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PREFACE

This research effort represents a dramatic and promising direction in
floodplain management in the United States., In recent years flood losses
have continued to rise despite massive funding for flood control. Federal
policy has recognized this expensive discrepancy, and legislation aimed at
long-term flood hazard reduction has been passed by Congress. The key
change revelves around the term "mitigation", According to the Federal
Emergency Management Agency, approximately 20,000 communities in the
United States face flood hazards. While hundreds of these communities
have developed flood hazard management plans, Manitou Springs is one of
few communities which now has post-flood contingency planning
pessibilities to consider prior to a devastating flood.

This report makes three distinet contributicns. First, it assists the
community of Manitou Springs, Colorado by suggesting flood hazard
mitigation strategies hased on the experience of communities elsewhere in
the United States. It provides an in-depth description of the city's
flood history and local economic base and develcops a detailed scenario of
present vulnerability to the flood threat, An extensive literature review
reveals how other communities with similar conditions have successfully
reduced flood loss potential through warning systems, land acquisition
schemes, structural flood control measures, and increased public
awareness. Three characteristics which distinguish Manitou Springs from
other communities are a heavy reliance on tourism as an economic base, &
lack of buildable lots which are not in the flocdplain or on steep
hillsides, and a large percentage of historic buildings. Also, topography
makes some structural projects difficult or impossible,

Second, this report provides guidelines for post-flood contingency
planning for Manitou Springs, prior to a flood cceurrence. Consequently,
when there is a flood, local officials will have a lead on wise recovery
and reconstruction planning which will reduce future potential iosses,

Finally, this report suggests a methodology for post-flood planning in
anticipation of floods. Research shows that post-disaster decisions must
be made quickly. In addition, current legislation stipulates that
disaster aid is contingent on adequate mitigaticn planning for reducing
the threat from future events. Therefore, if local planners have a vision
for community improvement, there is greater likelihood of reducing
vulnerability to subsequent. floods. We anticipate this methodology has
applicability in other communities as well.

The strategy presented takes the local political, economic and
physical realities into account, acknowledging factors which restrict such
adjustments as changing the floodplain into a greenbelt or channelizing a
stream. It also recognizes the opportunity a flood disaster presents for
long term hazard reduction. In effect, this pre-flood/post-flood planning
and implementation of steps to mitigate the hazard assures that Manitou
Springs will be much less vulneradble in terms of lives lost and property
damaged from a second flood.
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PRGJECT GOALS
A. To minimize loss of life in the event of a flash flood.
B. To minimize damage to existing development.
. To minimize damage to FUTURE development.

D. To minimize damage to public facilities and structures and
to historic buildings.

E., To minimize the public expenses for local emergency recovery
and reconstruction coperations.

In order to facilitate the attainment of the above menticned goals, the
following, more specific, goals must also be attained:

F. Develop and implement a specific hazard mitigation plan for
Manitou Springs:

1. Organize a committee to oversee implementation and to work
with technical advisors.

2. Assess the vulnerability of Manitou Springs to the flood
hazard -- make a thorough survey of all structures, bridges
and open spaces.

3. Select a range of mitigation strategies which have
applicability to Manitou Springs; develop pre-flood AND
post-flood mitigation strategies before a flood ocecurs,

4, Implement the pre-flood mitigation strategies as scon as
possible.

5. Implement the post-flood mitigation strategies upon
occurrence of flash flooding.

6. Monitor, upgrade, and streamline the mitigation plan on an

ongoing basis to insure that Goals 4, B, C, D, and E will
always be attained.
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EXECUTIVE SUMMARY

The Manitou Springs Flood Hazard Mitigation Project was funded by the
Federal Emergency Management Agency. This summary provides background on
the project, discusses four of the most interesting issues raised during
the course of the project, presents the repor: recommendations, and,
perhaps most importantly, sets the stage for iwplementation of the
reconmendations in Manitou Springs.

Manitou Springs is located at the base of Pikes Peak, immediately west
of Colorado Springs. The year-round population is approximately 4500
peop.e. During the summer thousands of tourist: come and stay in Manitou
Springs to enjoy its amenities and proximity to Pikes Peak and other
attractions of the Rocky Mountain region.

L.and use in Manitou Springs is constrained by the geography. Tne town
is located along the channels of Fountain, Ruxton, Waldo, Beckers lLane,
Williams, and Sutherland Creeks, Much of the remainder of the town sits on
steep slopes above the floodplain. There is very little land available for
development that does not face one of these hazards., Consequently,
downtown Manitou Springs is built along the creeks and the floodplain is
nearly fully developed. Shops, hotels, homes, and restawrants sit astride
or are built partially in the floodway.

The community has had limited experience with flooding in recent memory
although serious floods have occurred in the past 75 years. Manitou
Springs has a floodplain ordinance and is a memter of the regular phase of
the National Flood Insurance program but only 32 policies are maintained.

4 large portion of Manitou Springs is recogrnized as a national nistoric
district. There are 850 buildings located in the main historic dis:irict
and, over 150 of these are in the floodplain.

This research effort represents a joint process developed between the
Federal Emergency Management Agency, Manitou Springs local government, the
Colorado Division of Disaster Emergency Services, the Center for Community
Development and Design, and the Department of Geography and Environmental
Studies research team.  Manitou Springs officials recognize the need to
effectively enforce floodplain regulations and develop a plan to reduce
flood hazard vulnerability. State and federal agencies are and have been
aware of the constraints facing Manitou Springs including topography, low
level of public awareness, economic dependence on tourism, historic nature
of the town, and the need for economic development.

!} proposal was prepared in late 1984, The Federal Emergency Management
Agency funded the effort based on three particular goals:

1) to develop contingency planning for Manitou Springs which can be
implemented now, before a rlood;

2) to establish guidelines for Manitou Springs to have on hand for
planning following a flood to insure that future damage potential is
reduced; and, .

3) to design a methodology for possible application elsewhere in tLhe
United States for pre and pre/pest flood hazard mitigation.
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The Federal Emergency Management Agency and Manitou Springs are aware
that a new emphasis on flood hazard mitigation and preparedness planning
saves lives and reduces propoerty losses, Manitou Springs recognized the
value of being prepared for a flash flood but did not have the resources to
design and implement & plan. In early 1985, the University of Colorado
Springs Department of Geography and Environmental Studies and the Center
for Community Development and Design put together a research team, a
technical advisory committee, and a community group aimed at reaching these
goals.

Basically, the methodology consisted of bringing the most effective and
innovative plans from around the United States to the attention of Manitou
Springs. These flood hazard mitigation strategies and funding prospects
for each option were reviewed and recommendations for adoption and
implementation in Manitou Springs were studied. In light of the fact that
public awareness is essential to the implementation process, a slide/tape
presentation of the likely effects of a 100 year flash flood in Manitou
Springs was prepared for ongoing public education.

Four key issues which emerged are conflicts between historic
preservation and wise floodplain management; reliance on tourism and the
large number of visitors during flash flood season; interaction among the
various actors involved in wise flood hazard mitigation including local
residents, local commercial interests, the state officials and federal
agencies and, the essential role of public awareness. Each of these is
discussed individually below,

Historic Preservation

Federal and State historic preservation policy limits the type and
extent of changes that can be made to historic structures and their
sites without endangering their status on historic registries. Flood
damage can endanger this status. However, taking steps to reduce an
historic structure's vulnerability to f£lood damages can also endanger
its status, e.g., relocation to a flood-free site, structural flood-
proofing, installation of flood barriers, etc. Close coordination
is needed between historic registry staff and local officials in
reducing the flood loss susceptibility of historic structures.

Jourism

Manitou Springs depends on tourism for its economic base. One concern
consistently raised by community members was the fear that preparedness
planning might discourage tourism. Our findings indicate this fear is
unfounded. As an example, Estes Park suffered the equivalent of a 500 year
flood in 1982 due to a dam break. Within a week the town's tourism
exceeded preflood levels. In fact, Estes Park is the only Colorado
community in 1982 to post an increase in tourist dellars during that summer
month. A well-prepared community is more attractive than one that is
ill-prepared.

Multi-agency Task Force

We worked with a dedicated team of individuals who devoted many hours
responding to our guestions and providing valuable technical advice in all
phases of the project. This integrated mission of flood hazard mitigation
will carry on beyond the completion of this particular research effort.
The fact that Manitou Springs is closely linked with various agencies
involved in flood hazard mitigation in the region, state and nation should
improve chances for obtaining funds to speed implementation of the
recommendations.
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Public Awareness

A scenario with an accompanying slide/tape presentation has been
developed in two parts: with present level of preparedness and with a
better prepared response and warning capability, Remarkable reductions in
loss of life and property damage are found in the second scenario. Clearly,
the public awareness message is that awareness saves lives. No funding is
required to have a much better prepared community. HResidents, business
owners, motel owners, and tourists can be informed of the potential
benef'its of being aware and can be knowledgeable of appropriate actions in
the event of a flash flood or flash flood warning.
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I. MANITOU SPRINGS: THE SETTING

A, Situation

Manitou Springs is located in E1 Pasc County at the foot of the Front
Range of the Rocky Mountains in east-central Colorado. The city is
immediately west of Colorado Springs and has a population of 4,475 (U.S.
Department of Ccmmerce, 1980 Census). Situated along Fountain Creek at an
altitude of 6,606 feet, the city is at the mouth of Ute Fass and the base of
Pikes Peak.

Manitou Springs 18 renowned for its many nireral springs located
throughout the city and for other attractions such as the Garden of Gods,
Cave of the Winds, Pikes Peak Cog Railroad, Cliff Dwellings and the Manitou
Incline,

B. History

The history of the Manitou Springs area swurrounds its 26 springs and
reflects the tourism-oriented economy which 13 evident there today. The
Indians were first to discover the natural springs of Manitou Springs, and
the valley was considered sacred territory by many tribes. In the 1830's,
pioneers began to recognize the natural peauty of the area as they arrived
seeking the professed healing powers of the waters. In 1847, Lt. George
Ruxton established permanent camps at the mouth of Ute Pass. In the 1860's,
gold was discovered in South Park, just over the pass. An influx of people
to the area resulted from this discovery (Phelps, 1985). The town was
surveyed and laid out in 1871 as the first touwist resort in Colorado (U.S.
Army Corps of Engineers, 1974). It was seen as a retreat by both touriats
and settlers, praomoted by the famous medicinal mineral waters., On July 8,
1876, Manitou was incorporated. A building boom in the 1890's was
responsible for most of the buildings which front the main street, Manitou
Avenue (Phelps, 1985). The backs of of these buildings face Fountain Creek
where their walls form the creek's southern channel. Even into the 1950's,
Manitou Springs was one of the two major tourist destinations in Colorado
(Stumpp, 1985). Today, visitors to the area arwe attracted by its historic
nature and small-town atmosphere.



Figure 1. Briarhurst Inn constructed in 1874 by Dr., William Bell is located
between E1 Paso Boulevard and Fountain Creek.

C. Enviromment
1. Climatology

Manitou Springs is located in the east-central portion of the state of
Colorado at the foot of the Rocky Mountain Front Range. The upper Fountain
Creek watershed lies in portions of two Colorado counties, El Paso and
Teller.

The climatology of the region surrounding Manitou Springs is derived
from recorded data at Colorado Springs and Lake Moraine., Additional data
has been obtained from stations with limited recording periods located at
Pikes Peak, Ruxton Park, Woodland Park and Manitou Springs.

Precipitation in the region is approximately 17 to 20 inches per year.
The average annual snowfall is 78 inches per year with the heaviest snows
occurring in March and possible trace accumulations falling as late as
June,

Thunderstorms occur in the region approximately 50 days a year. They
are generally accompanied by heavy showers, severe gusty winds, and
occasional hail. Precipitation during the period from April to October may
make up from 75 to 80 percent of the annual precipitation total. June tends
to be dryer than the other warm season months. Rains during April and May
are frequently of several days duration with a relatively low hourly rate
(McAnelly, 1974). July and August are characterized by heavy afternoon
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thunderstorms which, due to the intense localized rain, lead to high runoff
rates and localized flooding. The large triangular area between Castle
Rock, Coleorado Springs and the forks of the Bijou Creek south of Byers, has
a history of repeated cloudbursts unequaled along the Front Range. The
localization of eloudbursts in this area is influenced by the orographic
effects of the Palmer Divide., Precipitation from these storms has reached
levels greater than that produced by tropical cyclones (Hansen, 1973).

The probable maximum precipitation for the Manitou Springs area is
delineated in Table 1, Figure 2 maps data on probable maximum precipitation
for the Pikes Peak Region. Rainstorms of 35 or even 17 inches are rare;
however, they have occurred. There have beer sgveral storms in the Pikes
Peak region that have led to extensive flooding (see Table 2). Storms
between the continental divide and the plains are caused by one of the
following situations: eold front, tropical ¢yclone, complex convective
storm, or simple convective storm. Figure 3 shows the maximum recorded
precipitation for E1 Paso and surrounding counties, Note that Manitou
Springs has received seven inches in one storm. Other storms in the region
have dropped as much as 24 inches in a single storm, as recorded in Elbert
County.
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TABLE 1

PROBABLE MAXIMUM PRECIPITATION FOR 10 SQUARE MILES

Area 6 hours 24 hours e _hours
Manitou Springs 24-26 inches 32-34 inches 36-40 inches
Teller/El Paso 18-20 26-27 26-30

Additional climatology data may be found in Appendix A of this report.
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cigure 3. MAXIMUM RECORDED PRECIPITATION
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TABLE 2

STORM EVENTS FOR THE PIKES PEAK REGION

AREA DATE TYPE STORM RAINFALL
Penrose June 2-6, 1921 Complex convective 12" in 18 hours
(orographic)
Cheesman July 19-24, 1929 Complex convective
(orographic)
Kassler Sept. 9-11, 1933 Complex convective
(least orographic)
Monument/ May 30-31, 1935 Complex convective 26" in 24 hours
Cherry Creeks (least orographic)
Leadville July 27, 1937 Simple convective
(orographic)
Plum Creek June 13-20, 1965 Complex convective 18" in 24 hours

(least orographic)

Source: U.S. Department of Commerce, NOAA Hydrometeorological Study No.55:
1984b.

Penrose Storm - This was a very extensive storm system occurring in parts of
5 states over 114 hours. It was caused by warm, moist air from the Gulf of
Mexico being pushed into the area by low pressure systems over New Mexico.
Penrose was the largest center with 12 inches of rain falling in 18 hours
(87 percent fell in 6 hours). This rainfall, combined with other centers
along the Front Range and Arkansas River basin, led to extremely high fiood
levels from Pueble, Colorade downstream into Kansas. Manitou Springs had a
smaller storm center which dropped 4 to 5 inches of rain south and west of
the city over the Ruxton Creek drainage area.

Monument/Cherry Creek — Warm, moist air form the Gulf of Mexico was pushed
into the area by low pressure over northern New Mexico while a strong high
pressure system was centered over the northern U.S. The 26 inches in 24
hours which fell near Elbert, Colorado is the highest rainfall amount
recorded in the state. The resulting flood along Monument Creek and
Fountain Creek caused heavy damage to Colorado Springs and El1 Paso County.




Plum Creek - Warm, unstable, moist air moved intc the area from the Gulf of
Mexico and heavy rains fell over a relatively long period. The meost intense
storms hit on June 16 and 17 with 18 inches falling over the upper Jimmy
Camp Creek basin near Faleon. This led to the highest flood flow o
drainage area ratio ever recorded in Coloradc. 8ix inches fell west and
southwest of Manitou Springs, but no flooding occurred.

Manitou Springs and the upper Fountain Creek watershed occupy the zone
subject to orographic type storms of the same type as the Penrose,
Monument/Cherry Creek and Plum Creek storms.

2. Hydrology

Fountain Creek rises in the Rampart Range near Woodland Park
approximately seven miles northwest of Pikes Pe:ak, dralning the northeast
slope of the mountain (see Figure 4)., Flowing southeasterly through Ute
Pass it drains an area of 71 square miles above Manitou Springs and is
characterized by steep slopes, rugged terrain, and forest. As Fountain
Creek passes through Manitou Springs, the floodplain is heavily developed in
many places with city parks occupying the remainder of the space. Other
drainages impacting on Manitou Springs before they enter Fountain Creek are
Ruxton Creek, Williams Canon, Sutherland Creex and Beckers Lane Tributary.

Ruxton Creek has a drainage area of 17.6 square miles above its
confluence with Fountain Creek and drains the eastern face of Plkes Peak.
The hasin above Manitou Springs is characterized by steep sleopes, rugged
terrain and forest, while within the city, the floodplain 1s heavily
developed along and even over the channel,

Williams Canon has a drainage area of 2,68 square miles and drains the
area north of U,S8., Highway 24 near the Cave of the Winds. The basin above
U.S. Highway 24 is a steep-walled canyon, while below the channel flows
through residential neighborhoods. The channel is contalined in a conerete
culvert for its last 1100 feet along Cancn Avenue before entering Fountain
Creelk.

Butherland Creek has a drainage area of 5.37 square miles and drains the
area south of the city. The upper basin is forested while the lower basin
consists of moderately developed residential ne.ghborhoods. '

Beckers Lane Tributary has a drainage area of .88 square miles and
drains the area near Beckers Lane along ¢he norlheast side of the city. The
area consists of moderately developed residential neighborheods and
campgrounds.

A description of the drainage areas for Fountain Creek above Manitou
Springs is contained in Table 3. Additional hydrologic data may be founa ir
Appendix A of this report.
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TABLE 3

DRATNAGE AREAS IN FOUNTAIN CREEK WATERSHED ABOVE MANITOU SPRINGS

Location Drainage Area {(sq. mi)
Crystola 3T

Green Mountain Falls 14.0

Chipita Park a6

Cascade SE.H

Above Ruxton Creek .5

Below Mouth of Ruxton Creek go

Below Mouth of Williams Canon 91

Below Mouth of Sutherland Creek 96

Below Mouth of Black Canyon 101

Source: U.,S., Corps of Engineers: Floodplain Infeormation, Fountain Creek:
1974,
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3. Economy

Throughout its history, the economy of Manitou Springs has been based
almost exclusively on tourism, Manitou Springs' dependence on a summer
tourist economy relates to the issue of fleoodplain management in three
important ways.

First, the flood hazard and tourism hoth peak at the same time of year.
"Flash floods are most likely to occur in the late afternoon or early
evening from late spring to early fall; at those times more tourists and
visitors are in the floodplain" (Downing, 1977a). Provisions must be made
in contingency plans which allow for this increase in population.

Second, although residents may be aware of %he flood threat, it shoulcd
be assumed that visitors to the area are unaware of the potential hazard,

And, third, when a flood does occur, the overall economy of the city
will be affected. Manitou's almost exclusive reliance on the tourist trade
suggests that the large scale disruption resulting from a major flood would
be especially evident, as "dependence on cne major source of revenue leaves
the town vulnerable to fluctuations in the industry" (Community Renewal
Associates, 1977). The very attractions that lead tourists to Manitou
Springs are predominantly in the most hazardcus floodplain areas.
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4, Development Pattern

Fountain Creek and its tributaries have been extensively developed along
the floodplain with residential, commercial and industrial buildings built
next to, and in many cases, over the channel. This is especially true in
the main business district of Manitou Springs where many businesses are
established along or over Fountain Creek. It is also apparent along Ruxton
Creek where residentiazl and commercial buildings are built along or over the
narrow channel, The flow from Williams Canon has been channelized to flow
in a culvert along Canon Avenue with residential buildings occupying the
floodplain. The culvert is designed to only carry minimal flow so the
channelization is ineffective. The municipal building and fire station are
situated along Fountain Creek with building supports extending into the
creek. Figure 5 illustrates the 500-year floodplain inundaticon zone. It is
similar to the 100 year floodplain, For more detailed boundaries refer to
the Federal Emergency Management Agency Flood Insurance Rate Map enclosed in
a packet at the back of the report.

One of the major problems in passing floodflows is the presence of
natural and man-made obstructions within the floodways. These obstructions
lead to the formation of dams which, in turn, cause higher backwater depths,
increased overbank flooding, and, when they fail, surges in floodflows and
increased debris battering.

Natural obstructions to floodflow within the Manitou Springs area occur
when trees, brush and other vegetation clog the channel. Although there
have been efforts in previous years to c¢lear the channels within Manitou
Springs, they are currently extensively vegetated.

There are a variety of obstructions built within the Manitou Springs
area with stone arch bridges, utility pipelines, wooden footbridges and even
buildings spanning the creek channels in numerous locations. Much of this
material, especially the small wooden foot bridges, can be expected to be
washed away to form debris dams farther downstream. Other restrictions to
floodflows are the many building foundations and supports which extend into
and over the channel.

D, Flood Experience

The history of floods in the Manitou Springs area is primarily based on
accounts published in newspaper articles, local histories, and the memories
of long-term residents (see Table 4). Although there have been many gaging
Stations in operation along the smaller tributaries of Fountain Creek, only
one station has a substantial period of record for Fountain Creek itself,
This station, located just east of the Manitou Springs city limits, has been
operating since April, 1958 and measures the flow from a drainage area of
102 square miles, Many flood hazard studies have examined aspects of
Manitou Springs' vulnerability. These are listed in Table 5.
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TABLE 4
[reh i

HISTORIC FLOODS AT MANITCL SPRINGS

DATE CHANNEL
July 1, 1882 Williams Canon, Fouatain Creek
May 21, 1894 Fountain Creek, Ruxton Creek, Williams Cancn
August 5, 1902 Fountain Creek
June §, 1921 Ruxton Creek, Fountain Creek
September 9, 1940 Fountain Creek
May 10, 1947 Williams Canon, Fountain Cr‘ee'l’:
August 4, 1964 Fountain Creek
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1975

1976

1977

1977

1978

1980

1981

1983a

1984a

19841

1985

TABLE 5

FLOOD HAZARD STUDIES FOR THE MANITOU SPRINGS AREA

Agent
U.5. Army Corps
of Engineers

U.S. Army Corps
of Engineers

Leigh Whitehead and
Associates

U.S. Department of
Housing and Urban
Development

U.S. Department of
Housing and Urban
Development

U.S. Army Corps
of Engineers

U.S. Department of
Housing and Urban
Development

U.S. Department of
Housing and Urban
Development

Nelson, Haley,

Patterson and Quirk

U.S. Soil Conservation

Service
Gilbert, Meyer and
Sams

Federal Emergency
Management Agency

Federal Emergency
Management Agency

Federal Emergency
Management Agency

U.S. Army Corps
of Engineers

Remarks

Investigated the possiblity of placing
a dam west of Manitou Springs -
determined to be not feasible,

Mapped flooded areas and provided
information on hazards.

Analysis of Sutherland Creek and Crystal
Hills

Flood Hazard Boundary Map for Manitou
Springs

Flood Hazard Eoundary Map for Green
Mountain Falls,

Investigated hydrology for flood
insurance study.

Flood Hazard Boundary Map for El Paso
County, Unincorporated Areas.

Flood Hazard Boundary Map for Teller
County.

Comprehensive drainage plan for the
Pikes Peak region.

Soil Survey for El Paso County analyzes
runoff characteristics for Manitou
Springs area,

Master Drainage Plan for Manitou Springs

Flood insurancs Study, City of Manitou
Springs.

Fleood Insurangs Study, City of Coclorado
Springs.

Flood Ingsurancs Study, El Paso County
Unincorporate¢ Areas.

Reconnaissance Study Final Report;
analysis of structural alternatives;
recommends study of warning system.
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Newspaper accounts of Manitou Springs flood events provide valuable
information on flooding effects, but specific information on intensity,
duration, and magnitude of storms and resulting floods is largely lacking.
Following are several articles describing effects of various floods at the
time of their occurrence.

Flood of July 1, 1882

This flood was caused by heavy rainfall from afterncon thunderstorms
that were centered over the Williams Canon drainage basin. A particularly
intense cell unleashed a cloudburst around 4:30 P.M., which directed a wall
of water down the narrow canyon through Manitou Springs and into Fountain
Creek,

The Manitou Springs Item of July 8, 1882 described the event as
follows: ™arious hotels are the heaviest losers...Manitou Bath House
flooded with 2 feet or more of water and it is thought that the heavy
sediment on the floor is the reason the building did not float away...road
to the Cave of the Winds completely washed away...railroad tracks and
bridges washed away..,hail as large as hen eggs seen in town with much
larger seen up the canon...The city council doubtless will take action
looking to the construction of the proper water courses through the town.
These should be lined with masonry and always kept open.”

The Colorado Springs Weekly Gazette of July 8, 1882 contained the
following description: "...so far as could be learned the life of but one
person had been sacrificed...twc boys had gone up Williams Canon and were
caught by the storm...the surviving boy said that he and his brother had
gone but a short distance when they heard a terrible roaring behind them and
saw a wall of water rushing down upon them...they clambered up the side of
the canyon seeking refuge on the top of the old lime kiln, which is about 20
feet high, when a monstrous wave struck the kiln taking the younger boy with
it...proprietor of the Ruxton Livery Stable, a short distance up Ruxton
Creek saw the waterspout as 1t broke up Williams Canon and & few seconds
afterward heard distinetly the roaring of the water as it made its way
through the near (Ruxton) canyon and broke through the back door of his
barn, taking with it horses and wagons...Hail, which accompanied the storm
crashed through windows and threatened death to anyone who ventured
outside. In some parts of town hailstones as large as oranges fell and one
measured 11 inches in circumference. In places these hailstones lay in
banks several feet in depth."

If the eyewitness reports contained in the newspaper accounts are

accurate, the 20 foot wall of water would equal the expected 500 year flood
(Federal Emergency Management Agency, 1983).

Flood of May 31, 1894

The flood of May 31, 189% was caused by heavy general rains occurring
over much of the Front Range. This is also the date on which heavy rainfall
in the Ward, Colorado area led to flooding along Boulder Creek. The Rocky
Mountain News of June 1, 1894 described the situation in the following
manner: M"Rain has been falling steadily all day making a continuous fall of
50 hours, an unheard of thing for Manitou. Ruxton Creek is still a raging
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torrent and the Fountain has been tearing away stone walls and foundations
and bridges. Canon Avenue, the road leading t¢o Williams Cancon is a mountain
torrent down which hundreds of tons of rock have been washed,"

The Celorado Springs Weekly Gazette of June 1, 1894 states that "Lake
Moraine rose 6 feet in 24 hours...Midland Railroad blocked by slides in Ute
Pass...water overflowed Fountain Creek and flooded Colorado City (present
day west Colorado Springs)...Ruxton Creek higher than ever before...Williams
Canon flooded...City Council employed 15 men Lo watch the creek and give
pecpie warning if necessary...Rainfall of 2 inches or more in previous days
in upper Fountain Creek had prepared the soil for rapid runoff."

Flood of August 5, 1902

This flood was caused by a localized heavy f.hunderstorm in the viecinity
of Woodland Park that dropped large amounts of rain on the upper Fountain
Creek basin above Manitou Springs.

The Colorado Springs Dally Gazette of August 6, 1902 contains the
following description: "...cloudburst did more damage to Manitou and the
pass than has been done before by a single storm...No wagon bridges are left
in Ute Pass below Cascade with the carriage road being washed out
completely,..Soda Springs Park is a mass of wreckage, consisting of
household goods, timbers, tree trunks, and ralircad ties 20-30 feet
high...100 light dwellings have been moved from their former
foundations...Midland Railroad is totally out of business in Ute Pass being
washed oul for dozens of roads in many places and the wreckage of the line
being scattered along the banks of the creek for 20 miles below the scene of
the cloudburst...Warning had been received through Western Union that Green
Mountain Falls had been visited by a cloudburst at 2 P.M....Men on horseback
went up the pass to give warning...At 3 F.M. a wall of water 15 feet high
came down the creek,"

The Colorado Springs Weekly Gazette of August 8, 1902 stated that "a
wall of water 20 feet high chased a horseback rider down Ute Pass to Manitou
. « .Summer c¢ottages, tents, bridges, outhouses, cattle and horses strewn
along Fountain Creek ... All county roads west of Manitou Springs impassable
... Bridge at Soda Springs carried away todily...2 cottages at 364 Manitou
Avenue carried 50 feet from their former locaticns."

The report of a wall of water 15 feet high crashing into Manitou would
approximate the 100 year flood for Fountain Creek, as specified by the
Federal Emergency Management Agency (1983a).

Flcod of June 5, 1921

This flood was part of the large system that dropped extremely heavy
amounts of rainfall along parts of the Front Rarge and along the Arkansas
River valley. The rain fell mainly over the Ruxton Creek drainage basin ard
occurred the day after heavy showers dropped over 12 inches of rain at
Penrose, Colorado. With the Manitou Springs fleod oceurring the day after
the devastating Pueblo flood in which more than a hundred lives were lost,
newspaper coverage of the Manitou Springs event was somewhat limited.
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The Colorado Springs Evening Telegraph of June 6, 1921 describes how the
Manitou and Pikes Peak Trolley line was destroyed along with parts of Ruxton
Avenue in many places "...lower part of Ruxton Avenue was turned into a
raging river doing much damage to homes and businesses...structures along
Ruxton and Fountain Creeks had their foundations undermined and tumbled into
the waters.. . Williams flowed all night and debris blocked culverts and
flooded streets...Downtown Manitou threatened until temporary dam was
constructed which diverted water from Williams Canon to enter Fountain Creek
farther down the creek...Fountain Creek swelled out of its banks along
Manitou Avenue,"

The E1 Paso County Democrat of June 10, 1921 described how many
structures were completely destroyed and the Mayor called for volunteers to
watch the creek during the night.

Flood of September 9, 1940

This flood was the result of a heavy localized thunderstorm that
occurred over the scuthern part of Manitou Springs with the heaviest damage
taking place in the Plainview section. The cloudburst struck about 2 p.m.
and lasted for only about an hour.

The Colorado Springs Daily Gazette of September 10, 1940 described how
Pawnee Avenue was the hardest hit with the street containing the flow of
water up to 3 feet in depth "...debris left behind reached the floorboards
of cars,,.runoff from Pawnee and E1 Paso poured through Manitou Avenue just
east of the business section...2.2 inches fell in 45 minutes; reported by
Plainview resident and 1.98 inches fell during the afternoon; as reported
from Ruxton Park."

Flood of May 10, 1947

This flood was caused by a heavy thunderstorm which was centered over
the Williams and Waldoc Canons north and west of Manitou Springs.
Thundershowers were occurring throughout the Manitou Springs' area during
the afternoon when extremely heavy downpours struck around 6 p.m. Table 6
summarizes the flood damages which received extensive newspaper coverage.
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Figure 6. Debris deposits left along Cancn Avenue in the aftermath of the

torrent of water exiting Williams Canun.
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TABLE 6

FLOOD DAMAGES WITH EXTENSIVE NEWSPAPER COVERACGE- MANITOU SPRINGS

Flood

July 1882

May 1894

August 1902

Jure 1921

May 1947

Damages

"difficult to estimate, hut it i=
more than our readers have any

idea..."

"in the thousands"

"orobably as high as $25,000"
Midland Railroad damages put at

$12,000

$100,000 municipal and private
property damages; $100,000 in
damages to Pikes Peak Ccg R.K.

$100,000 for streets, bridges
and roads; $50,000 Red Cross A id;

Source

Colorado Springs
Weelly Gazette,
July 8, 1882

Colorado Springs
Weekly Gazette
June 1, 1894

El Faso County
Democrat
August 9, 1902

Colorado Springs
Evening Telegraph
June 6, 1921

Colorado Springs
Gazette-Telegraph

$1,000 damages to Manitou Electric May 12, 1947

Campany
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The Colorado Springs Gazette-Telegraph of May 11, 1947 describes the
flood as follows: "Water from Waldo Canon cut U.S. Highway 24 when the
culvert could not carry the flood flow and overtopped the road...a wave of
water descended from Ute Pass carrying away a number of small wooden
bridges...water overflowed Fountain Creek and was flowing curb high along
Manitou Avenue,..cottage camps on low ground along Fountain Creek in east
Manitou Springs and west Colorado Springs were flooded...the small bridges
washed out in Manitou Springs were carried downstream where they piled up
before a bridge forming a dam...the dam of bridges broke away sending the
debris downstream to the next obstruction...bridges on 21st and 30th Streetis
washed out and the 8th Street Bridge in a precarious condition,..many
motorists evacuated...gas mains broke...water and electrical services
interrupted.”

The Colorado Springs Free Press of May 12, 1947 stated that "Mayfair
Bridge was destroyed...Cottonwood Camp and Greenwich Village Court as well
as other campgrounds bordering the stream received damage to grounds and
surroundings...One person drowned when she stepped into an uncovered manhole
along Canon Avenue near the C1iff House and was carried away...the amount of
water flowing down the streef made it impossible to see where the water
pressure had lifted the cover off,,.Flow from Williams Canon continued to
flow down Canon Avenue until late on May 1t."

Flood of August 4, 1964

This flood was caused by a localized thunderstorm which was ceniered
over the downtown Manitou Springs area. The storm started about 3 P.M. and
lasted about 3 hours,

The Colorado Springs Gazette Telegraph described how shops in the Arcade
and downtown Manitou Springs were flooded...Iron Springs Chateau flooded as
water rushed down Ruxton Creek.

The Colorado Springs Free Press reported that "tourists and children
that had taken shelter in the Arcade from heavy rain and hail were forced to
stand on the platform along the outside of the structure as gutters
overflowed sending water inside...the bar at the CLiff House has from 3 to 4
feet of water...car seen floating down Canon Avenue...Campers at Pikes Peak
Trailer Court were taken by surprise and had to swim for their lives."

