECUTYIVE CHAMBERS
Drxven

EXECHMTIVE QRADER

REQUIRESERTS AiiD CRITERIA
FOR STATE PARTICIPATION
Iit THE NATIONAI. FLGOG THIURANCE PROGRAM

on August 1, 1977, Executive Order Mumber 8491, cntitled "Cvelualion
of Flood Hazard in Locating Stat: Buiidings, Roads, and Ciner Felil-
{ties, ard in Reviewing and Approving Sewage and Water Faciiities,
and Subdivisions," was issued regarding State policy on the Qcoupa-
tion and modification of Colorado flgodplains by State agencies; and

additiona) State procedures are to be esteblished to meet the recuire-
ments of the Hatisnal Flood Insurance Program; and

the availability of programs for Federal Jeoans and mortgage insurénce,
State finincial assistance, and land use planning are determining
factors i1 the utilization of Tands; and

the avatlibility of flood insurance under the Hational Fload lasurance
Program fir state-owned properties as provided by the National Flocd
Insyrance Act of 1968, as amended, and the Flood Disaster Protecticn
fct of 1973 is dependent upon State coordination of Fedaral, State,
and local aspects of floodplain, mudslide {i.e., mudifow) area, and
flood-related erosion area managerent activities in the State; and

the Caloride Water Conservation Board is the State agency responsible
for state-wide programs for flood prevention, flood coatrol, fload
protecfisn, and flood hazard study criterfa, as provided by Section
37-60-106{1), Colorado reviced Statutes 1973, and Sectien 24-65.1-407,
Colorade Revised Statutes 1973, as amended, {S.%. 126) L. 77.; and

the Colorado Water Conservation Board is the State agency designated
to coordinate the Wational Flood Insurance Act of 1968, as amended.
and the Flood Disaster Pratectfon Act of 1973; and

the Division of Disaster Emergency Services is the agency responsitic

fog the covirdination of Federal, State, and local disaster activitia,
an

the primary concerns of the Colorade Land Yse Cormission are the
protection, utility, value, and future of lands within the Stata; an:

B
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WHEREAS, the availability of flood fnsurance For stateowned properties is
conditioned upon the State's compliance with miniwum floodpliain
management criteria of the Natiomal Flood Insurance Program regu-
Jations (24 CFR 1909, et. seg.}; '

NOW, THEREFORE, Ly virtue of the aulhorily vested in mo as the Governor of
Catorady, it 1s heraby ordered as follows: )

1. The Colorado Land Use Commission 1s hereby designated as the
State ayency to provide implesentation of Scction 1910.12, Rules
and Regulations of the Federal Insurance Administration.

2. Each State agency has a responsibilfty to evaluate the potential
effects of any actions it may take in a floadplain, to ensure thzt
tts plarning programs and budget requests reflect consideration of
flood hizards and floodplain maragewent. °

3. Befcre taking action, gach State agency shall detew~ing wiit-z.
the proposed act?on will oceur In a ficodplain. This determinaticn
shall b based on a Department of Housing and Urban Devaispment ficsd
hazard toundary map (FHBM} or, 1f available, on more detaiied ¥lood-
plain delineation maps of the a2rea on file with the Colorado Watsr
Conservation Board. If flood hazard information and data are nol
avallable, the Colorado Water Conservation Board shall assist in the
determination and the avaluation of any flovd hazard to the propssed
facilities or structures.

4. For itate-vvned properties in Federa)l Insurance Administration
designat2d “Special Hazard Areas," the State shall, as a minim=,
comply with tha flgodplain management criteria set forth in Sections
1910.3, 1910.4, and 1910.5 of the National Flood Insurance .Reguia-
tions, e

5. If a State agency has determined that no feasibié:alternative
exists to avoid siting 2 proposed structure or facility within 2
floodplain, the agency shall {a) prepare and traasmit to ths
Colorado Land Use Commission a notice containing an explamaticn of
why the development {s vroposed to be Yotated in the fqdodplajn;

{b} require the structure to be designed {or medified) and ads-
quately anchored to prevent Flotation, collapse, or lateral wove-
ment; (c¢) require the structure to be constructed with materials
and utf1ity equipment recistant to flood dawmage; (d} $ite the
Towest floor of any structure not less than one foot above the base
flood, unless such structure has been adequately flood-proofed to
one foot above safd base water elevation: and (e} elevate résident-
jal dweliings to not less than one foot above the maximun water
elevation of the computed base flcod.

6. The Colorado Land Use Commission and the Colorado Water Conser-
vation Board shall assist State agencies in carryiag out the flooc-
plain management criteria set forth in Sections 1910.3, 19%0.4, puz
1910.5 of the Natfonal Flood Insurance Reguiations with the follcu-
ing pruvisions: '
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a. Subdivision proposals $hall be consistent witn the
eriteria established by Titls 30, Article 27, Talorado
Revised Statutes 1973, as amended,

b. Policy on floodpiain management shall foliow the
directives of Exccutive Order 8491 of Aunpust 1, 1977

c. Bisaster Preparedness Activities shall be consis-
tent with the criteria establiished by Title 28, Article
2, Colerasdn Disaster Ewergency Act, Colorado Revised
Statutes 1973, as amended, within the scope of thoir
applicability to tne Executive Order and to Executive
Order B4%1, dated August 1, 1977, and as admisistered
by the Colorado Division of Disaster Emergency Services.
Proviced further, noting in this order on in Executive
Orcer B491 shall apply to assistance provided for
ewergency work to save lives, protect property, and
nytlig health and safety, perforced pursusni to iLhe
Colorado Disaster Emergency Act.

d. The floodway {high-hazard zone) 1im1ts sha]1 be

rnnc\:&nn‘ 1.4103'- Fha Pr\‘d\-\1 nr!-a-\-‘rnnn ~nn (‘n\nu —a

Water Conservation Board's Podel FTooana1n Regu?etwun
dated February 26, 1975, which wes prenared under the

authority of Title 24, ArticIe 65.1, Colorado Revised

Statutes 1973, as amznded.

7. AT state agencies responsible for the dlsposal of lands or
oroperties shall evaluate #lood hazards in connectian with lands
or proferiics which ére proposed for disposal to othzr publig
instrunenta]ities or private interests and, in order to minimize
future State expenditures for flood pretection and flood disaster
relief, shall attach appropriate resirictions with respect to
uses of the lands or properties from disposai.

0. luih Slei® PIGPERTY 3N TILUL1AINS iS5 pIOpuiEd Tor jease,
easemert, right-of-way, or dispesal to non-state pubiic or
private perties, the State agency shall (a) reference ip the
conveyince those wses that are restricted under identified
Fnr!or-ﬂ St‘_‘_u ar ]053’ fln Od;’ﬂ in rnrj Ta* cnsy ard Il-.

attach ather appropriate restrictions to the uses of propert1es
by the grantey or purchaser and ahy Successors. except where
prohibited by Jaw; or {c} withnola such prepurs es from
conveyance.

