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PREFACE

The State of Colorado its political subdiVisions and our citizens are confronted daily
with the possibility of floOding and related hazards Floods have the potential for

inflicting tremendous damages with significant losses of life and property as well as

posing a threat to the health safety and welfare of Colorado s citizens

Current growth and population migration require a heightened awareness that the

impact of flooding may likely increase over time Mitigation begins with effective hazard

assessments and comprehensive disaster preparedness programs Mitigation builds

upon the foundation of disaster preparedness by implementing strategies which are part
of an overall plan to effectively reduce losses from disasters

The Colorado Office of Emergency Management OEM is designated by law as the

coordinating agency for disaster preparedness response recovery and mitigation The

Colorado Water Conservation Soard CWCS is the lead state agency for flood

mitigation These two offices assist other state agencies local governments Native

American Tribes and the private sector in addressing hazard identification and mitiga
tion actions

This flood mitigation plan represents a commitment to mitigate potential losses and

damages by isolating the primary causes and recommending courses of action The

intent of the information ideas and recommendations contained herein is to make a

concerted effort to reduce or limit flooding impact on the people of Colorado

This plan reflects the state s priorities for flood hazard mitigation These priorities were

developed through a privatellocallstate federal team process In order to implement this

plan a number of agencies entities and others need to work together to successfully
mitigate damages caused by f1ooding The goals and objectives outlined in the plan and

within the appendices support this effort Accomplishments can only be realized by joint
efforts dedication and commitment to mitigation

This plan was prepared in accordance with the Stafford Act and FEMAlState Agreement
for Presidential Disaster Declaration DR 1186CO

Contents 2 21 988 00 11 PM
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Chapter 1 Introduction I
I J I j l PI c o i J

1 0 Introduction

1 1 Purpose
In addition to fulfilling the legal obligation under the

Stafford Act this mitigation plan serves

To recognize and describe flood hazards and

their impact upon the state

To identify federal state and local agencies
capabilities and shortfalls and assign responsi
bilities to 1 develop programs activities

strategies and recommendations for mitigation
and 2 monitor and implement predisaster and

postdisaster mitigation measures

To document existing federal state and local

govemment programs that relate to flood hazard

mitigation
To identify and discuss critical issues which if

resolved would enhance mitigation efforts

To identify and establish mitigation goals objec
tives and priorities for governmental actions to

reduce flood damages
To offer mitigation strategies and measures for

the state and local government jurisdictions to

use in their planning efforts

To guide the State of Colorado and its local

jurisdictions in taking action as may be reason

ably expected to reduce flood damages

To document the flood and recovery process

resulting from presidential disaster declarations

1 2 Scope
The scope of the plan is statewide It is not necessar

i y limited to the declared disaster area because all

streams in Colorado have the potential to flood and

cause damages regardless of the cause Both short

term and long term opportunities for flood hazard

mitigation are considered Furthermore ideas for

mitigation measures that go beyond existing federal

state or local funding frameworks have been evalu

ated

The plan does not attempt to consider mitigation

opportunities for some of Colorado s other natural

hazards such as drought winter storms avalanches

tomadoes earthquakes and wildfires A Wildfire

Mitigation Plan Landslide Mitigation Plan and

Drought Plan have been developed and supplement
this Flood Hazard Mitigation Plan Future floods in

Colorado are inevitable and this plan should be re

viewed and updated annually or as necessary follow

He

ing each major disaster

The Mitigation Plan is not a manual on what state

agencies should do when the next flood or dam break
occurs Such response procedures are covered in the

Colorado State Emergency Operations Plan pre

pared and updated by the Colorado OffIce of Emer

gency Management see Appendix C References

1 3 Authority

1 3 1 Federal

The requirement for state governments to prepare a

Hazard Mitigation Plan following a Presidential Disas

ter Declaration is stated in Section 409 of Public Law

93 288 Robert T Stafford Disaster Relief and Emer

gency Assistance Act Stafford Act as amended by
Public Law 100707 42 U S C 5121 et sea and the

Hazard Miti9ation and Relocation Assistance Act of

1993 and establishes the prerequisites for state re

ceipt of federal disaster assistance The Act requires
the identification evaluation and mitigation of signifi
eant hazardous conditions attributed to the most re

cent disaster Additional authority is derived from the

following

Presidential Executive Order 11988 Floodplain
Management

Presidential Executive Order 11990 Protection

of Wetlands

FEMA Regulation 44 CFR Part 13 administra

tive requirements

FEMA Regulations 44 CFR Part 17 Subpart F

drug free work place

FEMA Regulations 44 CFR Part 206 Subparts
M N

Final Report of the Interagency Floodplain Man

agement Review Committee June 1994

FEMA DR 1186CO Hazard Mitigation Team Re

port October 1997

1 3 2 Slate

Presidentially declared disasters include a stipulation
that the state must initiate the mitigation process This

condition is required by Section 409 of the Stafford Act

as amended and is also stated in the FEMAState

Agreement for DR 1186CO Flood Disaster in Col

orado declared August 1 1997 The governor
through his executive power directs specific agencies
to participate in postdisaster mitigation activities Ad

ditional authority is derived from the following sources

File FHMPchapter 1 pub Chapter 1 1 1 29 98 9 59 AM
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Colorado Disaster Emergency Act of 1992

Part 21 of Article 32 Hie 24 Colorado Revised
statute 1988 as amended

Governors Office Colorado Disaster Emer

gency Act of 1992 Part 21 of Article 32 Title 24

Colorado Revised statute 1988 as amended states

the govemor as the executive head of state has

the inherent responsibility constitutional and statu

tory authority to commit state and locai resources

personnel equipment and finances for the pur
pose of meeting the dangers to the state and
its people presented by disasters This responsi
bility is exercised through the director Office of

Emergency Management OEM Department of

Local Affairs DOLA The Govemor s Disaster

Emergency Council serves as an advisory council

to the govemor and the director Office of Emer

gency Management on all matters pertaining to

Declarations ofstate Disaster Emergencies and on

the response and recovery activities of state gov
emment

1 3 3 Local Government

Local governments play an essential role in imple
menting effective mitigation both before and atter

disaster events In a postdisaster environment locally
affected areas are also expected to participate in

mitigation evaluation Local govemment participation
with federal and state agencies in the Colorado Hazard

Mitigation Team process is crucial Recommendations

on alleviating or eliminating a repetitive problem often

focus on local assessment as to the cause of damage
and depend on a local applicant for implementation

Both OEM and the Colorado water Conservation

Board CWCB have suggested communities prepare
a flood hazard mitigation plan for their jurisdiction This

is a logical extension of the mitigation planning pro
cess initialed on a national scale by the federal gov
ernment A carefully dratted plan can be an extremely
valuable resource to formulate annual work programs

budgets and policy positions

1 4 Goals and Objectives
The Colorado Flood Hazard Plan is the comerstone for

establishing and guiding astatewide effort to reduce or

eliminate the impact on life property and the environ

ment from the flood hazard The costs of responding
to and recovering from repetitive flooding increases

with each event However it is possible to break the

cycle of recurring damage by evaluating the root cause

and choosing a logical and realistic course of action

from among potential altemative solutions to eliminate

or reduce either the cause or its impact

The implementation of mitigation measures is chal

lenging due to additional costs and assuring cost

effectiveness of the measures Mitigation measures

can be difficult to initiate because of social economic

andor political oppositions Perceptions of benefit vs

threat diminish greatly as an event fades from thought
However mitigation successes can be accomplished
by preparing accurate assessment Information regard
ing hazards and when mitigation is supported by
strong leadership and a commitment for positive
change