The flow rate measured at the gaging station east of Manitou Springs

indicated that this flood was approximately an 8 year flood as outlined in
the Flood Insurance Study (Federal Emergency Management Agency, 1983a).
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Figure 7. Flood elevations along Fountain Creek adjacent tc Lover's Lane
Bridge.

Figure 8. Flood elevations along Ruxton (reek just below the Iron Springs
Chateau.
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II. MANITOU SPRINGS - CURRENT STATUS

A. The Flash Flood Threat

Land use in Manitou Springs is constrained by geography. The town is
iocated along the channels of Fountain, Ruxton, Walde, Beckers Lane,
Williams, and Sutherland Creeks. Much of the remainder of the town is
located on steep slopes above the floodplain., There is very little land
available for development that does not face flood or slope stability
hazards. Consequently, downtown Manitou Springs is built along the creeks,
and the floodplain is nearly fully developed. Shops, hotels, homes, and
restaurants sit astride or are built partially in the floodway.

B. Floodplain Management

In August 1983, the City of Manitou Springs adopted a floodplain
management ordinance, number 0184, in compliance with Naticnal Flood
Insurance Program regulations. This ordinance establishes a two—district
(flood~way and flood fringe) approach. New construction and substantial
improvements to existing structures are severely restricted in the floodway
but may be allowed in the flood fringe, provided the construction takes
place so as to limit damages from the base flood. (A copy of the ordinance
is attached as Appendix E.)

i, National Flood Insurance Program

Manitou Springs entered the emergency phase of the National Flood
Insurance Program in 1975. The Federal Emergency Management Agency released
its report entitled Flood Insurance Study: Manitou Springs in 1983 and
Manitou Springs entered the regular phase of the program in 1984. As of
May, 1985, there are 32 flood insurance policies in force in Manitou
Springs.

2. Warning System

The current flash flood warning system along Fountain Creek was
installed in April 1975. The equipment from the National Weather Service is
located at Cascade, Colorado and consists of a stream level monitoring
device, transmission equipment and receiving devices located within the
Manitou Springs Police Department. An alarm is socunded in the station
whenever the level of the stream rises above a designated height. It is
estimated that 15 minutes of warning time would be provided before the high
level of water reached Manitou Springs.

The National Oceanic and Atmospheric Administration of the U.S.
Department of Commerce keeps a round-the-clock surveillance on the nation's
rivers and issues warnings when there is a threat of flooding. The Naticnal
Weather Service Forecast Centers provide flood forecasts for the major river
systems and flash flood guidance for the smaller streams and headwater
regions, Flash flood watches are issued by these Centers and flash flood
warnings are issued by National Weather Service Offices that have local and
county warning responsibility.
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Upon issuance of flash flood watches and warnings, the director of the
El Paso County office of Disaster Emergency Serwvices can direct designated
individuals to take up positions along Fountain Creek and use staff gages to
measure stream levels, The positions for the staff gages are along Ruxton
Creek and Fountain Creek within the immediate Manitou Springs area (see
Table 7 and Figure 9}.

TABLE 7

STREAM GAGING STATIONS IN THE MANITOU SPRINGS ARES

Feriod of Maximun

Stream Site Altitude Drainage Area Record Discharge

N. Cascade Creek at 8400 ft 4,28 sq mi  1949-1972 11.5 cfs
Cascade

S. Cascade Creek at 8400 3.1 1935-1950 28.2
Cascade

French Creek near 7320 9.93 1950-1973 50.5
Cascade

Ruxton Creek near 8250 3.9% 1949-1972 5.97
Hal fway '

Lion Creek near 9250 2.00 $1908-1950 1.6
Hal fway

Sheep Creek near 91 00 .73 1908-1950 12.8
Hal fway

S. Ruxton Creek near 3390 3.95 1907-1930
Hal fway '

Sutherland Creek at 6620 N0 1919-1940 11.5
Manitou Springs

Fountain Creek near 6110 102 1958-1985 2630

Colorado Springs

Source: U.S. Geological Survey, Water Resource Records: 1955, 1964,
1969, 1971-1984,
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Figure 9. CURRENT WARNING SYSTEM
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TABLE B
HIGH HAZARD DAMS ABOVE MANITQU SPRINGS

State of Flow At Type of Travel Time To

Dam Repair Manitou Springs Dam Manitou 3prings
North Catamount  Excellent ToU60 cfs Farthtill 34 minutes
South Catamount  Excellent 34000 Farthf 111 42

v/ steel facing
Crystal Creek Good 17060 Rarthf 111 N4
w/ steel facing
Big Tooth* Poor 8920 Earthfill 22
Lake Moraine* Good 6240 Earth and 33
Rookf i1l
Manitou Good 10270 Earthfill 30

* Currently undergoing repair with reservoir drained

Source: Colorado State Engineer Dam Inspection Reports: 1983,
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The high hazard dams located above Manitou Springs (Tabie 8) are the
respcnsibility of the owners. Colorado Springs owns five of the dams zbove
Manitou Springs and Manitou Springs owns one. Caretakers trained by the
State Engineer's office watch for unusual erosicn or seepage problemns that
could indicate weakening of the dam's structure, The reservoirs serve as
water storage for the cities of Colorado Springs and Manitou Springs and
normally are filled to capacity by the end of the summer. Effects of
flooding can be offset only if the reservoirs are large enough to contain
the runoff. The caretakers follow an establisned set of procedures based on
conditions listed below:

Condition A - Severe upstream flooding results from an isolated
thunderstorm, rain or snow, One or more of the dams in the drainage below
will be threatened by the flood.

Make immediate inspection and establisn communications,

Notify appropriate perscnnel (water systems operations).

Open gated spillways and cutlet pipes.

Move in and use equipment to lower reserveir level or raise damcrest
if required.

£ Maintain on site observation and communication until danger passes or

situation becomes Condition C or D.

.- . -

£ s By -

a
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Condition B - Dam is partially or totally failing when condition is
discovered; failure of dam cannot be prevented. (Overtopping, sudden
increase in seepage, serious earthquake damage, large downstream slope
slides, serious piping).
1. Make immediate inspection and establish communication,
2. Notify authorities: Disaster Emergency Services
El Paso County Sheriff
Colorado State Highway Patrol
Green Mountain Police Department
Manitou Springs Police Department
Colorado Springs Police Department
3. Advise radio, television and press media.
4, Warn downstream residents.
5. Evacuate and rescue.
6. Take action on upstream and downstream dams and control structures,
7. Advise regional office (Colorado State Engineer-Denver, Colorado
Water Division Engineer-Pueblo).

Condition C - Dam shows signs of rapidly developing failure such as piping,
seepage with turbidity, very much reduced freeboard, serious erosion
downstream, and slope slides, Time may be available for action to save the
dam, such as reducing the reservoir level by opening outlets and gated
spillways, lowering spillway crest, using pumps or siphons, sandbagging
crest, and blanketing seepage areas.
7. Make immediate inspection and establish communications.
2. Notify authorities: Disaster Emergency Services
El Paso County Sheriff
Colorado State Highway Patrol
Green Mountain Police Department
Manitou Springs Police Department
Colorado Springs Police Department
3. Advise radio, television and press media.
4, Warn downstream residents.
5. Evacuate and rescue.
6. Take action on upstream and downatream dams and control structures.
7. Advise regional office. (Colorado State Engineer-Denver, Colorado
Water Division Engineer~Fueblo)

Condition D - Dam shows evidence of a slowly developing failure (slow
increase in volume of seepage and turbidity, appearance of sand boils, slope
eracking, transverse cracks in embankment crest). Time should be available
to lower reservoir level and get equipment to site for further action.

1. Make immediate inspection and establish communications.

2. Advise regional office. (Colorado State Engineer-Denver, Colorado

Water Division Engineer-Pueblo)
3. Take action on dam and upstream and downstream control structures.
4, Advise authorities, media and cthers as situation warrants.

3. Floodproofing
Currently, the most effective type of floodproofing evident in Manitou

Springs is that of elevation out of the floodplain. The elevation and
setback measures were incorporated into the design of historic structures
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due to their popularity arcund the twn of the century, when most of the
structures were built, Also, these structures are on hillslopes and
retaining walls are required to stabilize the s.ope and provide a level area
on which to build, Many more recent developments have adopted these
measiures in order to blend favorably with existing architectural styles,
Most of these buildings are residential, although several motels and
businesses have been constructed in the same manner.,

Additionally, there are efforts to floodproof buildings which currently
exist in the floodplain. Two particular examples are mentioned here,
Renovation and remodeling efforts were completed in April, 1985 at the
Promenade, a shopping mall located at T3% Manitou Avenue. The front 25% of
the mall is located in the floodfringe, with & 100 year flcod level of three
feet. Aluminum flood shields are stored on the property to be positioned
over- doors and tempered glass display windows in the event of a flash flood
warning. Also, an effort was made to seal the existing stucce walls as well
as the space between the walls and sidewalk (Garrison, 1985).

Restoration is underway at the Loop, an historic building at the
intersection of Manitou Avenue and Ruxton Avenus., The 100 year flcood level
at this location is eight feet, In keeping with the building's original
character, stucco bulkheads with conerete footings that have heen wrapped in
plastic below ground level have been installed where patio doors formerly
existed, These new bulkheads were engineered to withstand the force of
elght feet of water. Doors and windows in the northwest wall of the
structure have been sealed, and construction of a new wall in the interior
of the building to supplement that which currently exists is in progress.
The ity of Manitou Springs has additionally required flood shields for
windows and doors in conjunction with new, solidly huilt door jams and bar
latches, As of early May, 1985, $%20,000 of the rehabilitation costs were
attributed to floodproofing measures (Garrison, 1985).

4, Public Education

At the present time there are no special public education or community
awareness programs being offered in Manitou. The local newspaper runs
cccanional articles on the flood hazards facing the city. In 1985 a series
reporting on this Flood Hazard Contingeney Planning project received a good
deal of positive attention and the prospects for lmplementation are
promising. A chronology of the project and local newspaper articles
pertaining to the effort can be found as Appendix H of this report.

5. Structural Control

The following structural control measures woere presented by the U.S.
Army Corps of Engineers as possibtle flood hazard adjustments for the Manitou
Springs area, but are not cost effective,

a. Diversion Tunnel. A concrete-lined tunnel to divert flows from the
Fountain Creek watershed above Manitou Springs around the community and
discharge them back into Fountain Creek near Black Canyon has been
proposed. This diversion tunnel would be fiftesn feet in diameter and have
a length of approximately 8700 feet. It would tunnel through the mountain
sides just north of the community. A small embankment would divert all
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flows exceeding the 1300 cfs capacity of the Fountain Creek channel into the
diversion tunnel. This water would then be released into a stilling basin
in order to dissipate energy before reentering the Fountain Creek channel.
Capacity of the diversion tunnel would be 7800 cfs, which is equivalent to a
fifty year flow, Total costs for this solution are estimated at over
$17,000,000. A larger diversion tunnel capable of carrying a higher
frequency flood would natuwrally have a higher cost associated with it. Any
further consideration of this alternative would require a detailed
floodplain analysis to determine the impact of this sclution on residents
along Black Canyon.,

b. Large Detention Structure. The valley through which Fountain Creek
flows just above Manitou Springs is very steep and narrow, making it
difficult to obtain much storage for any possible detention structure. Any
structure over 30 to 40 feet high would require the relocation of U.S.
Highway 24, This would also be difficult due to the narrow valley and the
large road cuts that would be necessary. For thls reason, possible
locations of detention structures were investigated farther upstream. One
possible site is about one mile upstream of the cammunity of Crystola.
Contributing drainage area above this location is 4.2 square miles. The
maximum possible height of any structure without affecting U.S. Highway 24
at this location is approximately forty feet. This would result in a storage
vapacity of 250 acre-feet, less than a ten year volume. There is also a
second possible site about 3,000 feet below Crystola with a contributing
drainage area of 5.2 square miles. This location would allow a maximum
height of 80 feet before affecting U.S. Highway 24. Capacity would be 500
acre-feet which is about the 25 year volume. Even if both detention dams
could be built, they would not provide adequate protection for Manitou
Springs. No other adequate sites were found for a large detention structure
which did not require major relocations.

A Corps of Engineers report entitled "Arkansas River Above John Martin
Dam Survey Report" written in 1968 had previously examined the feasibility
of constructing a dam on Fountain Creek two miles west of Manitou Springs.
This report alsc found that the costs assoclated with relocating U.S.
Highway 24 made such a project too costly.

¢. Channelization Project. Channelizing Fountain Creek through Manitou
Springs was considered. Construction costs would be high because a
concrete-lined, high velocity channel would be required to handle the design
flow of 40,000 efs (SPF). Channel projects allowing for protection from the
56 year flow (10,000 efs) and the 17 year flow (5000 cfs) were also
studied. Problems with these alternatives are mainly associated with
obtaining rights-of-way through the heavily developed downtown area of
Manitou Springs. Alterations to buildings and relocating bridges were other
areas of concern. The estimated cost of the SPF project was $32,000,000
(1967 cost) while the 56 year and 17 year projects have an estimated cost of
$10,500,000 and $9,000,000 (October 1984 cost), respectively.

d. Small Dams., Small dams were examined as possible methods of
controlling the flood flows from Ruxton and Sutherland Creeks as well as
Williams and Waldo Canons. The investigation showed that because of the
steep slopes of the terrain the number of dams needed would be extremely
high in order to store the necessary volume of water (100 year flow). This
would cause the construction costs to be high as well.
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Investigations into utilizing a multi-dam appreach showed that it would
take more than 115 small dams (20 feet high) with an estimated cost of
$50,000 each to protect Manitou Springs from the total amount of 100 year
rainfall., This alternative would not protect Manitou Springs from the flow
from the upper Fountain Creek Watershed.

Information on structural alternatives invesztigated by the Corps of
Engineers is from the Status Report on the Upperr Fountain Creek Watershed
Reconaigssance Study and excerpts from the unpubiished final report on the
Reconaissance Study.

C. Historic Freservation and the Floodplain

The historic natue of Manitou Springs contributes a great deal to the
unigue character of the area. The historic district, which encompasses
approximately three-fourths of the city, atiracts tourists interested in
tradition and history and exhibits characteristics which generate Manitou
Springs'charming character and perpetuates a spirit of community.

Manitou Springs' multiple resowrce distriot is composed of three areas:
Crystal Valley Cemetery, the Keithley log cabin cdistriet, and the main
district. The main district is composed of 1,001 buildings, 85% of which
contribute to its historic nature (Miller, 1%8%). Of these approximately
850 contributing buildings, over 150 are located in the floodplain. (A map
of the Manitou Springs multiple rescource area i% available at the city
planning office in City Hall for public inspection,)

senerally, there are three pre-flocd options for dealing with structures
which currently exist in the floodplain. The {irst of these, relocation, is
not recommended when dealing with historic buildings. U.S. Department of
the Interior's Standards for Rehabilitation and Guidelines for
Rehabilitating Historic Buildings states, "Removing or relocating historie
buildings or landscape features, thus destroying the hisltoric relationship
between buildings, landscape features, and open space” i3 not recommended.
Additiconally, the "relationship between historic bullding(s) and landscape
features —— or the building site — helps to define the historic characier
and should be considered an integral part of overall planning and
rehabilitation work™ (U.S. Department of the Interior, 1983).

“he second option is to leave the building alone, relying on such
non~structural measures as flood insurance., FHowever, this is only a short
term solution since flooding will occcur sometime in the future, and its
occurrence can result in damages that can jecpardize an nistoric property's
designation. If the damage is significant encugh, the property can lose its
designation as an historiec structure. Therefore, it may be preferable to
choose the third option.

The third option is structural floodproofing. Here again, an historic
structure's designation may be jeopardized if visible changes made to resist
flooding are toc significant. Therefore, any propesed floodproofing design
needs to de ccordinated with representatives of the naticnal and state
historic registries to protect the property's historic designation.
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Provisions have been made in the National Flood Insurance Program which
recognize the historic character of an area and allow for variances to be
issued by a community for the "reconstruction, rehabilitation or restoration
of structures listed on the National Register of Historic Places or a State
Inventory of Historic Places, without regard to the procedures set forth..."
(Federal Emergency Management Agency, 1984b). This provides that a building
listed on the National Register or State Inventory which is damaged in a
flood may be rebuilt in the same location regardless of the degree of damage
and whether or not the property is located in either the floodway or
floodfringe. Whether listed individually or as contributing to an historic
district, buildings on the National Register of Historic Places have the
same status (Abele, 1985) and would all be subject to the variance discussed
above. However, if a structure receives damage to an extent greater than
50% and is consequently rebuilt, its historic character may be questioned.
The Advisory Council on Historic Preservation would then have to determine
on an individual basis whether the property and structure should be retained
on the National Register.

Figure 10. Barker House (formerly the Navajo Hotel) along Manitou Avenue
showing the Elevated Entries and Protective Floodwall.
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D. Damage Estimates

Determining damages for a given magnitude of flooding involves
examining damages from historic floods, use of depth—-damage ciurves,
inventories of capital investment, and property value appraisals. The
U.S. Army Corps of Engineers conducted field surveys during October, 1983,
as part of its Reconaissance Study for the Upper Fountain Creek Watershed
north of Pueblo., Information from this survey is contained in Tables 9,
10, and 11, Total annual average damages for Lhe Manitou Springs area are
currently estimated at $1,615,700.

TABLE 9

NUMBER OF DAMACGEABLE BUILIINGS

Right Bank 500 year 100 _year 50 year 25 year
Residential 8 8 i3 6
Commercial 78 T 5T 44
Public A e e 5

TCTAL 93 85 G2 58

Left Bank
Residential b2 36 22 10
Conmercial 43 41 ity 33
Public = 2 B £

TOTAL 87 79 6l he

Both BaQ5§

Residential 50 44 a4 16

Canmercial 121 112 87 77

Public 9 9 1
180 164 © 20 100

Source: Unpublished Preliminary Repert on Fcountain Creek Watershed North
of Pueble, Celeorado, Reconaissance Study by U.5, Army Corps of Engineers,
Albuquerque Distriect, April, 1985.
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TABLE 10

VALUE OF DAMAGEABLE PROPERTY IN THE 500 YEAR FLOODPLAIN
(Figures in Thousands of Dollars)

Right Bank Left Bank Both Banks
Residential $ 690 $ 5,707 $ 6,397
Commercial 24,910 30,980 55,890
Public 3,400 2,850 6,250
Streets and Utilities 4,320 2,580 6,900
TOTAL $ 33,320 $ 42,117 $ 75,437

Source: U.S. Army Corps of Engineers: Reconaissance Study Preliminary
Report: 1985, Uses October 1984 prices at 8 and 3/8% interest.

TABLE 11

SINGLE OCCURRENCE DAMAGES
(Figures in Thousands of Deollars)

500 year 100 year 50 year 25 year

Residential $ 4,465 $ 3,323 % 697 $ 339
Commercial 39,670 25,596 17,781 9,292
Public u,817- 3,59 2,918 2,069
Streets and Utilities 2,760 2,070 i,380 1,035
TOTAL $ 51,712 $ 34,580 $ 22,776 $ 12,735

Source: U.S. Army Corps of Engineers: Reconaissance Study Preliminary
Report, April, 1985.
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TABLE 12

AVERAGE ANNUAL DAMAGER
(Figures in Thousands of Dollars)

Right Bank Leflt Bank Both Banks

Residential $ 18.3 b 66,8 bt B

Commercial 625.0 £29.8 1254,8

Public 126.3 108.5 254.8
Streets and Utilities _25.7 5.3 _A1.0

TOTAL $§ 795.3 % 820.4 $ 16157

Source: U.S, Army Corps of Engineers: Reconnalssance Study Preliminary
Report, April, 1985,
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The populatiomat-risk is broken down into resident, visitor and
worker categories in Table 13. Note the fluctuation in number of people
during the course of the day.

TABLE 13
RESIDENT, VISITOR AND WORKER ESTIMATES
Location Visitors Workers

2:00 PM 5:00 PM 11:00 PM 2:00 PM 5:00 PM 11:00 PM

Motels 120 240 420 30 20 10
Campgrounds 360 600 1200 15 15 10
Retail 500 200 0 200 200 0
Services 50 30 0 75 75 0
Parks 50 35 10 y 4y 0
Driving Through 200 150 50 2 1 1
Municipal Bldg 10 5 0 20 8 4
Restaurants 200 400 100 50 75 25
Residents 80 350 400 0 0 0
TOTAL 1570 1970 2280 396 39 50

Source: 1980 census figures, visual surveys and estimated vacancy totals.
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E. SCENARIO —~ THE ONE HUNDRED YEAR FLOOD

Scenarios are effective devices for ingressing awareness and educating
decision~makers of the possible consequerices of a disaster. They should
not be viewed as forecasts of the future. This scenario will assist
declsionmmakers in developing a flood mitigation plan for Manitou Springs.

Public awareness and public education are needed in order for the
residents of Manitou Springs to have a realistin perception of the hazards
which face them., Local authorities should implement a modest education
program concerning the flash ficod potential,

The scenario has three interrelated objectives: first, to simulate the
magn.tude, characteristics, and distribution of human casualties,
structural damage, and disruption of social systems likely to occur in
Manicou Springs during a 100~year flash flcood at its current level of
preparedness; second, to show the capacity of existing emergency
procedures for reducing the flocd's impact; and third, to give examples of
possible flood mitigation techniques that would heighten awareness, reduce
stress, and reduce damage potential (Erickson: 1975, p.75).

The loss of )life and property from floods has become the number one
natwral hazard nationwide in recent years. 1In Golorado alone 275
canmunities are subject to flooding. This represents approximately
150,000 people now living in Colorado's flocdplains.

it has been nearly twenty years since a devastating Clood has been
witnessed in the Pikes Peak Region., We can rnot predict whether the next
flash flood will strike today, this year, or years from now - we only know
that it will, in fact, occur,

The day of the scenario is typical for the Colorado Front Range. The
weather forecast calls for a chance of afterncon thunderstorms. An
accunulation of thunderheads over Manitou Springs and the entire Pikes
Peak Region is not sufficient cause for alarm ¢o the residents and
tour.sts of Manitou Springs on this warm, summer afternoon.

At 3:30 p.m., the sky has blackened and raln is beginning to fall in
the mountains.

By 4:30 p.m., the storm has unleashed its fuil fury over the Fcountain
and Ruxton Creek drainage basins. The heavy rain causes many plenickers
and campers in higher elevations to seek shelter or head for home.

Only light rain is falling in the lower elevations causing little
congarn,

By 4:45 p.m,, the National Weather Service lssues a general flash
flood watch for E1 Paso County. The wateh is transmitted by local radio
and television stations about fifteen minutes later:

"'he National Weather Service has issued a flash flood watch for
vallays and low-lying areas of El Paso County until 7:00 pm.,"
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Motorists travelling on Ute Pass are having difficulty keeping control
of their vehicles during the steady downpour. One car is washed off the
highway.

By 5:00 pm, the thunderstorm has intensified and shows no sign of
moving out of the area. The town of Cascade reports three inches of rain
in the last half-hour., Flooding is beginning to occur on the east side of
Manitou Springs.

At 5:25 p.m., the National Weather Service sends out a flash flood
warning:

"The National Weather Service has issued a flash flood warning

effective until 10:00 p.m. for persons in Teller, El1 Paso, and

Freemont Counties in Colorado. Heavy rain was indicated by radar to

be moving into these counties at 5:10 p.m, Woodland Park in Teller

County reported two inches in thirty minutes.®

The police department sends two patrol cars out to warn pecple to the
south of Fountain Creek of the threatening flood. No officers are sent to
the opposite side of the creek because of the life threatening SLtuation
that prevails (H. Greenman, 1985).

The sky over Manitou Springs has become incredibly black, interrupted
only by sudden flashes of lightening. The intense rainfall is causing
numerous rock and mud slides along the canyon walls and highway, trapping
those people trying to escape by car. Flooding has already cut off the
upper junction of Highway 24 and Manitou Avenue. Several cars are
floating along the roads in low-lying areas.

Many residents and business owners, however, discount the warning,
feeling secure within their own walls, and instill this false sense of
security to their guests and customers.

One resident of the Fountain Creek Adult Apartments—-which borders the
north bank of Fountain Creek—-seems unconcerned:

"I've lived in this apartment for four years and have never seen that
water rise more than two feet, It's (the creek) not a threat to my

property.”

By 5:45 p.m., all residents of the Fountain Creek Apartments must be
evacuated to the Manitou Springs High School.

The first crashing wave of flood water hit Manitou Springs at the
upper reach of Ruxton Creek. Because the channel is lined with concrete
in its upper stretch, its flow is restricted and its velocity is
increased.

The portion of the channel that flows beneath the Iron Springs Chateau
Melodrama is unable to retain the flow, sending a six foot surge of water
through the main dining room.

"We could hear the rushing water but were advised to not drive out.

All of a sudden the wall gave way and the river went right through the

dining room; people and tables were thrown into a heap on the other

side; There was nothing we could do to help them.”
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Seventeen lives are lost,
Power shortages become numerous as lines are torn down.

Numerous bridges cause damming with sudden surges of wabter as they
eventually give way. Cars, animals and c¢ther debris fill the advancing
waters.,

A ¢rashing wall of water hits the western rezsch of Fountain Creek just
upstream from town. Three motels are inundated as Fountain Creek rushes
beneath and through their structures. Some tenants escape by climbing Lhe
hill behind the motels. Nineteen others are sweplh to their deaths.

By 6:00 p.m., an official evacuation program has begun. Because the
city has no pre-planned routes to safety the project is chaotic and
inefiicient. Colorado Springs' officials are having difficulty entering
Manitou Springs due to the severe flooding. Flocd water in the overbanks
is exceeding ten feet in depth and flow velocities are now exceeding
fifteen feet per second.

Confusion over warnings and evacuation procedures are overloading the
few t.elephone lines not down. Some pecople are #till unaware of the
flood's speed and strength, spending a fatal length of time collecting
valuables and pets,

"l was taking pictues for the local paper when I notlced a woman with
cne arm wrapped arcund & post and the other &round her dog. She was
Jucky she was so near the bank or I could never have pulled her out,
The strength of the stream was overwhelming."

A mother and her three children try to escape fram their drifting car
when a glant wave sweeps the car and the thres children away. All three
children are killed. (Gazette Telegraph, 7/25/%),

in most areas the creek is cresting at leasi nine feet above the
stream bank (U.S. Army Corps of Engineers, 1684z}, Side canyons and
tributaries are flooding-—the powerful water I[s restroying cars, bridges,
homes and any other obstacle that gets in its path,

Older structures located along and over Fountain Creek suffer the most
damage as the flood reaches its peak, The numerous businesses and tourist
shops that lie parallel to the creek and to Manitou Avenue are demclished
as the creek roars past engulfing them, Video and pinball wmachines from
Arcade Amusements are left in a chaotic mass of debris, leaving the
proposed Manitou Mall area devastated,

The historic Episcopal church is inundated #and all 1%s contents
virtually destroyed beyond repair.

The Manitou Springs fire and police depariments face further
difficulties as a crushing force of water knocks down the support beams
for City Hall, causing the back half of the building to pollapse into
Fountain Creek. Luckily, the building had been evacuated because of its
location on the creek.
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Another victim is claimed on Ruxton Avenue as he and his sister try to
escape their home.

"We heard the water and eventually rocks and boulders hitting the side
of the house. We saw that the creek and road were now one huge river
and tried to get cut and climb the bluff behind us. My brother was
trapped between the outside wall and a giant wave of water...and then
.+ « I couldn't even see him anymore" (Gazettte Telegraph, 6/20/65).

Gas and electric lines are destroyed causing power outages and small
explosions. Sanitary sewage lines fill with pressure, blowing manhole
covers and spewing raw sewage into the floodwaters. The hazard of disease
now adds its threat to the city.

Cottages and motels once found along the lowland flocdplain are washed
out, many dislocated.

The next few days are spent recovering bodies and providing shelter
and food to the homeless. Viectims are difficult to identify as their
bodies were badly mutilated by the river and identification and elothing
were stripped off by the powerful flow, Cars were destroyed and washed
miles downstream. Mud and debris fill the entire Manitou Springs area.

Ninety-seven pecple were known to die in Manitou Springs and many
others are still missing. Few are injured; there are only survivors or
nomr-survivors. No one drowns in such a disaster but, rather, is killed by
the powerful blows of water and debris. Structural damages within the
city are in the multi-millions and clean-up costs will further escalate
the total (U.S. Army Corps of Engineers, 1985).
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III. FLOOD MITIGATION STRATEGIES:
LESSONS FROM OTHER CONTE XTS

A, Floodplain Management

Humans have historically settled along waterways in recognition of
their many benefits. In constructing these setilements, however, we have
often failed to realize that flooding is a natwésl and inevitable
process. In those areas where humans utilize and inhabit land areas that
are subject to flooding, a potential confliet arises. Floodplain
management. is a comprehensive approach towards resolution of this conflicet
which may include both structural and nonstructiral measures and addresses
poth preventive and corrective actions.

1. The Federal Context

Floods affect thousands of communities in the United States. Mare
than 300,000 people are evacuated annually due to flood threats. Since
1975 an average of 200 people have died in floods each year in the United
States, and annual flood damages now average nezrly $5 billion (U.S.
Department of Commerce, 1985: p. i). Figures 1% and 12 dranatically show
the nation's vulnerability to floods, Flash {loods are particularly
disastrous in terms of loss of lives.

Structural and nonstructural measures have Ixen adopted to limit floed
damages. Structural measwes include channel enlargement and the
construction of levees, reservoirs and bypasses., Structural measures can
greatly reduce flood threat and consequent loss bLut they can also create a
false sense of security and encourage development Iin partially protected
areas, Thus, when a rare flood occurs, even preater flood losses may he
sustained. This may account, in part, for the Lrend toward increased
flood losses as shown in Figure 12 (U.S. Department of Crmmerce, 1985: p.

3).

2. The State Context — Relation to the U406 Plan

4 Flood Hazard Mitigation Plan was prepared by the Colorado Water
Conservation Board to address critical issues relative to floodplain
management at the state level (Colorado Water Conservation Board, 1985).
The plan identifies areas which are vulnerable f.o flooding, documents
existing federal, state, and local programs ralevant to flood hazard
mitigation, and provides guidance to local goverrments regarding
reasonable actions to take to reduce flood dawmages. The Plan is a resource
to help state and local agencies develop, in lipght of limited budgets,
palicies and programs which will mitigate fleod losses in Colorado.

Manitou Springs is one of more than 200 Colorade communities which
faces a flash flood threat. Flood hazards exist in all 63 of Colorade's
counties., Approximately 150,000 people permanertly reside in Colorado's
floodplains. At least 350 people have died in Colorado as a result of
flooding in the past 100 years, Cumulative flood losses Iin Colorade's
history are estimated to exceed $1.6 billion dollars in present value
(Colorado Water Conservation Board, 1985: pp. vii-viii).
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Leross the state, only about 9 percent of all floodplain structures
are insured and most are underinsured. In the state there are over 2000
dams. Six of these dams pose some threat Lo Manitou Springs.

This flood hazard contingency planning effort for Manitou Springs
tailors many of the 37 recommendations made in the state mitigation plan.
In particular, efforts made tco increase public awareness, investigate the
efficacy of different types of warning systems, organize an effective
emergency operations plan, and improve basin-wite management of flood
mitigation projects can reduce Manitou Springs' vulnerability to a
disastrous flash flood. Manitou Springs is to be commended for taking
initiative aimed at reducing potential flood losses,

B. Flcod Hazard Adjustoents
1. ¥arning Systems

Boulder County, Colorado

The Boulder County flash flood warning system takes a sophisticated
approach to collection and evaluation of real-time data., It relies on an
autonatic system of telemetry stream and rain gages, an extensive systeu
~of volunteer weather observers and weather radar,

The system includes 36 rain gages and 12 stream gages with telemetry
communications to the Boulder County Communications Center. Data supplied
is processed through a micro-computer using modified software which
determines projected peak flows. The system of ground observers provides
ground confirmation of radar information supplied by the National Weather
Service radars located at Limon, Colorade and Cheyenne, Wyoming.

The total cost of the system is approximately $44,700 which is broken
down in Table 14,
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TABLE 14

COMPONENTS AND COST OF BOULDER WARNING SYISTEM

Each telemetry rain gage $3000
Each telemetry rain gage site right of way 100
Each telemetry siream gage 5000
Each telemetry stream gage right of way 200
Each recording rain gauge( 900
Each micro-computer 9000
Each centralized data display map 7000
Each radar recepfion unit 14500
Miscellaneous repair parts (annually) 5000

Source: Boulder County Flood Warning System, 1982.

Two full time employees are responsible for the operation and
maintenance of the system, Part time assistance from police, sheriff and
civil defense personnel is provided throughout the year.

Lena Guich, Colorado

The warning system at Lena Gulch, located near Golden, Ceolorado, was
installed in 1984. The project was funded by the Urban Drainage and Flood
Control District and includes six rain gages and three stream gages with
radio telemetry capabilities. The collected data is processed through a
micro-computer using software provided through the National Weather
Service's ALERT system. The cost of the system totals approximately
$100,000 which is broken down in Table 15,
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TABLE 15

COMPONENTS AND COST OF LENA GULCH WARNING SYSTEM

Micro-computer 2 € $5000 each $10000
Repéater Station 3000
Antenna 400
Antenna Duplexer 1200
Stream gages 1450
Rain gages 13175
VHF Transmitter 2500
Electronics 1300
Decoders 23400
Receivers . 18000

Source: K. Stewart, 1985.
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‘The drainage area covered by this warning system is slightly more than
11 sguare miles, The Urban Drainage anc¢ Flood Control District also
employs the services of a private weather forecastor from mid-May to
mid-3eptember at a cost of $37,500.