9. As ysed in this Order:

&. "State agency” means any departrent, board, coamission.
or division; however, the directives as contained in this
Order are meant to apply 0 those agencies which perferm or
regulate activities that are located in, or affeci, floco-
plains,

/—‘*\
N
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b. “base flood" means the figod that has a one percent
chance of beiny equalled or exceeded in any civen year.

c. "floodplain” means an area in, and adjacent to, a
stream, which area is subject to being inundated by the
base flood in any given year.

d. “Flaod-proofing means a combination of structyral
provisions, changes, or adiustments fo Jands, properties,
and structures subject to fionding, primarily For the
reguction or elimination of flood damages to lands,
properties, structures, and contents of buildings in a
flgod-hazard area.

10, As may be permitted by law, the head of each State agency

shall issue appropriate rules and regulations to govarn the

t carrying cut of the provisions of this order in consultation
with the Colorado Land Use Commission.

11. This Order shald take gffect on October 1, 1977,

GIVEX under sy hai ¢ and the Ixecutive Ses? of the State of Lolorado, this
1st day ¢f October, A.D,, 1977

' Richard D. Lamn \
Governor

2
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RMCHARD D, LAMM
Govemor

WHEREAS,
WHEREAS,

WHEREAS,

WHEREAS, ~

WHEREAS,

NOW, THEREFORE, I, Richard D. Lawm, Governor of the State of Colorado, .

sk
)
P i

t::iﬂ.tf'ﬂf @,ulp, rady

EXKECUTIVE CHAMBERS
DeENvVER

EXECUTIVE QROER
PROCLAMATION
FLASH FLODD AWARENESS WEEK
May 17-23, 1962

emergency preparedness Is a function of govermeﬁt" which is

dependent upon the leadership of the executive offlicers and -

the efforts of many dedicated volunteers and ‘career civu

" servants; and

there exists a present and continuing threat to life and.

property of the cltizens of the State of Colotado L from
flash floods; and

139 lives were lost and millions of dollars worth of damage
was sustained when 2 flash flood occupred in the Big
Thomyson Canyan in Larimer County at theend of a long dry
spell on July 31, 1974; and

through the cooperation of the Federal Emergency Management
Agency, the Natlonal Weather Service, and the Colorado
Divislon of Disaster Emergency Services, a number of
federal, state, local and volunteer agencies will be
testing their emergency plans for coping with flash floods;
and

by being properly prepared, the people of Colorade can
reduce the loss of life and property threatened by flash
fioods;

do hereby proclaim May 17-23, 1982, as

FLASH FLODD AWARENESS WEEK

in the State of Colorado, and urge all Coloradans to give their Full
attention to this werthy life-preserving effort.

GIVEN under my hand ard the
Executive Seal of the Stats of
Colorado, this eleventh day of
March, A.D., 1982,

A

Richdrd D. Lawm
Govednor

T
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Shalpat Wotor adin
UXHECUTIVE CHAMULHY
Dnwiiiae

EXECUTIVE ORDER
PROCLAMATION
FLOOD AWARLENLESS DAY
IN MEMOILY OF THE MG THOMPSON FLOOD
July 31, 1981

WHEREAS, 19581 marks the [lth anniversary of the devastating Big Thempson
tlood; and

WHEREAS, many people wcre killed and many others sulfered exiensive
property damdge; an
WHERE.AS, the fioed cost the chﬁ-ra.l Srate, and Larirner County governments,
- as well as private contributors, o tutal of 36.1 million dollars; and

WHERL'.AS, the Big Thompson Flood of 1976 was the most receat and most
y publiciied major {lood disaster te alicct Colorado, yet it was
not a uniqw: cvent; and

. WHEREAS. theoughout Colorado history severe flonding has ocgurred regularly

In various regions of the State; and

WHEREAS, a comprehensive program of {lood plain management can save lives,
reduce property damage, and reduce public expenditures resuiting
from fjood ditasters;

NOW, T!:lEREFORE. 1, Richard D. Lamm, Governor of the Stule ol Colurads, do
hereby proclaim July 31, 1981 as

FLOOD AWARENESS DAY :
IN MEMORY OF THE BIC THOMPSON FLOOL

in the State of Colorado sndl urge all Coloraduns (o remceraber those who dicd and
suflered as a result of U disaster,

GIVEN under my hand and the
Executive Seal of the Staie of
Colorado, this twenty-third day of
July, A.D., 1981,

Govornog



ARTICLE 2

BPisister Emergency Services

PART § PART3
DISASTER EMERGENCY SERVICES LIADILITY -~ PURLEIC OR PRIVATT
W-2.000. Short ntle, 3. H
he. BB Tc5) i penes omed i mitanons, iﬂ b 1. y
S 100 Db w2302, e decliration —- no
N2, e posernar and disuster 22303 thifiry.
eHRTEencicos, ’:‘8 2‘104. R, anifity. .
X208 Irsision of disaster emergency e ecomery for personal mjury.
SEFVIEN,
M 0n Fingacing, PART 4
K217, tawal and interjusisdictional
disasler  agencies  and EVACUATION OF SCHOOL BULL_DINGS
wEVICes. .
2108, Eanblishment of interjusisi- 292401 Evacuation plan agreement .,
et e pluoning 420 33402, Bvacuation dofl — et
2K-2- 109, Lawal disastar emergencios, . ty:'
262110, Di<aster prevention. E:Ej?)i :W]:': u“'d', .
W01, Compensation - lobilty 5o 5 a0e Faliiny menrance.
e hen combatting K-2.308, Extraerritoria powers.
graswshoppet infoslition,
/2112, Cemmunications, PARTS
282113 Mutual i,
2114, Weuthor medificatzon, DISASTER RELIEF
28-2-115. Transfer  —  personnel, I8.2.501. Pawer to make rules.
property, funds,
282-116. Mernit system council. 2-2-802, Emeneacy iehief,
IN-2-5M, e ¢latnws — penaliics,
PART 2 IR-2-504. Temporary housng Tor dis,s-
ter vietios,
COMPENSATION BENEFITS TO 28-2-505. Dubris I::rrlu::v;nE.
VOLUNTEER WORKERS 28-2-506. Grants to sadwviduals.
28-2-201. Legreltive declurution. 2‘3'3'507' Community loans.
%2302 Definitims. 28-7-508. Bar egaint suits.
26-3.201, Compensation  for injury 18.2-50%. Interstite compacts.
limiree,
8-2.204, Compensation provided is
exclusive.
18-2.208. Compensition for death or
njury.
28-2-206. Benefits fimited to appropria-
tion.
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PART 1

DISASTER EMERGENCY SERVICES

Fdltnr's ame: The substantive provisions of this part 1, formerly contiined in snd known s+

the “Colurada Civil Dofense Act of 1950, article 1 of charier 24, C.R.$. 1963, were repealtd
and recnacied in 1973, cuusing some addition, relocation, and eltmination of seetivns as weli
subject malter. {Ciunpare historionl record prior to 1973 of article | of chapter 24, C.R.S. 1% 3,
ax armemded throegh L., 723

28-2-101.  Short title. This part | shall be known and may be cited as tte
“*Colorade Disaster Emergency Act of 1973,

Source: R & RE, L. 73, p. 408, § 1: C.R.S. 1961, § 24-.1.