Govemment officials at all levels must understand that

without proactive mitigation action by all applicable
government agencies the costs associated with a

natural disaster will increase If no mitigation is done

the accumulated costs of future disasters will far

exceed the cost of mitigation efforts applied now

1 5 Definitions

The following definitions are offered as a guide toward

better understanding the similarities and subtle differ

ences between the major concepts discussed in this

plan all developed to reduce flood damages
additional definitions and acronyms are listed in Ap

pendixD

Hazard Mitigation A plan to alleviate by softening
and making less severe the effects of amajor disaster

or emergency and of future disasters in the affected

areas including reduction or avoidance Hazard miti

gation can reduce the severity of the effects of flood

emergency on people and property by reducing the

cause or occurrence of the hazard reducing exposure
to the hazard or reducing the effects through pre

paredness response and recovery measures Hazard

mitigation is a management strategy in which current

actions andexpenditures to reduce the occurrence or

severity of potential flood disasters are balanced with

potential losses from future floods

Floodplain Management A comprehensive ap

proach to reduce the damaging effects of floods

preserve and enhance natural values and provide for

optimal use of land and water resources within the

floodplain lis goal is to strike a balance between the

values obtainable from the use of floodplains and the

potential losses to individuals and society arising from

such use Various floodplain management strategies
are organized in Chapter 5

Dam Safety A program to inventory classify and

inspect dams to identify hazardous conditions and

ensure proper maintenance through corrective orders

for the purpose of protecting human life and property
A dam including the waters impounded by such dam

constitutes athreat to human life or property if it might
be endangered by overtopping seepage settlement

erosion sediment cracking earth movement earth

quakes failure of bulkheads flashboards gates on

conduits orother conditions

File FHIIP chapter 1pul 126 98 10 05 PMChapter 1 2
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Emergency Preparedness A program to reduce

vulnerability of people and communities of this state to

damage injury and loss of life and property resulting
from natural or man made catastrophes see Ap
pendix D

Geologic Hazard Management A program to recog
nize hazardous geologic processes and conditions and

their potential adverse effects on existing or proposed
works of man Upon identification of such geologic
hazard constraints a second phase of management
requires effective statutory and administrative proce

dures and actions to minimize loss of iife and property
through prudent controls and mitigation

Sill CO

May 18 1984 Aood Waters Near Crest j

Sill CO

June 3 1984 Flood Waters Crest

IIlJ fM iioil @ l@i
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Chapter 2 Hazard Identification and

Evaluation

2 1 People and Hazards
Websters Definitions

Relationships between flood hazards and population Flood a temporary condition of
identify patterns of risk as shown in figure 2 1

Relationships between patterns of risk and steps taken inundation of normally dry
toward preparedness explain degrees of vulnerability land areas

to which various Coloradans are exposed Hazard a source ofdanger

Such relationships are not new to Colorado The Mitigate to cause to become less

natural phenomena involved have occurred here long harsh or hostile to make

before people settled near them and were impacted by less severe

them Risk grows from the increasingly close associa
i h 1 1 1 l i H lY

tion between natural phenomena and a growing popu
lation value of property including structures and contents

People become vulnerable to hazards when they
exposed to the 1 DO year flood in Colorado is estimated

to be over 11 billion dollars Cumulative flood losses
choose knowingly or unknowingly to live near the from the turn of the century to 1993 from the state s

areas where these extreme events occur Vulnerability most damaging floods are 3 3 billion 1995 dollars

is also related to preparedness People who prepare
for the occurrence of an extreme event are less vulner 2 2 Types of Hazards
able to tt than those who do not The vulnerability of

Colorado s population is rooted in a relationship be 2 2 1 Floods
tween the occurrences of extreme events the proxim
ity of people to these occurrences and the degree to Floods in Colorado occur on riverine systems con

which ttiese people are prepared to cope with these sisting of a basin or watershed and a hierarchical

extremes of nature order of stream channels which convey the normal

flow of water through the watershed The area adja
Today flood prone areas have been identified in 268

I
cent to the channel is the f100dplain Flooding results

cities and towns and in all of the 63 counties in when the flow of water is greater than the normal

Colorado Using information supplied from local units carrying capacity of the stream channel Rate of rise

of government there are estimated to be approxi magnitude or peak discharge duration and fre

mately 250 000 people now living in Colorado s flood quency of floods are a function of specific physic
plains The Colorado Water Conservation Soard graphic characteristics Generally the rise in water

CWCS estimates that approximately 65 000 homes surface elevation is quite rapid on small and steep
and 15 000 commercial and industrial business struc gradient streams and slow in large and flat sloped
tures are located in Colorado s floodplains The total streams

Coloraclo Flood F1acts
L

Counties CitiesfTowns with Flood Prone Areas 268

Population of 100 Year Floodplain 250 000

Homes in 100 Year Floodplain 65 000

CommercialIndustrial Businesses in 100 year Floodplain 15 000

Total Value of Property in 100 Year Floodplain 11 Billion

Cumulative Flood Losses from Turn of Century to 1997 3 3 Billion

Soun cwes Figure 2 1

l k C t i 1 1 I t tV AU 1m
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The causes of floods relate directly to the accumula
tion of water from precipitation or the failure of man

made structures such as dams or levees Floods
caused by precipitation are further classified as com

ing from

Rain in a general stannsystem
Rain in a IocaJized intense thunderstonn

Meting snow

Rain on melting snow

Ice jams

Rainfall and metting snow in the mountains feed four

major river systems with headwaters in Colorado

These are the Missouri Arkansas Rio Grande and

Colorado River basins These basins encompass

many small streams and rivers as shown in Figure
2 2

Precipitation in each basin is related to the seasons

and two major sources of moisture Summer showerll

and thunderstorms that occur from June througn

l u

41
I

101 Ill

09 101 1lI6

o c

Figute 2 2
108

September primarily are caused by moisture from the
Gulf of Mexico or the Pacific Ocean During the fall
occasional general rainstorms and thunderstorms 0c

cur from wet and warm cyclonic air masses which

move in from the southern Pacific Ocean Winter and

spring rain and snow storms are generally a result of
moist air masses which originate in the cooler northem
Pacific Ocean and move inland across the Pacific
Northwest

Floods caused by failure of manmade structures are a

result ot

Hydrologic deficiencies

Structuraldeficiencies

Improper Opetation or Sabotage 1 case in CO

Each of these causes results in floods which have

distinct characteristics relative to rate of rise volume

duration and flood season

10 1001 103 02

n

U1

39

38

I
I

37

102lOS Itl
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2 2 1 1 General Rain Floods

General rain floods can result from moderate to heavy
rainfall occurring over a wide geographic area lasting
several days They are characterized by a slow steady
rise in stream stage and a peak flood of long duration
As various minor streams empty into larger and larger
channels the peak discharge on the mainstream

channel may progress upstream or downstream or

remain stationary over a considerable length of river

General rain floods can result in considerably large
volumes of water The general rain flood season is

historically from the beginning of May through Octo

ber

Because the rate of rise is slow and the time available

for warning is great few lives are usually lost but
millions of dollars in valuable public and private prop
erty are at risk

The October 5 1911 floods in Pa90sa Springs and

Durango were a result of a general rain system over

tributaries of the San Juan River Basin in southwest

ern Colorado The June 3 1921 flood in Pueblo was a

result of a general rain system in the Upper Arkansas

River Basin The damaging floods of June 1965 in the

Denver metro area were a result of heavy to torrential

rainfall over large portions of the South Platte River

Basin which lasted several days

2 2 1 2Thunderstorm Floods

Damaging thunderstorm floods are caused by intense
rain over basins of relatively small area They are

characterized by a sudden rise in stream level short
duration and a relatively small volume of runoff
Because there is little or no warning time the term

flash flood is often used to describe thunderstorm

type floods The average number of thunderstorm

days per year in Colorado varies from less than 40

near the western boundary to over70 in the mountains

along the Front Range The thunderstorm flood sea

son in Colorado is from the middle of July through
October The widely publicized Big Thompson Canyon
flood disaster of July 31 1976 was a result of an

intense thunderstorm cell which dropped up to 10
inches of rain in a few hours overthe basin