Harris County, Texas
The Harris County autcmated flood warning syvstem is a real-time,
self-powered system that serves the Houston, Texas area by collecting
rainfall and water level data at thirty-eight locations. The information
is transmitted by radio signal to a computerized base station for
processing and display. The previous ‘method of flood warning relied on
individuals/crews to provide data from staff gages. The lack of ccmplete
coverage and less than real-time processing limited the effectiveness of
such a system so the county authorized funding for an automated system.
The total cost of the system was $250,000. Costs were limited by
utilizing in-place U.8.G.S. gaging stations.
System Overview:
IBM XT computer with 10 megabyte hard disk
Modem access by U.5.G.S., C.0.E., and N W.3,
Quantum software utilizing ALERT prograns
Display map (computerized)
Radio transmitters utilizing N.W.5. frequencies
Precipitation sensors
Stream level sensors
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Gatlinburg, Tennessee

Many towns which have poftential flash flood problems but have not
experienced flooding in many years are currently developing flood warning
systems.

Gatlinburg, Tennessee, population 3200, is bisected by the Pigeon and
West Prong Rivers with motels, hotels and restaurants located in the flash
flood area. A storm twenty miles away could send ten feet of water into
the town only 15 minutes after the first warning. In cooperation with the
National Weather Service, a system involving autcmatic rain and river
gages, a camputer model of the watershed, automatic data processing and
automatic alarms have been set up.

Gatlinburg has adopted strict regulations for future floodplain use
plus the warning system and evacuation plan approach for the time being.
Funding was supplied by the Tennessee Valley Authority and Gatlinburg
(Kusler, 1982).

2. Land Acquisition and Relocation

Soldiers Grove, Wisconsin

Soldiers Grove, Wisconsin, home to scme 600 people, relocated its
Central Business District after repeated flooding, culminated by a severe
flood in 1978. Stipulating that energy conservation in new building was a
number one priority, Soldiers Grove now gets 50% of its energy from the
sun, Federal and state backing was obtained through a clear demonstration
of community support, detailed planning, quick concerted action in time of
crisis and persistant political pressure.

The U.S. Dept of Housing & Urban Development, the HUD Cammunity Block
Grant for Small Cities, the Land & Water Conservation Fund, the Economic
Development Administration and the Community Services Administration all
contributed monies (David & Mayer, 1984).

Rapid €ity, South Dakota

Rapid City, South Dakota, experienced a 100 year flood in 1907. No
one was killed and only minimal damage done, After much c¢city expansion,
9000 people had located in the floodplain by 1970. A flood similar to the
1907 flood was again experienced in 1972. This time 238 people died and
damage was estimated at $128 million,

The city immediately embarked on a flood management program. The
floodway was marked and all homes, motels and most commercial
establishments were removed from this area. The floodway now serves as a
golf course, picnic area, and natural area, it has several ponds, skating
rinks, and a bike path. Funds were provided by the Federal Disaster
Assistance Administration and The Small Business Administration (Rahn,
1984), This type of funding is no longer available in this form.
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Additional Case Studies
A comparison of various case study experiences can be found in Table
16. Detailed discussions of these are included here.

Baltimore County, Maryland, decided that the only long term sclution
to its flooding problem was to relocate 221 houses, Financed entirely by
county funds, citizen approval was obtained once it was shown that
allocation and relocation of these homes would actually save tax doliars
(Ralph M, Field and Associates, 1979),

Beatrice, Nebraska, is a city of roughly 12,500 people. Une out of
every six residents lives in the floodplain, Thke levee and channel
improvements that the city had done were of no relp in a 1973 flood.
Community Development Block Grant and Municipal funds were used to
relocate people out of the floodplain (Ralph M. Field & Associates, 1979),

A flood in 1964 totally devastated the small town of Klamath,
California, A relocation site was chosen 1009 yards from the old town.
Regulations prevented owners from rebuilding bhut the city did not bhuy the
property. The new town site was not ready until 1969, five years after
the flocd, The Corps of Engineers and the State¢ of California financed
the project, but because of the lack of finanecial assistance in the form
of acquisition payments and the time inve¢lved ti prepare the relocation
site, the project falled to receive public support.

Frairie du Chien, Wisconsin, is an historic community with a
population of 6000. After a 1965 flood inundated the city for 22 days, a
flood protection study was requested. Results of this study in 1970 led
to the evacuation of the 10 year floodpiain, floodproofing buildings in
the 50 and 100 year floodplain and continued flood insurance. These
projects were funded 80% by the Corps of Engineers and 20% by the city
with the help of HUD Block Grants.

3. Floodproofing

The Colorado Water Conservation Board's Colorado Floodproof ing Manual
{1983) lists three major categories of floodproofing. The first of these
is permanent, where different types of floodproofing such asz elevation of
a structure and flood walls are incorporated intc the design of a
building. The second category, contingent floodproofing, is usually
initiated at the time a warning is issued. Rempvable flood shields and
movable flood walls are two examples, They mlght require minor remodeling
of the existing structuwe and could remain in place throughout the flood
season. Emergency floodproofing, the final category, consists of such
methods as sandbags and is initiated at the time of flcoding. However,
there is usually too little time available for emergency floodprocofing in
a flash flood situation.
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City

Baltimore County,
Maryland

Beatrice,
Nebraska

Clinchport,
Virginia

Gatlinburg,
Tennessee
Kl amath,
California

Prairie du Chien,
Wisconsin

Rapid City,
South Dakota

Scldiers Grove,

Population

315,000

12,500

150

3200

6000

9000

600

TABLE 16

Plan

Acquisition
Relocation

Acquisition
Relocation

Acquisition
Relocation

Warning system
Evacuation plan
(with the NWS)
Relocatien
Evacuation of 10 yr
floodplain
Flood proofing in 50
& 100 yr floodplain

Acquisition

Acquisition

ACQUISITION AND RELOCATION CASE STUDIES

Funding
100% Local

Municipal Funds
HUD Comm. Block Grants

Tenn. Valley Authority

Tenn, Valley Authority
Loeal

State Loans
Corps of Engineers

80% Corps of Engrs
20% City with HUD
Block Grants

FEMA & Small Busns.
Administration

HUD Comm., Dev. Block
Grants for Small
Cities,

Land & Water Consv.
Fund,

Economic Development
Administration,
Community Services
Administration

Sources:
Rahn, 1984,

David and Mayer, 1984; Ralph M. Field and Associates, 1979;
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Effectiveness depends on matching the particular type of floodproofing
to building design, location, and amount of avallable warning time, Many
specific examples are examined in the Colorade Floodproofing Manual and
officlals at the Colorade Water Conservation Beard are available for
consultation on individual cases.

Floodproofing costs fluctuate with such variables as the type of
structure, building design, method of flocdproofing, location, and
material and labor costs. Benefits include saving lives, protecting ths
building and its contents, and reducing flood insurance premiumns
{(Colorado Water Conservation Beard, 1985).

4, Contingency Planning

A Local Emergency Operations Plan (LECP) i3 & plan developed by a
municipalitly in order to increase efficiency and decrease confusion in the
gvent a disaster should occur. It should contain several basic elements,
including a brief discussion of the general situation with regard to a
particular threat, a list of departments and organizations which will be
involved should this event occur, and definition of the key organizations'
responsibilities. Particular issues to be addressed include warning and
conmunicaticn procedures, control and coordination, evacuation and
sheltering, public information, and damage assessment (I. Glassman, 1985).

‘ 5. Flood Insurance

The National Flood Insurance Program (NFIP), administered by the
Federal Emergency Management Agency, is designed to help communities
develop information regarding flood hazard areas and to prevent flood
disasters at the local level. The NFIP provides federally subsidized
insurance for buildings and their contents in flood-prone. areas,

A community may enter the emergency phase of the NFIP by submitting an
application and adopting preliminary floodplain management policies,
including requiring permits for any proposed construction or development
80 as to minimize flood damage potential (Colorado Water Conservation
Board, 1983), During this phase, the federal govermment provides a
limited amount of subsidized flood insurance for structures, regardless of
their flood risk. Also during the emergency phase, the Federal Emergency
Management Agency generally prepares Flood Hazard Boundary Maps and more
- detailed Fleod Inswurance Rate Maps for the commurity.

Conversion to the regular phase is based on completion of a flood
insurance study and adoption of more stringent floodplain management
regulations than those applicable in the emergency phase. Increased
flood insurance then becomes available.

6. Punlic Education

Community flash flood awareness can be achieved by installing signs
identifying historic high water marks, identifyirng one-hundred year flood
elevations on street corners, and placing "elimb to safety™ signs in
hazari areas,
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Once the community is aware of the hazard, public education can be
used to transform concern into action. Evacuation plans should be posted
and practiced. When the warning sounds, people will know why and what
action to take, Public education is the key to saving lives in a flash
flood situation as the short lead time requires quick, positive action,

7. Historic Preservation: St. Marys, Ontario, Canada

The town of St, Marys is located in socuthwestern Ontario at the
junction of the North Thames River and Trout Creek. Incorporated in 1855,
it is in many ways similar to Manitou Springs. It contains significant
historical architecture, and the majority of the downtown business
district is located in the floodplain. St. Marys' 1984 population was
approximately 4700, and tourism is the staple of the town's economy
(Mitchell, 1984).

The agency which is responsible for flood control in St, Marys is the
Upper Thames River Conservation Authority (UTRCA). In many communities
within its district, the Authority advocates acquisition of riverfront
land, and consequent demclition of any buildings on that land, to provide
a greenway, However, in St, Marys, the UTRCA has responded to the
historic nature of buildings in the floodplain and the town council's
opposition to acquisition by adopting a different strategy utilizing
floodwalls and floodproofing (Mitchell, 1984).

In 1982, the Ontario Ministry of Natural Resources and Ministry of
Municipal Affairs and Housing provided that in existing commercial,
retail, industrial, or residential developments located in floodplain
areas, "rehabilitation, redevelopment or replacement of structures in such
areas are seen as necessary Lo continued community viability and major
relocations are not considered feasible." The Upper Thames River
Conservation Authority's floodplain management strategy in St. Marys is
consistent with this approach and gives historic preservation a greater
priority than flood damage reduction. 1In doing so, "the community has
accepted a higher risk of flood damages" (Mitchell, 1984).

8. Sense of Future Community Vision: Estes Park, Colorade

Estes Park is similar to Manitou Springs in that its economy is based
primarily on summer tourism. Although the year-round population of
Manitou Springs is greater, Estes Park receives more vigitors and
generates more sales tax dollars (Duea, 1982). During the summer of 1984,
a quarter of a million people visited Estes Park's Chamber of
Commerce/Visitor Center (Larry Stumpp, 1985), while only 20,000 cars were
estimated to have visited the Manitou Springs Chamber of Ccmmerce and
Information Trailer on Highway 24 (Rayer, 1985). Nevertheless, these two
cities share similar histories and were, until the 1950's, the two major
tourist resort destinations in Colorado.

On July 15, 1982, Lawn Lake Dam failed, and water rushed down the
Roaring and Fall Rivers and into Estes Park, inundating three-fourths of
the downtown business distriet and causing substantial damage and
destruction in many other areas. The recurrence interval of the flood has
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been estimated at well over 500 years. However, the amount of water
reieased was a mere 8,000 cfs, as compared to a modest estimate of 28,500
efs for a 100 year flood in Manitou Springs.

According to the Intergovermmental Flood Hazard Mitigation Report for
the Lawn Lake Dam Failure and the Fall River Flood, 177 businesses in
Estes Park were inundated. Structural damage was minimal, but three to
four feet of mud and water was left in most establishments. Clean-up
efforts began immediately, and most shops were open for business within a
few days.

The Estes Park Chamber of Commerce estimates the visitor count at 1250
on Wednesday, July 14, the day before the flood. On the day of the dam
break, 200 visitors were in the area before the water rushed into town.
The next day, Friday, the count rose to 500. 1 continued to rise over
the weekend so that by the following Monday, July 19, the visitor count
was back up to its pre-flcod level of 1250 (Stuapp, 1985).

Retail sales figures for the first two weeks of July, 1982,
represented an Increase of 12.7% over the previous July. Figures for the
last two weeks of July represented no loss or gain over those from the
previous year. Therefore, July 1982 retail sales saw a net gain of 12.7%
over those for the same menth in 1981. According to the American
Automobile Association, Estes Park was the only cammunity in Colorado to
show an increase in tourism in 1982 (Stumpp, 1985).

l.lke the Lawn Lake flood in Estes Park, a 100 year flood in Manitcu
Springs would inundate most of the downtown business district. The amount
of tourist dollars that would be lost due to such an event is difficult to
estimate, as several factors such as the date of the flood and duration of
clean-up activities must be taken into consideration. However, much of
the retail sales lost in the few days immediatel.y after the flood might be
made up as relief personnel and those seeking o satisfy their curiosity
would bring dollars into ‘the area.

C. Roles of Governmental Agencies

Flood problems are not restricted to municipal boundaries. Floodplain
management efforts should therefore be coordinated betwesn neighboring
municipalities and regional, state, and federal authorities.

1. J.ogal

It is the responsibility of the local govermment to enact and enforce
land use regulations for their community and to inform state and federal
agencies of their goals and decisions regarding floodplain management.
Local government is alsc generally responsible for applylng to regional,
state, and federal agencies for planning, technological, and financlal
agsistance in developing and implementing their floodplain management
strategies (U,S. Water Resources Council, 1979).
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2. Regional

FIKES PEAK AREA COUNCIL OF GOVERNMENTS (PPACG) - PPACG is a regional
council of govermments formed in 1967 to serve in the areas of regional
planning and intergovernmental contracting. It is a voluntary
organization of local governments serving the regional community of
counties and cities with a governing body of elected officials from
various participating local governments including Manitou Springs. The
Council has been especlally active in the U.S. Army Corps of Engineer's
Reconaissance Study for the Upper Fountain Creek Watershed involving
Manitou Springs as a liaison between the many govermmental agencles,

REGIONAL BUILDING DEPARTMENT - The Regicnal Building Department serves
the Pikes Peak regicn by establishing building codes and regulations and
by conducting building inspections. There has been discussion regarding
the establishment of a position of Floodplain Administrator for the region
who would oversee construction activities within the floodplain,

URBAN DRAINAGE AND FLOOD CONTRCL DISTRICT (UDFCD) ~ The origins of the
Urban Drainage and Flood Control District can be traced to the devastating
flood along the South Platte River in June, 1965. This flood demonstrated
that floodwaters do not respect development in the floodplain and
disregard jurisdictional boundaries. Denver area engineers working for
the various municipalities initiated an ad hoc group advocating regional
solutions to drainage problems and enlisted the support of an influential
state senator. Through their efforts, legisiation was signed in 199
creating the Urban Drainage and Flood Control District (UDFCD).

The first activity of the district was to inventory drainage basins,
determine the extent of problems and develop a plan to attack tThose
problems. The original 1/10 mill levy was expanded to 5/10 mill in 1974
and again expanded to 9/10 mill during 1979.

Other activities carried out by the distriet include a master planning
program designed to develop flood control, design and construction,
floodplain management program, and maintenance and preservation of all
fioodplains and floodways. .

The district extends from north of Boulder to just south of the
Douglas County line and from Golden on the west to east of Aurora. It is
included in this discussion as a model for the Manitou Springs/Colorado
Springs Area. See Recaomnmendations Section for additiocnal information.

3. State

COLORADO WATER CONSERVATION BOARD (CWCB) - The CWCB is principally
responsible for the following programs: 1) floodplain management
services, 2) identifying flood hazard areas, 3) planning of flood control
and drainage projects, and 4) hydrologic and hydraulic investigations.

DIVISION OF WATER RESOURCES (STATE ENGINEER) - The State Engineer is
responsible for the administration of all waters within the state. The
Engineer's office administers the dam safety program, operates and
maintains state stream gages, and maps the dam failure flood zone.
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DIVISION OF DISASTER EMERGENCY SERVICES (DOUES) — DODES is responsible
for coordinating the activities of other state agencies in the areas of
mitigation, preparedness, response, and recovery from disasters. It
supervises the preparedness and emergency planning of local governments.

DEPARTMENT OF LOCAL AFFAIRS (DLA) - Within the Department, the
Division of Local Government, the Division of Housing, and the Division of
Commerce and Development have programs which deal with drainage, flocd
control, and floodplain management.

4., Federal

FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) -~ FEMA is the chief agency
involved with management of natural and fechmnological hazards at the
Federal level. Same of its numerous programs which pertain to the
development of local preparedness progracs include: 1) mapping flood
hazard areas assisting local entities in using these maps, 2) providing
assistance for evaluation of local disaster preparedness, 3) providing
technical assistance for development of floodplain management practices at
the local level, 4) coordinating post-disaster assistance and aid at the
Federal level, 5) coordinating Federal dam safety programs, and 6)
responsibility for the National Flood Inswrance Program,

U.S5. ARMY CORPS OF ENGINEERS (COE) - The COE is responsible for
planning and constructing projects for flood control. Included in its
programs are: 1) floodplain information, 2) survey investigations, 3)
small flood control projects, 4) snagging and clearing of stream channels,
and %) emergency flood response.

NATIONAL WEATHER SERVICE (NWS) = The NWS Is responsible for issuing
weather and river forecasts and hazardous weather and flood warnings. It
also assists communities in establishing loecal flood warning systeams.

U.S. SOIL CONSERVATION SERVICE (SCS) -~ The SCS is involved in water
and land resources planning programs including watershed projects, flood
protection projects, resource conservation and development projects, and
river basin studies.

U,S. GEQLOGICAL SURVEY (USGS) -~ The USGS carries out an extensive
program to collect and interpret information on the nation's land and
water resources. It operates stream flow gagling stations which measure
discharge and stream height used in camputing water supplies of the United
States,

L.S. FOREST SERVICE (USFS) - The USFS is responsible for land use
planning and management{ practices for large areas of publically owned
forezt land, They study impacts on stream flows and basin flcod
charescteristics.
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IV, RECOMMENDATIONS FOR MANITOU SPRINGS
The recammendations have been divided into six phases. They are listed
below. Elaboration on each phase follows the list.
A, Overview
PHASE I: Establish a Steering Committee for Long-Term
Implementation of the Plan

Schedule: Initiate Immediately
Duration: Ongoing

A, Coordinate with adjacent communities

B. Investigate funding sources

C. Form an area-wide flood control district
D. Develop a public education progranm

E. Coordinate with historie registry staff
F. Encourage purchase of flood insurance

G. Oversee regulation of floodplain development (Ordinance
0184)

PHASE 1I: Survey the Coammunity

Schedule: Month Two
Duration: 30 Days

PHASE III: Identify Mitigation Strategies

Schedule: Month Three
Duration: 30 Days

A. Prepare a warning and evacuation plan

E. Develop a floodproofing program

C. Develop a program for improving passage of flcod flows
PHASE IV: Develop Pre-Flood and Post-Flood Mitigation Plans

Schedule: Month Fouwr
Duration: 30 Days

PHASE V: Implement Pre-Flood Mitigation Plan

Schedule: Month Five
Duration: Ongoing
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PHASE VI: Implement Post-Flood Mitigation Plan

Schedule: Post~Flood
Duration: Ongoing

The next section describes the recommendations. Addresses and phone
numbers of key agencies are provided in the Appendix D,

B, Elaboration of Phases

1. FHASE I: Establish a Long-Term Implementation Committee

Schedule: Immediately
Duration: Ongoing

Maritou Springs should formally establish an intergoverrmental,
interagency and interdisciplinary committee to pssist in the continued
development and implementation of its Hazard Mitigation Flan.

A community group and a technical advisory group were established in
January, 1985. Community members are listed as Appendix J of this report.
These groups are motivated and have already taken initiative aimed at
implementing these recommendations. Meetings should be regularly scheduled
and guests from the National Flood Insurance Program, the state Historic
Registry staff, Urban Drainage and Flood Control District in Denver, and
others with relevant expertise should be invited in an advisory capacity.

Recommendation A, Coordinate With Adjacent Canmunities

The Cammittee should further pursue the involvement of all communities
in the river basin to develop a coordinated plan for mitigating
anticipated flash flooding.

The County Civil Defense officer is a logical coordinater of this
effort. Mr. McWilliams can provide a forum for discussicn. He can invite
civil defense officials from Teller County and the neightoring cities zo
develop a comprehensive response capability and to set the stage for
integratecd emergency management for floods and possibly other hazards. He
can invite the State Department of Emergency Services to conduct drills
and exercises to develop a comprehensive approach in the region.

The committee can also request workshops from the Colorado Water
Conservation Board, the Federal Emergency Management Agericy, and the Pikes
Peak Area Council of Governments to foster the regional approach to
planning,

Recommendation B. Investigate Funding Sources

The committee should investigate all possitle sources for funding the
implementation of these recommendations, including Federazl and State
cost-sharing, joint funding with adjacent communities and other
techniques,
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TABLE 17

Available Asistance for Program Development

Financial Technical Useful
Element Assistance Assistance informetion
Problem copg? ES ES
Analysis FEMA FEMA FEMA]
CoE2 NWS1 NWS1
PHS Rg
scsl 5C51
coel COEY
cwcsl CwiBl
568l
Marning cogcd NW51 Ms1
FEMA3 SCS SCs
coel COE1 COE
popes] DODES1
Evacuation toesd ES : ES
and Rescue FEMAS FEMA FEHA
rel PHS
scsl RC1
coEl SCS
DODES COE
PODES
Damage coeg4 ES ES
Reduction FEMA3 PHS RC
scse Scs SCS
coel COE]
cucel CNEB1
Uses
Recovery cossd ES ES
FEMA3 FEMAl FEMAL
Rel PHS PHS
Coel RC1 RC1
scsl sCs SCs
coel COE
public coBed FEMA FEMA
FEMA3 W31 NWs1
PHS PHS
RC RC
SCS cs
coel COEl
Cwis CWCe
DODES DODES
Pian cosgd FEMAL FEMA
Implementation FEMA3 NWS1 NS
RC RC
5CS SCS
coel Cotl
Pian coBGA FEMA] FEMAL
Maintenance FEMA3 NWS1 NWS
SCS 3CS

1 Major Involvement
2 Project Authorization or Congressional Buidance
3 grants to states

4 Grants

CiBG - Community Development Block Grant Program, HUD
ES - Extension Service, Department of Agriculture
FEMA - Federal Emergency Management Agency

COE -~ Corps of Engineers

NWS -~ National Weather Service

PHS <= Public Health Service

RC - Red Cross

$CS - Soil Conservation Service

CWCB ~ Colorado Water Conservation Board

DGOES- Division of Disaster Emergency Services

Source: Adopted from the New York State Warning System Study, 1984.



Table 17 shows potential funding sources based upon experiences
elsewhere in the United States. The committee can explore each
possibility by contacting each agency directly. Manitou Springs will be
more effective in the funding quest if the community aets in conjunction
with others in the region,

Settle (1985) developed a matrix showing the types of funding sources
and programs which are available for emergency managemeni (see Table 13).
While not all of the programs shown there may nave direct application in
Manitou Springs, it is heartening to note the vast array of funding
alternatives which have been adopted elsewhers.
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TABLE 18

Matrix for Emergency Management Funding

e T e e e e e | Y e —— e T e T
Mitigation
Gong-term) Praparad nvass
’ - - - Reduce/ {to remond) Racovery
Famding snd Financing Alterrntives for Eliminate When Mitigation Response (short and
Bscai Governments ’ DNsaster Cxanot Hdp {0 smerpency) long-term)
Mdget Transfers (temporary loan) X X X X
Mutual Aid Agreements (siate and local) X X shori-term
Joint Powers Agreements (JPA/JPIA) b 4 X
Tix Anticipation Notes (shori-term loans) X X X x
Bonds (municipal, industrial development) X X
Izurance Funding and Programs (federal, state,
and local) X
Asoessment District X X X
CGinnt-ivAid (block and categorical) X X x
Property or Sales Tox Increases X X X
Lanse Purchase Agreements X X
Tax Increment Financing (redevelopment) X X
$nite or Federal Hghway /Gas Tax Funds
(depends on stare)*" b Sad X X

] .

(Frdezal and state disaster ajd covered under response and recovery)

Source: Settle, 1985,
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Recommendation C. Form a Flood Control District

The committee should encourage adjacent coanmunities to join with
Manitou Springs to form an area-wide flood control district. Such a
district would promote cost-sharing. Presently, Manitou Springs and
neighboring communities are attempting to manage flood problems that have
basinwide origins and impacts needing basin-wide management. A very good
example of such a program is the Denver areas' Urban Drainage and Flood
Control District (UDFCD) which was created in 1969 by an Act of the
Colorado State Legislature. The UDFCD includes all of Denver county and
parts of Adams, Arapahoe, Jefferson, Boulder and Douglas Counties, and it
acts as a coordinating agency for the collection and dissemination of
drainage information, floodplain definition and assistance in qualifying
for flood insurance programs.

The District has the power to plan, design, construct, acquire, equip,
relocate, maintain and operate drainage facilities and can enact
floodplain regulation. It can also make planning and design information
available, including maps of the Drainage District that delineate drainage
basins and provide physical and hydrological parameters, design rainfall
information for runoff analysis, statistical analysis of long-term records
and provide other information that becomes available from time to time.

The Colorado Division of Disaster Emergency Services is now
coordinating the development of similar drainage and flood control
districts on the western slope of Colorado, centered in Grand Junction and
in the San Luis Valley. The committee should learn from the experiences
elsewhere with successful regional drainage districts,

An Urban Drainage and Flood Control District would also be
instrumental in the development of a more sophisticated warning system.
The current warning plan for Manitou Springs includes one alarm in place
for the Upper Fountain Creek watershed that interfaces with the Manitou
Springs Police Department. The City of Colorado Springs is planning to
install dam measuring devices that will monitor the condition of the six
dams above Manitou Springs and report that information directly to the
Water Control Center on Mesa Road. One umbrella organization to receive
all data on flood conditions would facilitate more effective
decision-making, and an area-wide flood control district would fill this
need perfectly. Each community in the District would benefit, and costs
could be shared. The development of a8 formal relationship between Manitou
Springs, El Paso County, Teller County, Colorado Springs and the upstream
communities of Green Mountain Falls, Chipita Park, Woodland Park and
Divide would be extremely beneficial for flood warning, drainage issues
and post-flcod preparation.

There has been discussion regarding the establishment of a position of
floodplain administrator who would oversee construction activities within
the floodplain, Such a role would be ideally situated in the proposed
district. For further information on the Denver UDFCD contact L. Scott
Tucker, Executive Director, or Jack Truby, Colorado Division of Disaster
Emergency Services (addresses and phone numbers found in Appendix D).
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Recomriendation D, Develop & Public Education Program

The committee should work with the local mecdia and public and private
groups to heighten awareness of the hazard an<d actions that can be taken
to mitigate its effects,

Community awareness through public education is vital to reduce the
flood threat. Public education is a key to saving lives in a flash flood
as the short lead time requires quick, positive action. Many tools may be
used to increase the level of awareness including the following options:
showing the Manitou Springs flash flood scenario (the slide show is
available at the public library, the commentary can be found as Appendix I
of this report) Signs can be installed identifying the flood threat;
evacuation routes can be marked with 100 year flood elevations, and
historical high water marks; pamphlets can be prepared and sent to
residents and business owners; and, workshops can be held to maintain a
high level of preparedness,

Recommendation E. Coordinate with Historic Registry Staff

The committee should contact representatives of both the National and
State historic registries in order to identify ways to maintain the
historic designations of places within the city while achieving hazard
mitigation goals.

Certain questions must be answered before a "lood 50 that post-flood
operations run smocthly. These include (1) what Sypes of design
alterations are or are not acceptable for protecting buildings and other
historic structures from flooding; and, (2) how is the threshold
established for determining when damage from fire, flood or other hazard
would endanger a structure's historic designation.

The City of Manitou Springs can initiate negotiations with the local
business owners, the Colorado Water Conservation Board and the Federal
Emergency Management Agency to develop a "Memo of Understanding™ which
would establish the procedures for reconstruction of histordiecally
contributing buildings in the floodway and floodlringe. This document can
stipulate post-flood activities for the buildings based on their location
and degree of damage and would serve to minimize confusion in the
aftermath of a flood and speed the recovery periond,

Recommendation F. Encourage Local Property Owners to Purchase Flood
Insurance

The Committee should work with the local insurance agents and the
Federal Emergency Management Agency staff to encourage the purchase of
flood insurance by local property owners.

W.th Manitou Springs' topography and develcpment pattern, flood
damages are inevitable. Flood insurance is ore of the most effective
means to mitigate these anticipated losses. Yet, only a very small
percentage of the city's floodprone properties are currently covered by
flood insurance (only 32 policies are in effect as of May, 1985) Flood
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insurance under the NFIP is heavily subsidized and therefore available at
low rates, e.g., $.50 per $100 of coverage, to a limit of $300,000.
Contents coverage i1s available at $1.00 per $100, to a limit of $200,000.
Residential coverage is available at somewhat lower rates and limits.

A flood insurance promotional campaign should be held every Spring
with the cooperation of the Federal Emergency Management Agency and local
insurance agents. This campaign should be made a part of the city's flash
flood education program. The Federal Emergency Management Agency has
available brochures, maps and other information that can be used to
promote the purchase of flood insurance. In addition, its staff can
assist by providing workshops and other presentations to provide insurance
agent training and to answer questions on its programs.

Recommendation G, Assist in Regulating Floodplain Development

The Committee should assist the city's floodplain development permit
official in the process of implementing Ordinance #0184, Manitou Springs
Floodplain Ordinance. A copy of the Ordinance is attached as Appendix E of
this report,

The city planning department, economic development group, and city
council should take the lead. These groups should take full advantage of
the technical assistance available from the Colorado Water Conservation
Board and Federal Emergency Management staff. The distinctions between
the floodplain and the floodway as specified in the ordinance should be
understood and be reflected in policy and permit procedures.

According to the Federal Emergency Management Agency (1983:p. 17),
"The floodway includes the channel of a river and the adjacent floodplain
that must be reserved in order to discharge the base flood. The Federal
Emergency Management Agency requires the community to designate a part of
the floodplain as a 'regulatory floodway' to avoid the possibility of
significantly increasing upstream flood elevations. This 'regulatory
floodway' cannot cause a cumulative increase in the water surface
elevation of the base flood of more than one foot at any point. OSome
state standards specify smaller allowable increases. Within the
designated floodway a community must prohibit development that would cause
any additional rise in base flood elevations."

In the same Federal Emergency Management Agency publication (p. 13),
the flood insurance rate structure is explained. Since Manitou Springs.is
a 'regular' member of the National Flood Insurance Program, Flood
Insurance Rate Maps are available. This regular status enables Manitou
Springs residents to purchase increased amounts of flood insurance while
new and substantially improved structures in the floodplain are charged
actuarial rates——at much higher cost than the subsidized rates.

Committee members are referred to the 1983 FEMA publication Questions
and Answers on the National Flood Insurance Program for more specific
information.
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2. Pnase Il: Survey Community

Schedule: Month Two
Puration: 30 Days

The committee, with the assistance of Federal and State technical
agencies, should perform a survey of the ecanmmun.ty to provide information
necessary to ldentify mitigation needs and strategies.

Whera to Survey:

—--Stream channel--Identify channel maintenance needs, points where
widening or the alteration would reduce damages, and points where flow
breaks out of the channels, The survey should provide the basis for
immediate and long-term channel improvements and maintenance.

—~~Floodplain (especially the floodway)-— Survey the following items:

(a} buildings,residential, nonresidential, ard especially
historic;

(b) streets, bridges, culverts, water, sewer and other utility
lines and facilities; and,

(¢) eritical facilities, especially public huiidings, water and
power plants, emergency and health facilities, hazardous
materials sites, and gas stations.

~-Floodplain and adjacent areas -~ This serves to identify the anticipated
path of flood waters. Alsc the swurvey helps planners by identifying
building types, uses, contents, occupancy patterns, extent of potential
flood damages, effects on flood flows, and mitigation opportunities
including floodproofing and relocation.

-~Entire community-— This can serve as the basis for identifying potentia:
locations for siting or relccating pre-and post~flood development,
especially critical facilities and for preparing warning and evacuation
plans and procedures., Perhaps most importantly, this survey will identify
all undeveloped areas to which proposed development can be directed or to
which post—-disaster reconstruction can be re-sited. The eity should
emphasize the placement of critical facilities such as public offices and
emergency service facilities to these open areas,

Identify the following items:

(2) vacant lots and other potential development sites.
One-half of this survey has been completed., It is
attached as Appendix F;

(t) population concentrations at various times of day;

(¢) evacuation routes and impediments to rapid egress; and

(0} residences and work places of elderly ard¢ handicapped.
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In connection with the community survey, Manitou Springs should do the
following:

(a) develop site-specific mitigation designs for selected floodplain
properties e.g., those with high loss potential or which increase the
hazard;

(b) determine the economic feasibility of pre-flood implementation of
these designs;

(¢) coordinate designs for historic structures with representatives of
the national and state historic registries;

(d) implement those designs that are feasible in the pre-flood period;
and,

(e) for structures or areas where floodproofing proves econcmically
infeasible or unrealistic, develop a plan to:

1. direct the post-flood recenstruction of destroyed or severely
damaged structures to flood-free areas; and

2. design the post—-flood reconstruction of remaining structures to
protect them from future flooding.

3., PHASE III: Identify Mitigation Strategies

Schedule: Month Three
Duration: 30 Days

Based on the Phase II survey results, and with the assistance of the
Federal and State technical agencies, the committee should identify
mitigation strategies for the protection of lives and property.