Liw review,  For article, ““The Need for the goverament devrsved her property

Stite Atomic Energy Programs in the Wese™,
<ec 29 Rucky Mt L. Rev. 296{10%7,

Hight tu heuring s 4o whether governmcnt
unaccesartly dodruyed oo serty, A plaintiff ia
entstled to w haring Lo present evidence that

unpecessanly under the Colatadn disasier
emergency uct. Srb v, Hoard of County
Comm’rs, 41 Colo. App. 14, 601 P.2d 1032
(1979).

APPENDIX Q

28.2.102,  Purposes and tmitatinas. (1) The purposes uf this part | e to

() Reduce vulnerubility of people and commumties of this o o to de 1+
age. injury., and loss of hic and property tesulting from naturad or e
cagastraphes, civil disturlimee, or hostile miitary or paramhitry own

(b} Prepare for prompt and efticient semcl, Tescue, soconere, o o, L L
treatment of persons lost, entrapped, victinuzed, or threatened By disastens
Or Cmerpencivs;

(c}  Provide a setting conducive to the rapid aned wrdetly starl of restor -
tion and rehahifitation of persons mad praperty affecizd by disanters

(d) Clarify and strengther the roles of the governor, staie gesvics, o d
local governments in prevention of, prepantion for, responise 10, znd rece. -
ery from disasters:

(e} Authorize and provide for cooperation i disaster preventios.
prepatedness. response, and recovery:

{f) Authorize and provide fur courdination of setivities relati
prévention, prepurediness, response, and recovery oy i
of this state and similar state-focul, interatate, foder: '
ities in which the state and i1s political subdivisiors may rarticp

(&) Provide a disaster and emergency management sysiem
aspects  of predisaster, preemergency  preparecness.  posid
pestemergency response; and

ng tadisn

8T

I

(h}  Assist in prevention of disasiers coused or aggravated by inndegu.se
planning for regulation of public ned private facilities and load yse.

{2)  Nathing in this part 1 shail he construed 1o

() Interfere with the course or conduct of o laher dispute: except that
actiens otherwise zuthorized by this part 1 or other laws may be tren whes
necessary o forestall or mitgate imminent or existing danger to paiti heaith
or safety:

{t) Interfere with dissemination of news or comment on public affiir.
but any communicatiuns facility or organizotion {incleding but no: limited 1
radio and lelevision stations, wire services. and newspaperst may he required
10 transmit or print public service messages furnishing informaiion or mstrus -
tions in connection with a disaster emerpency:

(€} Affect the jurisdiction or responsibifities of police forces, fire-fighting
forces, or units of the armed forces of the United States. or of any person
thereof, when on active duty; but state, jocal. and interjunsdictionat doastes
emerpenyy plans shall place reliunce upon the forces availuble for perfo-
mance of functions related to disaster emergencies; or

(d) Limit, modify, or abridge the authority of 1he governor to proclam
mattial faw or exercise any other powers vested in him under the constitution,
slatutes, or common law of this state independent of, or in conjuncuon with.
any provision of this part |,

Source: R & RE, L. 73, p. 408, § 1; C.R.S. 1963, § 24-1.2.

Crom reference. As to powers of the gover-
not, sec ard. 1V, Colo, Consi.

28-2-103, Definitions. As used in this part 1, uniess the context vlherwive
requires:

{1} - tisaster’” means otcurrence or imminent threat of widespread o
severe damage, injury. or loss of life or property resulting from any patur
of man-made ciuse, including but nat limited to fire, floud, carthquake. wind
storm, wave action, oil spill or other water contamination requiIrng eme:-
gency action toaver: danger or damage, velcanic activily, cpidemic. wr po.hy
tion, blight, drought. infestation, explosion, civil disturbance. of hosoe
military or paeamilitury action.

2} “Political subdivision™ means any county, city and county. city, or
town and may inclule any other agency designated by law as o political sl
division of the state.

(3) “Scurch and rescue™ means the employment. coordination, and unil-
ization of uvailable resources and personnel in [ocating, relievine distress #nd
preserving life of, and removing survivors from the site of o divaster. emer-
gency, or hazard to a place of safety in case of Jost, stranded, entrpped,
or ittjurcd persons.

§6 Source: R & RE, L. 73, p. 409, § 1; C.R.S. 1963, § 24-1-3; L. 79, p. 10%%,



38-2-104, The governor and disaster emergencien. (1) The governor is
responsible for meeling the dangers to the state and people presented by
disusters.

T . .
(2) Under this part I, the governor nuy issue executive orders, procli-

mutions, wnd regulations and amend or rescind them, Fxecutive onders,
praclamations, and regelations Teve the foree und effect of Tiw.

{3) There is hereby cictied a governor's di o energency council
frelerred to in this part [ as the “council™), consis of not less than five
noer more than nine wembers. The attorney general anad the exceutive ddiree-
tors of the following departments shall be members: Adminisiration, high-
ways, foval affairs, military affairs, and aturai resources. The additional
member .. i any, shall be appwnted by the goveraor from amonyg the execus
tive directurs of the other departments. The governor shall seeve as chairman
of the counci), and a aajority shall constitule o quorum. The council shaldl
meel at the call of the governor aned shall advise the gevernor and the dsrector
of the division of dwsoster emergency services on all matless pertaining 1o
the declaration of disasters and the disaster response and recavery agtivities
of the stute povernment, However, nothing in the duties of the councif shall
be construed to limit the authority of the governor Lo act withou! the wdvice
of the council when the situation culls for prompt sind timely action when
disaster threatens or exists.

(4} A disuster emergency shall be declured by executive order or procia-
mation of the governor if he finds a disaster bas occurred or that this occurs
rence or the threat thereof is imminent. The state of disaster emergency shall
cuntinue until the governor finds that the threat of danger has passed or the
disaxter has been dealt wath o the extent that entergency conditions ne fonger
exist and terminates the state of disaster emergeacy by exccutive order or
proclumation, but no state of disaster emergency may continue for longer
than thirty days unless rencwed by the governor. The generxl ussembiy, by
joint resolution, may terminate a state of disaster emergency at any tims.
Theeeupon, the guvernor shall ssee an exccutive urder or proclamation
ending the stute of disaster emergency. All executive orders or proclamations
issued under this subsection (4} shull irdicate the nuture of the disaster, the
area threatencd, and the conditions which have brought it about or which
make pussible termination of the state of disuster emerpency. An executive
order or proclamation shall be disseminated promptly by means calcuiated
to bring its contents to the attention of the gencrul public and, uniess the
circumstances atteadunt upon the disaster prevent or impede. shall be
prompily filed with the division of disaster emerzency services, the secretary
of state, and the county clerk and disaster agencies in the area ro which it
applies.