On May 15 16 1993 a thunderstorm induced flood
event occurred at Rifle on Rifle and Government
Creeks As is usually the case the highest flows in the

shortest period of time occurred when an estimated
125 year flood discharge impacted Rifle Structures
and vehicles in harm s way suffered damages in ex

cess of 200 000

On June 17 1993 a flash flood occurred on Shooks
Run in Colorado Springs Damages were confined to a

File FHMPchapterw2 pub Chapter 2 3 1129983 49 PM
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20th Century Monster Rain Stonns Front Range Springs In Durango the fire department had its

emergency operations plan in effect and came

storm Name Date Maximum Rainfall very close to evacuating residents of a mobile

LivennorelBoxelder May 20 21 1904 8
home park on the Animas River

In the spring and early summer of 1995 signifi
PueblPenrose June 26 1921 6 12 cant flooding impacted the lower South Platte the

Cheny CreekJHale May 3031 1935 12 24 lower Arkansas and the Roaring Fork Rivers

Most damages were experienced by agricultural
N Colo Front Range Sept 23 1938 610 landowners In response to the floods the Col

orado General Assembly authorized
Rye S Front Range May 1820 1955 613

Multi

Objective Floodplain Management studies for all

Plum Creek and others June 1617 1965 1416 three rivers The intent of the studies is to develop

Bi9 Elk Meadows May4819t19 6 14
viable politically acceptable flood mitigation rec

ommendations which will reduce future flood

Bi9 Thompson July 31 1976 12 damages Currently all three studies are ongoing
with recommendations for flood mitigation mea

Frijole Creek July 23 1981 816
sures expected by the end of 1998

Fort Collins July 27 28 1997 14 5
2 2 1 2 1 1997 Flood Event

u

Pawnee Creel July 2930 1997 15 1 Description

Source Colorado Extreme Storm Precipitation Data Study by Tom During the summer months all of Colorado is

McKee andNolan Doesken Colorado Climate Center CSU May 1997 subject to convective thunderstorms When suffi

Figure 23 cient humidity is present in the atmosphere some

of these storms produce large amounts of rainfall

in short time periods The source of the humidity

mobile home park on the creeks edge with losses is typically moisture from the Gulf of Mexico and the

estimated at 1 million central plain states which under certain weather pat

In July of 1993 the Town of otis and the unincorpo
terns can drift into eastern Colorado Also in mid and

late summer a monsoonwind circulation brings mois

rated area of Cope in Washington County and the City ture originating from either or both the Baja California

of Yuma in Yuma County experienced a weekend flood area andor the Gulf of Mexico northward up across

event as a result of three con

secutive days of thunder

storms Several homes suf
1997 Flood Event Greatest Impact Areas 1

fered damages and roadways
were inundated with loss in un H J c l

l

excess of 650 000 In otis a
Larim rCounty Morgan Countyflood control and storm

drainage project protecting the Spring Creek drainage In Fort Shaefer Draw northand

northern half of town worked Collins Into the Town ofWeIdona

Falrbrooke and Clearvlew
On August 10 1993 flash

n t Jl I 1

floods occurred on several Drainage channels in western

creeks in Delta County Two FortCollins
Logan County

roads were washed out and a West Vine Drainage ateaIn

flood fight wasconducted with norIhwestem Ft Collins Pawnee Creeknorthwesll

sandbags on Robideaux Colorado StateUn ve1Jty local
westofSlerfjngin At

wood and the Cityof
Creek near the Department of drainage atea

Corrections Detention Facility
Sterling

y f JUIlLJ

On August 26 29 1993 gen
eral rainstorms caused f1ood Additional Declared Counties

I

ing in Archuleta and La Plata

counties Subdivision in Numerous streams and watercourses contributed to flood dam

Archuleta County was threat ages in Uncon Prowers Crowley Kiowa Weld Sacs Otero

ened and roads damaged as ClearCreePhllipsand Elbert counties

the Rio Blanco overflowed Its c oJ J1
J n G L

I

banks south of Pagosa Figure 24
w A

A l
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Mexico into the Southwest The moisture source is

responsible for many of the summer thunderstorms
over Colorado s mountains and western valleys

in late JUly 1997 tropical moisture was streaming
northward across Mexico and the Southwest into Col

orado At the same time a large high pressure system
stalled over the central high plains of the United

states The system s clockwise rotation pumped very

humid air from the central plains and Gulf of Mexico

into eastem Colorado A coid front associated wrth the

high pressure area over the northern plains provided
atrigger to set off thunderstorms as moist air masses

converged over Colorado

In the 34 days preceding July 28 1997 the City of

Fort Collins and most of eastern Colorado received

soaking andlor drenching rains adding to soil mois

ture in some locations As the cold front arrived in the

late afternoon of July 27th strong thunderstorms de

I 1997 FIOodlDamage II
f i O 1 l U1f j i Jo 1lJ IIt J

Public istlI P tam
16 955750

trldividual Assistan Program
7925000t

As ofOctober 1997 Figure 24i

i J CH l j U L i

veloped just north and west of Fort Colllns Later that

night steady rains developed along the eastern base

f the foothills in Larimer County and continued until

bout noon July 28th Several inches of new rain were

Seventeeri NiostlDamaging FioOcfSlin bIOradO Rgu e25 I

J I I 1896

a

r

ion D S D

A

m

A

Oct 1911 San Juan River near Pagosa Springs 2 100 000

July 1912 Cherry Creek at Denver

June 1921 Arkansas River at Pueblo
n

m

n

78 19 000 000 t

2

nn

1 000 000

May 1935 MonumentCreekatColoradofSprings 18 1 760 000 I
m

n m j

ay 1 35 Kiowa c n l
May 1955 Purgatory River at Trinidad 2 4 000 000

m 1
June 1965 South Platte River at Denver 8 500 000 000 f

Ju 1965 Arkan Ri B n

n

16
u

46 ioo Ooo
I

May 1969 South Platte River Basin 0 5 000 000 i
u nu

t
Sept 1970 Southwest Colorado 0 4 000 000

May 1973 South Platte River at Denver

1976 Big Thompson River and CanyonJuly

10 121 500 000

144 35 500 000

July 1982 Fall River at Estes Park
n

u

u un

3 30 680 000

June 1983 North Central Counties 10 17 500 000

2 31 000 000
I
I

1 794830

I200 000 000

I

MayJune 1993 Flooding Western Slope

Western and Northwestern Counties

o

MayJune 1984

6July 1997 Fort Collins Larimer Weld Legan Phillips
Morgan Elbert Lincoln Crowley Kiowa otero

Prowers Baca and Clear Creek Counties
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reported just west and northwest of Fort Collins totally
saturating the ground producing major flooding in

Laporte and setting the stage for the evening flood

event

On the evening of July 28 1997 intense rains began
around 6 30 p m in the foothills west of Fort Collins

Winds from the east and southeast continued to pump
moisture into the storm system throughout the

evening The core of the storm was very small but

remained nearly stationary over the headwaters of

Spring Creek the Fairbrooke Channel Clearview

Channel the CSU Drainage Basin and the West Vine

Drainage Basin Rainfall intensity increased and

reached a maximum between 8 30 p m and 10 00

p m before ending abruptly A subsequent analysis of

rainfall conducted by CSU showed amaximum of 102

inches of rainfall in less than five hours near the

intersection of Drake Rd and Overland Trail

On July 29 1997 slow moving thimderstoms
dumped large amounts of rainfall over the Pawnee