Recommendation A: Prepare a Warning and Evacuation Plan

The committee,'with the assistance of Federal and State technical
agencies, should prepare a warning and evacuation plan for the city. The
following six major issues in warning and evacuation planning should be
covered:

(a) operational aspects -— set up an EOC in a safe location,
upgrade the existing warning system, and address warning
dissemination, evacuation routing and traffic control;

(b) staffing ~- identify full-time, part-time and volunteer
staff and their responsibilities, and assign back-ups;

(¢) maintenance -- procedures to keep the plans, facilities and
equipment operating;

(d) funding -~ initial and incremental funding, including
upgrading on a yearly basis and cost-sharing;
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(¢) training -~ program to train staff, and exercises involving
the public; and,

(f') coordination with adjacent communities - integration of
the city's warning and evacuation procedures into those of
adjacent communities.

Civen the large number of people exposed Lo the threat of flooding in
Manitou Springs (see Table 13) and the limited zmount of lead time, it is
apparent that a warning system with the capability to evaluate resl-time
data and rapidly disseminate warning instruections is needed in order Lo
mitigate the impact from a flash flood.

Types of warning systems range greatly, fron & very inexpensive
cooperative effort of wvolunteers who watch the weather and height of water
in the stream chamnel to multi-million dollar satellite packages.
Recommended for immediate implementation in Manitou Springs are the
organization of a network of volunteers in the Ute Pass area to keep
Statistics on weather patterns and stream flows and a modest upgrading of
the existing system of stream gages.

The following discussion of warning systems explains the methodology
of how they work, and leads to a better understanding of why these systems
can be of great benefit to a community., Elaborazte warning systems are
recommended as a long term flood hazard mitigation strategy for Manitou
Springs as its capability to fund them expands.

Lesign of an effective flash flood warning system in¢ludes the
collection of real-time data, evaluation of real-time data and
dissemination of the warning.

Collection of Real-Time Data
The design of a collection system for real-time data could include the

following:

(a) automatic system of telemetfry stream and rain

gages;
(b) volunteer weather observers to provide ground
truthing;
(c) weather radar; and,
{d) automatic reservoir monitoring devices.

Stream and rain gages - stream gages that transmit stream level
changes and tipping rain gages that transmit each tip automatically to the
evaluation center are essential for real-time data collection. A location
map of proposed stream and rain gaging sites is shown in Figure 13.

Observers -~ To provide ground confirmation of weather and stream
conditions, 1t is necessary to recruit volunteer observers throughout the
drainage area. GStream observers would report {low depths from stalf gages
placed in various locations and any unusual ercsion or debris buildup.
Rain observers would be provided with plastic rain gages and would report
rainfall data to the evaluation center. Certain individuals could be
provided with radio equipment to provide a backup communication 1ink in
case of telephone line disruption.
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Weather Radar - Information from radar is provided by the National
Weather Service operating from Limon, Colorado. This input would be
received at the evaluation center where severe thunderstorm activity can
be tracked continuously., When it becomes available, the evaluation center
could augment itg radar interpretation equipment with the Program for
Regional Observing and Forecasting Services (PROFS) to insure the most
capable method of following storms which may lead to flooding. The city,
along with other local government entities, could lobby for locating the
new PROFS system in Colorado Springs. See Appendix K for further
description of the PROFS program. Current plans are for Denver and Pueblo
to receive the system, but not Colorado Springs.

Automatic Reservoir Monitoring Devices - The high hazard dams above
Manitou Springs pose a special problem and must be closely monitored to
insure safety. The City of Colorado Springs is curently planning on
installing autamatic reservoir level and flow measuring devices for all
city-owned dams. The system will be capable of satellite transmission to
the Department of Utilities' Water Division Control Center for real-time
data colleection. This information could also be directed to the
evaluation center when established.

Evaluation of Real-Time Data

The data collected must be analyzed quickly in order for an effective
warning to be issued. To accomplish this task a micro-canputer coupled
with an established decision procedure must be available,

Micro-computer ~ Provides for the automatic collection, verification,
storage and display of all iincoming telemetry data. Accompanying software
will allow rainfall data to be interpreted and provide method of
forecasting peak flows for the basin.

Decision Procedure — Allows personnel other than qualified
hydrologists to be ablie to interpret real-time data and make necessary
decisions. Manuals could relate stream levels or rainfall data to flood
forecast and include necessary actions to follow when these conditions are
met .,

Current analysis of weather radar is provided by the National Weather
Service offices in Colorado Springs and Denver. The evaluation center
could also ineclude the services of a private meteorclogist who could
concentrate the analysis of radar information for the impacted area
instead of interpreting data for a large area (Front Range to Eastern
Plains).

Dissemination of the Warning

The dissemination of flood warnings to the public is the
responsibility of local police and disaster emergency services personnel.
Warnings and evacuation orders can be disseminated by police and fire
vehicles using public address systems, NCAA weather radio, emergency
broadcast system and emergency sirens. Upgrading emergency siren
capability to include voice transmission would allow for a more effective
means of disseminating flood warnings, especially to tourists who would be
unfamiliar with safety actions.
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The warning system for Fountain Creek could have a capability for
automatic sensing of rain and stream information and real-time processing
of the data for timely response., The system could include six dam
reservoir level and flow moniters, twelve automatic rain reporting devices
and eight stream level reporting devices, The dam monitors would utilize
satellite transmission while the rain and stream units would transmit by
radio. Locations for the monitoring devices are shown in Figure 13. The
costs for the warning system components are shown in Table 19,

TABLE 19

COSTS OF RECOMMENDED WARNING SYSTEM

Rain gages 12 @ $ 5,000 ea $ 60,000
Stream gages g8 & 2,000 ea 16,000
Dam monitors 6@ 10,000 ea ' 60, 000
Micro Computer 28 5,000 ea 10,000
Repeator Station 2€ 3,000 ea 6,000
Electironics _ 18,000
Transmitters/ Receivers 650, 000
Installation 200,000
TOTAL $537,000
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Local Emergency Operations Plan (LEOP)

The City of Manitou Springs could develop a Local Emergency Operations
Plan in order to minimize confusion, injury, and loss of life in the event
of a disaster. Although it is recommended that the plan be focused to
deal specifically with the threat of flash flooding, the procedures which
are developed could be followed in any emergency situation.

Although adoption of the plan rests with local decision-makers, it
could be drafted and coordinated by an appeinted planning committee and
presented to the clity council for approval. Assistance may be provided by
the Colorado Department of Public Safety, Division of Disaster Emergency
Services (DODES) and the El Paso County Disaster Emergency Services
coordinator, Bob McWilliams, in the form of sample plans, explanation cof
procedures, and additional direction.
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rigure 13. RECOMMENDED WARNING SYSTEM
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The LEOP should address the general situation in Manltou Springs with
respect to the flood threat and contain a list of the departments and
organizations that would respond to a flood (e.g. city eounecil, police and
fire departments, social services, and public information office) and
define their responsibilities. It should include such key elements as
warning and communication procedures, evacuation measures, sheltering
considerations, coordination and control, public information, damage
assessment, and disaster declaration (Glassman, 1985). After a plan is
developed, it is critical that it be tested. This process wil} reveal any
deficiencies, which are found even in the best of plans, increase
efficiency, and heighten public awareness (Glassman, 1985).

The following ideas are intended to stimulate discussion among the
planning committee,

1. Plans should be made for an emergency operations center when City Hall
is incapacitated. Any important documentation should be stored outside of
the floodplain.

2. Evacuation considerations include the following questions. Who can
authorize an evacuation? What modes of evacuaticn will be used? Who is in
control of the evacuation? (Glassman, 1985). Lists should be made and
maintained of all elderly and handicapped persons working or residing in
the floodplain to expedite evacuation efforts, The plan should also
consider tourists who are unfamiliar with the situation and terrain.

3. The LEQP should designate shelters located cutside of the floodplain,
who can authorize opening the shelters, and who will manage them.
(Glassman, 1985).

4. The City of Manitou Springs may wish to consider mutual aid agreements
with the City of Colorado Springs and/or El1 Pasc County (Glassman, 1985).

Recommendation B: Develop a Floodproofing Program

The committee, with the assistance of the Federal and State technical
agencies, should prepare a flocdprocfing program for the city.

Where economically feasible, building owners should be encouraged to
floodproof their structures in a manner compatitle with the building's
architecture and historic character, For example, exterior walls could be
reinforced with concrete on the inside of the building so as not to alter
its outer appearance. Display windows could be protected by various types
of flood shields. The Colorado Water Conservation Board's Colorado
Floog-Proofing Manual provides specificexamples of varicous types of
floodproof ing as well as cost/benefit analyses,

Effectiveness depends on matching the particular type of floodproofing
with the building design and location and the amount of available warning
time. Floodproofing costs fluctuate with such variables as the type of
structure, building design, method of floocdproofing, locstion, and
material and labor costs. Benefits include saving lives, protection of
the building and its contents, and reduced flood insurance premiums,
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Recommendation C. Develop a Program for Improving the Passagé of Flood
Waters

The committee, with the assistance of the Federal and State technical
agencies, should develop a program for removing impediments to flow,
increasing channel efficiency and maintaining improved conditions over the
long-term.,

4, PHASE IV: Develop Pre-Flood and Post-Flood Hazard Hitigation Plans

Schedule: Month Four
Duration: 30 Days

The committee, with the assistance of the Federal and State technical
agencies, should organize the mitigation strategies identified in Phase
I11 into pre-and post-flood implementation plans.

Certain activities can begin now, prior to a major flood. These
include the measures Risted above. Other mitigations measures are likely
to be more politically and economically feasible following a major flood.
This process can be incorporated into the community's current effort to
update its Master Plan. Post—flood planning assures that Manitou Springs
will face reduced vulnerability in the long term future. Pre-flood
planning for post-flood circumstances is essential. After a flood many
erucial decisions must be made quickly. A list of do's and don't for
community leaders who are faced with post-disaster recovery based on a
major disaster recovery research effort is given below.

1. DON'T wait until restoration is over before examining long-term
reconstruction issues.

2. DO immediately consider whether new decisionmaking mechanisms are
needed.

3. DO examine who the local specialists are.

4, DON'T assume the private sector will hold off until public
decisions are made.

5. If significant relocation of families and businesses is to occur DO
consider the full range of services and consequences.

6. DO recognize that fundamental city change is unlikely.
7. DON'T assume temporary housing will be temporary.
8. DON'T confuse physical recovery with actual city economic recovery.

9. DOVuse every opportunity to make the city safer, but DON'T try to
make the city invulnerable.

10. Perhaps most importantly, when tempted to delay a decision, DON'T.
(Haas, et. al., 1977).
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if Manitou Springs has a vision of itself for the future, plans can be
made now Lo implement far-reaching goals to improve the long term qualizy
of life. In particular, plans for possible acquisition and relocation of
housing, commercial areas, and publie facilities can be discussed prior to
the major flood. Major community-wide floodproofing projects envisioned
now ¢an serve as the basis of the post-flood Manitou Springs. If plans
are accessible and well-designed prior to the occurrence of a major flood,
canmunity leaders can simply take the report from the shelf and begin
implementation. Estes Park community leaders benefited greatly from
looking toward the futwre in a constructive way, After fthe flood
occurred, the community was prepared to execute dramatic changes toward
beautifying the town, improving traffic flows, sznd reducing leng term
flood vulnerability. Refer to Section III for more details on
acquisition, relocation, and pre-flood/post-flood planning in other
ccmmunities.

5. PHASE V: Implement Pre-Flood Mitigation Plan

Schedule: Month Five
Duration: Ongeoing

The Committee should implement the pre-flooc mitigation plan
immediately upon its completion. Refer to the «lscussion following the
recommendations in Phase III,

€. PHASE VI: Implement Post-Flood Mitigation Plan

Schedule: Post-Flcod
Duration: Ongoing

The committee should implement the post~flocd mitigation plan
immediately following anticipated flash flooding.

The hazard mitigation plan will play the major role in determining the
effectiveness and speed of Manitou Springs recovery from a flash flood
disaster. As stated above, with the plan already in place, all thaz the
city will have to do is pull the plan off the shelf and begin
implementation.

C. Post-Mitigation Scerario

It is a typical summer afternoon on the freont range. Manitou Springs
is experiencing the characteristic afternoon showers that showed no hint
of escalating into a torrential flash flood.

By 4:00 p.m., the recently implemented satellite warning system
notifies city officials that a massive thunderhead is nearing Manitou
Springs.
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At 5:15 p.m., the alarms sound, notifying the residents and tourists
of Manitou Springs that a flash flood would, in fact, hit the city in
approximately seventeen minutes.

The workshops attended by business owners, city officials, and
residents prior to flood season prove beneficial in educating these people
to take prompt, positive action to the flood event. Evacuation routes
were pre-planned and practiced so few residents hesitate in moving to
higher ground.

There is little chaos except for the excitement of the flood itself.

Monthly debris clean-up of the channels cut back on back-water
damming, although numerous footbridges still hamper the stream flow,
Residents on both sides of Fountain Creek are notified, either by the
flood alarms themselves or by radio, to evacuate. Most respond to the
reliable warning system—-knowing it is only sounded in the event of a
severe flash flood. The heightened awareness of the community makes all
citizens more confident abouf their ability to respond to the warning.

Although saving lives is the primary benefit from the flash flood
warning system, some property damage is prevented through emergency flood-

proofing.

City Hall, the Fire Department, and the Police Department had been
relocated out of the floodplain as part of the Manitou Springs Flood
Hazard Mitigation Plan. These buildings now serve as the central network
for all communication and emergency activities.

Personnel at the utilities and water departments are notified so that
power and gas lines can be shut off. They are also informed of possible
presswre increases in the sewage lines. Thus, any major damage of utility
lines does not cause a threat to the community.

The partial greenbelt running alongside Fountain Creek provides an
open area for swelling streams to flow. Although the greenbelt also
serves to beautify the Manitou Springs area, its most beneficlal purpose
is served tcday.

Signs indicating evacuation routes are located throughout the city;
directing people to head for safety by foot rather than car - a far safer
alternative.

Prior to the flood season, Manitou Springs Police Department developed
a list noting the addresses of all elderly and handicapped persons living
in the city so that they can be aided during the evacuation.

Manitou's effective pre-hazard policies for flash flood situations
saves this city and its citizens.
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APPENDIX A

TABLE A-1
MANITQU SPRINGS POPULATION
1980 - 4475
1979 - L4206
1978 «~ B447
1977 ~ 4225
1976 -~ 202
1975 ~ 4206
1974 - 4290
1973 ~ 4375
1972 -~ 4345
1971 - 4315
1970 —- 4278
1960 -~ 3626
1850 - 2580
1940 ~ 1462
1930 - 1205
1920 - 1129
1910 - 1357
19060 - 1412
1885 - 698
1880 - 500
TABLE A-2
CLIMATOLOGY DATA
Manitou Colorado Lake Pikes
Springs Springs Moraine Peak
January Mean Temp. 26 28.8 20.4
January Mean Low Temp. 12.8 15.6 9.6
Lowest Recorded Temp. =45 =27 =37
Mean Date Last Spring May 29 May 7 June 5 June 16
Frost
Latest Qccurrence June 16 June 3 June 17 June 22
Spring Frost
Mean Date Last Fall Sept. 23 Oct.. 11 Sept. 1 August 11
Frost
Earliest Occurrence Sept. 1 Sept. 17
Fall Frost
July Mean Temp. 65 70.4 53,3
July Mean High 17 84,6
Highest Recorded Temp. 100
Humidity-Mean Annual 57 54
Cloudy Days in % by 16 24
Clear Days in % 50 54 47
Mean Annual Precip. 17 13.9 24.3 29.3
Maximum Precip. in 24 hrs 7 5.5 5.5
Mean Precip. Apr-Sep 12.9 11.9 18.6
Minimum Annual Precip 9 6.1 15.7 g.28
Mean Annual Snowfall 78 37.8 149.7

Source: Hansen, W., Climatography of the Front Range, Colorado: 1979.
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TABLE A-3
FLOOD CHARACTERISTICS OF FOUNTAIN CREEK

Peak Height Rate Duration of Channel

Location Discharge of Rise of Rise Flooding Velocity
Manitou Springs 500 22070 7.6 ft 2.5 ft/hr 8.3 hrs 18.8 mph
City Limits 100 13000 5.5 4.2 5.2 16.1
Below Confluence 500 23300 *5.1 5.0 8.3 12.2

of Ruxton Creek 100 13750 11.6 8.9 5.2 9.8
Below Confluence 500 25570 2.4 4.0 8.3 18.6

of Williams Canon 100 15000 9.1 7.0 5.2 15.9
Below Confluence 500 27750 7.5 2.8 7.0 17.4

of Sutherland 100 16000 5.1 3.9 3.5 14.9
Creek

Below Confluence 500 29100 9.6 3.0 8.0 15.8

of Black Canyon 100 17100 8.5 6.1 4,5 12.2

Source: U.S. Army of Corps of Engineers: Floodplain Information; 1974

TAELE A~ 4
COMPARISON OF MAXIMUM FLOW AND DRAINAGE AREA
Maximum Flow (cfs) Drainage Area (sq miles) Logation
Little Pinto Creek
2630 .3 tributary, Newcastle
Utah
7210 1.0 Glen Comfort, CO
45000 6.9 Hillsboro, NM
76000 22,9 Eldorado Canyon, NV
31200 150 Big Thompson, CO
50600 ' 91 Rapid City, SD
124000 66 Jimmy Camp Creek, CO
Sources:

Maddox, Robert and Caracena, Fernando. Meteorological Aspects of the

Big Thompson Flash Flood of 31 July 1976, NOAA Technical Report ERL
388-APCL L1, 1977,

Livingston, R. and Klein, John, Water Resources of El Paso County,
Colorado, Colorado Water Resources Circular No. 32, Colorado Water
Conservation Board, 1976.

National Oceanic and Atmospheric Administration; Hydrometeorological,
Study No. 55, 1984b.
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TABLE A-5
SUMMARY OF DISCHARCGED

Peak Discharge {cfs)

Location Drainage Area 10~ 50- 100~ 500-Y¥r Flood

Fountain Creek at Teller 12 sq mi 2200 5800 7500 14000
County

Fountain Creek at Manitou T1 280G 8200 12300 28500
Springs upper city limits

Fountain Creek below 9N 3200 930C 13750 31500
confluence with Williams
Canon

Fountain Creek upstream of 98 3650 10700 16000 37500
U.S8, Highway 24

Fountain Creek at Monument 358 9200 ZB500 42200 98000
Creek

Sutherland Creek at Fountain 5.37 2630 4620 5730 10200
Creek

Willjams Canon at Fountain 2.68 1930 3640 4710 8940
Creek

Ruxton Creek at Fountain 17.6 2540 4330 5330 9350

Source: Federal Emergency Management Agency: Flood Insurance Studies for
Manitou Springs, Colorado Springs and Unincorporated El Faso County, 198z,
1983s.,

TABLE A~ 6
MAXIMUM KNOWN FLOOD DISCHARGES FOR STREAMS IN THE PIKES PEAX REGION
Peak
Contributing Discharge
Location in Drainage per
Stream Colorado Ares Date Amount  Sqg., Mile

Monument Creek Colorado Springs 238 sq mi 5/30/35 50000 cfs 210 ofs

Black Squirrel South of Ellicott 482 604 /21 56000 116
Creek
Jimmy Camp Creek Fountain 54 6/17/65 124000 228y
Plum Creek Louviers 302 6/16/65 154000 . K10
East Plum Creek North of 108 /16765 126000 1167
Castle Rock
Cherry Creek Melvin 336 5/16/65 39900 119
West Bijou Creek Kiowa 86 6/17/65 67200 T84

Source: U.S, Corps of Engineers: Floodpiain Information: 197L.
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TABLE A- 7
FOUNTAIN CREEK FLOW RATES

This data is obtained from the gaging station located one mile
downstream from Sutherland Creek. The area of drainage is 102 square
miles and the first recording was obtained in April, 1958.

YEAR DATE TIME MAXIMUM FLOW (efs)
1958  July 752
1959 June 20 584
1960  July 11 89
1961  July 1 2100 u56
July 7 1530 560
July 8 1600 432
July 11 1200 955
August 2 2000 359
August 11 1600 880
September 19 1930 334
1962 June 3 1730 259
June 19 1300 366
1963 August 3 1800 428
August 6 2330 428
1964 May 29 1330 672
August 4 1545 2630
August 7 1415 Boo
1965 June 17 17020 359
July 2 1900 310
1966  July 24 1730 295
1967 May 26 1800 1L
1968  August 2 1500 3
1669  July 24 1730 295
1970 July 2% 0200 616
1971 August 31 96
1972  August 16 223
1974 July 14 500
1975  July 20 L9z
1976  August 2 408
1977  August 2 560
1978  July 13 416
1979  August 26 1645 16
1980 May 15 2245 338
1981  June 2 2200 650
1982 June 12 1600 305
1983 May 31 286

Source: U.S. Geological Survey, Water Records: 1964, 1969, 1971-1984,
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TABLE A- 8
FLOW RATES FROM GAGING STATIONS ABOVE MANITQU SPRINGS

North Catamount South Cascade Linn Creek Sheep Creek

Year Flow Date Flow Date Fiow  Date Flow Date

1921 11.6 June 4 12.8 June 5
1935 15.0 May 25 13.5 May 26 5.086 May 25 2.53 May 31
1936 10.5 August 6 28.2 August 7 7.0  May 11 3.18 Aug 7

1937 3.5 October 1 2.9 June b 2,78 May 4 1.23 Apr 15
1938 15.2 May 16 8.2 May 17 1.70 May 14 2.43 Sep 3

1939 4.7 May 6 3.8 June 1 3.6 May 23 1.15  Apr 30
1940 3.4 June 2 5.4 May 30 .57 Sep 10 1.07 Sep 10
1941 23.1 May 15 20.3 May 27 4.12 May 24  3.94% May 25
1942 11.3 May & 4.4 June 1 10,40 May 135 11,80 May 12
1943 18.3 June 2 16.1 May 1 1.11  Aug 15
1944 4.76 May 14 4.50 May 13
1945 7.5 August 8 10.9 August 12  1.84 Aug 1% 1.39 Aug 14
1946 2.5 May 13 7.0 August 23 B4 Aug 23
1947 30.5 May 21 14,1 May 13 R.69  May 11 4,62 May 21
1948 7.8 May 10 8.1 May 24 1.44 May 25
1949 6.5 May 15 7.4 June 8 1.%59 May 14 1.23 May 15

1950 3.3 April 22 2.3 Sep 11 L899 July 11 .58 July %1

North Catamount Creek gaging station: located 2 miles west of Green
Mountain Falls, 1/4 mile upstream of confluence with S. Catamount Creex.
Altitude is 9190 feet and drainage area is 5.8 square miles.

South Catamount Creek gaging station: located 1000 feet upstream from
mouth and 3/4 mile west of Cascade. Altitude ig B400 feet and drainage
area is 3.41 square miles.

Lion Creek gaging station: located 3 miles west of Manitou Springs, 500
feet upstream from mouth and 1/2 mile southwest of Halfway. Altitude is
9250 feet and drainage area is 2.00 square miles.

Sheep Creek gaging station: located 3 miles west of Manitou Springs, 500
feet upstream from mouth and 1/4 mile west of Halfway. &Altitude is 9100
feet and drainage area is .73 square miles.

Source: U,S5, Geological Survey Water Records: 1955,
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APPENDIX B
GLOSSARY o

PACKWATER EFFECT ~ The rise in water surface elevation caused by some
obatruction such ag a narrow bridge opening, buildings or Fill material
that limlts the area through which the water must flow. Also refaorred
to as "heading up".

BASE FLOOD - A term used in the National Fiood Insurance Progras Lo
indicate the minimum size flood to be used by a community as a basla
for 1ts floodplaln management regulations; presently required by
regulation to be that flood which has a one-percent chance of beling
aqualad or sxceaded in any given year. Alao known as a 100-year flood
or cne-parcent chance flood.

BASE FLOODPLAIN - The floodplain that would be lnundated by & 100-yaar
{one-perceni chance} flood.

BASIN - The total area from which surface runoff ia carried away by a
dralnage aystem, Other comparable terms are "drainage area®,
®catchment area", and “watershed™.

C.F.S. = Cublc feet per second. Used to describe the mscunt of flow pasaing
& glven point in a stream channel, One cublic oot per second s
equivalent toc approximately 7.5 gatlons per sscond.

CHANKEL - A natural of artificial watercourse with definite bed and banks
to confine and conduct flowlng water.

CHANNEL CAPACITY ~ The maximum flow which ¢an pass through & channel
without overflowing the banks,

CHANNEL ALTERATIONS - The improvement of the water carrying capacity or
flow characteristica of a natural or artificial channel by clearing,
excavation, bank stapilization or other oeans. Also referred Lo as
channel ization.

CROSS SECTION - A graph or plot of ground elevation scross a stream valiey
or a portlon of it, usually along a Line perpendicular to the atraam orf
direction of flow,

DESIGNATEDG FLOODWAY - The channel of a atream and that portion of the
adjolning floodplain deslgnated by a regulatory agency toc be kept free
of further development to provide for unobstructed passage of flood
flows.

DESIGN FLOOD - Commonly used Lo mean the magnitude of floocd used for deaign
and operation of flood control structures or other protectlve
measures. It 1s sometimes used to denote the magnituds of [lood used
in floodplain regulatlons,

EFFECT IVE STORM DURATION - The time perlod within which 90% of the total
precipltation cccura.

FLASH FLOOD - A flood that reaches its peak flow in a short langth of time
(nours or sinutes} after the atorm or other avent causlng it. Often
characterized by high velocity flows,

FLOOD UR FLOODING - Temporary inundation of norpally dry land areas from the
overflow of intand and/or tidal waters, and/or from the unusual and rapid
accusulation or runoff of surface waters from any source. The rise in
water may be caused by excesalve railnfall, anowmelt, natural siream
blockages, wind Storms over a lake or ocean, tsunamis, extremely high
tides, or any combination of such conditiocna.

FLOOD CONTROL - Keeplng flood waters away from apecifioc developments and/or
populated areas by the conatruction of flood atorage reservoirs, channel
alterations, dikes and lavees, bypass channela, or other englneering worka.

FLOOD CREST - The maximum stage or slevatlon reached or sxpected to bé reached
by the watsrs of 5 apeoiflc flood at a glven location.

FLOOD DURATION - The length of tise a stream is above flood atage or
overrlowing 1ts Danks,

FLOOD FORECASTING - The process of predicting tha occurrence, magnitude and
duration of an imainent flood through meteorological and hydrological
obaervations and analysis.

FLOOD FREQUENCY - A atatistical expression of the average time period between
fioods equaling or exceeding a given magnitude. For axanpls, & 100-year
flood has = magnitude axpected to be squaled or axcesded on the average of
once avery hundred years; auch s flood has a one-percent chance of belng
esqualed or exceeded in any glven year, Often used interchangeably with
"pecurrence interval®,

FLOOD FRINGE - The portion of the floodplain outside of the floodway or coastal
high hazard areaz but atlll aubject to flooding. Sometimes referred to as
*floodway fringe”. Alsc used to refer te areas subject to flooding by
water with little or no velocity.

FLOOD HAZARD BOUNDARY MAP - An offlcial map of & community issued by the
Federa)l Insurance Administration on which the boundarles of the floodplaln
ti.e., subject to the 100-year flood), mudalide and/or flood-related
eroslon areas having special hazarda have been drawn.

FLOOD INSURANCE - Ipsurance on structures and/or their contents for thelr
restoration or repiacement If damaged by floodwater. The teram is usually
applied to flood insurance under the Natlonal ¥lood Insurance Act of 1968,
as administered by the Federal Insurance Administration,

FLOOD INSURANCE EMERGENCY PROGRAM - A phase of the Nstlonal Flood Insurance
Program intended primarily as an interim program to provide a limited
amount of insurance at federally-subaldized rates on all existing and new
construction begun prior to pubtlication of a detalled flood Ilnsurance rate
map for an area,
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FLEOD IASURANCE RATE MAP - An oflicial map of @ community on which tne Fedorai
Insurance Administratlon has delineated thy anea in which the purchase of
flood insurance 1a required under the flood insurance regular program and
tha actuarial rate zones applicable te such area.

FLOOD INSURANCE REGULAR PROGRAM ~ The phase of the National Fiood Insurance
Program under which actuarlal rates have been determiod,

FLOOD OF RECORD -~ The greatest flood recorded for a locatlon. Usually referced
to as the "maximum fiood of record". The term 15 also scmetimes used to
mean any flood for which there is a measurement of helght or other
aystematic or reliable record usefyl for technical analysis,

FLOOP PEAK « The maxismum instantaneous discharge of a flood at a given
location, It usually occurs at or near the tims of [lood crest,

FLOODPLAIN - The low lands adjolning the channel of & river, stream or
watercourss, or ocean, iaka, or other body of standing water, which have
been or may ve lnundated by flood water, The channel of a siream or
watercourss i8 a part of tne Tioodplaln.

FLOODPLAIN DELINEATION - The process of ahowing in a graphical fors, usually
on a map or photo mosale, areas whioh have been Lnundated by a apecific
fioed or which can be expectsd to be inundated by a pradicted flood of
apecific magnttude,

FLOODPLAIN MANAGEMENT - The operation of a program intended tc lessen the
damaging effects of flocds, maintain and enhance natural values, and make
effective use of ralated water and land ra2sourcas within the floodplain.
it 1a an altempi to balance values obtainabie from use of floodplains with
potential losses arlaing from auch use, Floodplaln management stresses
consideration of the full range of measuras potentially wseful in achleving
its opjmsctives. :

FLODUPLAIN NEGULATIONS - 3 general tars Tor the Tull range of opodes,
erdinances, and other regulations ralating to tha wss of land and
construction withln stiream channels and floodplaln areas, The term
encompasses zoning ordinances, subdivision regulations, building and
housing codesa, encroachment 1ine statutes, open-space regulations, and
other similar methods of control affscting the use and dayalopmant of thazs
areas.

FLOOD PROBABILITY ~ A atatistical expression of the chance (usually as a
percentage} that & flood of given magnitude has of being equaled or
exceeded In any one yoar {see flood frequency).

FLOOD PROFILE - A graph showlng the relationship of water surface elevatlon
to location (usually expressed as distance above mouth for a stream of
water [lowing in an open channel.} It 13 generally drawn 1o show 3urface
alavation for a crest of a apecific flood.

FLCOLPROOFING ~ A combination of siructural changes and adjustments Lo new
or existing structures and facilities, thelr contents and/or their aitea
for the purpose of reducing or ellminating flood damages by protecting
againat structwal fallurs, keeping water out, or reducing the effect o
water entry. :

FLOOD STAGE - The atage or elevation at which overflow of the natural banks
of a atream or body of water begins in the reach or area In which the
elevation 1s measured,

FLOOD WARNING - The issuance and dissemination of information about an
leminent or current flood.

FLOOD WATCH - Issuance and disseminatlion of Information sbout s possible
flood within a designated area.

FLOODWAY - The channel of a watercourse and those portlons of the adjoinlng
flocdplain required to provide for the passage of the selected flood
inoruany ihe 100-year Ticod) with an insignificant increase in the
floodlevels above that of natural condiilons, A3 used in the nationai
Flood Inaurance Program, [lcodways must be large enough to pass the
100-year flood without causing an increass ip elevation of more than a

" specilfied amount (one foot in most areas).

HIGH HAZARD DAM - Where dam failure would probably cause loss of Llife,
INTERMEDIATE REGIOMAL FLOOD ~ A flood having an average fraquency of
occurrence on the order of onee In 100 years although the flood
wmay occur in any year. Deajgnatlon ias used by the Corps of Englnears.

LO¥ HAZARD DAM - Where dam fallirs would cause damage to only the atructura

itseifl.
MODERATE HAZARD DAM ~ Where dam feilwrs would cavse sxtensive property
damage but la not expected to cause losa of human 1ife.

HONSTRUCTURAL MEASURES - All flcodplain management measures axcepting
structural flood control works, Examples of nonstructural measures are
flood warning/oreparedness systems, relocation, floodproofing, regulation,
land acguisition, and publie invastmant policy.

ONE-HUNDRED YEAR FLOOD - A flood having a one-percent chance of occurring in
any glven year and which, over a very long period of time, can be expected
tc be equalled or exceeded on the average of once every hundred years.

PROBABLE MAXIMUM FLOOD - The moat severe flood that may bs expected from a
combination of the most critlcal meteorclogical and hydrologlcal conditions
that are reasonably possible in the drainage basin., It {s used In
designing high-risk flood protectlon worka and aiting of structures and
Tacilities that must bHe subject to almoat no risk of flooding. The
probable maximum flood 13 usually much larger than the 100-year flood.



PROBABLE MAXIMUM PRECIPITATION {PMP} - Theoretlically, the greatest depth of
precipitation for a given duration that 1s physically possibls over a glven
size atorm area of a partlcular geographic lopatlion at a certaln time of
the year.

PHROGRAM FOR REGIONAL OBSERVING AND FORECASTING SERVICES (PROFS) -~ An
experimental organizatlion within NOAA that is improving the short range
operational weather services through scienti{fic and technclogical
advances.

REC‘URRE&CE INTERVAL - A statistical expreasion of the average time between
floods equalling or exceedlng & given magnitude {see Tlood frequency).

REGULATORY FLOODPLAIN - That portion of the floodplain aubject to floodplain
regulations {usually the floodplain inundatad by the one-percent chance
Tiood) .