(5) An executive order or proclamation of a state of disaster emergency
shall activate the disaster response and recovery aspects of Lhe siate, local,
and interjurisdictional disaster emergency plans appiicable to the political
subdivision or area in question and be avthority fur the deployment and use
of any forces to which the plans apply and for use or distribution of any
supplies, equipment, and materials and facilities assembled. stockpiled, or
arranged to be made avuilable pursuant to this part | or any other provision
of law relating to disaster emergeneics, -

(6) During the continuance of any state of disaster emergency. the gover-
nor is commander-in-chicf of the organized and wnorzanized militin and of
all other forces available for emergency duty. To the greatest exient pracii-
cable, the governor shall delegate or assign command authority by priot

aerangement embodied in appropriimge exceutive orders or repulations, byt
nathing in this section restricts his authority to do so by orders issued at

the time of the disaster emergency,

" (7 In dddition to any other powers conferred upon the governor by faw,
¢ mily;

() Suspend the provisigns of any regulatory statute prescribing the proce.
dures for conduct of stite business or the orders. rules, or regulations of
any stade agency, if strict compliance with the provisions of any statute,
order. rule, or regulation would in any way prevent, hinder, or delay neces-
sury action in coping with the emergency;

(b} Utilize all a.zilable resources of the state government as reasonably
necessary o cope with the disaster emergency and of each political subdivi-
sion of The state:;

(¢) Transfer the direction, personnel, or functions of state departments
ind agencies or units thereof for the purpose of performing or facilitating
CIMCFEENLY SCIVICCS]

(d) Subject 1o any upplicable requirements for compensation under
section 28-2-111. commandeer or utilize any privade property if he finds this
necessary 1o cope with the disaster emergeney;

{e) Dircet and compel The evacuation of all or part of the population from
any stricken ot threatened atca within the state if he deems this action neces-
sary for the prescevition of life or other disaster mitigation, resiponse, or
TeCovery;

{f) Prescribe routes. modes of transportation, and destinations in connec-
tion with evacualion;

(g} Control ingress and egress to and from a disaster area, the movement
uf persons within the ares, and the oceugancy of premises therein;

(h) Suspend or mit the sale, dispensing, or transportation of akcoholic
beveruges. lirearms, explosives, or combustibles; and
R (i} Make provision for the availahility and use of temporary emergency

ousIng.

Seurcet R & RE, L. 73, p. 409, § I; C.R.S. 1963, § 24-1-4,
Am, Jur.lat. Sce 38 Am. Jur.2d. Governor.

§4. 54 Am. Jur.2¢, Milnary, and Civd
Defenne, § § 351-287,

28-2-H05.  Division of disaster emergency services, (1) There is hereby cre-
atted within the department of military affaies a Jivision of disaster emergency
services, referred toin this part | as the “division™. Purseant to section 13
of article XM of the state constitution, the head of the department of militry
affuirs shall appoin a civilian deputy director as head of the diviswon, The
deputy director shall be vader the dircet administrative control of the adjutant
generid of the stute,

) The division shull prepare and maintain & stite disaster plan and keep
it current, which plan may inchrde:

[ () Preventivn and minimization of injury and damage caused by disus
ors!

(8} Search for, rescue of, und recovery of persons lost, entrapped,
vicumized, or threatened by disaster;

{c}  Prompt and effective cosponse 1o disasters:

() Disaster and emeigeocy velef;

{ey  Tdentificntion of areas partcularly sulierable to disastiers:

) Recommendutions Tur zoning, buthhig, wnd other buwd use controls,
safety measures for scouring mobile homes o other ponperszsent o
semipermament stroctures, and other prevenine ind prepuredness mwssures
designed to eliminate or reduce disasters or their impact:

(g) Assistance te local officials in designing lecal cmergeney action plans:

(h)  Authorization and procedures for the erection vr other construction
of temporary works designed o protect aganst or mitigate danger. damage.,
or foss fraom floud, conflagration. or other disaster,

(i) Preparotion and distribution to the appropriate state and local officials
of state cutalogs of federal, state, and private assistance programs:

() Organizagion of manpower and chuins of commind for disaw
geneies;

(k) Coordination of federal. stute, and local disaster activities; und

{l} Coordination of the state disaster phan with the Jdisaster piuns of the
federal government.

(3} The division shall tnke an integral part in the development and cevision
of local and interjurisdictional disaster plans prepared under section 28-2-167.
To this end it shall employ or otherwise secure the services of professionsd
and technical personnel capable of providing expert assistance to peliical
subdivisions, their disaster agencies. and interjurisdictional pimmag and
disaster agencies. These porsonnel shall consult with subd and azen-
cies on a regularly scheduied basis and shail make fleld exeminanons of the
areas, circumstances. and conditions to which parhicular local and
interjurisdictional disaster plans ure intended to apply and may suggest or
require revisions.

(4) In preparing ang revising the state disaster plan, the division shalt seck
the advice ard assistance of local government, business. labor, industry. agri-
culture, civic and volunteer organizations, and community leaders. In advis-
ing locat und interjurisdictional agencies, the division shall encourage them
also to seek advice from these sources.

(5) The state disaster plan or any part thercof may be incorporated in
regulations of the division or executive orders which have the force and
effect of Taw,

(6} The division shall:

{a) Determine resource requirements of the state and its political subdivi-
sions and when deemed advisable procure equipment considered essential to
augment emergency operations;

(b) Promulgate standards  and  requirements  for  local  and
interjursdictional disaster plans;

(c} Periodically review Iocal and irterjurisdictional disaster and
emergency plans;

{d) Provide for support from federal, state, and local agencics:

{c} Assist pelitical subdivisions, their disaster agencies. and interjurisdic-
tional disaster ngencies to establish and cperate Lraining progrums und pro-
grams of public information:

() Make surveys of industries, resources, and facilities within the state.
both public and private, as are necessary to carry oet the purposes of this
part I;

(g} _ Plan and make arrangements for the avaifability and use of any private

ter emer-

fucilities, servives. and property and. if necessary and if in fact used. provide

for puyment for use ender ternts and conditions agreed upon:

(B Maintain a register of search and rescue orpanizations. units, feans,
or individuals operating within the rerriterial boundarios of the state:

()  Assist scarch and resgue units to accomplisn standards for training and
proficicacy:

(i} Prepare. for issuince by the poversor. ~ cxecutive  orders,
proctamations. and regulations as necessary or approptiate in coping with
disasters:

(k) Cooperate with the federal government and any public or private
agency or entity in achicving any purposc of this part 1 and in implementing
programs for disuster prevention, preparation, response, and recovery;

() Prepare and transmit annually, in the form and avanner prescribed by
the controller pursuant 1o the provisions of section 24-30-208, C.R.S. 1973,
a report accounting to the povernor and the general assembly for the efficient
discharge of all respunsibilities assignes by law or directive to the division;

m)  [Insure that publications citculuted in gquantity outside the executive
branch shafl be issued in accordunce with fiscid rules promuliated by the
controller pursuant to the provisions of section 24-30-208, C.R.S. 1973; und

{n} Do other things necessary, incidental, or apprupnate for the imple-
mentuation of this part 1, :

§1 Source: B & RE, L. 73, p. 411, § 1: C.R.S. 1963, § 24-1-5; L. 79, p. 1121,

Am, Jurdd, Sce 34 Am, Jur2d, Mifitery,
and Civil Defense, § § 344,368,
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M2.106.  Fimneing. (1} 1t is the intent of the general assembly and
declared to be the policy of the state that funds to meet disasler emergencics
shall always be avatlable,

(2) A disister ¢inergeney fund is hereby established which shall receive
moneys appropriated thereto by the gencral assembly. Moneys in the disaster
emergency fund shall remiin therein until expended.

(31 The council shall review 1o detil each expenditure of disaster emer-
gency fumds.