Creek Basin in Weld and Logan counties and over the

Schaefer Draw Basin in Morgan County north of WeI

dona Floodwaters from Schaefer Draw entered the

unincorporated Town of Weldona on the evening of

July 29 while similar damaging floodwaters from

Pawnee Creek entered the unincorporated Town of

Atwood early July 30th west of Sterling and north of

U 5 Hwy 6 Additionally floodwaters flowing east

from Atwood entered the City of sterling

During the Presidential Declaration Incident Period

July 28 August 12 1997 storm systems drenched

other areas in northeastern Colorado as well aseveral

counties in southeastern Colorado In addition the

Denver metro Area received flooding rains as did the

Clear Creek County area to the west of Denver

22 1 2 2 1997 Surface and Hydrology

Larimer Logan Weld Morgan and Clear Creek coun

ties have drainage tributaries to the South Platte River

In addition portions of Elbert and Uncoln counties

have tributaries to the South Platte River The river

basin has a drainage area of about 24 300 square

miles and is located in three states Colorado 79

percent of the basin Nebraska 15 percent of the

basin and Wyoming 6 percent of the basin

The basin hasacontinentalclimate modified by topog
raphy in which there is large temperature ranges and

irregular seasonal and annual precipitation Mean tem

peratures increase from west to east and on the plains
from north to south Areas along the Continental

Divide average 30 inches or more of precipitation
annually which includes snowfall in excess of 300

inches in contrast annual precipitation on the plains
east of Denver Colorado and in the South Park area

in the southwest part of the basin ranges from 7 to 5

inches Most of the precipitation on the plains occurs

as rain which falls between April and September

Rangeland is present across all areas of the basin

except over the high mountain forests Agricultural
land is restricted mostly to the plains Urban or built up
land IS present primarily along the Front Range urban

corridor in Colorado

Phillips County and parts of Uncoln and Elbert coun

ties have drainage tributaries to the Republican River

The Republican River is in turn tributary to the

Kansas River in Kansas The Republican River Basin

in Colorado consists primarily of rangeland with some

farming and ranching communities scattered through
out the basin

The Arkansas River Basin is very similar to the South

Platte River Basin in topography geology and hydrol
ogy Annual mean temperatures are slightly higher
than the Platte Basin Annual rainfall amounts average
between 7 and 15 inches except in the mountainous

areas of the basin Land use is similar as well and

consists mainly of agriculture

Crowley Kiowa Otero and Prowers counties are

drainage tributaries to the Arkansas River In addition

portions of Elbert Uncoln and Baca counties ar

within the Arkansas River Basin

A very small part of the incident area lies within the

Cimmaron River Basin The southern portion of Baca

County has drainage tributaries to the Cimmaron

River The Cimmaron River flows from Colorado into

Kansas and then into Oklahoma where it ultimately

joins the Arkansas River in Tulsa The Cimmaron

River Basin is similar in topography and climate to the

Arkansas River Basin

2 2 1 3 Snowmelt Roods

Snowmelt floods result from the melting of the winter

snowpack in the high mountain areas Snowmett

floods typically begin as spring runoff appears after

the first spring warming trend If the trend continues

up to 810 consecutive days in a basin where the

snowpack has awater content more than about 150

percent of average serious flooding can deVelop The

total duration of snowmett floods is usually over a

period of weeks rather than days They yield a larger
total volume in comparison to other varieties offloods

in Colorado Peak flows however are generally not

as high as flows for the other types A single cold day
or cold front can interrupt a melting cycle causing the

rising water to decline and stabilize until the cycle can

begin again Once snowmelt floods have peaked the

daily decreases are moderate but fairly constant

Snowmett flooding usually occurs in May June and

early July

Fi FHNPctlapta2pub
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Floods in June 1983 along the Cache la Poudre River

in Fort Collins and Greeley along Clear Creek and its

tributaries in Silver Plume and Georgetown and along
the Arkansas River in Fremont and Chaffee counties

were principally due to mefiing snow The 1984 floods

on the westem slope were primarily snowmen flood

ing

2 2 1 4 Rain on Snow Floods

Rain on snowmen flooding occurs most often in Col

orado during the month of May It is at this time of year
that large general rainstorms occur over westem Col

orado These rainstorms are most often caused when

warm moist airfrom the Gulf of Mexico begins pushing
far enough north that tt begins to affect westem

weather In combination with this movement of air

mass is the continued possibility of cold fronts moving
into Colorado from the Pacific Northwest When these

weather phenomena collide long lasting general rain

storms can often occur Rain on snowmelt exacer

bates an already tenuous situation as snowmelt wa

ters rush down heavily incised stream channels Any
abnormal increase in flow from other sources usually
causes streams to leave their banks

During the spring months of May and June when rivers

are running high there is apotential for flooding due to

rain falling on melting snow Usually such rain is over

a small part of a basin and the resufiing flood is of

short duration and may often go unnoticed in the lower

reaches of a large drainage basin To some extent

the cloud cover associated with the rain system can

slow the melting cycle and offset the compound effect
in some cases however rainfall may be heavy and

widespread enough to noticeably affect peak flows

throughout the basin

Flooding along the Colorado River in Grand Junction
in July of 1884 along Clear Creek at Georgetown In

June of 1965 and along the Gunnison and Colorado
rivers at Grand Junction in June of 1983 are examples
of flooding from rain on melting snow The effect of

rain on mening snow in the Colorado River basin in

1983 was fen as far downstream as Mexico In 1984

rain or melting snow caused severe flooding condi

tions at Paonia

On May 28 1993 rain on snowmelt flooding occurred

at Paonia on the North Fork of the Gunnison River

The rainfall occurred over a 5hour period during the

evening This caused the North Fork of the Gunnison

River to reach its highest level since the 1984 flood

season Many miles of agricunure land experienced
severe bank erosion in unincorporated Delta County
The stone riprap at Paonia s wastewater treatment

plant experienCed severe damage as did the bank

armoring at Huff Addttion 31 asubdivision A photo

File FfIMPQlapte 2pub Chapter 2 7
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taken at this subdivison in 1984 is displayed on the

previous page This site has a history of severe dam

age and resulting costs to local state and federal

govemments

2 2 1 5 Ice Jam Floods

Ice jam floods can occur by two phenomena In the

mountain floodplains during extended cold periods of

20to 40 degrees below zero the streams ice over The

channels are frozen solid and overbank flow occurs

which results in ice inundation in the floodplains Ice

jam floods can occur when frozen water in the upper
reaches of a stream abruptly begins to melt due to

warm Chinook winds Blocks of ice floating down

stream can become lodged at constrictions and form a

jam The jam can force water to be diverted from the

stream channel causing a flood An ice jam can also

break up suddenly causing a surge of water as the

reserwir that was formed behind it is suddenly
released Ice jamming occurs in slow moving streams

where prolonged periods of cold weather are experi
enced Sometimes the ice jams are dynamited allow

ing acontrolled release of the backed up waterto flow

downstream In 1955 1962 and 1983 flooding in

Rangely resuited from ice jams as did 1973 flooding
in Meeker

2 2 1 6 Dam Failure Floods

Dam failure floods are primarily a result of hydrologic
or structural deficiencies The operation of a reservoir

can also influence the safety of the structure

Dam failure by hydrologic deficiency is a result of

inadequate spillway capacity which can cause adam

to be overtopped during large flows into the reserwir

Dam failure by hydrologic deficiency occurs from ex

cessive runoff after unusually heavy precipitation in

the basin Large waves generated from landslides into

a reservoir or the sudden inflow from upstream dam

failures are other causes of dam failure by overtop

ping Overtopping is especially dangerous for an earth

dam because the downrush of waterover the crest will

erode the dam face and if continued long enough will

breach the dam embankment and release all the

stored water suddenly into the downstream f100dplain

Examples of structural deficiencies include seepage

through the embankmen piping along internal con

duits erosion cracking sliding overturning rodent

tunneling orother weakness in the structure Old age

is often at the root of structural deficiencies Seismic

activity in Colorado has recently been recognized as a

potential source ofstructural problemsdue to liquefac
tion of sand layers in the embankment of adam