REGULATORY FLOODWAY - The channel and that portion of the adjacent land area
that {3 reguirsd through regulations to pasa flood flows without incresaing
the uater dnsfass alavatinn mora than a doalignated haight,

RESERVOIR - A natural or artificaliy created pond, lake or other space used for
storage, regulation or control of water, May be alther permanent or
temporary.

STANDARD PROJECT FLOOD -~ A term used by the V.S, Army Corps of Engineers to
designate a flood that may be expected from the moat asvere combination of
meteorologlcal and hydrologlcal conditions that is considered reasonably
characteriatic of the geographlcel area in which the drainage basin Is
located, excluding extremely rare combinations. The peak flow for &
standard project flood is generally %0 to 60 percent of the probable
maximum flood for the same locatlon.

STREAM - A body of water flowing in a natural surface channel., Flow may be
continous or only during wet periods, Streams which flow only during wet
periods ars termed “intermittent atreama®,

STRUCTURAL MEASURES - Flood control works such a3 dams and reservolra, levees
and floodwalls, channel alterations, seawalis, and diveralon channels which
are designed to keep water away from specific developments and/or populated
areas or to reduce flooding in asuch areas.

SUBSIDENCE - Sinking of the land surface, usually due to withdreawals of
underground water, otl, or cocal,

SUBSTANTIAL IMPROVEMENT - A tera used In connection with the National Flood
Insurance Program for determining when its regulationa must be applied to
actions lnvolving exiating structurea. It means any repalr,
reconstruction, or improvesent of a atructure, the cost of which equals or
exceeds 50 percent of the market value of the structure either: (a) before
the improvement or repair {s started: or {b) if the structure has been
damaged, ard is belng restored, before the damage ccourred.

ZONING ORDINANCE ~ An ordlnance under the State or local government's police
power which divides an area into districts and, within each district,
regulates the use of land and bullding2, height and bulk of buildings or
other altructures, and the density of population.



APPENDIX C
METHODOLOGY FOR COMMUNITY DEVELOPMENT

The process of organizing the researchers, reviewers, and implementers
of the recommendations was an additional challaenge for the Manitou Flcod
Hazard Mitigation Team, Since the motivation for the research was more Lhan
academic, early efforts were made to contact and involve key people and
agencies in the project. The community development process as practiced by
the Center for Community Development and Design (CCDD) served as the basis
for implementing this strategy of maximum involvement. The key elements
were the coordination of service, education, and research activities, and
clear, consistent communication.

The groundwork for the study was laid in the fall of 1984 via
discussionsg with all parties who became the major participants in the
study. The need for such work in Manitou Springs and otnher communities has
been known for some time. Discussions by CCIED with the planner, city
manager, and planning commission of Manitou Springs revesled a match between
their immediate research needs and the research interests of Dr. Gruntfest
and her students. Discussions with the staffs of the Colorado Water
Conservation Board and the Federal Emergency Management Agency confirmed
interest in similar work at the state and federal levels. Thus, when the
avaliability of funds became known, the outline of the proposal was
developed. Bill Leon, Director of CCDD on the UCCS campus, then worked with
all the parties mentioned above and some additional ones, including the
Colorado Division of Disaster and Emergency Services to create an integrated
research proposal. Thus, from the outset, all participants' concerns and
potential roles were identified.

The benefits to all participants fit into the categories of service,
education, and research. The major ones are oullined below.

Service

Manitou Springs received free assistance with a major problem facing
the town and its future.

The Federal Emergency Management Agency had a chance to see the value
of preflood disaster planning with a community development focus.

Divigion of Disaster Emergency Services ard The Colorado Water
Conservation Board had the opportunity to help Manitou Springs prepare for a
flood, thereby reducing potential flood losses. They also had an
opportunity to assist in the development of some model strategies that may
assist other Colorade communities,

County officials and representatives of =he Pikes Peak Area Council of
Goverrnments had a chance to help strategize on ways to reduce the flood
threat to Manitou Springs and to other communii.es along Fountain Creek.

Education

Students, faculty, disaster professionals, local planners and
officials and the City of Manitou Springs learned about the flood threat,
how to study it, and how to rationally and collectively consider
alternatives for mitigation. We are all still learning how to creatively
implement mitigation strategies in ways that preserve the economy and
charescter of a canmunity.

w7 G



Faculty and students at the University of Colorade at Colorado
Springs, learned from participating and have now established long-term
contacts with the community. They now have more tools and skills for
conducting similar studies elsewhere.

Research

All parties who particlpated in the substantive local and archival
research associated with the project contributed to the develepment of some
¢creative ideas. The work was both theoretical and applied. It will have
applications in other mountalinous communities and especially in those with
historic resources and/or with economies based on tourism,

The key to success in this venture has been and will be
comnmunication. From the beginning, frank discussions of the tasks and
obstacles to be overcome improved understanding and effectiveness for all
participants., A clear plan of action was developed with input from the city
council and planning staff. The technical adviscory committee, with its
broad representation fram local, county, state, and federal interests was a
useful vehicle for posing and answering the important questions and for
helping the researchers and ultimate users of the information to evaluate
the data and proposed recommendations.

Constant communication with the city through its planner,
administrator, fire and polige department, interested city council members
and local citizens has led to improved confidence in the research results.
This is not to say, however, that no debatable issues remain. In fact, they
are just beginning to surface. It has not been the role of the researchers
to tell Manitou Springs what to do. Instead, the goal has been to present a
wide range of viable alternatives for action. It is the community's
responsibility to decide how best to cope with its situation.

Rational debate on issues such as those facing Manitou Springs can be
beneficial and, in fact, is necessary if a consensus for action is to
develop. The issues are too important to be left to the experts. Residents
from concerned citizens to local businesspeople to the administrative staff
to the mayor all have voices that should be heard in the debate., 1In airing
their opinions and in working together to create equitable, viable, and
productive solutions, the community will be stronger and better able to
control its own destiny.

A list of citizens who have been involved with the research project is

attached as Appendix J. It is believed that their efforts will assist in
implementation of this report’s recommendations.
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APPENDIX D
PERSONAL COMMUNICATIONS
FEBRUARY - MAY 1G85

Apodaca, T.
U.5. Army Corps of Engineers, Albuquerque, AN,

Baucom, B.
Water Division, Utilities Department, City «f Colorado Springs, 701 N.
Cirele Prive, Colorado Springs, CO 80909, 636-5611

Cattany, Ron
Colorado Department of Natural Resources, 1313 Sherman $t. Denver, €0
60203~2770

Garrison, Joanne

Manitou Springs Development Ceompany, 728 1/¢ Manitou Avenue, Manitou
Springs, CO 80829, 685-9456

Goins, Alan

Pikes Peak Area Council of Governments, 27 E., Vermijo, Colorado Springs,
CO 80903-2291, 471-7080

Gore, Doug
National Flood Insurance Program, Federal Ewmergency Management Agency,
Region 8, Building 710, Denver Federal Center, Box 25267, Denver, (O,
80225-0267, 235-4840

Hagan, FPat
Livision of Disaster Emergency Services, Cmmp George West, Golden, CO
8o4o4, 273-1TN

Holm, D.
Communications and Warning Officer, Divisior of Disasater Emergency
Services, Camp George West, Golden, CO 80404, 2T3-17T1

Hyde, Brian
Colorado Water Conservation Board, 1313 Sherman, Denver, CO 80203-2278,
B66-3441

Intemann, Paul
Land Use Planner, City of Manitou Springs, 606 Manitou Avenue, Manitou
Springs, CO 80829, 685-5481

Ives, Bob

Federal Emergency Management Agency, Region %, Building 710, Denver Federal
Center, Box 25267, Denver, CO 80225-02676, Z35-uB894

Keating, Lynn
Colorado Historie Preservation Qffice, Denver , CO 866-3392
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McDonald, Alexander
Director, National Oceanic and Atmospheric Administration, Envirommental
Research Laboratory, 325 Broadway, Boulder, CO 80303

McWilliams, Bob
El Paso County Disaster Emergency Services, 230 E. Kiowa, Colorado Springs,
CO 80903, 632-1180

Mills, Gloria
Colorado Historic Preservation Office, Denver, CO 888-3392

Moore, Herb
National Weather Service, Colorado Springs Municipal Airport, Colorade
Springs, CO 596~-1116

Patterson, Karen
Colorado Historic Preservation Office, Denver CO 866-3392

Phelps, Bill
¢/0 Manitou Springs Chamber of Commerce, 354 Manitou Avenue, Manitou

Springs, CO 80829, 685-5089

Philipsborn, Clancy
Federal Emergency Management Agency, Region 8, Building 710, Denver Federal
Center, Box 25267, Denver, CO 80225-02676, 235-489%

Rayer, Lynn
Manitou Springs Chamber of Commerce, 354 Manitou Avenue, Manitou Springs,
CO 80829, 685-5089

Rumff, R.
U.S. Army Corps of Engineers, Pueble, CO, 543-9459.

Stanton, Bill
Colorado Water Conservation Board, 1313 Sherman, Denver, CO 80203-2278,
866~-34141

Stewart, Ken
Urban Drainage and Flood Control District, 2480 W. 26th Avenue, #156B,
Denver, CO 80211, 221-7679

Stone, Nancy
Federal Emergency Management Agency, Region 8, Building 710, Denver Federsl
Center, Box 25267, Denver, CO 80225-02676, 235-4894

Stumpp, Larry
Ester Park Chamber of (cmmerce, Estes Park, CO

Truby, Jack .

Division of Disaster Emergency Services, Camp George West, Golden, CO
BOLOMO, 273-17T
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Tucker, L.Scott.
Urban Drainage and Flcod Control District, 2480 W. 26th Avenue, #156B,

Denver, CO 80211, 221-7679

VanWie, D
Boulder County, Disaster Emergency Services, Boulder, CO B0302, U41-3637.

White, J.
Harris County Flood Control District, Houston, TX, (713) 691-8600.

Widmer, Richard
Department of Public Works, Estes Park, CO ©86-5331
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APPENDIX B
MANITOU SPRINGS FLOODPLAIN ORDINANCE

COUNCIE BILL ND, 0184 ORDIMANCE MO, 0104
AN CHOLRANCE
NI OIDINANCE  enacting Floodplain senageaent gequistions in the Clty of
Manitou Springs

WITREAS, the City of Monitou Surings desites to comtinve particlpating in
the Mational Flood Insurance Program; and

WEREAS, the City of Manltru Springs has ropesied that the Dbloroade Water
Conservation Board designote the Flood Insurance Study amt corregponding
Flocd Insurance Rete Mop and Flood loundsty and Floodway Map prepaied by
the Federal Bmergency Management Agency onm August L, 198) as the otticlal
tlcodplain study for Manitou Sprimgs; and

WHEREAS, the City of Manitou Sptings desires to promote jublic heaith, safe-
ty and welfare, and to minimize public aml private jusses due Lo flood con-
ditions in specilic arcos ot the City;

NOW, THEREFORE, B IT OFDAIMED Uy TVE CITY COUNCIL OF TIE CI1TY OF MANITCU
SPRINGS, COLOVNDO, TINT:

SECTION 13 STRTUTE NMIDRIIATION, PINDINGS (F PACT, MESUSE AND OOJEC-
TIVES

1.1 CIATLPORY. MMDRIZATION

The Legisiature of the State of Culorado has delegat~
od in Section 31-23-301, Coloradc Hevised Statutes,
the remponsibility to Jocal governsenta] units to
asdopl. requiations designed to ptomole the jublic
health, satety, and qeneral weifare of its citizen-
y. Therefore, the City Oouncil ot the City ot
Manitou Springs, Colorads doey ordain as follows:

1.2 FINDINGS OF FACT

8) The flood hazard “wees of the City of Manitow
Springs sre subject o petiodic inundation which
resuits in Joas of life and propecty, bealth and safe-
ty bhazerds, disruption of commerce and governmentasl
Bervices, estraordinacy public experditures tor tlood
protection and reliel, s Impajrment of the tan
bate, all of which adveroely aftect the public
heasith, satety and genecal weltate,
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1.3

1.4

5t Thete {lord Josges are caused by the cumulative
etfect of cbetructions in areas of gpecial tlood
hazards which jncrease flood heigits and wveiocities,
and when inadequately anchored, damage uses in other
areas, lUses that are inadequately flecinrontad, ele-
valed or olhorwise protected from Llow dasage also
contyibute to the {lood loss.

STATIMUNT OF PURICCE

1t is the purpose of this vrdinace to prosote the
public health, salety, omd general welfare, and to
minimize public and private losses due te flood condi-
tions in specific areas Ly provisions designed:

&)  To protect human life and healthy

b} To winimize expendilure of public money for cost~
iy flood control prujects;

€l To winimjze the need foer reecus and  rallof
ellorts associated with Llooding and generally under-
taken at the expense of the general publicy

d)  To minimize brolonged business intecrupt lons;

e} To minimize damage to public facilities and util-
ities such as water and gas mains, slectric, tele-

. ptone and sewer Jincs, streets and bridges located in

areas ot special ileod hazard;

f) To help maintain a stable tan base by providing
lor the sccond use and development ol areas of sy~
cial tloed hazard so a5 to minimize future tlocd
blight areas;

g} To insure that pkential buyers are noblfied
that propesty is 3h an aroa of ppecial [lood hazard;

b} To snsure that ilwee wio oooupy the 2rsas of
s=cial liccd ha2drd assuTe fespongihilily for their
STLAORG .

HETHIDS OF RIDUCTHG FID0D INESFS

1n order to eccowplish its purposes, this ordinance
includes methods and provisions {or:

aj Restricting or probibiting uses which are danger-
ous to health, safety, and yroncity due to wates or
2rosion  hazards, or which result in damsging  in-
creases in erosion of in lloxd heigits or velocities,
B}  Requiring that uses wulnerable to floods. inciud-
ing facilitfes which serve such uses, be Pprotected
sqainst Llod damoge at Lhe Line of initis) conutroe—
tiomg

SECTION 13

€] Comiviling the alleration of netural $lood
plains, stresm channels, and natural protective bec-
ilers, which iwip avcommaiste or channel Ljood woters;
d)  cControlling filling, gracing, dredging, end
cther development which say increase [lucd damage; &d,
2}  Prevanting or teyulating the construction ot
tlood barriers which will wnaturally divert (locd
vaters of which may incrcase flood hezards in other
afeas,

DEPINITIONS

thless speciljeally defined helow, words or phrases vsod in
this ordinance shall Le interpreted so a5 Lo give them the
meaniny they have in cowvon usage and to give this oudi-
nance itg rust reasonable application,

APPEAL meons a teyuest for a review of the City Managet's
interpretation of ony provition of this ordinuwe o0 &
request tor a vatiance.

AREA OF SPECIAL YILCO WAZARD means thae Jand in tle fiood
plain within o cummmily subject to a une porcent {4 or
gteater chance of tlonsing in any glven year, the 100-year
{loodplain,

BASE FIDOD meons the flood having a one percent (IV) chance

. of belng equalled or caveeded in oy given yrar.

DEVLLODMENT meens any marmsrle change to laproved oF onlsee
proved real esLate, including but not limited to buildings
or other struclures, mininy, dredging, [11ling, yrading,
paving, excavation, or driiling cperatjons Jocated within

. the ares of speeial $loed hazasd,

DEVELORMENT MISIT seans the permit isswd by Rie Lty
#anager beivre a developmmi occurs within any are2 ol spe—
cial {lood hagord,

IXISTING MODILE IXME PAMK OR MONILE #UME Sl.!I)IV'ISI(_ll weans
a poicel {or contiquous perceiz) ol Jand divided into two
{2 or =more s=hils ke Jots lor ot of 88le for which the
construction of tacilitles for ykgvicing the lot un which
the wobile homw is to Lo aflized linclumiie;, 2t 3 wininwm,
the instajlatjon of utilities, either final cite yrading,

or the pouring ol cexicle jaag, ead the comsiiwiion of
atreets) iz completed before the effective date of this ordi-
heace .

EXPANSION 10 AN SXIUTING MOWIE JOME PaPR OO 9!)!1!?.!: g
SUDIVISION means Uwe prejanation ol aklitional sites Ly
the construction of [acililies fot tervicitg the lots on



which the mbile lomes are to be siiixed [inciuding the
installation of vtilitiew, either tine} aite grading, o1
pouting of conciete pads, or the construction of streets).

FUXO orf PLODING means a general ad temporary condition
ot partial or comilete fmnundation of norsally dry lad
areas [rom:
3)  The overtlow of indand and/or
b}  The unusual and rapid accumulstion or runoif of
surface valers Lrowm any source,

FLOOD INSURKHCE PATE MAP {FIM) means the official mep on
which the Federal Insurance Administrdtion has delineated
buth the arcas of upecial flood hatordy amd the rick pre-
miuk zones dpplicable Lo the cusmmity.

FIOOD INGURANCE STUY seans the official report provided by
the Pederal Insurance Administration that inciudes flood
profiles;, the Fiod Doundary-Floodway Mop, and the watec
surtace elevatjon of the base tlood,

FLOGWAT weana the chamsel of 2 rlver or vther watercourse
and the adjacent Jand areas that wust be teserved in ouder
to discharge the base flood witlout culatively increasing
the water suriace clcvation sore than one |11 frot,

PIDODHAY FRINGE means those arcas denoted on the Floodway
Map that are adjocent to the iloodway and within the 100-

year flotdplain,

FLXD BOUNDARY-FLOCDMAY MAP means the olficial mep on which
the Federal Insurance Mdministestion has delincated both
the areas ol special flood hazard and the floodwsy.

MARKE? VALUE wmcans the value established by an MAI-
certified inspector (Mewber, AMmerican Institute of FReal
Estate Appraisers), considering, but not limited to, replace-
ment couts of comuordble values of pimiar structurey,

MOBILE HOME means & structure that s transportable in one
{1} of sote zclions, Lill on 8 peimanent chassis, and
designed to be used with or without 8 perwmanent foundation
when comwcted Lo the requited vtilftjes. 1t does not in-
clude tecreational vehicles and travel traijers.

NEW CONSTRUCTION means structutes for which the ®start of
construction” commenced on or alter the effective date of
this ordinonce.

HEM HOBILE HOME PARK OR MOBILE 1OME SURDIVISION meang

cel {o¢ contiguous parcels) of land divided imto u::p:;)-
or more bobile home lots for rent or sale for which the con-
struction of Ffacilities for servicing the lot {including
t 2 minimics, the installotion of vtllities, either nmi
:ti-:.cmg::mri. ot: tr Pouring of concrete pads, and the con-

2 vl Gbrects) i 3
tive date of this ord:l;:utwjd“ e atten Le elfecs

START (F CONSTMACTION seans the Lirst placesent of perma-
nent constiuction of a strycture {other than a achile home)
:: site, guch as the pouring of slabs ot foutings or any
t_r beyond the stage of cxcavatjon. Permanent  construc-
’g.d"“ not  include land preparation, such as clearing,
g; lng, and $ikiling, nor does it include the installation
(; streets and/or walkways: nor doeg it include cxcavat fon
Jz 2 besenovit, footings, plers or foundationd or tie erec-
uon of temporary tomms; nor does It include the insta)la~
on on the propecty of accemsory buildines, nuch as qar-
:?esu:r sh_eds.not occupied as dwelling units or not as port
o main structore.  For & structure (other tlun s ro--
bile home)  without & butowent of poured footings, the
start ot construction® includes the first perranent. '!ran-
I:i?.or assenbrly of the structure or any patt therol on {Ls
piling or foundation. For mobile humes not within & robile
Ny .pll’l or nobile home subdivision, “stert of construc-
o meany the atfixing of the wohile home to itz perza-
mt_l site.  for robile howes within mobile home parks or
datl e home subdivisions, *stagt of construction® s the
u!e on which the construction of facilities for servicing
fate on vhich the mobile home I to be sffined {incitnt-
:l;gn;l a:.“: ql:i;:‘ix. theth:msuuictim of streets, either
] » OF the ymur of

installation of utalities) Js tomplered, T otC Podse and

STRUCTURE weans a wolled and roofed bulldi hore
that is principatily sbove Yrowd. ™ or wbile

SUBITANTIAL IMPROVEMENT wmeans ay ACONG!
3 epale, t ruct lon
Of improvenent of a structure, the cost oi shich eyuals o;'

::::eds 50 percent of the market value of the structure ej-

a) Before the isproverent or repoir is

b} 1f the Btoucture has bem“dnsgcd :t:'rt;: ‘b::nq
testored, before the domage occurred, For the pur-
posea of this definition, "smbstantisl improvement”
1% cunsidered to ocour. when the tlist alteration of
any wall, ceiling, floor, or other structural part of
the building conmences, wictber or mt Uot alleca-
tion attevts the external dimensions ol the structure.
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SECTION 32

The temm does not, however, inciude eithers

a) Any project for isprovement of a structure to
comply with eaisting State or iocal health, sanitsry,
o1 safety code specifications which are solely neces-
sacy to assure sale living conditions, or

b) Any alterstion of a structure Jisted on the
Hational Register of Mistoric Places or a State Inven-
tary of Bistoric Places.

VARIANCE means 2 grant of relief from the requlcesents of
this ordinance which permits construction In & manner that
would otherwice be prohibited Ly this ordinance,

CIIERAL PROVISIONS

L |

1.2

Lk
L]

4

IANDS 10 WITICH THIS OFDINNCE APPLIFS

This ordinace shall apply Yo a1} avess of special
flood hazard within the jurisdiction of the City of
Manitou Springs.

DASIS._FOR _ESTABLISUING IYE AREAS OF_ SPECIAL FIOD
- DAZNR

Tte sreas of special tlood hezard idenkjiled by the
Faderal Insutance Administiation in a scientific and
engineering report entitled “The Flood [Insurance
Study for the City of Hanitou Sprimgs,” dated Auquat
i, 1983, wilh accomanying Plocd Insurance Rat® Mops,
is hereby adopted by refetence and declated to ho 2
part of this ordinance. "The Fiood Insurance Study iz
on file at 808 Maniioy Averdm, Mssitow Springs,
80RI%.

CRIANTE

No structure of land shall hereafter be constructed,
located, eatended, converted, or altered without full
complance with the terms of this ordinance and other
sniicable regulati

SLICRS .
s H

No strcture or lamd pholl hevealier be comstiuciad,
located, extande! cooweited, or aijtermd without full
compl jance with the term of this ordinance and other
Molicable fequlations.  Vielation of the provigions
of this ordinance by falluce to cowply with any ot
its reuirenents [including vinlatjons of conditjong
Al safequatds » tabtished ir mect Yo with oondi-
tions) shall panistete & s, Ahy peison

3.7

SETIN &t

8.1

whe vivlates this ondinance or fails te cosply with
any of its tequirements shall be subject to penalty
s provickd in Subsections A and B ot  Section
1,001,100 of the Mmicipal Code {Ordinence 1274 Sec-
tion 10, 1974 an svended}.

ABROGKTICN AND. GREATER, RESTRICTIONS

This ordlnance §s mot intended to repeal, sbrugate,
or impair any existing cascronts, covenants, or deed
restrictions. However, where this ordinance and anoti-
er ordinance, easoront, covenant, of doed aestriction
contiict or overldp, whichcover isposes Lhe more utrin-
gent restrictions shall prevail.

INTERPRETATION

In the interprexstion amd plicatlon of this vrdi-
nance, all provigions ghatl be:

] Considered 28 minimm recquitomentss

b} Liberslly comstrued in tavor of the guvetdlig
badyy and,

€} Decned neither to limit nor repenl ony other
powets grattd under State Suotutes,

The degree of flood protection required Ly this ordi-
rance 1a Ccongidered jrasomable fox regulatery puTe
poses and I8 based on scientific and engintering con
sidecations.  targer (lnods can and will occur on
rare occasiha. Flood heights ey be increased by
Fwade o1 Poteysl Couses. iz ordinamce doet por
jmply tiat lud outside tw atean of speclal flewd
razacds or ySes permitted within such areas will bs
free from flooding or flucd dameges.  This ordinance
shall not Cieate liability on the part of the city of
Hanitou Springs, any officer or employee thereof, of
the federsl losutance Administration, (or sny flood
damages that result from reliance on Lhis ordinance
or any aminigtrative decision lawtolly made there-
under .,

FOMONL STRRTTON

ESTABLI SHENT TF. JENFIORHENT PRI

A developront permit shall be cbtained hefore const ruc-
tion or developwent Legins within any ares of special
flood hazard established in Sectlon 3.2, A lec o



4.2

$25.00 shal) be mimjttod with sbmittal of the appli-
cation for a development permit. Appliication for a
develogment peimit ghall be made on forme furnished
by the City Manager and may inciude, but not be jimit-
ed to: plane in duplicate drewn to scale showing the
ratuge, location, dimensions, and elevations of the
area in question; existing or proposed atructures,
1il]l, storage of materials, dreinage tacilities; and
the location of the foregoing. Specifically, the fol-
lowing information is required and is o be certified
by & licensed prolessional engineer Or architect,

a) Elcvation in relation to mran 5ea lovei of the
lowest tloor (including basement) of all structuresy

bl Elevation in relation to wean sea level to
which any structure has been floodprooted;

ci Evidence that the 1loodproofing methods fot any
norresidert jal structure meet the floodprocling cri-
teria in Sectiom 5.2.2; and,

d} Description of the estent to which any water-
course will be altersl or relocated a8 5 resulit of
roposed development.

DESICNATION. (F_ THE CITY MANAGER

The City Manager 1s hereby aypointed to administer
and implement this ocdinance by granting of denying
development permit applications In accordance with
its provisions,

LUTIES ANy RESPONSTBILITIES OF THE CITY. MANAGER

Duties of the City Manager shell inciude, but not be
linited to:

4.3.1 Permit Review

3)  PReviev all development permite to determine
that the permit tequirements of this ordinance
have been satisiied.

bl Review of all development permits to deter-
mine that ali necessary permits have been cb-
tained lrom those Federal, State, or local gov-
ernmental agencies from which prior spproval is
tequired,

¢l Review all development permits to determine
it the proposed development i3 Jocated in the
tloodway., If located in the floodway, assure
that the encroachment provisions of Section
5.3(a} are met,

4.1.2 Use of Other Base Flood Data

Tte City Manager shall obtain, review, and rea-
sondbly utilitze any bate flood elevation data
available {rom a Federal, State ot othe: soutce
in order to administer Sections $.2.1, Specific
Standards—PResidont i1  Construction, and Sec-
tion 5.2.2, Specitic Standards—Nongesidentisl
Constructjon,

4.3.1 Information tu be Cbtained tx} Maintained

a) Obtain and record the actusl elevation (in
telation to mean sea level) of the Jowesl Lluor
{including barement) of all new or substantially-
irproved structures,
B} Fur all new of substaittially-improwsd Licod-
proofed structures:
{4) verify and record the actual elevatiom
{3 rolation to moan sea lewel), and
tii} maintain the flcodawoting cettifica~
tions required in Section 4.1.c.
¢} Malntain for public Inspection ail tecords
pertaining to the provisions of this ordinance.

4.3.4 Alteration of Watercourses

a) otify adjecont comumitien and the
Coiorado Water Conservation iard ptior to any
alteration or relocation of & watercouse, and
submit evidence of such notification to the
Federal Insurance Administration.

b} Require that meintenance is provided within
the altered or relocated portion of caid wate-
course 80 that the flood-carrylng capecity is
not diminished,

4.3.5 Interpretation of PIRM Boundaries

Make finterpretationn where needed 83 o the
exact locstion of the boundacies ot the ateas
of gpecial flood hozard {for exonple, where
there appears to be a conflict between & mapped
poundary and sctuai field conditionsj. The per-
gon contesting the location of the boundaey
ghall be given a reesonab]e opportunity o
appeal the ~interpretation as provided in Sec-
tion 4.4,
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a) The Ranitoy Surings Plamning Cosmission, as
established by the Manitou Springs City
Council, shall hear and decide appeals from @
decision of the City Manager and requests for
vatiances from the requirements of this Ordi=
nance,

b} The Manitw Sxings Plamning Cowission wey
teview any requirements, decisions, or determing~
tions made by Lhe City Manager in the enforce—
ment or administration of this Ordinance, .

€} An applicant may appeal the decision of the
Manlloe  Surings  Plamning Conmission %o  the
Panitou Springs City Council by filing a writ-
ten request for hearing with the City Clerk with-
in fiftecn 115) days of rhe decizic. of tha
Manitou Springs Planning Cosmission,

d} Manitou Sorings City Counci] may review the
Minutes of the Manitou Springs  Plamning
Commiselon, 25 well as the positions of the
opplicant and the City mansqger, as these posi-
tions were set forth before the Flamning
Comtnisaion.

e} The decislon of the manitou Springs City

"Council may be appealed pursuant to Rule 106 of

the Colorade Rules of Civil Procedure. The
cost of prepsring a transcript of the record by
2 certified court roporier, oc othes yuoi i fed
individual, shall be paid by the applicant at
the tise such transceipt is requested,

i in possing wpon mech amiications, the
#Henitou Springs Plamning Conmission shall oo i
r7 ail technical evaluations, all relevant face
tors, standards specified in otiet sectione of
this ordinance, and:

(i} The danger that seterials wey be

onto other lands to the injury of others;
(i) The danoer to 1life and propetly &
to flooding or erosion damage)

{ii1}  The suscetibility of the broposet
facility and its contemts to flood damage
and the effect of such dawmage on the lndivi-
dual owner;

liv]  The importance of the services provid-
«d by the prognsed facllity to the cotmunity:
tv) The necessity to the facility of o
waterfront location, where applicable;

g}

1)

98)  The svalldbilty of sitemetive ioce=
tions for the proposed une which are not
subject to flooding or erosion « +

(vii)  The comuotibility of the
asetwith existing and anticipsted deve lop-
et

fviil)  The relationship of tie uposed
use to the Comprehensive Plan nn‘i' flood
Plain managesent program for that atea;

{ix) The salety of access to the propesty
in tises of flood for ordinary and cwergen-
¢y whicles)

(x) The cwpected helghts, velocity, dura~
tion, rate of rine, and sectiment  transport
of the [lood waters &g the effects of wave
action, i ayplicable, cxpected at  the
site; and,

{zi} The costs of providing govermeenta)
services duting and after flood conditions,
including maintenance apd repair of public
utilities and facilities guch ag sewer,
9as, electrical, and weter systems, amd
streets and bridges,

Generally, variances may be issued for now
construction and substantial improvements
to be etected on & 1ot of one-half {1/2)
acre or less In size contiguous to and sur-
rounded by lots with existing structures
constructed below the base flood Jevel, pro—-
viding items {i-xi) in Section 4.4.1.d have
been tully considersd.

won consideration of the factors of Sec
vion 4.4.%.3 and the purposes of this ordi-
BEwE, e Revutou  Springs Planning
Commission ey attach soch conditions o
the granting of variances as It deows noces-
sary to furthe: the purposes of thie ordi-
nance,

The City Manager shall meintain the records
of 8]l aypeal actions and reoort any vari-
anceg to the Federal Insutance Administra-
tion upon request, !

4.4.2 Conditions for Varlances

bi

Vatiances mey be mplisd for upon appl fca
tioh to the City Manager and submittal of a
$50.00 yyplication fec.

Deveigisent permits sy be issved by the
City Manager for the reconstruction, rohabil-
12tion, of sestorstion of Etructures jist-
~i w the Mstional Register of Historic

t



Places of ibe Stale Inventory of Mistotic
tilsces, without teghrd o Ethe =
get forth in tha remsinder of this sec-
tion. Intil]l of vacant Jots within the
Historlc Preserwatlon District xay be
Iseed waciances provided that the provie
sions of Section &.4.2.0 are mek,

¢} vVoriarces mhalf mot be lssued wvithin any
degignated Hopdway 3f  any  increase in
flood levels during the base [lood dis-
charge wuld result.

di Varjances shall only lw issued won & derer-
wination that the varjance is the winimm
necessary, consjdering the ilocd hazasd, 1o
afford rellel.

2} Vvarlances shall only be Issued upom
) A amwing of gocd and Mwilicien: Lhuney
{111 A determivation that failure to grant
the variance would result in  exceptional
hardship to the agplicant; and
141i) A detceminat fon that the granting of
& variance will not result i incressed
ficod heights, additional threats to gublic
palety, extraordinary public espense, cre-
ate puisances, couse Praud on o victimize
tion of tiw public aw identified in Section
4,4.1.6, or contlict with existing Jlocal
laws or ocdinapces.