{4) 11 iy the lepgislative intent thit Fiest recourse be to funds regulurly
apprapriated w state and local agenvies. 1f the governor finds that the
dumands plucel upon these funds in coping with a particular disaster are
unreasonably greas, he-may, with the concurrence of the council, mke funds
availible from the dissster emergeney fund, 1f moneys available from the
fund are insuffivient, the governor, with the concurrence of the council, may
transfer and expendd monevs appropriated for other purposes.

{5)  The deputy direetor is suthorized to establish the rales and regulations
wivich will govern the reimbursement of funds to state agencies and political
subdivisiens wnd to pronuitzte such regidations.,

{6) Nothing in this section shall be constryed to Timit the governor’s
authority ta apply for, administer, and expend prants, gifts, or payments in
ail of disaster prevention, préparedness, response, or recovery,

. Sourcer R & RE, L. 73, p. 413, § 1. C.R.5. 1963, § 24-1-6; L. 79, p. 1121,

Am, Jur. 2t See $4 Am. Jur2d, Mikioary,
und Civik Befense, § 384,

28.2.107. Local and interjurisdictional disaster apencies
Each political subsdivision within this state shall be within the i
and served by the division and by 7 local er interjurisdigtional agency respon-
sible for disaster preparedness and coordination of respunse.

{2) Each county shall mainain a disuster agency or participate in a local
or interjurisdictional disaster agency which, except as otherwise provided
under this part |, has jurisdiction ¢ver and serves the entire vounty.

(3} The governor shall determine which municipal corporitions need
disaster agencies of their own and require that they be estutlished and main-
tained. He shall muke his determination on the basis of the mupicipality's
disaster vuinerability and capability of response related to population size
and concentration, The disaster agency of a county shali cooperate with the
disuster agencies of municipalities situated within® its borders but shafl not
have jurisdiction within a municipality having its own disaster ugency. The
division shall publish and keep current a list of municipalities required to
have disaster agencies under this subsection (3). )

(4) The minimum composition of a disaster agency shall be a director ar

covrdinator appointed and governed by the chief executive officer or govern-
ing body of the appointing jurisdiction. The director or coordinator shall be
responstble for the planning and ceordination of the locul disaster services.
_ (5)  Any provision of this part I or other law to the cuntrary notwithstand-
ing, the governor may require a political subdivision to estublish and maintain
a disaster agency jointly with one or more contiguous political subdivisions
if he finds that the establishment and maintenance of u» agency or participa-
tion therein is made necessary by circumstances or conditions that make it
unusually difficult to provide disaster prevention. preparedness, response, or
recovery scrvices under other provisions of this part 1.

(6) Each po' . subdivision which does not have a disaster agency and
has not made arrungements to secure or participate in the services of an
agency shall huve an clectedd official designated as Eaison officer to facilitate
the cooperation and protection of that subdivision in the work of disaster
prevention - iredness, response, and recovery, :

(7 The waayor, chairman of the board of county commissioners, or vther
principal executive officer of each political subdivision in the state shall
notify the division of the manner in which the political subdivision is provid-
ing or securing disaster planning and emergency services, idendify the person
who heads the agency from which the services are obtained, und furnish addi-
tional information relating thereto as the Jivision reyuires.

(8) Each local and interjurisdictional disaster agency shali prepare and
keep current a focal or irterjurisdictionat disuster emergency plan for its area.

(9 The toenl or interjurisdictional disuster ageney. a5 the case may be.,
shall prepare and distribute to alt appropriate officials in written form a clear
and complete statement of the emergency respensibilities of all local agencies
und wfficials and of the disaster chain of command.

(10) The sherilf of cach county shall:

(a) Be the officin] responsible for coordination of all search and rescue
operations within his jurisdiction:

(b} Make usc of the seurch and rescue eapability and resources availabie
within the county and request assistunce from the division only when and
if he determines sueh additionul issistance is required,

(n thn_;mthurizgd by the governu and approved by the deputy direc-
tor. cxpenses incurred in meeting contincencies and emergencies wrising from
;ca:lch and rescue operatians may be reimbursed from the disaster emerpency
und. .

Source: R & RE, L. 73, p. 414, § 1, C.R.S, 1963, § 24-1-7; L. 9, p. 1122,

28. 2108,  Eatblishment of Interjurisdictional disaster planning and service
arca. (1) I the governor finds that two or more adjesmng counties woenka
be better served by an intecjurisdictionat arrangement than by maatimmng
separaty disaster agencies amd serviges, he may deimeite by executine vude:
an interjurisdictional area mlequate te plan fur, prevert, or respond T die
ter in thit ares gk direct steps to b Laken s aecessary, incluhing the oe
ton of an interjurisdictional reltionship, a0 jent disaster emergeney plan,
ot abd, or an area organiziation for emergency plannmg and setvices.

(23 A finding of the governor pursiant o subsection (1) of this ~ection
shali be based an one or more factors related o the difficelty of matane;:
an efficient and effective disasier prevention, prepiaredness, response, and
1eCavery system on i scparate basis, such s

() Sonall or sparse populiation:

b)  Laimitikions on public finaacial reseurces severe cnough (o mahke
msintenance of a scpirate disaster agency and services unreasenably burden-
AMe; :

(¢} Unusual vulnerability to divaster as cevidenced bv g past history of
disusters, topographicol features, drainage characteristics, disaster porential.
and presence of disaster-prone facilities or operations:

(d) Theinterretated character of the ceunties oo muiticouny area; and

{e) Other relevant conditions or circumsiances.

(3 If the governor finds that u vulnerafle area lies only partly wathin this
state and includes territory in another state or teeritery inoa ferepn durisdi-
tion and thut it would be desirable to establish an interstate or interrahion,
relationship or mutual aid or an wrea organization for disaster, he shad! take
steps 10 that cad as desirshle. I this action is taken with jurisdictions tha
have enacted the interstate civil defense and disaster compact, any resuling
agreements miy be cunsidered supplemental agreements pursuart w ar
Vi of that compact.

(4} If the other jurisdictions with which the governor proposes Lo cooper
ate pursuant to subsection (3) of this section have not enacted ihat comport,
he may negotiate special spreements with such jurisdictions. Aay sgreemen:.
if sufficient authority for the making thereof dees not otherwise exis.
becomes cffcctive only ofter its text hus been communicated 1o the zeneral
assembly and if neither house of the gencral assembly has disapproved
before adjournmen? sine die of the next ensuing scssion competent to cor-
sider it or withins thirty days of its submission, whichever is longer.

Source: R & RE, .. 73, p. 415, § 1: C.R.S. 1963, § 24-1-8.

28-2-109. Locud disader emerpgeneies. (1) A Jocud disaster may be declare:d
only by the principal executive officer of a poiitical subdivision. o -hull aw
te continued or renewed for a pericd in excess of seven days except By or
with the consent of the governing board of the peliticy) subdivision. Anv
order or procinmiation decluring, continging, or termnating a local disaster
emergency shall be given prompt and general publicity and shaid be filed
prompily with the county clerk aad recorder, city clerk. or other authonzed
record-keeping agency and with the division.

{2) The effcct of a declaration of a local disaster emecgency is to activare
the response and recovery aspects of any and all applicabic local and inter
jurisdictional disaster cmergeney plans ard to authorize the furpishing of md
and assistance under such phms.