The mechanics of a structural failure depend on the

type of dam and the mode of failure Dam failure

floods due to structural deficiencies are characterized

by a sudden rise in stream Ielel and relatively short

duration similar to a thunderstorm flood They can

occur at any time but earthen dams appear to be

most susceptible to structural failure during the fall
and spring freezing and thawing cycles

There are approximately 27 000 dams in the Stale of

Colorado This includes 2 292 dams which are under

the jurisdiction of the state engineer seleral thousand
low dams for small capacity reserwlrs known as

Livestock Water Tanks which are not normally in

spected and potential artifICial impoundments cre

ated by highway embankments constructed across

drainage ways A dam must beat least 10 feel high or

its reservoir must have a surface area of at least 20

acres or a storage capacity of at least 100 acrefeet to

fall under the review of the state s dam safety pro

gram Of the 2 292 inspected dams 120 are federally
owned and 2 172 are nonfederally owned

Although few lives hBle been lost from dam failures

property damage has been high There hBle been at

least 130 known dam failures and incidents in Col
orado since 1890 The failure of the Lower Latham

Reservoir Dam in 1973 and subsequent flooding in the

town of Kersey Weld County Colorado resulted in a

Presidential Major DisasterDeclaration

The earliest recorded dam failure flood in the Estes

Park region occurred on May 25 1951 when Lilly
Lake Dam failed sending flood waters down Fish

Creek and into Lake Estes

In June 1965 a flood occurred on Clay Creek in

Prowers County which overtopped an earthen dam

being constructed by the Colorado Game Fish and

Parks Commission Although the dam did not fail it

did divert floodwater into an adjacent drainage The

subsequent damage and death from this flood resulted

in an important legal controversy known as the Barr

Case This case was finally decided in 1972 by the

Colorado Supreme Court which recognized the con

cept of probable maximum flood as a predictable and

foreseeable standard for spillway design purposes

In 1982 the failure of the Lawn Lake Dam a prilalely
owned dam on National Park property caused 31

million In damages in larimer County and Estes Park

A lawsuit awarded 480 000 to the family of one of the

four persons killed in the disaster The most unusual

flood from the failure of a manman structure in

Colorado is probably the complete draining of Lake

Emma a natural lake located high in the San Juan

Mountains above Silverton CoIorado On June 4

1979 floodwater flowed through a network of tunnels

inan abandoned mine which extended under the lake

FiIeFHIIPQJapler2pub 112198 614 AM
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2 2 2 Geologic Hazards Closely
Associated with Flooding

Most geologic hazards are related one way or another

to water However those selected for specific atten

I
t

IFigUre2Bll i

tion in the Mitigation Plan for 1984 are only those most

often or directly associated wtth flooding heavy runoff

or dam failures either as acause or an effect

2 2 2 1 Mud and Debris Flows

Mudfiows and debris flows as defined in Colorado

Statutes are essentially synonymous with mudslides

as used by FEMA and other federal agencies These

are common events in mountainous areas of Colorado

where they most often occur in steep ravines of first or

second order streams Events occurring in larger
stream basins are usually less frequent but can affect
much iarger areas Factors predisposing an area to

mud and debris fiow occurrences include basin size

geometry and geology combined with high an

tecedent soil moistura The actual events are initiated

by heavy runoff from etther intense rainfall cloud

bursts or sudden heavy snowmelt Rainstorm initi

ated events tend to involve smaller areas and shorter

duration as they are limited to the basin s affected by
a single thunderstorm cell Those caused by
snowmelt can be more extensive in area and can

continue as a threat for several weeks They are

Influenced by more general snowpack condition and

temperature fluctuations

Mud and debris flow events result in plugs of high
veloctty high density mud rock and woody debris

that scour the middle and lower channel reaches and

move considerable distances across the depositional
area known as a debris fan

During a given event one or several successive plugs
can form and descend upon the fan A pulse of

heavily sediment laden floodwater follows each plug
Any works of man encountered on the fan surface can

be destroyed or seriously damaged Within the fan

area the plugs or resulting streams of mud rock and

debris can shift position quite unpredictably during a

single event or from one event to the next

Colorado s vulnerability to the hazard results from the

fact that our climate geology and terrain combine to

make many areas of the state subject to mud and

debris flow hazards The high potential for damage is

due to the fact that dozens of Colorado communities

are in hazard locations In addttion numerous attrac

tive but potentially hazardous development sites re

main throughout ColoradO

A debris fan is a sloping wedgeshaped heterogeneous
deposit of rock soil and woody debris at the junction
of a smaller stream with the valley of a larger one

The fan is created by periodic high velocity mud and

debris fiews mudslides that come down the stream

channel and are depostted on the fan

Debris fans offer attractive but potentially hazardous

development sites in many mountain valleys since

they are well above the valley floor and the main

stream floodplain see Figure 2 8 Vail CO

2 2 2 2Catastrophic LandslidllS

catastrophic landslides are herein defined as those

landslides that have the potential to affect valley lands

populations and facilities on a far greater scale than

the event itself The mechanisms by which the

widespread effects can occur include

damming and backwater effects from the land

slide deposits
breaching by erosion ofsuch a landslide formed

dam with consequent downstream flooding and

massive landslide deposits that enter and diS
place waterofan existing reservoir therebypro

ducing downstream flooding by dam failure or

overtopping

A prototype incident of the catastrophic landslide type
was the Thistle Utah slide of 1983 Severai different

types of landslides common in Colorado have demon

strated the potential for blocking of major streams with

resulting backwater and other serious effects These

include large rock fall sheets rockslides earthflows
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and complex landslides The most common charac

teristics are the large volume of slide material and the

ability to move considerable distances An exception
to this generalization is the rockslide which is some

Itimes capable of blocking a canyon location without

moving an unusual distance from its site of origin

The most serious threat of large and catastrophic
landslide events in Colorado is probably from acceler
ated movement of marginally stable old slides There

are hundreds of large old slides in Colorado and 30 or

more that show evidence of current activity

A typical catastrophic landslide scenario for a reacti

vated old landslide is as follows 1 A large landslide

earthflow complex occupied the wide tributary valley
seen in the right middle ground at sometime in the

past few thousand years 2 Man has developed the

valley floorwith transportation and utility facilities and

town sttes 3 Slide movement is reactivated as a

resutt of disruptions by construction and increased soil

moisture from normal climatic f1uctuations 4 Mil

lions of cubic yards of slide materials move continu

ously into the valley despite efforts to stop or divert the

flow 5 Movement continues until it is stopped by
pilin9 up against the oppostte valley side 6 By this

time the valley is blocked to a height of several

hundred feet all utility and transportation facilities are

severed and the stream in the main valley is dammed

7 Emergency response officials are faced with imme

diate decisions relating to backwater flooding down

stream flooding when the slide is overtopped restora I
tio of essential services and evacuation of people I
from affected homes and townsites

I
I

2 3 Historic Damages

2 3 1 Flood Damages

Compilations of exact data on the history of

floods in Colorado since settlement began are

lacking The earliest known fioods are reported
to have occurred in 1826 in the Arkansas River

and Republican River basins Between 20 and

30 large magnitude floods in terms of peak
discharge occur somewhere in Colorado every

year

The 17 most damaging floods in Colorado

recorded history are listed in Figure 25 The

most lives lost due to a single flood event

occurred in the Big Thompson Canyon on July
31 1976 when 144 people were killed

The most damaging flood in Colorado occurred

in June 1965 on the South Platte River when

almost 500 million in damages were sustained

in the Denver metro area Since the tum of the

century 331 people have been killed and over

3 3 billion in property damages have resutted

File FHMPchapter 2pub

1976 BIG THOMPSON

CANYON LIVES LOST

144

from the 17 most damaging floods in Colorado A

study completed in 1983 of the largest known floods in
various front range drainage basins indicated over 350

people have died since the 1800s as the result of

flooding All streams regardless of size have the

potential to f1ood In many parts of Colorado spring
brings the greatest threat of flooding because of addi
tional waterfrom metting snowpack