£) any applicant to whum u vacisnce is granted
shall be given written notice that the stive-
ture will be permitted to be bullt with &
lowest floor elevation belov the base flood
elevation and that the cost of flood insur-
ance will be commensurate with the in~
croased cisk  tesulting from the reduced
lowest floor efevation,

SECTION S4 PROVISIONS POR PLOID GATAND REIRICTION

5.1

GENERAL_STANDARRS

In all areas of specisl flood hezarda, the tollowing
siandards ate teyuired:

$.1.1 Anchot ing
a} A31 new construction amd tubstant fal frprove-

ments shall be enchoied o prevest ilotation,
collapse, or jateral movenent of the structure,

b All mbile towec siff be anciored to
resist tlotation, collapse, or latera] moverert
by providing ovec-the-top and frase ties o

g}r'o;nd anchore.  Specilic recquiresents slall be
1

([}  Oversthe-top ties be provided st each
of the four {4} corners of tiw wobile home,
vith two (2} additionsl ties per side at
:mm:;mte” locatbons, w}thirmne hoves
esy  tion feet fomg requir onk (1
additiona) tie per side: ond 3 W
{11}  Frame tles be provided at esch corner
of tht home with five {5) additiuasl ties
per side M intermediate pointn, with so~
blle lowes less than 30 teet long repiring
four (4) additicnal ties per side;

1431 AN cempences of the achoting cye-
tem be ?Jsble of carrying & force of 4,899

potnds:
{lvi My addltions to the mobile home be
aimilarly anchored,

8.1.2 Conatruction Kateriale and methods

&) A} new corstructlon and mibstantis) Improves

b)

ments shall be constructed with weterinls
and utility equipment resistent to flood

All nev constructjon and substantial fmprove-
ments shall be constructod using methods
ard practices that minimize Cloos domage,

$5.3.3 miiticn

a)

b}

<}

A1 nev and replacerent weter mupply sys
tenat siwll be designed to mitimize or l::lmd—-
note Infiltration of flood waters into the
System

Nuew and replacoeent sanitary seweye systes
shall be designed to minimize or eliminste
infilteation ol flood waters lnto the ays-
tens and discharge from the systems into
tlood waters: and,

Oon-gite vaste dispossl systemd shall be lo-
coted to avoid Inpaireent to thom or contami~
nation Irom thew during flooding,

5.0.4 Subdivision Proposals

af All subdivision propotals chall be contis-

tent with tie peed to minimize tloo) damoger
pane 13
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b} All mbdivision proposals shall have public
utilitiss and Sacllities such az  sewer,
gas, electrical, sand woter systems located
and constructed to minimize lood damege:

c) Al mbdivision proposals ghall have ade-
quate drainage provided to reduce exposure
to fiocod damege; and,

d) Dase flood elevation data shell be provided
for subdivision proposals and other pro-
posed developrents which contein at least
50 lots or 5 acres {whichever is less).

5.1.5 Bcrosclments

Any proposed development shall be analyred to
determine effecta on the flood-carrying capaci-
ty of the ares of gpecial flood hazard as set
forth in Section 4.3.1, PERNIT RLVIEW.

Specific Standarda

In all areas of special flood hazard wvhere base flocd
elevation data h-. been provided as set forth in Sec—
tion 1.2 PAS)S FOR ESTRILISHING THE AREAS OF SPECIAL
FLOOD HAZAMD, the [ollowing provisions sre requized:

5.2.1 Residential Construction

Hew construction and substantial lmprovement of
any residential structure shell have the lowest
iivor, including basement, elevated to or above
base tlood olavat ioh.

W
b
Lt

Nonyesident ia] Conatruction

New oconstruction and subhstsntlal lzprovesent of
any commercial, industrial, or other nonresiden-
tial atructure shall either have the lowest
floor, including basewent, elevated to the
leve)l of the base fiood elevation; or,

Together with attendant utility and sanitary
facilities, shall:

a) Be flooprooied so that below the base
fiood lewel ibe structure is  watertight
with wells substatially impermeable to the
passage of water;

b  Hove structural components capeble of resist-
ing hydrostatic and hydiodynomic joads and
elfects. of buoyarwy; and

) Me certitied by a rygivtersd professional
smglneer of architect thwt the standordy of
this subsection sre satistied. Such certifi-
cations slo)l be provided to tle olliciai
as set forth in Section 4.3.2.b.

5.2.3 #obile jiomes

a) For mw mbile home parks and schile howe
subdivisions; for expansions to existing
wmbile howe parks and mcbile home subdivi-
sions) for exicting wmabile home parks and
rcbile howe subdivisions where the repsir,
reconstruction, or improvesent of the
streets, utilitles, and pads equals ot
exceeds 50 percent of the value of the
streets, utilities, and pads .befors the
tepair, geconstruction, or imsrowesnt has
comwenced; and for mobile homes not placed
in a mbile hore park or schile home mubdivi-
sion, tequite that:

{i) Stande or lots are elevated on com
pacted {ill or on pilings 50 that the
lowest floor of the wmobile howe will be at
of sbove the base flood levei;
(1i) Adequate surfoce drainoge and access
tor a heuler are provided; and
(idi) In the instance of elevstion on
pilings, that:
~~lots are large enough to permit stepm,
—piling foundations ate placed in stable
201! ro more than ten {10) fect apart, and
—einfotvongit 18 provided Iny pilings
more than 3iz 8] Ieet abowe the aroed
ievei,
v} Mohile homes zhall b anchored in
sccordance with Section 5,1.1.b,

b! 1o wobile home shatl be placed in & Flood
way, except in an existing mobile home park
ot existim wobile hore mddivision,

5.3 EIOTeAYS

tocated within areos of special flood tarard estib-
lished in Section 3.2 are aress desionated as tlood-
ways, Since the floodway is an sxtremely hazardees
area due to the velocity of flood waters which carcy
debris, potential projectiles, and erosion potential,
the following provisions opplyt
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b

¢)

Prohiblt sorocclments, bwiwding 7831, wev oo
struction, substantial isprovements, and other
development uniless certiflicstion by a regis-
Leved prolessional engineer or architect is pro~
vided demonstiating that encroachwents shell
not tesult in any increase in flood levels dur-
ing the occurtence of the Lase fiood discharge.
1E Section 5.3.e is satisfied, 8]1 new construcs
tion and substantial improvesmnts shall compiy
with ali spplicable {ivod harard reduction provi~
sions of Section 5.0 PROVISIONS FCR FLOOD
KAZARD REDUCTION,

Probibit the placement of any mobile homes
except in an existing mobile home park or exist-
ing mubile hose subdivigion,

SECTION 61 T™hie ordinance aha)l be in full force and effect Trom and

after five {5} days of its {inal passage and publication aa
provided by law,

PASSED ON PIRST READING AND ORDERED PUBLISHED THIS 17th DAY OF JANURRY 1984,

PBLISHED: Januacy 17, 1984
FIRES PEAR JOURNAL .

JANUARY 1984,

PASGED ON SBOOND RMEADING NND ADOPTID WY

CITY CLERK

Ao € Fsssaano
CI17Y CLERK

APPROVED AS TO FORH:

w——

CITY ATIORNEY

et bt

APPROVED FOR COUNCIL x.'naug,.""'i AV L e

PUBLISHED: Pebruary 3, 1984
PIKES PEAR JOURNAL

CITY MNBOIR




APPENDIX F

PARTIAL INVENTORY OF VACANT LAND IN MANITOU SPRINGS
by Carol Weissler

In disaster planning, knowing where available vacant land is located
can be invaluable. A "routine information inventory" should be created to
list the land tracts which are available for temporary relocation
faciiities and permanent expansion and relocation, This inventory can
increase options and save valuable time early in the reconstruction process
(Haas, et.al.,1977).

This inventory, updated regularly, could include the address and legal
description of the property, current land use, moning, and ownership. This
information is available from the local fax assessor's office,

Ordinance #1882 creates a Hillside Low Density Residential Zone to be
added to the Zoning Ordinance of Manitou Springs. This allows single
family residences to be built on steep slopes with certaln development
requirements. One of the requirements is conformity to a table which
requires a certain minimum size lot in proporticon to the percent of slope.
The greater the slope, the larger the square foot requirement of the lot.

As stated earlier, Manitou Springs has relatively 1ittle land open for
development. The number of "buildable" lots i3 constrained by floodplain
and steep slopes which constitute most of the ¢ity's land. A list which
identifies land available for building that is not susceptible to these two
hazards will be of great value, particularly after a flood. It can be an
essential resource for planning decisions when damaged and destroyed
buildings are being relocated.

The physical setting of Manitou Springs limits the expansion of the
city., It is in a narrow valley with Ute Pass to the west, Colorado Springs
to the east, and steep slopes to the north and south., The area of the eity
is 3.019 square miles, not including Crystal Hills Addition #2 annexation
or the city dump and cemetery.

Though the inventory is incomplete, specific trends are evident. Most
of the land on the Fountain Creek Floodway is developed, with some vacant
lots scattered in low density areas such as Crystal Hills. However, the
majority of vacant land is in the hillside low density areas on the north
and south sides of the city.

This partial inventory, which is available at the Manitou Springs Land
Use Flanning Office, represents approximately orie-half of the property in
Manitou Springs. To update and complete this list, the researcher may
begin with the next tax numbers. To update, check the addresses with the
Manitou Springs Water Department (located at City Hall). If the property
has been built on, there will be a water service card.
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. 78053-25-012
TR053-27-003
TAOTI=-27-007
FROSZT-27-008
74053~-28-009
74053-29-002
740523-29-010
74052-29-011
78053~-29-012
74053-29-013
74053-29-014
TJ4053-29-015
-74053-29-017
F4053-29-022
74053-30-0086
7405T-32-005
74053-32-004
74053-74-001
74052-34-005
74053-34-004
7A40TZ~24-007
74053-34-008
78405334009
74053-34-010
74052-34-011
“74053-34-012
7405334015
7405337001
74053-37-004
7405337 000
74053-37-008
F4053-37~007
TJ4053-38-00%
74053-38-006
78053 -29-005
7T405Z-T9-014
784053~432~022
740053-44-007Z
7F405I-44-006
74052-4C-007
74053~45-008
74053-45~010
74052-446-001
74053-47-014
740%3-47-015
7408347020

MANITOL SFRINGS
UNIMPROVED PROPERTY-TAX NUMBERS
74053-23~001 to 74094-04~C03

As of Jan. 1984
BE2 Midland Av Lot 8, Blk 2
P05 Midland Av Lot 3, Blk &
High Rd Lots 13-15,
PO8/906 High Rd Lots 16-17,
B14 Shoshone F1 Lot 11, Blk 3
Midland Av Lot 32, Blk 1
B1S Shoshone Fl Lot 21, Elk 1
817 Shoshone Pl tot 20, Blk 1
11-13~-15~17 Charcas Rd Lots 1&-19,
19 Charcas Rd Lot 15, Blk 1
2?1 Charcas Rd Lot 14, Elk 1}
127 Pawnee Av Lot 13,

BFlk 2 Duray Add.
Blk 2 Ouray Add.

Blk 1

FPart of 1ot 4

Comm

25~27-29 Charcas Rd Lots 11-12, Blk 1t
T1-33 Charcas Rd Lots ?%10, Blk 1
215 Fawnee Av Lot 7, EBlk 1
B8I1-833~-%03 Shoshone P1 Lots 1&2, Blk &
High Rd tot 18, Blk 2 DOuray Add.
2146 High Rd Lot 12, Blk 7 Ouray Add.
9I0 HWigh Rd Lot 9. Blk 7 Duray Add.
F21-23% Utah Dr Lots 1%2, Plk 9 Quray Add.
919 Utah Dr Lot I, Elk 9 Duray Add.
217 Utah Dr Lot 4, Blk 9 Quray Add.
213~15 tah Dr tots S%&, Blk @ Duray Add.
F510-512 Winona Rd Lots 1S%16, Blk 7 Ouray Add.
S07 Winona Rd Lot 7, Elk ? Ouray Add.
%02 Winona Rd Lot 8, El¥ 9 Ouray Add.
High Rd Lots 1Z%i4, Blk 7 Duray Adid.
Grant Av Lot 20, Blk 5 Busbys Sub.
5 Lincoln Av Part of Lot S, Elk 5 Busbys Sub.
Grant Ay Lot 21, Blk S Busbys Sub.
Grant Av Lot 22, Blk § Busbys Sub.
Grant Av Lot 23, Blk 5 Busbys Sub.
Grant Av Lot 12, Elk & Busbys Sub.
Grant Av .ot 7, Blk & Busbys Sub.
10 Lincoln Av tot 11, Blk T Bushbys Sub.
18 Linceln Av tot 8, Elk S Busbys Sub.
Canon Av Lot 2, Elk 1 E1 Fomar Fil.#1 Comm
124 Canon Ay Lot 17, Blk € Manitou Sub.
Lovers Ln Lot S, Elk 1 Busbys Sub.
Wichita Way Lot 12, Blk 2 Busbys Sub.
Wichita Way Lot 11, Bl 2 Busbys Sub.
119 Lovers Ln Ltote 8%, Blk 2 BRusbys Sub.
Wichita Wavy Lots i-S5, Blk @ Mancions Pk Fl.
lL.overs Ln Lot &, Standish Sub.

Lovers Ln
Lovers Ln

-90-

Part of Lot 7,
Part of Lot 7,

Standish Sub.
Standish Sub.

Comm




740%4~-01-004
74054-01~-003
74054~-01-008
74054~02-004
74054~-02-005
74054~02-004
7405402027
740T4-02-024
740T4-02«-0256
7405402028
T40TA-02-029
74054-02-0F0
74054~04-014&
740%4-05-018
74054-07-0Q01
74054--08-007%
74054-08-00T
7A4QL54-09-001
74054-Q09-0Q02
74054-09-007
74054-09-004
74054~-10-003
74054~-11-003
740%54-11-004
74054-11-012
74054-12-002
7405412003
74054-12-013
740%54--12~017
TA4OT4-1 =004
74054-14-001
740%54~-14-007F
74054-15~003
74054-15-008&
74054815007
74054--15-008
. 74058-15-00%
740T4--15-012
74054--15-017
74054-~-15-014
7a0T4-14&-002
74054-16-007T
TROTA-16~008
74054-16-008
74054—16=-00°
74054-146-013
740T4-16~-019
780%4~146=-024
7A054-17-005
74054~-17-006&
7AOE4~-17 =007
7405417010
740%4-17-011
7408418002
74004-19=-002
74054-19-0064
74054--19-007

107
511
S11
103
505
03X

132

101
111

132

01
=01

'l
135
110

418-20
435
117

A4202=-24
826
428
2046
208

2%
21
X7
445748
18

43
4=

52

1%

Fountain F1
Fountain Pl
5. Fath

High St

High &t

Peer Path Av
High St

High St

S. Fath

5. FPath

8. Fath

Deer Path
Fawnee Av

S. Fath
Beaver Fath
Weasel Fath
Feakview Blvd
Peakview Blwvd
8. Path
Wease]l Path
Feakview Elwvd

Peakview
Cheropker
Okl ahoma
Elk Fath
FPeakview
Feakview
O] ahoma

Bl vd
Rt
Rd

Bl vl
Bl vd
Rd

Oklahoma Rd
Feakview RBlwvd
Otter Fath
Beaver Path
0kl ahoma Rd
k1l ahoma Rd
Squirrel Path
Del aware Rd
Del aware Rd
Dizlathoma Rd
Oklahoma Rd
Okl ahoma Rd
Oklahoma Rd
Dilahoma Rd
Cherokee Rd
Cherockee Rd
Cherokee Rd
Cherovkee Rd
Del aware Ro
Delaware Rd
Pel aware Rd
Del aware Rd
Del aware Rd
Delaware Rd
&, Side Rd
Fox Fath
Okl ahoma
Del aware
Del aware

Rd
R
Rd

-Gl

Lot &, Blk ©

Lot 2, Blk B

L.ots 17&18, Elk %

L.t 1, Blk C Hals Sub.

Let 1, Blk C Hals Sub.

L.ot &, Blk € Hals Sub.

Lot 1, Elk C Hals Sub.

et 1, Blk € Hals Bub.

Lot A4, Blk @ Prakview Add.
Lot 35, Bly 4

Lot 22, Rl 4

Lot %, Blk O Hals Sub.

Lot &, Bl M

Lot %

Lots 1-B, Elbk 13 Peakview Add,
Llots 1-7, Blt 11 Pealbview Add.
Lot @, Blk 11 Feakview Add.
Lot 8, Blk 11 Peakview Add.
Lot 2, EBElk 10 FPrakview Add.
Lot B8, Blk 10 Peakview Add.
lL.et 3, Blk 2 Ppakview Add.
Lot &, Pt Lot 4 Pealkview Add.
Lot X, Blk 2 Feakview Add.
Lot %, Blk 2 Peakview Add.
Lot 20, Blk 2 Feakview Add.
t.ots 485, Bli B Peakview Add.
t.ots &-B, Blk B Feakview fAdd.
L.ots 20%26, Blk 8 Peakview Add.
L.ots 27-%1, Blk B FPeakview Add.
l.ote 10-1é, Blk 13 Peabview Add
Lot 7, EBlk 14 Feakview Add.
Lot 1, Blk 14 Pealkview Add.
Lots 4%5, Blk 7 FPeakview Add.
L.ot 1%, Blk 7 Peakview Aadd.

.ot 14, Blk 7 Feabkview Add,.
Bl 7 Pealkview Add.

l.ots 18%16,
Lots 17%18,

Lot

1s

Bl 7 Fealbview fdd.
LL.ots &7, Bl 7 Peakview Add.
Flk 7 Peakview Add.

2, Bl 7 Fealkview Add.

EBilk 3T FPealview Add.

Rlk =

Lot 4&, Bl 2 Pkvw Ad
Fhwvw Add,

2 Peakviaew Add.
Fealview Add,.
FPealview Add.

Elk

BElk 4 Feglkview

X Fealkview

Acld,

Pealview Add.
4 Fealkview Add,
B, Bik 4 Pgakview Add.
4 Feakvipw Add.

Acid .

Bik 4 Feakview Add.
Eik 8§ Pealview Ad-.

L.ot B,

Lot

L.ot 47,

£, 88 Ft.
Lots 2,%,73%46,77,
Lot &, Bik
Lot &, Bik 3
Lot 14, BEit 7
l.ote ZF0,21,
.ot 40, Bik T
Lots 4,7, Blk
Lot

.ot %, Blk
Lote 13,14,
Lot 15,

Lot 2,

Lot @

. Blk & FPeakview AdZ.
Lot 2,3, Blk &6, Feabview Add.
EBlk & Peabview AdZ.



74054-20-001
74054-21-001
74054~21-002
74054-21-00T
74054-21-005
74054-21~006
© 74054=-21-007
74054-21-008
74054-21-00%
78054-22-001
74054~-22-006
74054-24-001
74054-24-002
74054-24-00T
74054-28-009
74054-24-010
74054-24-011
74054-24~012
74054~24-018
74054-24-031
740%54-24-07S
74054~24-036
74054-24-0%7
74054-24-038
74054-24-040
74054-24-041
74054-24-042
740%4-24-044
74054-24-0464
74054-25-006
74054-25-010
74054-25-011
74054-25-016
74054-25-017
74054-25-018
74054-25-019
74054-25-020
74054-25-021
74054-25-022
74054~26-001
74054=-27-001

. 74054-27-021

74054-27-022
74054-28-004
74054-28-007
TA054-28-008
74054280048

445
4473
474

444746

4846

103

487

108

469

Peakview Blvd
Dklahoma Rd
Okl ahoma Rd
Kiowa Rd
Kiowa Rd
Kiowa Rd
0O:1lahoma Rd
Okl ahoma Rd
01 ahoma Rd
Kiowa Rd
Pimon Ln
Heltz St
Tarrant 5%
Raker St
Cedar Ln
Cedar Ln
Cedar Ln
Cedar Ln
Cedar Ln
FPinon Ln
Tarrant St
Baker S5t
Baker St
Cedar Ln
Holtz St
Moltz St
Cedar Ln
Cedar Ln
Tarrant St
El Faso Blvd
Cedar Ln
FKortz Path
Cedar Ln
Finmon Ln

S. View Terr
S. View Terr
Pinon Lo

El Faso BRivd
El Paso Blwvd
Finon Ln

112-114-1146 Pinon Ln

El FPasc Flwvd
Manitou Ave
Manitou Ave
Manrnitou Ave

-

LLots
Lot
Lot
Lot
Lot
Lots
Lots
Lots
Lots
Lots
Lot
Lots
Lots
Lot
Lot
Lot
Lot
Lot
Lot
Lot
Lot
Lot
Blk
Lots
ot
Lots
fots
Lots
Lots

Fart
Fart
Fart

1-18, Blk 15 Peakview Add.
14, Blk 16 Feakview Add,
iS5, Blk 14 Peakview Add.
14, Elk 16 Feakview Add.

S. Blk 14 Pezakview Add.

1-4, Rlk 16 Peakview add.

&%7, Blk 16 Peakview Add.

8.9.10, Blk 16 Feakview Ad
11-13, Blk 1& Peakview Add
1.2.3F, Flk 17 Peakview Add
%, Pl N
Shé&, Elk
2-4%7%8,
%, EBlk
i:. Bl&
2. EBlk
T, Blk
4, Elk
11, Bik
2, Elk

4 Sunny Crest Add
Blk 4 Sunny Crest
Sunny Crest Add.
Arterberrys Sub.
Arterberrys Sub.
Arterberrys Sub.
Arterberrys Sub.
Arterberrys Sub.
Arterberrys Sub.
S, Blk Sunny Crest Add.
6, Bli Sunny Crest Add.
2, Sunny Crest Add.

S%&, Blk X Arterberrys Sub
i, Blk ¥ Sunny Crest Aadd.
10-16, Blk I Sunny Crest
19520, Blk 2 Arterberrys
T%b6, Blk 2 Arterberrys Sub

e ANNAEEN NP

i-4, Bl & Sunny Crest Add
of Lot 2

of lot 2

of Lot 2, Blk N

Rik G Albrechts Resub.
Blk F Albrechts Resub.
Pt of Lot 2 Albrechts Resub.

Lot

22, Bik D Albrechts Resub.

Block F Albrechts Resub.

Lots

E S Ft Lot 15

Lot

Lots
Lots
tots
Fart
Fart

1i-i4 Smiths Resub. Comm
Pt lots 2-% Blk N

4, Blk 2

%-7, Blk 2

I-&, Blk 1 Comm

2%%, Blk N Comm

of Lot 4, Blk N

of Let ©, Blk N Comm




74054-20-001
740354-21-001
74054-21-002
74054-21-003
74054-21-000
74054-21-006
74054~21=-007
74054-21-008
74054-21-009
74054-22-001
74054-22-00&
74054-24+-001
78054~-24-002
74054-24=-003
74004 -24-009
T4054~24-010
74054-24-011
74054-24-012
74054~-24-018
74054-24-031
74054~-24-035
74054-24-034
74054-24-037
74054~24-038
74054-24-040
74054~24-04%
74054~-24-042
74054~-24-044
7405424046
74054-20-004
74054-25-010
7405425011
74054-25~-016
74054-25~017
74054~25-018
74054-25-019
FA4054~-25-020
784054-25-021
7405425022
74054-26-001
74054~-27-001
7405427021
74054-27-022
74054~-28-004
740T4-28-007
74054~-28-008
74054-28-004
74004~-29-005
74054~-30-004
74054-30-006
74054~20-007
740%54~-30-008
740%54-31-002
F4Q54-T1 =003
740T4-32-010
74054-32-011
740T4-T2-012

FPeakview Bl vl
44% 0Oklabhoma Rd
447 Oklahoma Rd
4346 Kiowa Rd
Kiowa Rd
Hiowa Rd
444/44 0Oklahoma Rd
Dklabhoma Rd
Oklahoma &d
Kiowa Rd
Finon Ln
Holtz St
Tarrant 5t
Baker St
Cedar Ln
Cedar Ln
Cedar Ln
Cedar Ln
Cedar Ln
Finon Ln
Tarrant 5t
EBaker St
Baker St
Cedar Ln
Holtz St
Heltz St
Cedar Ln
Cedar Ln
Tarrant 5t
486 E1 Faso Elvd
Cedar Ln
Kortz Fath
Cedar Ln
103 Finon Ln
8. View Terr
5. View Terr
Pinon Ln

487 El1 Faso Rlvd
El Paso Blvd

108 Finon Ln

112-114-1146 Pinon Ln

4469 El1 FPaso Blvd
Manitou Ave
Manitou Ave
Manitou Ave
Cliff Road
Cliff Road
Clif+f Road
Clif+f Road
Clif+ Road
Ridge Drive
Old Mans Tr.
0ld Mans Tr,
Burns Rpad
Pld Mans Tr,

-GG

lLots 1—18, Elk 135 Peakview Add.
Lot 146, Blk 1& Feakview Add.
lLot 15, Blk 1& Feakview Add.
Lot 14, Rlk 1& Feakview Add.
Lot 9, Blk 16 Peakview Add.
lLots 1-4, Blk 16 Feakview Add.
l.ots &%7, Blk 146 FPeakview Add.
t.ots £,9,10, Blk 16 Fealview Ad
Lots 1113, Blk 1é6 Feakview RAdd
Lots 1,2,3%, Elk 17 FPeakview Rdd
.ot %9, Blk N

L.bts B%6, Blk 4 Sunny Crest Add
lots 2-4% 7%, Blk 4 Burnny Crest
.ot 9, Elk 4 Sunny Drest Add.
l.ot 1, Blk Arterberrys Sub.
.ot 2, Elk Arterberrys Sub.
Lot 32, Blk Arterberrys Sub.
Lot 4, Blk Arterberrys Sub.
l.ot 11, Blk Arterberrys Sub.
.ot 2, Elk Arterberrys Sub.
Lot 5, Blk & Sunny Trest Add.
l.ot &, Elk 1 Sunny Crest Add.
Blk 2, Sunny Crest Add.

l.ots S%6, Blk I Arterberrys Sub
Lot 1, Blk 3 Sunny Drest Add.
l.ots 10-146, Elk ¥ Sunny Crest
l.ots 19&20, Blk 2 Arterberrys
lLots 546, EBlk 2 Arterberrys Sub
l.ots 1-4, Blk O Sunny Crest Add

ANNLG WO

FPart of Lot 2
FPart of 1ot 2
Part of Lot 2, Blk N

Blk B Albrechts Resub.

Elk F Albrechts Resub.

Ft of Lot 2 Albrechts Resub.
Lot 22, EBlk D Albrechts Resub.
EBlock F Albrechts Resub.

L.Lots 11-14 Smiths Resub. Comm
E S Ft Lot 1% Pt lots 2-% Ell N
Lot 4, Elk 2

l.ots S-7, ElLE 2

lL.ots 3~&, BlK 1 Comm

Lots 2%3, Blk N Lomm

Fart of Lot 4, Blk N

Fart of Lot S5, Blk N Comm

#t of Lots 31%2, Blk C Albr. Resub

.ot 1, Elk E Albrechts FResub.

t.ots 1%-1%, EBlk B Albrechts Resub,
l.ots 14%17, Elk B Albrechts Resub.

.ot 18, Elk B Albrechts Resub.
Lot 1, Elk A

l.ots 9-15, Blk A Albrechts FResulb.

l.ots 44%45, Blk 7 Mansions Fark
l.ots 44-57%, Blk 7 Mansicons Fart

.ot 5S4, Blk 7 Mansions Farl Flace



T74054-32-013
73054-32-014
74054-32-015

78054-32-014
74054-33-017
74054-33-006
74054-33-007
734054-34-007F
74054=-34~004

F74054-34-008
74054~34-009
F4054~34~010

Z4054-34~-012
7405434015
7405435002
78054-35-003
74054~-35-004
7405435008
74054-35-014
73054-35~-01%5
74054-35-016

7405435017
74054-35-018

+ 780854=-35-020
74054-35-021

7484054-35-022
74054-55-027
74054-35-024
74054-36—-0085
74054-346-011
24054~-36-014
74054=-346-016
74054-36-019
74054-39-005
74054-39-017%

"74054-41-008
74054-41-013
74054-41-014
748054-42-023
74054—-42-024
74054-43~001

- 74054-43-002
78054=-43-007
74054-43~004
74054=-43-00%
74054-43-~006
74054-43=-007

74054422 -009
74054-43~011
74054-43-015
740854-43-016
74054-44~-001
7405 4-45~001
74054-45-002
74054-45~007
74054-45-004
74084-45~00%5

Burns Road
Burns Road
Burns Road
Burns Road
Burns Road

Fanarama Pl
1Z21-12%5 Washington Av
1i%5-119 Washington Av

113 Washington Av
Fanorama F1
Fanorama F1l

138 Washington Av

14%-149 Wichita Way
i41 Wichita Way

134 Wichita Way

125,27,29 Wichita Way

131 Wichita Way

133 Wichita Way

112,14,16,1B,20 Wash Av

122 Washington Av

129 Lovers Lane
Washington Av

127 Lovers Lane

26 Washington Av

=24 El Faso Elwvd
10-12 Burns Road Lots

20 Burns Road

419 Washington Av

422 Washington Av

508 El Paso Blvd

Manitou Ave

High Street

Fountain F1

Tulsa Rd

E. Fountain Fl

439 Bond St

441 Bond St

427 Bond St

429 Bond St

431 Eond St

I3 Bond St
425 Bond St
437 Bond St
439 Bond St
&04-610 Indian Rd
&16~-618 Indian Rd
Bond St
Indian Rd
Peakview EBElvd
602 Feakview Blvd

Feakview BElvd

Feakview Elvd
642 Feakview Elvd
107 Fuma Fath

612~-614

=94-

Lot 5, Blk 7 Mansions Fark Flace
Lots S&6%57, EBlk 7 Mansions Fark Fl
Lot 58, Blk 7 Mansions Fark Flace
Lots 59-&i, Blk 7 Mansions Fark Fl
Lots 3%9,41-43 Mansions Fark Flace
Lot i0, Fart lot 11 Mansions Fk Fl
Blk 15 Mansions FPark Flace

Lot 2 Blk 1%l ot 1 Blk 2 Fanarama Re
ot 3, Blk 1 Panarama Resuhb.
tots 13-15, Flk 12 Mansions Fk Fl
Lote 1&-18B, Elk 12 Mansions Fk Fl

Lot 19, Blk 12 Mansions Fark Flace
Lots 7-%9, Blk 12 Mansions Fark Pl
Lot 1, Elk 1 FPancrama Resub.

Lot 1, Blk 10 Mansions Fark Flace

Lots 2-5, EBlk 10 Mansions Fark Fl
Lot S, Blk 10 Mansions Fark Flace
tot &, Blk 9 Mansions Fark Flace
Lots 15,16,19, Blk 10 Mansions Pk
Lot 12, Blk 10 Mansions Fark Flace
Lot 11 pt of lot @ Blk 10 Mams Pk
Lots 10,13,14,17,18 Blk 10 Mans Fk

Part of lot 9, Blk 10 Mansions Fk
Lot 3, Seven Minute Spring

Lot y Seven Minute Spring

tot 2, Seven Minute Spring

lot 4, Seven Minute Spring
Farcels 1,2,3,84,5 Seven Min. Spring
24,26, Blk 7 Mansions Park Fl

Let i6, Blk 7 Mansions Park Flace

Lot 12, Blk 7 Mansions Park Flace
Lot 10, Blk 7 Mansions Fark Flace
Lots 1-8, EBl¥ 7 Mans Fk Fl1 Comm,

Pt. Lot 3, Elk L Manitou Springs

Ft. Lot 1, Blk L Manitou Springs
Lots &%7, Blk & Resub.

Lots 1-3, Blk 22 Feakview Add.
Lot 4, Blk 22 Peakview Add.
Lot E Nelsons Flace

Lot A Nelsons Flace

Lot H, EBlk 2 Atkinsons Resub.
Lot G, Blk 2 Atkinsons Resub.
ot F, Elk 2 Atkinsons Resub.
Lot E, Elk 2 Atkinsons Resub.
Lot D, Blk 2 Atkinsons Resub.
Lot C, Elk 2 Atkinsons Resub.
Lot B, Elk 2 Atkinsons Resub.
Lots 15-21, Blk 7 EBestview Add.

Lots 4,5,11,12, Elk 7 Bestvw Add.

Lot 3, Nelsons FPlace
Lots 13%14, Blk 7 Bestview Add.
611 Blk 1 Bestview Addition

Lots
Lots
Lots 13-23,
Lots 24%25,
Lots 26%27, Blk 2,

i-10, Blk 2 Bestview Add.
11%12 Bestview Addition
Blk Z Bestview Add.
Blk 2 Bestview fAdd.
Eestview Add.




- 74054-46-002

. 74Q54-46-004
74054-456-005

74054-47-002
74054-47-002
74054-47-004
74054-48-002

74054-48-003

74054-48-004
74054-48-005

- 74054-48-006

¥

74054-4B-007
74054-48-008
74054-48-010

'74054-48-011

74054-48-013
74054-48-014
740%4-48-015
740054-49-001
74054-49-002
74054-49-003
74004-49-005

¢ 740%4-49-007

-74054-49-008
74054~50-001
74054-50-003
74054-50-004
740%54-51-001
74054-51-002
74061-00-002
74061-00-005
74061-00-010
74041-00-011
74061-00-013
74061-00-015
740461-00-020
740&41-00~-021
78061-01-001
74061-01-004
74061-01-005
74061-01-004
74061-01-007

740641-01-008

74061-01-010
74061-01-013
74061-01-017
74061-01-018
74061-01-020
74061-01-027
74061-02-001
78061-03-001
78061-03-002
74061-03-004

. 78061-0F-008

T 78061 -0T-009

74061-0Z2-010

bla-618
620~-634
S505—-&12
4
S03~-511
23F-25
27
29-3%

9

S504-510
=12

2,8,46,8
/37

i1t
113
118
117-11%9
123

1B
26
b
A4
AB

128
130138

140-42-44 Pine Ridge Av Lots 18-20,

Ridge Rd
Ridge Rd
Ridge Rd
Tulsa Rd
Seneca Rd
Feakview Rlvo
Seneca Rd
Seneca Rd
Seneca Rd
Seneca Rd
Seneca Rd
Seneca Rd
Otter Fath
Otter Fatih
Seneca Rd
Feakview Blvo
Seneca Rd
Seneca Rd
Feakview
Feakview
Feakview
Ridge Rd
Feakview
Puma Fath
Oklahoma Rd
Okl ahoma Rd
Puma Fath
Oklahoma Rd

Okl ahoma Rd
?