(3} No interjurisdictional disaster agency or official thereof mav declure
a locat disaster emergency unless expressly authorized by the agreement pur.

_suant to which the agency functions. However, an interjurisdictional disuster

agency shall provide aid and services in accordance with the agrecment pur-
saant 1o which it functions.

Rource: R & RE, L. 73, p. 416, § 1; C.R.S. 1963, § 24-1-9.

Am, Jur.2d, Sec 54 Am, Jur. . Militacy.
and Civil Defense, § § 154, 57,

C.J.8. Sce 57 CLS. Militia, § 2.



28-2-110,  Disaster prevention. (1} In addition to disaster prevention mea-
stres as ancloded in the state, local, and interpurisdictional disaster emergency
plans, the governor shall consider steps that could he taken ob o continuing
basis to prevent or reduce the harmful conseqirences of disasters. At his
direction, and pursvant to any ather authority and competence they have,
state agencies, including but not lisited tef those charged with responsibilities
in coanection with floodplain anagemenl, streum eacroachment and Tlow
regulation, weather modification, fire prevention and corol, air quality,
public works, land use and fand-use plarning, nd construction standards,
shall moke studies of matters reluted Lo disaster prevention. The governar,
front time tu time, shalt make recommendations to the eenerad assembly, local
governments, and such other appropriate public and privaie entities as may
fucilitite measures for prevention or reduction of the harmful conseguences
ol disusters.

(2) All state departments, in conjunction with the division. shall conduct
studies and adopt measures to reduce the impact of, and actions contributory
o, u disaster. The studics shall coneentrate on means of reducing or avoiding
the dangers ¢aused by such oecurrences or the consequences thereof,

(3} If the division believes on the basis of the studies or pther competent
evidence that an arca is susceptible to o disaster of catustrophic proportions
without adequate warning. that existing buitding standards and Jand-use con-
trofs in thiet awen are inadequate and could add substantially o the magnitude
of the disaster, and that changes ie zoning regulations, other lnd-use regula-
tions, or building tequirements are csseatial in order to further the PUrposes
of this scction. it shalf specify the essential changes 10 the governor. If the
governer upon review of the recommendations finds after public kearing that
the changes are essential, he shall s recommend o the agencies or local

goveraments with jurisdictions over the aren and subject matter. If no
O insulbicient action persuant to his recommendations o jhen Wit he
ume specified by the governor, he shalt 2o inform the neneral assembly an
reguest legisiative activa appropriate {0 miti tie impagt of disaster.

(4) The governor. at the sume time that he makes his recommendations
pursieant to subsection: () of this sectivn, may suspend the staekrd or con-
trol which he finds 1 e inadequaie to protect the public safety und by repy-
lation phice 3 new standerd or controf in effect. The new stasdard or vontrol
shall remzin in effest until rejectet by joint resolution of both houses of the
general ussembly or amended by the goveraor. During the time it is in cffect,
the standard or control containcd in the gover=or's regulation shall me admin-
istered and given full effect by ail relevant regulatory ngencies of the sfite
and local governments to which it applies. The governor's action is suhject
to judiciat review but shall not be subjcet to temporary stay pending fitigation,

Sources R & RE, L. 73. p. 416, § 1; C.R.S. 1963, § 24-1-10; L. 77, p,

4 .

28-2.111.  Compensation - lighility when combatting grasshopper infestation.
(1) Each person within this state shall conduct himself and keep and munage
his affairs and property in ways that will reasonably assist and will not unrea-
sonably detract from the ability of the state and the pubke successfully 1o
meet disasters or e:nergencies, This ebligation includes appropriate personal
service und usc or restriciion on the use of property in time of disaster smer-
gency. This part [ neither increnses nor decreascs these obligations but recog-
nizes their existence under the censtitution and statutes of this state and the
common law. Compensation for services ot for the taking or use of property
shall be orly to the extent that the obligations recognized in this subsection
(1} are exceeded in a particular case and then only to the extent that the
claimant has not voluntecred his services or propenty without compensation.

(2) No personal services may be compensated by the state or any subdivi-
sion or agency thereof, except putsuant to statute or local law or ordinance.

(3) Compensation for property shall be only if the property was comman-
deered or otherwise used in coping with a disaster emergency and its use

or destruction wis urdered by the governor or a member of the disaster emer-

pency forces of this state,

(4 Repenled, L. 77, p. 1176, § 2, effective January 1. 1978,

{5} The amount of compensaion shalf be cateulated in the same manner
as compensation duc for tuking of property pursuant 10 eminent domain
procedures, as provided ir articles 1 1o 7 of tide 38, C.R.S. 1973,

(6) Nothing in this section appiies to or authorizes compensation for the
destruction or dumaging of standing timber or other property in order to pro-
vide a firebrewk or applies 10 the relcase of waters or the breach of
impoundments in order to reduce pressure or other danger from actual or
threatened flood.

(7} “The state and fs.agencies and political subdivisions and the officers
and employces of the stalc and its agencies and political subdivisions shall
aot be liskle for any claim based upon the cxercise or performance or the
fuilure to exercise or perform an act relating to the combatting of grasshopper
infestation of this state except for negligence or willful disregard of the rights

of athers, andd then enlv 1o the extens of one hundred thousand daliar fag
ANy Yy foor dumkae suffered by one person aond e e ol e headned
thousind doflars for aninjury w or danage suffered hy two o nane persons
Moany sonple oectirrence feveept i such Eiter istimee, no Persant neiv
recover in cxeess of one humdied thousand dolars). This sabsection (7} 18
the 1ot extent of fiabifity of the state and Hs apencicy and polincal sabdivi
sions ad the offieers and emplovees of the state and i aeencies aind puakilgl
subdivisions with repard o combatting of grasshopper mfestmon of the ste
andd abrogutes sy common kv cause of ction thereto. Excem to the extent
of insurance coverige. no person acling as a contractor with the Lite or
any of its political subdivisioes, or any officer or emplovee of such contre-
tor, skl be lisble on any cltim alleging strict fiability on contraer or Lot
for avtions tuken relating te combatiing prasshapper infestation of the state
under this part 1 or under Honse Bill No. 1005, enacted at the second extraor.
dinary session of the fifty-first general assembly.