In addttion thunderstorms capable of producing flash

floods are most common in May through September
Since the tum the tum of the century damaging floods

in the state have killed 337 people and caused prop
erty damage of 3 3 billion 1997 dollars

The average annual loss in Colorado due to floods is
16 million Between 1965 and 1997 the president has

declared eight major disasters in Colorado as a result
of floods The president has declared areas in Col

orado a major disaster during eight of the past 30

years Most of these disasters werecaused by precipi
tation but two were caused by dam failure A sum

mary of these presidentially declared disasters is

Recent Presidential Major DisasterDeclarations Figure 2 9 I

1 Fr ti S id I

1969 I F nt Range 15 eo ti s idRai ti

1970J SU i nfall

1 Kersey Dam Failure

2 Front Range 13 Counties Sustained Rainfall

3 Sou1hwest 13 Counties Sustained Rainfall

976 I Bi9 Th pson Fnt Rnge FI h Floodin9H in
2 Counties fall Over Short Duration

Ud

u

u
u

u

1982 I Lawn Lake Front Range Dam Failure

1 County llrimer

1984 r w si 15 ti it F d M d

t1997 I Front Range 13 Counties Sustained Rainfall

1973

i l
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shown in Figure 2 9

2 3 2 Mud and Debris Flow Damages
Mud and debris flow damages have been common

throughout the history of modem man in Colorado

Many of the older mountain communities were built in

part or entirely on the sides of major mountain valleys
which are the usual locations of the debris fans of

smaller tributary streams A debris fan is the deposi
tional landform produced by successive mud and

debris flow deposits The towns of Glenwood Springs
Ouray Telluride and Idaho Springs have a long his

tory of damaging debris and mudflows The town of
marble in Gunnison County was nearly destroyed by
severe f10ws in the 1930s and 19405 and the mining
community of Brownville near Silver Plume in Clear

Creek County was engulfed and destroyed by a series
of flows in June of 1912

Much of the damage and loss of Iile during the Big
Thompson storm and flood of 1976 were caused by
multiple debris fIoNs from smaller tributary streams

The 1965 1969 and 1973 slorm and f100d events of
he Front Range area produced extensive debris

avalanching that originated on steep mesa side slopes
of Douglas County During the abnormally heavy
spring snowmelt runoff of 1984 in Eagle County the

communities of Vail Beaver Creek and Redcliff were

impacted by numerous debris flow events In addition
to threats to Iile and residential properties the mud
and debris flow events produce even more widespread
effects on transportation and other public facilities

requiring extensive and costly cleanup and repair an

nually throu9hout Colorado

Documentation and descriptive material regarding
mud and debris flow phenomena in Colorado can be

found in Colorado Geological Survey CGS publica
tions listed in AppenalX C

Renewed development in mountainous areas of Col

orado has increased dramatically in the past thirty
years driven by the demand for new resort communi

ties and second homes This pressure has led to a

tremendous increase in development of lands vulnera

ble to severe to moderate mud and debris flow haz

ards Identification and mitigation of existing hazards

and future recognition of hazards in advance of land

use decisions could save many lives and millions of

dollars in property losses in the years ahead

Damages in Colorado from debris flows and landslides

are known to have amounted to several millions of

dollars in 1984 More careful documentation of geo

logic damages and separation of these from floodwa
ter damage are listed in the Colorado Landslide Haz

ard Mitigation Plan Bulletin 48 Colorado Geological
Survey 1988

2 3 3 Catastrophic Landslide Damages

Catastrophic landslides capable of damming major
streams have been relatively rare in Colorado during
the hlstonc period The most serious example is

I probably the DeBeque Canyon slide of June 1924
which temporarily blocked the Colorado River and

resuited in forced relocation of a small community
highway and rallroad Several other slides have or

are encroaching on a stream but have not as yet
advanced rapidly enough to cause serious backwater

effects However there are hundreds of somewhat

older inactive or semHilctive slides in many areas of

the slate that could be reactivated or accelerated by
increased ground moisture stream erosion man

made excavations or nearby earthquakes There is

particular concern that continued increase in soil mois

ture and snowmeit runoff as experienced in 1983 and

1984 could lead to reactivation of some of these slides

such as occurred at Thistle Utah in t983 with serious

consequences

2 3 3 1 Buffalo Creek Aood Event 1996

On the ni9ht of July 12 1996 a thunderstorm oc

curred in the area of the community of Buffalo Creek

Colorado The slorm produced heavy precipitation
over a short period of time A flash flood occurred

along Buffalo Creek Sand Draw Spring Gulch the

North Fork of the South Platte River North Fork

below its confluence with Buffalo Creek and several

other tributary streams in the area Two lives were lost

as adirect resuit of the f100ding Roads bridges water
lines and other utility lines were damaged or de

stroyed Numerous homes outbuildings and vehicles
were damaged or destroyed as well A large quantity
of sediment and debris was carried from the water

shed and deposited along the affected stream

reaches

Although the geographic area affected was smaller

than in some other floods the July 12 Buffalo Creek

flood event was truly a disaster Other smaller scale

floods have occurred in Buffalo Creek between June

and September of 1996 as well

In May of 1996 less than two months before the July
12 flood event a wildland lire burned about 12 000

acres of forested area in the Buffalo Creek vicinity The

fire burned intensely and quickly leaving behind

charred timber and a barren landscape devoid of

vegetation and ground cover The bumed soils exhib

ited hydrophobic waler repelling properties and the

burned area s natural erosion control and runoff in

hibiting characteristics were altered by the fire Those

conditions in conjunction with a heavy rainstorm on

July 12 werethe recipe for disaster in Buffalo Creek

Peak discharges for the July 12 event for the North

Fork Buffalo Creek Sand Draw and other tributaries

FiIe FHIIPchapter2pub
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were estimated by the Colorado Water Conservation

Board and the U S Geological Suvey USGS The

CWCB obtained detailed surveyed cross sections on

the North Fork of the South Platte River Sand Draw

Iand BuffaloCreek The estimated flow rates on July 12

range from 4 to 25 times the published FEMA 100

year flow values Obviously the Buffalo Creek flash

flood produced enormous flow magnitudes and was

extremely dangerous

2 4 Risk Information

To reduce the community s vulnerability to hazards

some knowledge of the riskllhreat must exist Thus
hazards assessment has two important components

1 Hazard Identification What are the hazards

that pose a threat to the community or a

particular segment of the population What

is their expected magnitude How fre

quently could they be expected to occur
Whereare they likely to occur

2 Vulnerability Analysis What is the risk

from the threat What are the likely im

pacts What are the economic social and

political ramifications of these impacts

In most communities substantial work has al

ready been completed on a hazard assessment

and maps portraying these risks are readily avail

able This is an integral step in the emergency

planning process Hazard assessment is the foun

dation upon which the local Emergency Opera
tions Plan EOP is built It is also the foundation

for hazard mitigation planning as well

A hazard assessment provides the information

that identifies the need to mitigate as well as the

ability to accurately focus mitigation efforts on a

particular problem area However simply identify
ing vulnerability from an identified risk does not

guarantee that any action will be undertaken to

mitigate that situation Thus acritical component
necessary to mitigate the impacts of hazards is a

determination of acceptable risk When vulnera

bility to a hazard risk is determined to be at an

acceptable level mitigation activities are not pur
sued However when communities determine that

the vulnerability to a given risk is too great to

chance a determination of unacceptable risk

mitigation is pursued See Figure 2 10

This concept of acceptable risk is central to the

community s determination as to whether mitiga
tion is undertaken or not This determination is

typically answered based on community values

being combined with technical information Hazard

assessments allow communities to focus on haz

ard mitigation planning needs However imple

Fi e FHMPchaprer 2pub

mentation of mitigation measures will only occur fol

lowing the public s acceptance of both the problem
and the solution This requires a determination that

there is unacceptable risk

To sum up the hazard mitigation planning process
begins with the five preliminary steps relating to haz

ard assessment First the hazards affecting the juris
diction must be identified Second the community s

vulnerability to those hazards must be determined

Third a determination of whether that vulnerability
constitutes an unacceptable risk must be made