Blwvd
Blwvg
Bl v

Blve

3 ) ) ) )

~J

Trestle Trl
Raock Rd
Rock Rd
Rock Rd
Rock Rd
Rock Rd

Rock Rd
Minnehaha Av
Minnehaha Av
Minnehaha Av
Minnehaha Av
Minnehaha Av
Spruce Tri
Trestie Tril
Trestle Trl
Trestie Trl
Fine Ridge Av
Fine Ridge Awv

-5

l.ots
Lots
Lots

9-11, Elk ¥ Bestview Add.
1-B, Blk 3 Restview Add.
12-1%, Blk I Bestview Add.
l.ots F-7, 2-11, Elk 21 Feakview Ad
.ot 8, EBlk 21 Peakview Acdition
f.ots 12-20 Feakview Addition
l.ots 1k2, Blk 20 Feakview Add.
Lot 3, Elk 20 Peakview Addition
i.ots 4-8, Blk 20 Feskview Add.
Lot 27, Blk 20 Peakview Addition
Lots 25%26, Blk 20 Feakview Adod.

Lots 22-24, BRlk 20 FPeakview Ado,
Lmt 9, Blk 20 Feakview Add.

Lot 14, Blk 20 Feakview Add.

l.ote 173,18-21, Plk 20 Feakview fAdd,
Lot 15, Hlk 20 Feakview Add.

Lot 21, EBlk 20 Peakview Add.

Lots 13,18-20, Blk 20 Feakview Add.
Lot 1, Blk 19 Feakview Add.

LLots 2-5, Blk 19 Feakview Add.

Lot &, Blk 19 Feakview Add.

Blk 19 fFeakview Adc,
19 Feakview Add.

Blk 19 FPeakview Adc.
18 FPeakview Add.

Blk 18 Peakview Ado,
l.ots 7-11, Blk 18 Pesakview Add.
l.ots 1+-46, Blk & EBestview Addition
Lot 7, Elk & Bestview Additior
No Lot
No Lot
No Lot
No Lot
N Lot
No Lot
Ne Lot
No Lot
L.ots 14, Blk 12 Burnett--Lennon Add

Lots 1314,
Lot 24, Elk
lLots 25-31,
Lot 15, Blk
Lots 12~-14,

ExrgeEERn

lL.ot 9, Blk 12 Burrmett-Lennon rfdd.
l.ot 10, Blk 12 yyvyyett-lLennon Ad
i-ot 11, Blk 12 Burmett-lennon Ad
Lots 12%13, Elk 12 Burnett-Lennon
l.ot 25, Elk 12 Burnett-Lennon £d
(nxt tn 123 Rocock Re)

Pt. of Lot B, Elk | Burnett-lLennn
l.ot S, EBlk 1 Burnett—Lennon Ad
let 7, Elk ! Burnett-Lennon Ad
Lot 10, Elk 1 Burnett-Lennon Ad
Lot t4, Elk 1 Burnett-Lennon Ad
Ft. Lots 1S%1é6 Blk 1 Burnett-lLennon

l.Lots 1-9, Blk 11 Burnett-Lennon Ad
Lot 44, Elk S EBurnett-iennon Adg

Ft{. Lots 4043 Blk & Burnett-Lenmnon
Ft. Lots JI7EZF EBlk & Burnett-Lennon
Lot 28, EBElk 5 Burnett—-Lennon Ad
Lots 2324 Blk B RBurmnett-Lennon A&d
Elk & Burnett-Lennon Ad



740461 -03~014
74061-03-016
740561-07-019
74061-0%-020
74061-05-0C1
74061 -05-002
7A0561=05-003
74061 -05-004
74061 -05-00%
74061=-05-013
74061-05=018
74061-05~01%
740561-05-023
74061 =06-001
TAOL1-06—009
784061-07-00&
74061-08-005
74061-08~-008
“74061-0B-011
74061-08-012
740461-08~-014
74061=-0%-002
74061 -09-004
74041-09-006
T74061-09-011
'74063-02-009
y405632~02-013
74063-02~014
F74063~03~002
74063~03-003
T 74063-03~008B
74063-03-009
76064-01-001
74064-01~002
74064-01-003
740464-01-009
- 74064-01-050
74064-01-012
74064-02-001
74064-02-002
F74064=-02-003
74064-02-008
74064-03-007
72056403004
TROLE=-0F-005
74064-04-002
74054-05-005
74064=05-007
TA0L4~-05-010
740564-05-011
74068-05-012
74064-05-013
T40b64~06-003
.74064-06-004
74064-07-001
740464-07-002
TROEA=-0T—00T

204
216
114-122
1i0-112
57
/5-47
41-43
121-127
39
135-137
215
217
05

211

213F
219
229
219
223
225
235
04
226
210

&07

&07

430

palel ]
SiB

405417
401
403

Puncan Av
Duncan Av
Pine Ridge Av
Pine Ridge Av
Minnehaha Av
Minnehaha Av
Minnehaha Av
Pine Ridge Av
Minnehaha Av
Fine Ridge Av
Fine Ridge Av
Fine Ridge Av
Jron Rd
Duncan Av
Mesa Av
Duncan av
Mesa Av
Illinois Av
Illinois Av
Illincis Av
Mesa Av
Michigan Av
Michigan Av
Illinois Av
Illincis Av
Ruxton Awv
Ruxton Av

?

Fine S5t

Fine S5t
Ruxton Av
Ruxton Av
Grove S5t
Grove St
Grove 5t
Spring St
Spring St
Spring St
Ruxton Av
Fairview Av
Fairview Av
Spring St
Ruxton Av
Ruxton Av
Ruxton Av
Ruxton Av
Fairview Av
Fairview Av
Fairview Av
Ruxton Av
Fairview Av
Fairview Av
Fairview Av
Fairview Av
Spring &t
Spring St
Spring St

-96=-

Lot
Lot
Lots
Lots
Lot
Lots
Lots
Lots
Lot
Lots
Lot
Lot
Ft.
Lot
Lot
Lot
Lot
Lot
Lot
Lot
Lot
Pt.
Lot
Lot
Pt L
Lot
Lots
Part
Blk
Bik
Blk
Pt B
Ft B
Trac
Trac
?
Lots
All

Ft Blk
Ft Blk

Blk
Blk
Bik
Blk

Ft Lot

Blk

Ft Lot

Blk
Blk
Blk
Lot
Lot
Lot
Blk
Lots
Ft L
Ft L

17, Blk % Burnett-lennon Ad
7, Blk S Burnett-Lennon Ad
2B8~-32, Blk 5 Burnett-lennon Ad
I3434 Blk ©§ Burnett-Lennon Ad
1, BElk JF Burnett-Lennon Ad
253, Blk I Burnett-Lemnnon Ad
4%4&, Blk 3 Burnett-lLenneon Ad
5,8:9,12 Blk I Burnett-Lennon
7. EFlk 3 Burnett-Lennpon Ad
16%20, Blk 3 Burnett-Lennon Ad
11, EFlk 4 Burnett-Lennon Ad
i2, Elk 4 Burnett-Lennon Ad
Lots 14%15 Elk 4 Burnett-Lemnon
&, Blk 7 Burnett-Lennon Ad
11, Blk 7 Burnett-Lennon Ad
S, Blk & Burnett-Lennon Ad
13, Blk 10 Burnett-Lennon Ad
&, Blk 10 Burnett-Lennon Ad
1, Flk 10 Burnett-lLennon Ad
I, Blk 10 Burnett-Lennon Ad
10, Blk 10 Burnett-Lennon Ad
1ot ¢ Blk 9 Burnett-Lennon Ad
12, Blk 9 Burnett-Lennon Ad
i, Blk 9 Burnett-Lennon Ad
ot 8 Elk 9 Burnett-Lennon Ad
16, Blk 23 Manitou lron Spg Ad
24.25,26 Blk 2T Manitou IrnEpg
Biock 24 Manitou IrnSpg Ad
22 Manitou IrnSpg Ad
20 Manitou IrnSpg Ad
22 Manitou IrnSpg Ad Comm.
ik 22 Manitou IrnSpg Ad
ik 10 Manitou IrnSpg Ad
t 9A Manitou IrnSpg Ad
t 11A Manitou IrnSpg Ad

Z-12 Elk 11 Manitou IrnSpg &d
Blk 12 Manitou IrnSpg Ad
1% Manitou IrnSpg Ad
1% Manitou IrnSpg Ad

1T Manitou IrnSpg Ad
14 Manitou IrnSpg Ad
27 Manitou IrnSpg Ad
27 Manitou IrnSpg Ad
1T EBlk 26 Manitou
29 Manitou IrnSpg Ad
2 Blk 17 Manitou IrnSpg Ad
18 Manitou IrnSpg Ad

1B Manitou IrnSpg Ad Comm.

18 Manitou IrnSpg Ad
7 Blk 17 Manitou IrnSpg Ad

B8 Bik 17 Manitou IrnSpg Ad

1 Blk 19 Manitouw IrnSpg Rd

21 Manitou IrnSpg ARd

2B-34 Blk 1S Manitou IrnSpg Ac
ot 27 Blk 15 Manitou IrnSpg Ad
ot 27 Blk 15 Manitou IrnSpg Ad

Comm.

IrnSpg Ad




740&4-07~005
74064-07-0046
740464~-07-008
74064--07-010
74064-07-013
-74064-07-015
74064~07-017
< 74064-07-018
74064-08-002
740464-08-003
74064~10-001
74064-10-003
.74064-10-012
74064+-10-014
74064-11-007
74064-11-017
74064—-11-018
74064-11-019
74064-11-021
~740464-11-022
74064~-11-024
74064~-11-02&

740&64~11~-027
'74064-11-030
74064~-11-032
740564--11-032
74064-11-034
74064-11-025
74064-12-001
740464+-12-002
T74064~13-001
-74064-13-002

427
429
101
105
113-115
115-129
205,7,9

377
e
336
202
S22-32&
I&4
368
I72
49
351
353358

04

Fairview Av
Fairview Av
Fairview Av
Fairview Av
Fairview Av
Fairview Av
Fine St
Fairview Av

?

?

Filot Knob Av
FPilot Knob Awv
FPilot Knob é&vw
Illinois Av
Elk Horn Av
Filot Knob Av
Pilot Knob Av
Filot Knob Av
Elk Horn Av
Elk Horn Av
Elk Horn Av
Elk Horn Av

FPilpt Knob Av
Filot Knab Av

316,118,220 Elk Horn Av

327329
342347

320

303,5,7,

S

Elk Horn Av
Elk Horn Av
Elk Horn Av

¢ Elk Harn Av
Deer Horn
Deer Horn

Elk Horn Av

-9~

Lot 25 Blk 13 Manitou
Lot 24 Blk 1% Manitow
Lot 21 Blk 15 Manitouw IrnSpg Ad

Lot 1% Blk 13 Manitouw IrnSpg Ad
t.ots 14%1% Blk 1% Manitou IrnSpqg Ad
lL.ote 7-12 Blk 1% Manitouw IrnSpg Ac
t.ote 1-3 Blk 15 Manitou IrnSpg Ad
Blk 16 Manitou Iron Bprings Add.
Manitou Terrace Heights

Lots 1-5 Elk 1 Manitou Terrace Kts
Lot S, Blk § East Iron Spgs Add.

Ft Lot 7 Blk 1 East IrmnSpg Ad

Ft Lot 12%14 Blk 1 E. IrnSpg Ac

Ft Lot 14 Blk 1 East IrmSpg Add.
Lots &6-8 Blk 1 Filot Knob Terrace
Lot & Blk 4 Manitou IrnSpg Add

.ot 5 Elk 4 Manitou IrnSpg Add

Lot 4 Elk 4 Manitouw IrnSpg Add

.ot 24 Blk 1 Pilot Knob Terrace

Lot 25 Blk 1 Pilot Knob Terrace
l.ots 2&6%27 Blk 1 Pilot Knob Terr
Lot 29 Blk 1 Filot Knob Terr (near

IrnSpg Ad
IrnSpg Ad

Ft Lot 1é& Blk 4 Manitou IrmnSpg Ad
Ft Lot 20 Blk 4 Manitou IrmSpg Ad
Lots 3,4,5 Blk 1 Pilot ¥nob Yerr
L.ots 13%14 Pt 1% RBlk 1 Fil Knob Ter
L.ote 20-23 Blk 1 Pilot Knob Terrace
t.ot 12 Bl 1 Filot Knob Terrace
t.ots 1,2,4,5 Ft 3 Blk 3 Filot ¥nob
Ft Lot T Elk 3 Filot Knob Terrace
Blk 4 Filot Knobh Terrace

bt
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APPENDIX G

LEGISLATION WHICH DIRECTLY AFFECTS
HISTORIC PRESERVATION

FEDE ML,

Antiguities Act of 1506

This Aot provided the President the authorization necessary to dasignate
shistoric isndmarks, nistorie and prehisiorip struciuras, and ather objscta of
historic or sclentific interest® sa pational sonuments, provided they were
situated on federal lands, Determination of the algniflcance of cultural
properties was entrusted to the executive branch.

Historic Sites Aot of 1935

A natlonal policy of historic preservation was eatablished, which also provided
that federal plans and progrsas musi conaider preservatlion policy in thelr
review procesa. In 1937, the Natlonal Survey of Historlc Sites and Buildings
began L0 identify snd evaluate cultural resources of national significance
based on themes in Amerioca's history,

"Surplus Real Property Act® Amendment to the Federal Property and
Adminiatrative Services Act of 19

A strycture eligible for or included on the National Register located on
swplus federal property may be turned Over to a state oF munlcipaiity at no
ocoat, provided the property is utilized for the benefit of the people as an
historic sonument.

Reservolr Salvage Act of 1960

This Act provides for preservation of sclentifiec, prehistorie, historlo, and
srchasologic dsta which might be lost or destroyed as ithe result of any
alterations caused by the construotion of a dam by any fsderal agency or by
anyone holding & federally issued licenss,

Mational Historlc Preasryation Act of 1966

The Secretary of the Interior was given the reaponsibility for maintatning anc
expanding the National Register of Hiatoric Places to include cultursld
resouwrcen of state and local significance. Privately owned properiies wers
made eligible for incluslon on the Matlonal Register as well., This ict
additionally establ ished the Advisory Council on Historic Preservation to be
the princlpal agency for sdainistration of NHPA protections, and encouraged
states Lo develaop thelr own historlc preservation programs,

Department of Transportation Act of 1966

The Secretary of Transportation may not approve any project or progras unleas
1ts potential effect on historic resources haz been considered.

Wational Enviromnmental Policy Act of 1969

Federal agencies are reoquired 1o take into nonsideration the effects of

thelr prajects on the enviroment. In sany instances envirommental impaci
statements are necessary, which receive comsent by the Advisory Council on
Historic Pressrvalion regarding lapact on historio and culbural rescources,

Executive Order 11593, Protection and Enhancement of the Cultural
Enviromment, 1511

Extands Adviaory Council's review process to inoclude propertles eligible
for entry on the National Register of Historio Places, but noi yai
formally antorad. Places addedd responaibility on federal agencies to
zatadlish progeduras that gravent thelr sotivities from impairing
nomfederally owned culiural propertles and to direct thelr activitiee 30
that historlc preservation Ls contributed to in a positive manner.

flood Disaster Protection Act of 1973

Federally funded acqulsition or construction projects in special hazard
areas musi meet oconstruction standards and flood insurance requirements.
Therefore, historic preservation projects in these hazard areas relying in
any way on federal doliars, sust obtain flo0d insurance,

Archaeological and Historic Preservacion Act of 1974

The Reservolr Salvage Act i3 smended, with intent to make all projects
suthorized, licensed, or assisted by federal agencies to be reviewed by
the AHPA,

Emergoncy Home Purchace Ansistance Act of 197N

Authorizes Cederal loans for rehabilitation or reastoration of residentlal
bulldings on or eligible for the National Register. These ioans apply to
#ll structures tn an historic district, regardiess of whether the’
individual building 1a listed as contributing o non-contributing to the
nistorlic nature of Lhe area.

Houaing snd Comsunity Davalopment Aot of 1974

Provided for the availability of camupity deveiopment blook grant funds
for local surveys of historic resources.

Amendment to the Land and Water Conaervatlon Fund Act of 1965 (1976)

Wational Historic Praservation Fund established to provide funaing for
historic preservation surveys and plans at the state level, Faderal
funding for tnla purpase may be discreilonalliy {ncreased from 501 to 708.
Additionally, federal agencies must recognize properties aitgible for
listing on the National Register in thelr planning process as well a3
those azlready included.
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Tax Reform hect of 1976

Certified historic income-generating or business related properiies
entitle thelr owners to a Five year writeoff of certiffed rehabilitatlon
cosis., Other various tax inceniives are also provided,

Public Buildings Cooparative Use Act of 1976

The General Services Administration will give preference to historic or
architecturally significant butldings over other existing structures when
acquiring space for federal offlces, as well as encouraging public use by
providing handlcapped access.

AMCRAK Improvement Act of 1974, as amended by the Rail Tranaportation
Impe ovement Act of 1976

Railroad stations listed on the National Register may be developed by the
Department of Transportation and the Kational Endowment of the Arts as
intermodal transportation centers or clvic or culiural centers,

Amendtents to the Natlonal Historle Preservation Act, 1980

Provides for nomination and protesctlon of fedaral propartlias by federsl
agencies, broadens participation of ioccal govermmants, and requirass
owner's consent for listing on the National Reglater,

Economic fiecovery Tax Act of 1981

Provides significant tax credits for rehabllitation of historlce
properties,

STATE

Colorado Antiquities Act of 1973

Latablished the office of the state archasologlsi, mage desianation of
Atats monumenta on Atate OWNEO Land posniple, and SLipulales conditions o
be met when lssuing permita for diaturbing the natumnl state of historigal
resources,

Colorada Local Government Land Use Control Enabling Act of 1973

Lists powers of local goverments regarding land use control and explains
Intergovermental cooperation.

Colorado Land lise Act of 3974

Provides Tor adeiniastration of ficodplains 50 as to "minlmize signilicani
hazards to publlic health and safety or to property,”™ and requirea that any
development in historically significant areas be conducted 30 as to
"minimi2e damage to thomse resources for future use.”

Colorado Reglater of Historic Places Act of 1975

Creates a State Aegister of Historic Places and explalns the procedure and
criterla for nomination.
Sources:

Maddex, Diane, ed., 1933, The Brown Book, The Preservation Preas,
Waahington, b.C,

Derry, Anne, et, al., 1977, Guidelines for Local Surveya. A Basis for
Preservation Planning, Washington, D,C.




APPENDIX H

PROJECT CHRONOLOGY AND PRESS COVERAE

This appendix documents the course of this project. It includes (1) the
Technical Advisory Committee meeting minutes, (2) related press clippings
from the Pikes Peak Journal and the Colorado Springs Gazette, and (3) a
memo from Manitou Springs Planner Paul Intemann to the Manitou Springs
City Council indicating the first steps toward implementation of the
recommendations.

The project began November, 1984 when Bill Leon approached City Council
about community support for a Flood Hazard Mitigation Planning effort.
Initially there was considerable concern about potential adverse publicity
about flood problems affecting the local economy. However, by January,
1985 a formal proposal had been submitted to the Federal Emergency
Management Agency for funding, and the Division of Disaster Emergency
Services and the Colorado Water Conservation Board AND Manitou Springs
City Council were involved in the project aimed at improving public
awareness and reducing loss of lives and property from flash flooding. The
research team was organized and we began our work. Once the Technicaf
Advisory Committee was established (see the minutes for names and
affiliations of its members), a Cammunity Task Force was formed. A close
working relationship between all parties developed and constructive

efchange of ideas, progress reports, suggestions, hopes and fears took
place.

When Bill Leon first talked with city officials, they were still
disturbed by recent adverse publicity stemming from ineffective efforts by
the U.3. Army Corps of Engineers to address the city's flood problems,
There was concern that even Lalking about floods would keep tourists away.
In addition the Corps of Engineers has now proposed assisting the
community with a flood warning system. Six months later the Economic
Development Committee has altered plans for expanding the Chamber of
Commerce structure in the floodplain and members of this group are taking
the lead in beginning the implementation phase.
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Technical Committee
HINUTES
Monday, February 11, 1985
Manitou Springs City Councti Chambers

REPRESENTATIVE{S}

AGENCIES REFRESENTED

Hugh King, City Hanager
Paul Intemann
Harry Braenman

City of Manitou Springs

Bob Peters
Federa) Emergency Management Agency Robert Ives

Nancy Stone
Department of Disaster Emzrgency Services Jock Truby
Colorado Water Lonservation Board Brian Hyde
Colorado Department of Matural Resgurces fon Czitany
£1 Pazp § Sorvines 2ab Hediliiass
Pikes Peak Ared Councii of Hovernments : Aian Goins
Center for Communily Development and Design Bili Leon
University of {oloredo o Coloradu 3priags Eve Gruntfest

fohart lnnus
...... * wORES

Pamu1a Rivers
¥olly Todd

The meeting was called to order by Bi11 Leon a4t 1:30 PH. R roundrobin
introduction was held. B1Y] Leon and Eve Gruntfest described the proje:t
and distributed copies of the tasks and an estimated time line, Robert
Jones. Pamela Rivers and Kelly Todd each described their assigned fasks.

1. Jack Truby made comments suggesting that we insure the Corps of
Engimeers {C.0.E.) be made aware that the impact of flooding in Hanitou
Springs wiil be great and that local officials realize thet the fivod will
come, He cited Estes Park as a good example of rebuilding after a flood
and satd it will take courage to balance the risk of flood and economic
needs. He warned that the project should not get sidetracked Yooking at
warning systems too much. He suggested that the technical meeting groun
needs leadership and that it should be limited in membership to avoid
baing overwhelmed with inputs.

2, Paul latemann stressed that the economic base for the city is tourism
end any alternatives will have to be weighed against that fact, He would
Hke to see the costs and lega) {ssues of taking property exsmined. He
also expressed a desire to examine redevelopment before the flood occurs,
He stated that the community would oppose moving the historic district.
The dnclusion of contingency planning for the loca) administration in
dealing with flcod warnings was mentioned as a needed task,

1, Robert Ives mentioned that Estes Park tost very 11ttle in terms of
lost tourism following their flood and that recovery efforts do work if
dorne correctly, ‘He stated that Estes Park didn't have plans prior to the
floed and a 90 day moratorium was instituted to insure stringent Federa!
rules on reconstruction 1in the floodplain were followed. He said that
=ost ciltdes come oul betler sfler & disaster; emphasizing & win-win
situation with taxpayers not paying for more flood damage and the city
turning out betier. He said it was imperative for Manitou Springs %o hava
@ group similar to the Estes Park Forward Commission to decide on where
rebuliding funds should go, He mentioned that there 15 a wide range of
options available for funding post flood action.

i, Ron Cattany saild the project should be looked at as leverage for
further projects and that it can provide creative ideas as to what the
tity should be 1Yike. He aiso mentioned how Estes Park designated land
uses after the flood. He satd that Estes Park had to wait to initiate
reconstruction whiie the plan wes finalized, while Rapid {ity, South
Dskota began {mmediately. because their plan was on the books. Heeting
with the people of Estes Park could add & great deal to local Manitou
Springs' wviewpoints, he pointed out, He suggested that the project check
tets  the satelilis werning sysiem snd that the Boulder warning sysiem be
used a3 g Tramework.

5. Hugh ing wanted 1t to be known that Manitou Springs would be in
opposition to  Federal {mposition of wmoving the city or important
structures. He stated that the city council knows the value of the report
and wants the project to look at diversions, buyouts, and floodproofing,

5. Brian Hyde stated that the plan would benefit not only Manitou
3prings, but Colorado Springs and other communities as well, He suggested
that other communities that have similar problems 4n the areas of historic
preservation and tourist based economiss be examined.

7. Sob HeWitldams described the present warning system atong Fountatn
Creek and mentioned the problems of maintenance costs and the proper
location of the devices, He stated, and was agreed with by Harry
freenman, that the present warning sysiem s inadequate. The satellite
warning system i3 & good ¥dea in thai it reduces comunication time.

8.Alan  Golns wmentioned that PPACG would bhe a source of information in
discovering where fynding for flood projects could be obtained. He stated
the need for close Tlafson with the C.0.E. since their recomaissance study
of the Fountain Creek watershed would provide detailed data on the
nydrology of the siream.

3. 8117 Leon described the community meeting and how certain groups and
individuals from the communtty would be fnvited to work with the project
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staff. He stated that the project staff {s keenly interested in community
involvement before the final report {s {ssued to imsure acceptance and
implementation. The final report will involve recommendations with a
range of options,

The next meeting of the technical group was scheduled for Wednesday, March
13 at 1:30 PA at the Manitou Springs Tity Council chambers. This would
follow & meeting held that worning at the Pikes Peak Area Council of
governments from 9:00 AM to 12:00 PM where the C.0.E. is tp give an update
on their study of the Fountain Creek watershed. Representatives from the
C.0.E. and the Colorado Springs Engineering Oepartment have been Invited
to the neut meet ing of the technical group.

it

Manitou Sprinpe Floocd Mitigation Project
Technicali Commitias
MINUTES
Wednesday, Harch 13, 1985

Manitay Springs Tisy Courcil Chambers

ANENCEES REPAESENTED REPRESENTATIVE (B}
Mugh King

Tity of Maniteu Bpringe
Paul intemawn

Nancy Btone
Connie Murphy

Faderal Ewergency Management Agency

Jackh Truby
rian Hyde
Bob McWillians

Department of Disaster Esergency Sarvices
Colorado Water Conssrvation BDoard
E} Paso County Disaster Services

City of Celorado Springs Sary Hayrws
U.8. Army Corps of Engineers Tony Apodaca
Piikes Paak Arsa Council of Bovernments Alan Boins
Canter for Community Development and Dasipn Bi1l Leon

Eve Bruntfest
Robert Jonas
Pamala Rivers

University of Colorado at Colorado Springs

The mesting was called So order by Bill Leon at 1030 MM, A roundrobin
introduction was held. Eve Oruntfest distributed a progress repors and
gave a #hori description of the mitigation project and solicited comments
from the mewbers of the technical committes. Roberd Jones described the
historical retord of flooding in Manitou Springs showing alides Saken from
newspaper files on the 1921, 1947 and 1964 floods,. He also described the
threat posad by the sin reservoirs located above Manitou Springs and
reviewsd warning systems., Psmala Rivers coversd the iswus of historic
praservation in the floodplain, giving an overview of the problem in
Manitou Springs and stressing the continuing research into other
communitise facing & similar situation. @&he also described the impact of
floocdplain management on touriem, citing Estes Park as an exampie. Eve
Srunt fast describmd Kelly Todd's progress in completing the flash flocd
scenario stressing that members of the local tommunity wers very much in
favor of tha pressntation and havinmg it show the affects of a 100 ysar
fiood.
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Manidou Bpringa - Technical Committes Minutes - pape 2

i. Tony Apodaca pave & brief description of 4he U. 8. Army Corps of
Ingireers' reconaissance study for the upper Fountain Cresk watershed and
atated that structural alternatives $o flood control in Manitou Springs
had proven o be infeasible. 1f a sponsor (local governmental agsncy) for
the next phase can be determined the Corps would investigate the
foasibility of warning systams for the craewk.

2. Jack Truby asked about the administration of funds for the project,
raminding the invastigastion team that funding should be matched against
task completion. '

J. Bob MeWiiliame poinied oud dhat Norih Catamouni Dam shouid be sdded %o
the list of high hazerd dams above Manitou Springe,. e alwo described the
warning system currently in place within the sres and how it relisd on
outdoor slirens for disssminating warnings.

4. Alan Boins suppested that population and damage figures for the ymars
in which flood svents occcurred be added %o tha report.

3. Nancy Btona suggestad references that could be utilixed in the
investigation of historic preservation issuss.

&, Sary Maynne acknowladped the impact of the study on Colavads Sprirgs
as any chanpes would affect downatresam communities. He described how the
city of Colorado Springs is axperisncing similar problome slong North

Chaysnnas Crask conssrning flscdalain developments

T. Brian Ryds suggvsiad Shas depih~dasage informatiion would ba an
important part of the Tinal repori. He stressed that compsrisorns with
Esten Park flooding de sxamined with the understanding that the flow thers
was muth less than the 100 year flow in Manitou Springs woulld be. Damage
to Manitou Springs would be much greater than what occurrsd in Estes Park.
7. Huph ¥ing and Daul Inksmann asked that acmations on histaris
buildings) apscifically, when is a building damaged by flooding no longer
historic and can a building damaned SO% or arsater be rebuil® 1f it has
been designated historic, be looked into. Thoy statsd that the
comparisons with Estes Park and othar tourist oriented communitiss would
be benaficial,
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NARITOU SPRINGS FLOOD HAZARD WITIGATION PLAN
TECHNICAL COMMITTEE MEETING
MINUTES
Thursday, Yay 9, 1988
Hanitou Springs Tity Councii Chambers

dnsncise fenrssantsd fspraszentatives
Federal Emergency Management Agency Clancey Philipsborn
Jarry 0lson
U.5. Army Torps of Engingers 2ob Roumph
BDivision of Disaster Emergency Services Irwin Glassman
Pat Hagan
Department of Natura) Resources Ron Cattany
Colorado Water Lonservation Board Brian Hyde
Pikes Peak Area Counci)-of Govermments Alan Goins

Bob McWilliams

Gary Haynes

Paul Intemann

thristopher Datly

Richard Morra1ld
n 841% lzon
fve Gruntfest
Robert JonEs
¥elly Todd
Pamala Rivers
{arol Phelan
Carol Weissler

€1 Paso County Disaster Services
Colorado Springs City Engineering
City of Manitou Springs

fantar for ?nn-un'!i"}:

Sntvarsity of Lolorad

Jae meeting was caiied to order by Eve Grunifest at 5:35 am. A rouncrobin
introduction was held. Handouts included an agenda, a progress report for
ihose who had Aol received one in the MaiY, a dra¥t of ihe coatingency pian, &
tabte of flood hazard mitigation strategies adopted elsewhere, a draft of
floodpiain management zources of information and assistance, amd a packst of
tentative tadbles. Eve gave an overview of the project and spoke aboul the
proposed schedule of remaining work, Kelly Todd presented a draft of the
Hanitou Springs Flash Flood Scenaric. Pamala Rivers gave a raview of historic
preservation and currant floodproofing strategles in Manitou Springs, and
solicited comments on the draft contingency plan. Carol Phelan presented 8
summary of floodplain management strategies adopted elsewhere and their
funding sourcas, Carnl Yelsslar smohasizad the lack of vacent Jand not on 2
steep hillslope or In the floodplain In Manttou Springs when she presentsd the
results of her vacant Yand survey. Robert Jones solicited comments on the
handout of tentative figures and tables, and presented slides of historical
floods in Manitou Springs, Ruxton and Fountain Creek channels, and various
maps.
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1. Brian Myde raised the 1ssue of the iInterrelationships between communities
affected by the Fountain Creek floocdplain and the possibility of regional
funding for impiementaiion of reconmendations as well as a regional approach
for presentation of the report’s findings. He also posed the fdea that
structural alternatives might be accomodated in a post-flood masterpian rather
than as pre-flood recommendations, Brian handed out an out!ine for-the project
which reflected potentia) revisions from the Colorado Water Conservation
Board's standpoint, including a section on the state's 406 plan,

Z. Paul intemann suggested breaks in the scenario’s s)ide show to allow for
discussion during presentation. He stressed drills for initiation of
contingent floodproofing to retain a high level of swarsness, and revealed the
city's 1andfi11 a¢ & potontial site for emergency housing in consideratfon of
the iack of suitsble land sisewhere. Paul suggested the report’s findings be
presented at 3 city councti work session and also thought the Pikes Peak Area
Council of Govermments should toordinate any reglonal approach for
dissemination of information.

3. Ron Cattany, together with Irwin Glassman, stressed the need for additjonal
stides, including a map of the area, fn a critique of the Manitovw Springs Flash
Flood Scenario. Regarding dissemination of findings, Ron suggested a brief

presentation to the city council with a 1ist of 1tems to be addressed by them,
and reminded the city that the agencies represented by the technical committee
will provide information and resources even after the study has been completed.

4. Jerry Olson suggested that the City of Manitou Springs develop a2 post-flood
mesterplan, and stressed that although it is valuable to investigate structural
mitigation techniques, the cost/benefit ratio seems to favor non-structural
measures such as flood insurance. He also suggested that the scenarto be
shortened to no Tonger than 15 minutes,

5. Pat Hagan suggested that the medis 1s a source for community awareness and
information dissemination, especially in areas where the level of awareness of
local officials {5 Tow.

6. Christopher Daly, with Paul Intemann, pointed out the sensitiyity of
Manitou's economy and populatton to certain structural alternatives. He
suggested that the local population does perceive a problem and that
communfcating Information to the public s the city's responsibility, not that
of the medta. He aiso stressed the importance of categorizing recommendations
so that the city's role 13 clear,

7. Bob McWilliams stressed the need of Manitou Springs to develop a detsiled
contingency plan, and offered his assistance.

8. [Irwin Glassmen emphasized that during the implementation phase Manfitou
Springs should share information with other nearby communities and stimulate
awareness.

9. B111 Leon informed the technical committee that he will arrange for a
comuriity meeting the first week of June,

10. Eve Gruntfest satd that she will be presenting the project’s findings at
the Emergency ‘B5 conference in Washington D.C. this month as well as at the
Natural Hazards conference in Boulder later this summer.




community meeting:

to obtain citizen views concerning
a study of flood hazard potential
in Manitou Springs.

A major study simed a2t reducing fleoed hazard rotentiel elerre
Fountain Creek and its tributaries is getting underway., The study
will make recommendatlicns to the community on ways to minimize Zcss
of life and property damage in the event of a mejor flocd.