Source: R & RE, L. 73, p. 417, § 1: C.R.S. 1963, § 24-1-1]; L. 7. p.
1176, § 2; 1. 78, 2d Ex. Sess., p. 5, § 11 L. 79, p. 1630, § 49,

Crims reforence, As lo compoaxation bene-

fits o volunzeer workers, sce § 28-1-201 ot
s,
Section dues not create vght to make olaiin
for compensation in disteict court, Srb v. Boued
of County Comm'rs, 43 Colo. App. 14, 01
P2 10RZ (1979,

Seetion is mercly declarative of stready cxis-
Iog wight of o enizen (0 present his cliim
agtinst the stule 1o the general assembly by
way of specin? ur private bill. Srb v. Board of
County Comm'rs, 43 Colo. App. 14, 0] 22d
1082 {1979),

Plaintilf is entitled to heating to present evie
deace thit gaveranunt destroyed her pruperty
unnecessurily under the Coloraddo disaster
emergency xct. Srh v. Board of County
Comm'rs, 43 Cole, App. 14, 601 P.2d 1982

But prinr hearing it regnired in CeTEctey
situntion, Althvuprh erdinanly, notice ied hear-
ing must be grven before the property s tihen.
when an emtzency sitzatim conts and 1 o
necessary fur the protevtion of ihe puihe
healih, safety, vr welfare For the stage to the

the propeny vwner
chuifenge the act of o
Std v. Hoard of County Commrs, 43 Coie,
App. 14, 60t P.2d K2 {197,

And ne compeavatinn due Fanduwner, When
property is taker by the state or une of s
political suhdivisons under vireuninzances of
imminent aecesity . the faifure justly w onm.
pensate the owner does aod vickite § 15 of art.
I, Cule. Condt. Srb v, Hoard of County
Comm’n, 43 Codo, App. 15, 60F P2 1082

1979, {1979,

28-2-112. Communications. The state communicutions coordinator, in
accordance with the provisions of part 9 of article 30 of title 24, C.R.S. 1973,
and working in coordination with the division, shall ascertain what means
exist for rapid and efficient communications in times of disaster emergencies.
QOperationat characteristics of the available sysiems of communcations sha!l
be evaluated by the division, and recommendations for madifications shall
be made to the communications coordinator. It is the intent of this section
that adequate means of communications be availuble for use during disaster
emergencics,

Sourcer R & RE, L. 73, p. 417, § 1 C.R.S, 1963, § 24-1-12.

28-2-113. Mutual aid. {I) Political subdivisions not purticipating in inter-
jurisdictional arrangements pursuant to this part | nevertheiess shall e

envouraged and assisted by the division to conclude suitable ArTangernents
for Turnishing nutsai «id i coming with disasters. The arrangements shall
include provision of 2id by persons o 15 in public empfoy.

{2} in passing upon Real disssier plins, the governor shull consider
whether they contuin adequite provisiors for the readering -~ receipt of
mutual aid, ‘

(3) 1t is a sufficient reason for the governor 1o require an inierjurisdic-
tional agreement or arrancement pursuant to sectioa 28-2-108 that the arca
involved and  political subdivisions therein have availabfe cquipniens.
supplics, and forces neeessary to provide mutual wid en a regional basis and
that the political subdivisions have not tready made adequate provision for
mutuat aid: but, in reguiring the making of an interjurisdictivnal arrameement
to aecomplish the purpose of this section, the governor need not reguire
establishment and maintenarce of an interjurisdictional ageacy or arrange-
ment for any uther disuster purposes.

Source: R & RE, L. 73. p. 418. § |; C.R.S. 1963, § M-1-13.

Am Jur2d. See X4 Am. Jur.2d, Military,
and Civil Pefense, § § 354, 338,

C.LS. Sce STC.LE.. Militin, § § 2,26,

28-2-114, Weather modification, The division shall keep vonfinuousty
apprised of weather conditions which present danger of precipiation ur other
climatic activity scvere envaph 10 constitute a disaster. If the division deter-
mines that precipitution that muy resull from weather modification
operations, cither by itself or in cunjunction with other precipitution or cli-
nmtic conditions or activity, would create o contribule to the severity of
& disaster, it shall recommend to the executive director of the depautinent
of natural resourees, cmpowered o issue permits for weather mesbification
operations under article 20 of title 36, C.R.S. 1973, o warn thuse orgasizie
tions or agencies enguged in weather medification to suspend their opeTiLlions
until the danger has passed or recommend that said exceutive director mudify
the terms of any permit as may be necessary.

Svurcet R & RE, L. 73, p. 418, § 1: C.R.S. 1963, § 24-1-14,
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PART 5

DISASTER RELIEF

285.2.500.  Power to mahe rules. The guvernor is autharized (0 make refes
wid regulations qeeessaty to carry out the purposes of this pars 5, including,
bat nat Hmited to. standurds of cligibility for persons applying for Fooefis;
progedutes for applying and administration: methods of investipgating, filing,
and approvicg appleations: and formation of loeal or statewide brards to
rass open applications and procadures for appeal,

Source: L. 7. p. 1384, § 2.

28.2.501.  Emergency relief. (1) In an emergency, the governor may pro-
vide assistance o save lives and to proteet property and public health and
safety.

(2) The governor may provide such emergency assistance by directing
state ageneics to provide technicul assistance and advisory personnel to the
affected stire and lucal governments in giving:

(&) Aid in the perfurmange of essentinl community scrviges, wiurning of
further risks and hazards. public information and assistunce in health and
sufety measurees. technrical advice on management and control, and reduction
of immediate threats 10 public health and sufety; and

(b) Assistance in the distribution of medicine, food, and other consumable
sugplies or emergency assistance.

(3) Ir addition, in any emergency, the governor is authorized to provide
such other assistance under this part 5 as he deems appropriate.

Source: 1., 77, p. 1384, § 2.

28.2-503. False claims - penalties. Any person who fravdulently or willfully
makes a misstaterment of fact in connection with an ppplication for financial
agsistance under this part 5 and who thereby receives assisiance to which
he is not entitied commits a cfass 5 felony and shall be punished us provided
in section 18-1-105, C,R.S. 1973,

Seurce: L. 77, p. [385, § 2: L. 79, p. 703, § 80,

28.2.504, Temporary housing for disaster victims. (1) Whenever the gover-
nor has proclaimed a disaster emergency under the laws of this state or the
president of the United States has declared an emergency of 4 ntitjor disuster
to exist in this state, the governor is authorized:

() To enter inte purchuse, lease, or other trrangements with any agency
of the United Stutes for temporary housing unigs to be vccupied by disaster
victims and to make such units available to any political subdivision of the
stale;

(b) To assist any political subdivision of the state which is the locus of
temporary housing for disaster victims to acquire sites necessary for such
tempurary housieg and to do afl things required to prepure such site to receive
and vtdize lemporary housing s hy:

(I Advaacing or lending (unds svailable to the governer from any appros
prizzion micke by the gencral assembly or from any other seurce:

(1) ' Passing shrough™ funds made available by any agency, public or pri-
Yolc: or

(M) Becoming a copartner with the political subdivision for the exceutivn
andd perfornuinee of any temporary Bousing project for disaster victims: and

fe)  Under such regulations as ke shall presenbe, 1o temporarily suspend
or mugify fur not to exceed sixty days any public liealth, safety, roning,
trahsportation (within or across the state), or other reguirement of luw or
reguiation within this state when by proclamation he deems such suspension
of madification esseatial to provide temporary housing for drsester victims,

(1 Any pofitical subdivision of the state 15 expressly authorized to
nequire, temporarily or permancntly, by purchase, lease, or otherwise, sites
required for installation of temporury housing units for disaster victims and
o enter into whatever arrangements {including purchase of temporary hous-
ing units and payment of transportation charges) which are necessary o pre-
patre or SQUIp such sites to utilize the housing units,

Source: L, 77, p. 1385, § 2.