Fourth if an unacceptable risk exists it must be

communicated to those who are in the position to
effect its change Fifth the people receiving this risk

information must agree that the risk is unacceptable
that there are viable solutions to the problem and that

1 i Z JJp

J

I Hazard
Vulnerability

Community
Goals

Community
Values

1

community goals long term objectives
e g capital improvements open space

acquisitions
1

Figure 2 10
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mitigation ought to be undertaken as a means of

bringing about these solutions

2 4 1 loss Potential

Loss potential in Colorado exists in 268 cities and

towns All 63 Colorado counties have floodplains
Over 250 000 people now live in Colorado s f1oodplain
Flood loss potential is estimated that 65 000 homes

and 15 000 commercial industrial and business struc

tures are in identified floodplains

Total value of property structure and contents at risk

from the 100year flood is now 11 billion in 1997

dollars Cumulative flood losses from the turn of the

century to 1993 from the state s most damaging floods

are 3 3 billion 1997 dollars

In October of 1997 there were 14 058 flood insurance

policies statewide with an insured value of

1457 415 600 or 103 561 avg per policy in 1994

there were 9 893 flood insurance policies In 1997

there were 14 058 policies in force This is a 42

increase 1994 97

2 4 2 Potential Impact of NoAction

I ACCEPTABLE II
i

ACCEPTABLE
butllOrdeJ1jne some mitigation

iRight be undertaken

l t l U L LJ

UNACC PTABLE t
Jt lJt A

Figure 2 f1
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IChapter 3 Capability Assessment

3 1 Legal Framework

Critical aspects of flood hazard mitigation relevant to
this plan are floodplain management geologic hazard

management dam safety and emergency prepared
ness

State enabling legislation executive orders and mem

orandums adopted and currently in force for each of
these critical aspects are listed in the following para
graphs and selected authorities are reproduced in the
Appendix C

3 1 1 Floodplain Management
The Colorado Revised Statutes dealing with floodplain
management date back io 1937 with the creation of

the Colorado Water Conservation Board The Col
orado Water Conservation Board CWCS in the De

partment of Natural Resources is the principal state

agency responsible for water resource planning and

development A role in floodplain management has

evolved over many years starting with flood control as

an economically justifiable benefit of reservoir con

struction Major flood legislation was further enacted
in 1966 by House Bill 1 007 State approval and desig
nation of storm runoffchannels and basins in 1973 by
S B 358ubdivision regulations including delineation
of 10oyear floodplains in 1974 by H B 1041 Land

Use Act and in 1977 by SuB 126State to establish
criteria and requirements for performing floodplain

For More Information

Appendix A Lists the agencies and their
addresses telephone numbers
and summaries of their programs

Appendix B Includes information on financial
assistance programs

Appendix C Includes information on

references used in the preparation
of this plan

Appendix D Includes definitions and

acronyms

Appendix E Includes tips to minimize loss of
life property in the event of a
f1ood

Appendix F Includes Mitigation strategies
Measures

Appendix G Includes Mitigation Planning and

Examples

o 1 1
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studies by local state and federal govemments

In 1977 the governor reinforced aconcern for sound

floodplain management by issuing two executive or

ders concerning the evaluation of flood hazards in

locating state facilities and state participation in the
National Flood Insurance Program

The flood control and floodplain management section

of the board has developed several programs directed
toward the identification of floodplains and providing
technical services to Colorado communities State
statutes and executive orders regarding floodplain
management are listed in Appendix C

3 1 2 Geologic Hazard Management

The Colorado Geological Survey has both general and

specific statutory authority in the area of geologic
hazards These include

Title 34 Article 1 Colorado Revised Statutes

Colorado Geological Survey and Objectives of
the Survey Duties of State Geologist

Title 24 Article 65 1 Colorado Revised

Statutes GovernmentState Areas and Activi

ties of State Interest

Under these statutes the CGS has in the past pro
vided advice and technical assistance to state and

local agencies completed geologic hazard mapping
and prepared numerous technical publications Cur
rent budget constraints preclude such work unless

cash funding can be arranged in advancei

I
House Bill 1041 of 1974 CRS 2465 101 et seq
included comprehensive treatment of geologic hazards

and charged local governments with legal responsibil
i I ity for designation and administration of geologic haz

lard areas The Colorado Geological Survey was

designated as lead agency for geologic hazards map
I i ping identification and for providing technicai assis
I

I tance to local governments in designation and admin

I istration of geologic hazard areas The Colorado

i Geological Survey was also charged with preparing

i I
and publishing a set of guidelines and model geologic
hazard regulations and to assist local governments in

i the full process of geologic hazard management In

11988 following the landslides and flooding on the

western slope the CGS prepared the Colorado Land

I slide Hazard Mitigation Plan see Appendix C

112919811 11 AM
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3 2 Government Organizations
Roles of Different Levels

and Internal Organization
3 2 1 State Departments

State departments are responsible within their statu

tory authorities to provide assistance and support to

local jurisdictions when they are unable to cope with a

disaster emergency situation Upon implementation of

the State Emergency Operations Plan SEOP they
are responsible for the implementation of assigned
State Emergency Functions SEFs The operational
roles responsibilities and intrlHlrganizational relation

ships of state departments are described in detail in

the assigned State Emergency Function Annexes to

the Plan

3 2 1 1 Governors Office

Governors Office Colorado Disaster Emergency
Act of 1992 Part 21 of Article 32 Title 24 Colorado

Revised statute 1988 as amended states the gover
nor as the executive head of state has the inherent

responsibility constitutional and statutory authority to

commit state and local resources personnel equip
ment and finances for the purpose of meeting the

dangers 10 the slate and its people presented by
disasters This responsibility is exercised through the

director Office of Emergency Management OEM

Department of Local Affairs DOLA The Govemors

I Disaster Emergency Council serves as an advisory
council to the governor and the director Office of

Emergency Management on all matters pertaining to

Declarations of state Disaster Emergencies and on

the response and recovery activities of state govern
ment The Governors Office is responsible for making
stale disaster declarations usually at the recommen

dation of the Office of Emergency Management and

for the request to the president for a major disaster

declaration as necessary

3 2 1 2 Department of Natural Resources

DNR

The Department of Natural Resources has the man

date to conserve protect promote the development
and regulate the use and enjoyment of the state s

natural resources The duties of the agencies in DNR

are related to water minerals mineral fuels soil

conservation reclamation of mined land management
of state lands wildlife parks outdoor recreation geo

logical features and mine safety

3 2 1 2 1 Colorado Water Conservation
Board CWCB

The Colorado Water Conservation Board was created

by the Colorado State Legislature in 1937 for the

expressed general purpose to promote the

conservation ofthe waters of the Slate of Colorado

in order 10 secure the greatest utilization of such

watersand the utmost prevention of floods

Colorado Water Conservation Board

Ao d ntrol andFloodplainMana mnt dion

Identify HaUrds f

Produce ninlornatiOn leports and
0 I

fl ain delineation studies

Build
Design andconstIuct flood haZard mffigatioo
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t
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Review andapprovefi n
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itl

RllSPond IoFloOdEYimts
1

Perfonnemeiiel ICYflood response
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III
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The Colorado Water Conservation Board provideos
engineering and technical assistance to local govem
ments in the development of floodplain information

studies The board is the state coordinator of all

floodplain management activities within the State Of

Colorado The Colorado Water Conservation Board
has developed a computerized database showing th

availability of floodplain information in Colorado Th

databaseshould be availableonline at the Department
of Natural Resources DNR homepage by mid 1998