Researchers from the University of Cecleradec at Colorade Trrings
will be leading the study in ceopereticn with Manitou Crrimgs
officials; 1lceal, siate, and federal rlanners; and concerned
citizers, i1l parties agree that citizen input ig vital to the
guccess of this project.

TLEASE CCME AND GET IRVCIVED IN THE CITIZEN CCMNITIEE!!!

first meeting: .
monday, february 11, 1985

'7:30 pm c\"'!\ ﬂﬂn.u\e'\‘ Chambers |
Moniteou erwm‘sg City Hell

This effort is being coordinated bty the Center feor Community
Development and Design, U.C.C.S, For more information,

centact RBill Ieon at 593-%3761 or 578~-6136.

everyone welcome!

-105-



UNIVERSITY OF COLORADOC
AT
COLORADO SPRINGS

AUSTIN BLUFFS PARKWAY
OBT OFFICE BOX 7i80
COLORADD SPRINGS. COLORADD SO833-Ti8G

COLLEGE OF LETTERS, ARTS
AND BCIENCES

May 3, 1985

MEMO
Jo: Technical Advisory Committee members
From: E¢§%§%5;€;;st, Principal Investigator
Re: Manitou Springs Project
Enclosed please find an updated progress report in the form of a revised
outline and draft sections of our report. Each section has been identified
according to where it fits into our outline. Some of you have made very useful
comments and suggestions. We appreciate the feedback and would 1ike to hear
from all of you.

Here is the tentative agenda for the 9 May meeting to be held at 9:30 AM at the
Manitou Springs City Hall. See you there.

Agenda
9 May 1985
Manitou 3prings Technical Advisory Commitfee
1. Overview and introductions: Eve Gruntfest
2. The flash flood scenario: Kelly Todd

3. Summary of historic preservation, floodproofing and contingency plan:
Pam Rivers

4. Summary of land acquisition and relocation: Carol Phelan
5. Slides and maps: Robert Jones

6. Recommendations: Research Team
7

Discussion of reports, recommendations, dissemination and implementation:
Everyone
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Feb. 15, 1985

Jask force probes ﬂood
Jlazards and remedies

mmn—mu
e widdie pround in 1he
Pusiness of desling with
potentinl Oeods is Manitou
Springs. The qmestion of flood
Arniers spilling down Lize Pass,
wong Ruston Creek down
Bagiernans

Willistns Canyon of
Spriheriand Creek have msually
drawn two kinds of attitudes,
The Mirst was denial, with it
proponents arguing that since
w0 ome could remember &
wmriows flood it wasn't worth
worrying aboui. Others 100k 8
mott Bacabre siance. siating
that there wouidn 't be any way
of preventing or couniering i,
40 why worry?

" Neither paticion advamced
A miy'TRvel of smergency
planning and preparation. On
Mym however, the
first of s series of community
meetings addressed the matter
of Moo planning thanks (o &
grant from ithe. Federal
Emerpency Management

apd prcmde sbme options Tor
wny action the City decides to
take. )

" Manitou s among about

. 200 otker Colorsde com-

munities that was

without much congideration of
Rooding hazards. 1T the
program is succenful. Leon
predicts tha i could be uwed
matewide or even nationally as
an example of emerpency pre-
planning and preparation. Eve
Grunifest, s geology professor
sl UCCS who is associaied
with the stucy, said the study
could be used (0 present an
image of Manilou Springsasa
eomenunity that is planning its

_ future and providing for the
safety of is witiens effpv-
“Shely.

The Monday night meeting
was preceded by a technical
advisory uneering carlier in the
afiernoon.- Everybody who
was anybody in the world of
disasiers and planning wes
there. Convening with the Chy

WVictims af the 1921 Manitov flood lie jumbied meev the prevent
e of Slegecosch Inn. The new study hopes to forecast correetive
memsures for the city. |

Agency and mmlvu

of ihe Center for Community

Development and Design at

the University .of Colorado at
‘olorado Springs.

Ci .

A group of rescarchers
under the direction of Bill
Leon, director of the Center,
Sope 10 come wp with a three-
Told plen by Awgmst. He mid
that the firm gon! of e
$45,000 grant is 10 generste

ny 40 reduce existing Tiood

rds., Secondly. it shouk!
wutline necovery aeps that
bz used if & serious flood
vy dild sirike and which
 would seduce potenti
alwould

it. Third, Lepn': the
* project will incresmm Public

wwvercnmm of Recding hamrds

Munuev were npmemams

- of the Pikes Peak Area Coun-

il of Governments, the Center
for Community Development
and Design st the University
of Colorado a1 Colorado
Springs, the Federal
Emergency Management
Agency, El Paso County
Disaster  Services, the
Colorsde Water Conservation
Board, The Colorado Depant-
went of Natursl Resources,
the Department of Emergency

Services. and delegates of the |

iocal Fire and Pulice Depart-
mernis.

‘!’]n study will involve 1wo
ll‘ldlllle students and one
wnderginduste mdldlle from
e schond,
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Flood study mixes glqom y
forecast with suggestions

The gist of & 100n-
10-be-published 150 page
repont on Manliou Springs’
vulnerability to floods is that
the city is tragically
enprepared to des! with the
incvitable. That finding comes
from the University of
Colorado at Colorado
Sptings* Center for Com-
munity Developmeni and
Design.  Students  and
profesaors #t the school recen-
tly concluded & 525,000 study
funded by the Federa!
Emergency Management
Agency 10 gauge the poiential
for damage and loss of life and
recommendation safeguards
for Manitou Springs.

Technically and historically
It doesn’y look good the eight
student, two professor task
force agrees. However, there
are some low-cosi measures
that would minimize loss of
life and reduce damages !f the
community is willing (o ke
E’ed report sericusly, the group

The students’ job sow Is to
convince the public that the
hazard exists, explained Bill
Leon, who served s com-
munity coordinater for ihe
study. Leon believes that the
greatest dangers now are in
discounting the potentia) for 4
Nood or in failing to plan for
one.
Despite the grim findings,
Lecn is besically optimistic
over the study. “Whar has
impressed me the most is the
maturity that the city has
taken. No one is trying to
sidestep either the danger or
the issue. Fhere seems 10 be a
real communily interest in the
Tontinwed on Page 4

| !

Contineed from Page !
. matter,” Leon said.
. *It's hard 10 summaripe afl
this work, We sarted with
historical background. There
is a substapiial ffpod
threst—not that that wasn't
known before. However, we
worked up a scenario thai we
fope 1o use as o flood
education tool,” Leon said.
Students have encapsulsted
the threat in a slide show that
festures un imaginary 100-year
flood and its effects on the
community.
it isn't & thing to scare
people,”* Leon added.
Nonetheless, minety-seven
people are kilied in the make
believe Mood which hits the
city in its curremt state of
unpreparedness, hardly a
reassuring tale, in comrasi, &
vetsion of the same flood with

-=emergency planning done

ahead of time reflects a much
higher survivat raie. Leon will
present the stide show at
Tuesday night's City Council
“merting and invites the public
to attend. The meeting will be
al 7:30 p.m. at City Hall, 606
Manitou Ave, -

RECOMMENDATIONS

Three sets of recommen-
dations were made in the
report. They deal with war-
ning systems, flood proofing,
and pre-emergency planning
and awareness,

WARNING
SYSTEMS
Three approaches were

' suthined to slert citizens io’

possible flood hazards.

THE $200 SPECIAL

The firsi and cheapent
recommendation wouid be
organize wolunieer wealher
watchers who would record
sain fali and water levels in
streams. “*kt’s only going (o be
effective If the volunteers are
reliable,”” warned a student.
Anticipsied cost for the
project would be $200.

ADDITIONAL
ALARMS FOR

CREEKS

The sccond aliernative
would cost $10,000 to $30,000.
Under that plan more flood
atarms would be placed along
ares creeks. Currently, there is
only one alarm with & sensor
located in Cascade and the
alarm installed in the Manitou
Springs Police Department
office. .

HIGH TECH HOPES
For $300,000, Manitou
Springs couid have its own
answer (0 NORAD with
remote sensing devices to
monitos dams (six sensors),
streams {eight, straiegically
placed) and rainfall (s dozen).

. -FLOOD PROOFING

in the flood proofing”
department the good news is
that some building owners
have aiready undertaken flood
proofing measures. Examples
are the Barker House, the
Promenade, and Alberio’s oy
the Loop. Although they zan
be costly to building owmers,
the burden on the teapayes is
minimal since flond procfins

s incidentad for pasticipation
in some other federai gover-
ament programs for historic
provetties, o
WONDERS OF THE
MODERN WORLD
If the city were to under-
take flood proofing on s
own, it would gei expensive
warned Robert lones. With
the posnsibility for flooding
from Uie Pass, Williams
Canyon, Englemann Canyon
{(Ruxion Creek) and
Sutherland Creek an adeguate
defense would require airug-
wral modifications like raised
sidewalks, said Jones.
As an alternative to the

Army Corps of Enginecers -

suggestion 10 build a 16 foos in
diameter storm sewer from the
mouth of Ute Pass 10 Foun-
tain Creek just east of the
Highway 24 Bypass, Jones
suggested modifying the
Highway 24 Bypasd io serve as
a diversion struciure, Concrete
walls six 0 eight foot high
would be sdded 10 the sides of
the eastbound gosdway,
including median stirip and
shoulder. jones said a diver-
sion struciure sl the mouth of
the Pasz could be built o
divert water onto the roadway.

Joney' $6 10 38 million
pricetng would best the
Army's $i7 million estimated
cosi for the gargantuan siorm
sewer. Jones admitied thar the
heavy comstruction imtenyive
approaches drew a few
dubious comments when the
recommendations were made
inst week 10 board members of
The Maniion Springs
Devalopraeni COMBARY.

Coniinwed on Poge 8

Continwed from page 4
BTRUCTURAL

DIVERSIONS

Building a levy along
existing creeks s included in
the recommendsiions along
with rogtine clearing of the
creckbeds to veduce obsiruc.
tions and Increase streambed
capacity. Also suggested wat
the establishmeni of en Urban
Flood Control District of
which Manitoy Springs would
be & member. The District
would oversee major Nood
proofing eflorts and provide &
ceniral agency (o Taise
funds—via taxes and possibly,
feders! grants— for the Mood
proofing.

LOCAL EMERGENCY

OPERATIONS PLAN
She fir recommended thal
the City establish s Local
Emergency Operations Plan,
something of a modification
of the Ffire drills schoot
children are given. It would
include emergency job
sssignments for critical per-
—sonnel prior 10 8 flood and
educate the public on
emergency procedures to be
taken. Evacuaiion routes
would be determined and
persons with special
evacustion needs, such as the
handicapped and seniors. 10
be provided for. The disaster
plan should include provisions
for emergency medical care,
shetier, food and safety
following a flood, Rivers sad.
Additionally, it would be
advisabie for the city io have s
‘‘secovery plam® prepared 30
that selvage and safery
operations could be under-
taken with minimal delay.
| h

RECOVERY PLAN

Adeguate flood insurance
and a written plan for the
renadilliaiion o dewmoliiion of
damaged property should be
decided upon a1 a step in the
emergency planning. she said.
The ciiy should determine the
direction it wouid want to take
wfier a Nood and notify the
Federal government, which
would take m major role in
recovery ellorns,

| believe the city should
draft & Memorandum of Un-
dersianding with the Federal
goverameni,'” Rivers
enpiained, which would give
the city more freedom from
Federal regulations if a Mood
does occur. For example,
under Federal requirements
any building suffering more
than 50 percent damage thel
does nol have g pre emergency
plan would have 10 be
demolished.

Soma indians had ditferant
names in ditferent a8
»ons.
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council capsules

City hears final report on flood study

By Josune Garvison

The Maninton Spriaps
Planning Commission and
City Council received the finad
report this weeh from i
University of Colorado Center
for Design and Developmem
om 1he Flood Hazsrd Mitigtion
Pian lor Manitou Springs.

The plan  inciudes
recommendstions for
mitigating 1he flood hatards
sleng Fountain and Runion
Ciecks. Some of e
recommendations would be
costly, but oibers could be
implemenied ot faitly low
tost.  Imcressing public
swarenets of flood harards,
and waching prople what to
do it & flood occurs, would
spve Yves aad would mot'be
ooutly 10 implement | acearding
S0 the repore,

*Pramly  =mesd =
oRdtrsiand thai ihey shouid
vilnb on foot o ilgier ground
in the sven! of o flood™,
aoplained Pam Rivers from
the University. "It is & mistake

0 try o excape o flash Nood ia
the foothills via sutomoblle'’,
she said. Rivers has bren
Involved with the research for
e report since lnst Falt when
B was aanounced that the
University and Maniton
had & gram
from the Federal Emergency
Management Agency 1o fund
the research and 1he teport.
Other less  enpensive
recommendations in 1he repoet
Include improving the Clty’s
flood warning sysiem, snd
sepping up the City's abilivy
to deal with s flood
emergency. *'The City is
ill-prepared 81 prezent to
handie 5 major flood',
admitted Chy Manager, Hugh
Xing. The report necommends
the Cliy should devise snd
orectice 8 Dlaaster Plan 1o
inpiydes semoving Ly
smergency eguipmeni 1o
iigher ground such as ai tier
High School.

The University presemsed is
Flood Hazard Miigation Plan
1o the Board of Directors of
the Manitow Springs
Deveiopment Compsay on
May 9th. The Developmen
Company sebsequently pasced
a Rewolution recommending
the City takie pocitive steps (0
jmplement the Undvertity's
Plan for Mirgating Flood
Hazards in Manitouw Springs.
The Resolution staies the City
should et sespoasibly ls
increasing public swarencss of
flood harards; and showld
maintain s beter level of
preparedness for dealing with
s flood. a1 owilined in the
Report,

Pikes Posi Jownsl
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Manitou council considers
cleanup of lots, sidewalks

.- Residents of Manitou Springs
may be asked by their city gov-
‘wenment to put more effort into

spepalting their sidewalks snd

eleaning up thelr lots this epring.-
+ .The subject came up s the
“Manitou Springs City Council, at
‘fis monthly meeting Tuesday,
was discussing the clty Chamber
‘of Commerce’s plans for the

- annual, cltywide, spring cleanup
May 4 so the city will be more

-atiractive for lourisis.

- Councilman Christopher Daly
aaid the iems of broken
sidewatks and lots clutiered with
Junk are getting worse.

“Let’s get more detall,” Coun-

"climan Dan Stusrt sald. The

councll informally referred the
maiter to committees for further
study. .
h:‘be wﬂﬂml:d; of
i m

Harvey W. end Barbara L.
‘Blasdel to expand their Manitou
Motel at 239 Manitou Ave. The
approval s not binding.

Pete Susemihl, the Biasdels’
sttorney, said the couple wanted
the approval before submitting
for finai permission.

Chuck Murphy, & nearby resi-
dent and town-house owners as-
soclation spokesman, said, *“The

isn't the way we'd lke it
to be but it is much more suit-
able” than before the Blasdels’

began consulting with the neigh-
bors

The commission heard »
by the research

team from the University of
-Cotorado

ai Colorado Springs

working on Lhe Manltou Springs
Flood Hatard Mitigation Plan.

Eve Gruntfest, principal in
vestigator and a geography pro-
feasor, said, “‘our Hierature re-
view Is pretty well complete and
we have an idea whai other city
commissions with similar flood
hazard problems have done.
We're now ready fo focus on
Manlio: Springs.”

Manitou's problem Is occs-
glonal Mash Mooding.

Formation of special district

suggested to lead flood plan

By Glenn Urban
GT Stalf Writer

A specla) dlstrict should be
formed to be the loca! leader in
& flood conirol plan for Manitou
Bprings and Fountaln Creek, the
board of the Pikes Pesk Area
Councll of Governments was told

Wednesday.

Eve Gruntfeldt said that an
jarban drainage district Is the
Joglcal agency to represent local
governments here In dealing
with the Army Corps of Engi-

r3 {0 work on a flood control
lan for the upper Fountain

eek area.

; Ms. Gruntfeldt recommended
p district after it appeared that
there will be no lead government
agency to deal with the corps as

It works to carry out directions

from Congreas.

Ms. Gruntleldt is co-direcior
of the Flood Hazard Mitigation
Plan, & gronp working from the

* geography department at the

University of Colorado at Colo-
rado Springs. She 1s 8 facully
member there. '
The study made by the group
is funded by a grant from the
Federal Emergency Man-
agement Agency and Is expected
:1;' :e completed by June, she

Tony Apodacs of the corps
office in Albuquergue told the
board that the preliminary study
showed there is flooding danger
in areas along the Founiain, but
the corps cannot go shead with
a second phase of the study
unless there is a local lead agen-
cy to work with,

Being a lead agency may in-
clude spending money, and mo
neither Et Paso County nos Man-
ftou Springs has offered to take
that role. Jts cost was not de-

termined.

PPACG could only offer to be
a coordinating agency. It Is not
a governing agency and has no
source of funds (o tinance part of

the expenses of & flood control

program.
Apodaca sald that the pre-
Hminary study made by the

completed soon and
work with local officials to ex-
plain the study, but will be pre-
vented from giving coples of the
study to local governmenis be-
¢ause of rules set In Washington.

Marcy Morrison, board mem-
ber and vice chalrman of the E
Paso Couniy commissioners,
tives In Manitou Springs. She
suggesied that the best Ides for
flood problems In the area might

_be to establish an early warning

system.

Apodaca sald he believed that
Installing a waming system I3
notl permitted by the kind of
program ihe engineers are &l
fowed 1o do.

Apodaca probably wili be back
next month for more discussions
of the plan with PPACG, he said.

Possibility of flood
in Manitou studied

By Ciwig Cobler
GT Stalt Writer

Splitting the town of Manliou
Bprings, the frozen waters of
Fountain Creek cresic =
gorgeous picture.

Bui those same waters can
turn ugly, spiting wut of thelr
banks and causing millions of
dollars in damage and even
deatha,

Experis In hydrology agree
Manitoy — llke nearly 200 other
Colorado cities built In the days
when flood hazard lations
were unheard of — Is in a pre-
carfous situation. But for years,
the same experis have said
there was tittle Manitou could do
sbout its. predicament shori of
moving its downlown.

Until now, that is. A team of
researchers from the University
of Colorado at Colorado Springs,
in cooperation with the Federa!
Emergency Management Ad-
ministration, hopes io change
that doomaday sttitude, '

The team mel Monday night at
the Manitou City Hall with a
handful of town residents to ex-
plain thelr project and ask for
support.

“There's 8 risk In talking
about fooding,” said BlII Leon,
director for for the Center for
Community Development and
Design at UCCS. “There’s an
Image It could be a disaster
waiting to happen.

“But there's snother image
that Manliou can put forward,
that is, » community that is
facing its problems and dealing
with it effectively.”

The researchers hope Manitou
can become a sisiewlde and
perhaps nationwide example for

for & disaster before it
appens, Leon said. The project
was funded in part by FEMA.
“We wan! to show other ways
to people who feel they now have
the choice of eilher denying the
threat or declding it will be 30
borrible that they shouldn't take
any responaibllity for preparing
for It," sald Eve Gruntsfest, a
UCCS geology professer leading
the project.
The three goals of the projeci
are:
B To creaie a plan to reduce
tia) losses from existing
hazards.

B To ensure that If a flood
occurs, the recovery efforts will
help reduce the threat from
future floods.

B To use cltizen participation
and encourage pubiic awareness
of the Nood hazard and the range

of policy options.

FEMA and UCCS are financ-
Ing the 45,000 study, which s
expecited tc be compleled by
August. The Manitou City Coun-
4] has endorsed It with a resolu-

However, the busincss com.
munity of the small tourist town,
even though It supports the goals
of the study, is fearful of a
backlash created by publicity of
the potential dangers.

“1f we get a story that Man-
Rou is a flood dlsaster walling to
happen Ln May, lourists will go
elaewhere,” said Joanne Gar-
rison, president of the town's
Economic Development Co. ““1
heppen to dispute thal
statement, and ! represent a lot
of history that says we haven't
yei (had a disaster). So why
now?"'



CITY OF MANITOU SPRINGS

“hs e (ool ol Pihes Poak”
608 MANTTOU AVENUE . MANITOU SPRINGS, (X0LORADO (0829 (300 &B5-5481

‘e

DATE: JINE 15, 1985
90: CITY COXRCIL
FROv: PAUL INTEMANN, CTIY PLANKER
SUBJECT: FLOOD BAZARD MITIGATION PLAN XMPLEMENTATION
The following schedule is proposed in renponse to the Flond Hazard Mitigation
Plan presented on June 1l
CONTINDE WPPCRT—Counci) representation to 1sad effort

¥arning Svetem .

= Coordinate with Ute Pass Commmnities

~ Mithorize Purchase of Gages

= Organize Volunteers
= Extablish Procedures within City

debby for Urban Drainace and Flood Control District
= Meet with Other Local Goverrments and Pikes Peak Area

Council of Govermments
CITY SIAPY D MTEYD SPRINGE IVELOIENT OIMPLARY

Llear Channel
-~ Propose Clean-up
CITY STNYT ~ IRINF JEVIRN

ations Plan
- Request Acsistance frar El Paso County Civil Defense

0 B ACCONPLISEED YRROUGE SPRING
aff/Citizen Sroup to Strategize

0 Al) Recommendations
Jducate the Public/Promte Flood Insurance Purchase/Encourage
loodproofing

= Drganize Annual Campmign

= Bchedule Beenario Showings

~ Rexuest Pederal Bmergency Management Agency workshop

~ Request Workshop with Colorado Water Corservation Board

nas/initiste Mero of Understanding
= Organize Effort

= Neeting with State Historic Preservation Office,
Colorado Water Conservation Board, and Pederal Emergency
Menagexent Agency
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APPENDIX I
SLIDE SHOW NARRATIVE

This brief overview is designed to accompany the showing of the slide
show depieting the likely effects of a 100 year or one percent flood in
Manitou Springs. The slide show can be borrowed for public showings from
the Manitou Springs Public Library.

A, Floodplain Management

Humans have historically settled along waterways in recognition of
their many benefits. In constructing these settlements, however, we have
often failed to realize that flooding is a natuwral and inevitable
process. In those areas where humans utilize and inhabit land areas that
are subject to flooding, a potential conflict arises. Floodplain
management is a comprehensive approach toward resclution of this conflict
which may include both structural and nonstructural measures and may
address both preventive and gorrective actions.

The Federal Context

Floods affect thousands of communities in the United States. More
than 300,000 people are evacuated due to flood threats. Since 1975 an
average of 200 people died in floods each yezar in the United States, and
annual flood damages now average nearly $5 billion (U.S. Department of
Commerce, 1985: p. i)}. Figures 11 and 12 dramatically show the nation's
vulnerability to floods. Flash floods are particularly disastrous in
terms of loss of lives.

Structural and nonstructural measures have been adopted to limit flood
damages. Structural measures include channel enlargement and the
construction of levees, reservoirs and bypasses. Structural measures can
greatly reduce flood threat and consequent loss but they can also create a
false sense of security and encourage development in partlally protected
areas. Thus, when a rare flood occurs even greater flood losses may be
sustained. This may account, in part, for the trend toward increased
flood losses as shown in Figure 12 (U.S, Department of Commerce, 1985:

p.3).
Coloradoe Context-Relation to the 406 Plan

A Flood Hazard Mitigation Plan was prepared by the Colorado Water
Conservation Beoard to address critical issues relative to floodplain
management at the state level (Colorado Water Conservation Board, 1985),
The plan identifies areas which are vulnerable to flooding, documents
existing federal, state, and local programs relevant to flood hazard
mitigation, and provides guidance to local govermments regarding
reasonable actions to take to reduce flood damages. The Plan is a
resource to help state and local agencies develop, in light of limited
budgets, policies and programs which will mitigate flood losses in
Colorado.
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Manitou Springs is one of more than 200 communities which faces a
flash flood threat. Flood hazards exist in all 63 of Colorado's
counties. Approximately 150,000 people permanently reside in Colorado's
floodplains. At least 350 people have died in Colorado as a result of
flooding in the past 100 years. Cumulative flocd losses in Colorado's
history are estimated to exceed $1.6 billion dollars in present value
(Colorado Water Conservation Board, 1985: pp. vii-viii).

Across the state, only abtout nine percent of all floodplain structures
are insured and most are underinsured. In the state there are over 2000
dams. Six of these dams pose some threat to Manitou Springs.

The slide show you are about to see is designed to make you aware of
the flood hazard facing Manitou Springs. The script and slides describe
what the effects of a 100 year or one percent storm are likely to be
(These terms and others are defined in the Glossary provided as Appendix
B). Two scenarios have been developed. The first one shows the effects
of the storm at the cwrrent level of preparedness, -The second one shows
how Manitou Springs can dramatically reduce loss of life and property
damages by being aware of the flood hazard, making preparedness plans, and
implementing a warning system,

This slide show is based on the best available information fram the
Federal Emergency Management Agency, the Colorado Water Conservation
Board, the Colorado Division of Disaster Emergency Services, the city of
Manitou Springs, and newspaper accounts of historical floods. For further
information about flood hazard or what you can do as a student, citizen,
teacher or public officlal to reduce the disastrous potential of a flash
flood in Manitou Springs, please refer to the 1985 Flood Hazard
Contingency Plan available in the library or at ity Hall in the Planning
Department. The addresses and telephone numbers of the various state and
federal agencles which will provide assistance can be found as Appendix D
to that report. A glossary and a bibliography are also included in that
report.

As of 1985, Manitou Springs has taken the initiative necessary to
begin the long process of long term flood hazard mitigation., A citizen's
committee is established. We hope this slide show will be shown often to
" give residents and business owners an idea of what the consequences of a
flash flood are likely to be. It is not meant to frighten anyone. Since
Manitou Springs has had little recent experience with major floods, it is
easy for people to think a disastrous flood cannot occur. Research shows
that a prepared community can effectively reduce loss of life from
flooding., Time is very short in a flash flood situation. Knowing
appropriate actions to take can save lives.

After you see this slide show think about the following questions:
= What can you do to be better prepared for a flash flood?

~ What would you do if you received an official warning to evacuate?
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-~ Where is the high ground nearest your home, your school, your workplace?

- Since flash floods happen so quickly, often, even with a warning system,
you cannot be sure that you will get an official warning. What
envirommental cues might indicate that you should get to high ground?

The slide show can be seen more than once or stopped at significant
points for discussion or for clarification., The second scenario offers
suggestions for the community and individuals to reduce loss potential.

Please refer to the entire Manitou Springs Flood Hazard Mitigation
Plan for detailed background and information on what you can do to reduce
the loss of life and property from flash flooding.
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APPENDIX J

MEMBERS OF THE MANITQU SPRINGS FLOO{: HAZARD INTEREST GROUP

All addresses are in Manitou Springs, CC 80829 unless specified otherwise

Stepnen Faulkner

R. and Joanne Garrison

Arlene T. Wood

Raquel Gonzales

Fenny Kaufman

Mike Mathis

Bob Naatz

Margi Wood

Jim Vining

Alan Jensen

Beverly Argo

Ken Baird

Margaret and Sean
Harnett

Autumn Lewis

Charles Barsotti

David Chorpenning

355 Via Linda Vista
P.OQ. Box 72

7 Escondido Valle
104 Capitel Hill
934 Manitou Avenue
953 Manitou Avenue
106 Pinon Lane

25 Waltham Avenue
113 Deer Path

8 S. Nevada, #208, C,Spgs. 80903
313 Clarksby Road

814 Manitou Avenue
(Bank of Manitou)

T Narrows Road

Box 992
Box 312

1107 Manitou Avenue

-115~

685-9836
685-9456
6855781
£85-1388
685~4101
6585-4242
685-3719
6851339
685-1168
6330114
685-1317

685-5652

685-1732

685-1491
685-9195

685-5663



APPENDIX K
Program for Regional Observing and Forecasting Services (PROFS)

PROFS is a program studying methods of improving short-range
operational weather services through the transfer of scientific and
technological advances, The program was initiated in 1980 within the
National Oceanic and Atmospheric Administration's Environmental Research
Laboratories (ERL) located at Boulder, Colorado.

Information available at PROFS workstations include the following:
1. Visible and infrared satellite data;

2. Radar reflectivity from conventional National Weather Service
radars such as those located at Limon, Colorade and Cheyenne, Wyoming;

3. Weather observations such as wind speed and direction, temperature,
dew point, pressure, precipitation, and solar radiation;

4, Time-height cross section profiles on wind, dew point and
temperature;

5. Lightning data; and,
6. Surface observation data.

PROFS collects this data, stores and processes the information, and
then combines and displays the data to forecasters. The increased amount
of real-time meteorological data coupled with retrievabale archived
weather information provides enhanced severe storm and flash flood
warnings and significantly improves weather services.

The current system utilizes large main frame camputers but the
capabilities will soon be available from minicomputers. Plans for the
future include installing the PROFS system in 115 National Weather Service
offices across the country including Denver (scheduled to be the first in
operation ~ October, 1985) and Pueblo. It is estimated that the cost for
each office will be $150,000. Colorado Springs is not among the 115
providing the necessary coverage. Expenditure of funds to provide the
Colorado Springs area with its own PROFS system would allow for more
detailed analysis and forecasting for the Pikes Peak region than could be
possible through the Denver office.
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APPENDIX L
ANSWERS TO QUESTIONS FREQUENTILY RAISED

1. If we constructively take action to reduce our flood loss potential
won't we scare tourists away from Manitou Springs?

Manitou Springs citizens are concerned about the costs of recognizing
the flood threat., They focus on the unlikely prospect that a well
organized flood hazard preparedness plan will scare tourists away. Two
points are raised here to counteract this fear of negative publicity.
There are costs associated with ignoring the flood hazard., The loss
potential from a flash flood in the cammunity 15 substantial. It is just
as likely that a tourist will be pleased that the community has taken =
positive, active stance and is prepared in the event that a flash flood
should occur, Put simply, public awareness saves lives, It is not
costly but requires conscientiocus effort on the part of residents and
business owners.

Many beautiful communities which rely on tourists for a substantial
portion of their economic base face flash flood threats. In Boulder, for
example, signs are placed in publiec parking lots located in the
floodplain calling attention to the hazard, Boulder's economy has not
been hurt by these signs, On the contrary the signs become part of the
everyday landscape and should an individual nctice the ereek rapidly
rising, a change in the sound of the creek, or receive an official
warning, he or she will know to take action irmediately and get to high
ground. In the Big Thompson flood, eleven pecple died driving alone
through the canyon (Gruntfest, 1977). Had they known an appropriate
action to take perhaps they would have survived,

California's initiative in public preparation prior to a major
earthquake i1s a second example., Earthgquake preparedness week is an
annual event. A realistic appraisal of the earthquake threat there has
ineurred no noticeable economic costs.

It 1s understandable that Manitou residents would be concerned that
negative press affects tourism, but there can he positive press as well.
Articles can highlight a well~informed, active, innovative community
which is effectively dealing with its flood threat by being prepared and
setting a national example.

Even a flood event can have minimal negative economic consequences.,
Estes Park suffered the equivalent of a 500 year flood in July, 1982 due
to a dam break. Within a week the town's tourism equalled preflood
levels. In fact, Estes Park is the only Colorade community in 1982 to
post an increase in tourist dollars during thaft summer month.

2., I've lived in Manitou Springs for more than 40 years and I have never
Seen a major flood like the one shown in the rlood scenario., I think the
engineers are wrong. Why do the "experts" think we are prone to
disastrous flash floods when our experience is so limited?

-117-



This report is based on the best available information. The
research team used the most recent statistics and maps that the
Federal Emergency Management Agency, the Corps of Engineers, the
Colorado Water Conservation Board, and the other agencies have. We
conducted an exhaustive review of newspaper clippings and government
documents. We did not undertake new hydrological studies, Even if
the reader disputes the specifics of the engineering statistics, the
city faces a serious flood threat and must take action. Our work is
not meant to be the basis for a fight over hydrologic mocdels. Rather,
it is meant as a basis for the implementation of flood hazard
mitigation actions in Manitou.

3. We don't have the money to develop a warning system that costs
half a million dollars., What can a small community like Manitou
Springs do?

This report was designed to provide options for Manitou Springs.
It should show that a motel owner or a city council member has a clear
range of options based on the best experience of other communities,
The findings in this report give individuals a range of actions to
take. Choosing a route for getting to high ground before the flood
event might save somecne's life. A motel owner can think now about
how to notify guests and what is the most responsible plan for getting
to high ground from the property. Thought given now will save precious
time in the actual event. In the Big Thompson Canyon flood, police
officers had tu spend so much time warning campers at local
campgrounds that many people received no warning at all. It is not
sensible to panic or to deny the threat,

4§, Manitou Springs has many pressing problems. The low probability
of a flash flood is not at the top of the list, Why should we spend
scarce resources of time and money for this problem?

We realize that in a daily scheme of activities, flash floods
often are not mentioned. However, this report should serve as a basis
for discussion and action. Manitou Springs now has a more complete
picture of the range of adjustments possible than nearly any community
in the United States. It can be the foundation of a pre-flood and a
post-flood hazard mitigation plan.

Some have suggested that having a post flood plan is not
necessary. They argue that planning for after the flood, before a
flood, is like locking the gate after the cow escapes. However, a
look at how often American taxpayers are called upon to bail out
communities time after time reveals the importance of using the
disaster as a opportunity to make the community less vulnerable in the
future. The Federal Emergency Management Agency now requires a
mitigation plan as a condition of recovery and reconstruction
funding. If the community develops a plan now with a sense of vision
for Manitou Springs, it is likely to be much more thoughtful and
useful than one that is put together under pressure following a flood.
Preplanning makes all the difference.
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