I8-2-505.  Dehris removal, (1) Whenever the governor hoas deck roul aadie,
fer emergency fo exint under the taws of this stale or (he prosnions of =,
United States, at the request of the governon, has dectared oo o saat
or emergency toeXist in this state, liwe governor s authon 2o

(a}  Nutwithstanding any other provison of the law, dirouph the rae ol
state depurtments or agencies or the ase of anv of the soie™s b nen
ties, to clear or remove from prblicly or privately ewned Lind of water Jekr -
andd wreckage which any threaten public health or safery of pubic o s
property; and

{b} To accept funds from the federad government und witkze wich Turm ~
0 make grants w any local government for the purpose of remo s
or wreckage frum publicly or privately owned land or w.rer,

(2} Aathority under this part § shail not be exeraised unless the oo §
local governmeni, cotporation, organizason. or ndividual fird poescas .
urcenditional suthorizution for removal of such debns or wigchaee fro
public or private property und, in the case of removal of debris or wiedha
from privile property, first agrees to indemnify the state governmunt az,
any claim arising from such removal, :

(3} Wheaever the governor provides for cicarancy of debris or ares
parseant o subscetions (1) and (2) of this section. emplovees of e Jo
nated state ageneies of individuznls appointed by the staie are sutbonzed o
enter upon private Jand or water and perfarm any tasks nvcessary o rens
or glearance operations.

HEL LN

Source: L. 77, p. 1386, § 2.

28-2:506. Grants to individuals. (1) Whenever the preadent of e
$tates, at the request of the governor. has declared a muor disasi = -
i Lhis stute, the governor is awthorized, opon his delermination tha ¢
WERNEINCE 1S exventinl to meet divisier-reluled necessary oxpenses 5 serod
needs of individuabs or families adversely affected by a amjor disasier whak
caanot be otherwise adeguately met from other menas of neuvacce. o
aceept a grant from the federai government to fund such fisancial ovastinee
subject to such terms and conditions as may be imposed upon the vr.:

() Nowwithsaading any other provision of law or reguiation.
i authorized to make ciaf granis to meet disaster-related
eXpenses or serints needs of individusls or families ads crsely
2 Major disaster which cannot otherwise udequately ke met from o
af assistance, which grunts shall not exceed five thousand do
aggregate (o an individual or family in any single major disaster devi
the president.

Source: L. 77. p. [186. § 2.

28-2-507. Community joans, (1) Whenever, at the request of the governar
the president of the United States has declared & major disaster to exist :r
this state, the governor is authorized:

(a) Upon his determination tha a local government of the stite will suffer
a substantia) loss of tax and other revenues from a major disaster and has
demonstrated o need for financial assistance 1o perform its governmental
functions. to apply te the federal government, on behal( of the focd covern-
meat for & loan and to receive and disburse the procecds of anv approved
lean to any Jocal government making apphication therefor:

{b) To determine the amount needed by any local sovernmenr making
applicution therefor to restore or resume its governmental functions and to
centify the same to the federal government: except that no application shall
exceed twenty-five percent of the anual operating budaet of the applicant
for the fiscal year in which the major disuster occurs: and

{e) To recommend to the federal government, bised upen his review, the
cancellation of all or any part of repayment whea, in the fist period of three
full fiscal yeurs following the mujor disaster, the revenses of the local gavern-
ment are insufficien? te mect its uperating expenses, including additiona
disaster-related expenses of a municipal character,

Source: L. 77, p. 1386, § 2.

28_-2-508. Bor ugainst suits. Except in cases of willful mrsconduct. gross
nepgligence, or bud faith, any state employee o agen! complving with orders
of the governor snd performing dutics pursuant thereto tnder this part 3 snall
nnt be liable for death of or injury to persons or damage to property.

Source: L. 77, p. 1337, § 2,

R 18-2-509. Interstale compacts, The governer is authorized to cnter imto
interstate compacts {or prevention of disasters and for caerying out the pur-
paves of this part §,

Source: L. 77, p. 1387, § 2.
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EXECUTIVE CHAMSEBERS
DexvER

MTHARD D, &AM

EXECUTIVE ORDER
COLORADG HATURAL DISASTER EMERGENCY OPERATIONS PLAN

WHEREAS, the State of Colorade may be subjected to a variety of disasters
or emergencies; and

WHEREAS, it is the statutory responsibility of each county to maintain
a disaster emergency plan and responje agency, and of sach
pelitical subdivision to be within the jurisdiction of such
an agency, (Colorado Disaster Act of 1973}; and

WHEREAS, the State of Colorade should be prepared to respond to the
effects of such emergencies and disasters; and

MWHEREAS, the effects of such emergencies and disasters may be mitigated
by effective planning and operations; and

WHEREAS, this plam represents an fnitial step in what must necessarily
become a continuous planning process; and

WHEREAS, such planning and operations should be a coordinated effort of
all state departments and agencies; and

WHEREAS, the coordinated effort may best be obtained through the Division
of Disaster Emergency Services, Department of Military Affairs;
and

WHEREAS, the coordinated effort mgy include functions which cut across
normal departmental or agency lines;

NOW, THEREFORE, BY THE AUTHORITY VESTED IN ME AS GOYERNOR, IT IS HEREBY
PROMULGATED AND TSSUED:

that the State of Colorado Disaster Emergency Operations Plan
shail specify the response tasks of state government in
support of local agencies and foster interagency continuity
of response In the protection of life ard property;

AID IT IS FURTHER ORDERED:
1} that each department or agency assigned tasks within thig plan
wil) prepare a departmental internal plan and standard operation

procedures {SOP's) and provisions for carrying out the various
erargency functions, and supporting dncuments on a current basis;

I

EXECUTIVE QRDER
Disaster Emergency Operations

Page 2

2)

3)

4)

§)

6}

: )

8)

9)

10)

that departmental internal plans be completed and submitted
to the Division of Disaster Emergency Services for review and
revision by June 1, 1978;

that upon completion of review by the Division of Disaster
Emergency Services, internal plans shall be returned to their
respective depariments where approval of the department head,
designated by his signature, shall constitute adoption;

that a1) adopted departmental internal plans shall be filed
and maintained by the Division of Disaster Emergency Services;

that following the receipt of all departmenta} internal plans,
the Division of Disaster Emergency Services shall develop an
operational field document which shall delineate a statewide
initial notification and communications network;

that all other departments or agencies not charged specifically
in this plan with a role in emergency or disaster operations
will carry out whatever functions the Governor shall specify;

that every state department gr agency will appoint & department
or agency disaster coordinator and furnish that name to the
Division of Disaster Emergency Services, along with & copy of
its internal departmeni plans and SOP's;

that in the event the Governor declares a state of emergency

or disaster, the Colorado State Patrol, assisted by other law
enforcement departments or agencies, including the Colorado
Natfona) Guard, will, at the directfon of the Governor, be
empowered to assist or aid any Sheriff, or other peace officer,
in the performance of his duties upon his request or the request
of other local offifcials having jurisdietion;

that the Division of Disaster Emergency Services be responsible 1
for overseeing and coordinating the development of locai
disaster emergency preparedness planning;

that the Division of Disaster Emergency Services submit periodic
reports to the Governor, outlining the condition of Colorado's
disaster emergency response system highlighting the deficiencies
and problems so that they may be addressed as needed;

that any Executive Order in conflict with this order is
hereby rescinded.

GIYEN under my hand and the
Executfve Seal of the State
of Colorado, this twenty-
first day of April, A.D.,

1973
E)E;iiz" -

Righard 0.\ amm
Goyernor