The Board also maintains a libraryof completed flood

plain information studies

Through its designation and approval function th

Colorado Water Conservation Board certifies the tech

nical accuracy and appropriateness of floodplain infor

mation to county and municipal govemments It i

then up to these local governments to make wise Ianq

use decisions based on that information Since 1967

a total of 462 studies prepared by various govemment
agencies for a total of approximately 5 000 strean

miles have been designated by the board

The board s flood control and floodplain management

programs are listed below

a Prescribe standards for flood hazard flood con

trol drainage flood mitigation and flood insur

ance studies

b Assist review and perform studies for approval

and designation as required by 2465 1403 3 b

and 3760 106 I c CRS as amended and te
ensure compliance with the board s rules and

regulations for delineating 1 DOyear floodplains

c Prepare tech nical manuals of procedures and

engineering methodologies in support of a and b

above

d Collect data and documentation offlood events

e Provide coordination on federal studies and flOOl

control projects when seeking Congressional au

thorization and funding including study and pro

ject reviews as well as directing study efforts to
ensure compliance with state standards and re

quirements

f Provide general information and coordination to
communities concerning participation in the No

tional Flood insurance Program NFIP and the

wise use of floodplains in general Also provide
assistance to communities to enter the NFIPs

Community Rating System and participate in the

FEMA funded and CWCBadministered FlOOd

Mitigation Assistance FMA program which pre
vides annual funding to develop local flood hazard

mitigation plans and implement flood mitigatiOn
measures

g Respond to state or federal flood disaster declara
tions including preparation of required post
disaster flood hazard miti9ation plans advanced

measures fiood fight activities and post flood

recovery operations Activities which implement
program objectives include 1 chairing the Col

orado Flood Task Force 2 conducting an annual

spring snowmelt review and issuing preflood
forecasts as applicable 3 preparing news re

leases and 4 issuing an annual flood report

h Provide general guidance including preparation
of Scopes of Services to communities per

forming floodplain studies Or preparing grant ap

plications for studies

I Oversee and manage floodplain and major
drainage studies including assistance in negotia
tion of professional service contracts study man

agement engineering work etc

j Assist local governments to prepare floodplain
regulations or ordinances oramendments to flood

insurance rate maps

k Perform hydrologic and hydraulic investigations
and

I Assist technically and financially in constructing
flood mitigation projects which will reduce the

exposure of Colorado citizens and their property
to flood damages

Due to the iimits on the staff the CWCB no longer
provides site specific engineering and technical assis

tance required by individuals local communities and

private entities e g bankers realtors insurance

agents appraisers etc on matters for which they are

responsible in the flood stormwater and drainage
areas

In FY 81 82 at the request of the Colorado Water

Conservation Board the state engineer identified 34

high priority unsafe dams in need of rehabilitation

They were included in the governors proposal for a

fiveyear Capital Investment Plan The owner of each

facility listed was notified that dam rehabilitation funds

may be available

The Colorado Water Conservation Board and later the

Legislature set a goal of using about onethird of the

CWCB Construction Fund for dam rehabiiitation

Funds for the rehabilitation of unsafe dams could be

advanced to dam owners from the CWCB Construc

tion Fund upon the Board s recommendation to the

Legislature The general rules for obtaining funds from

this source are

1 The state will only advance 50 percent of the

estimated project cost to the owners The remain
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ing 50 have to be obtained by the owner from

another source

and the Colorado Association of stormwater and

Floodplain Managers

2 The current interest charge for state funds is a 32 1 2 2
minimum of 5 percent

3 The maximum payback period for these funds is

40 years

In 1995 the Colorado Water Conservation Board

directed staff to utilize and make available to eligible
applicants 5 percent of the annual revenue to the

construction fund for flood control projects and associ

ated activities The 5 percent loan funding is subject
to the standard requirements of the construction fund

In 1995 and 1996 the total funding available was

600 000 each year Both years the City of Fort

Collins borrowed a total of 900 000 400 000 and

500 000 respectively for proposed flood control ac

tivities This year 199B the City of Sterling has a

loan request pending for proposed flood control im

provements

The board also responds to state or federal flood

disasters at the request of the Colorado Office of

Emergency Management and local governments in

cluding preparation of required postdisaster drainage
surveys and flood hazard mitigation plans A minimal

amount of funding is available each year for planning
grants to develop local flood hazard mitigation plans
The funding is made available from the Federal Emer

gency Management Agency through the CWCB

administered Flood Mitigation Assistance FMA pre

gram The board is also the primary planning agency
for flood haZard m igation activ ies By Executive

Order B504 dated October 1 1977 the board is the

designated state agency for the coordination of the

National Flood Insurance Program

In recent years the staff of the Colorado Water Con

servation Board has met periodically with selected

state agencies whose work included aspects of flood

haZard m igation One purpose of those meetings is

to determine how these state agencies are implement
ing the Govemo s Executive Orders on floodplain
management and on the National Flood Insurance

Program

As Colorado state government moves toward the 21

Century the CWCB is taking a leadership role in flood

hazard mitigation Such leadership is embodied by
current in iatives to 1 develop a statewide stream

corridor stewardship program 2 develop hydrology
guidelines for estimatingl0oyear flood flows for ap

proximate floodplains 3 integrate multiobjective

management and watershed approaches to flood

related activ ies and 4 formulate policy and direction

for flood hazard mitigation through involvement in

several state and national professional organizations
such as the Association of State Floodplain Managers

Colorado Geological Survey

The Colorado Geological Survey CGS completed the

Colorado Landslide Hazard Mitigation Plan in 19BB

The CGS continues to respond within existing pro

grams to floodplain and geologic hazard management
goals Salient points of continuing activities as well

as those that have been eliminated or curtailed are

described below

Block grant requests are now screened by the CGS by
title and location Only those thought to have serious

potential geologic hazard or floodplain problems are

reviewed in detail

The CGS continues to review some State Building
Division acliv ies and all Colorado Department of

Health referrals for review of sewage treatment plant
s es Because sewage treatment plants are frequently
located on or near floodplains careful location and

engineered protection are frequently needed These

reviews are a powerful tool for implementation of

hazard management

The CGS also reviews all subdivision applications
from unincorporated areas This is a requirement of

S8 35 and it is now operated under acash funded fee

system These reviews provide an excellent opportu
nity for hazard review and recommendations for local

govemments When geologic hazard problems are

identified CGS staff recommend plat changes andfor

m igation measures If probable floodplain problems
are identified CGS staff recommend delineations of

the 1 Ooyear floodplain for review by the CWCB and

any necessary changes in the plator other initiation

The CGS has assisted local governments and their

staffs on education goals There is a continuing need

for such in service training because of the relatively
high turnover of local government officials and staff

The CGS recognizes the authority of local govern

ments to regulate land use within their jurisdiction but

if serious problems are evident CGS will inform the

local government of the s uation to be sure they are

aware of it and the need to address it

32 1 2 3 Division ofWater Resources

The Division of Water Resources primarily through its

Dam Safety Branch reviews approves and files plans
and specifications for dams before construction as

required by Section 3787 105 CRS as amended

Finished structures must be approved before storage
of water is allowed The concern is for the safety of

downstream residents and property The Dam Safety
Branch s program is approximately 100 years old
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The Division of Water Resources Office of the state

Engineer published the Manual of Rules and Regula
tions for Filing Claims to Water and Plans and Specifi
cations for the Construction of Dams

All 1 824 dams in the state have been given high
moderate or low hazard ratings based on the proba
bility of loss of life or significant property damage
below them The hazard classification system consid

ers failure of the structure under normal operating
conditions or failure in the dry from structural defi

ciencies If a dam is found to be unsafe the Dam

Safety Branch can restrict the storage behind it to

ensure safety

Reservoir owners with high hazard potential dams

have been requested to prepare emergency prepared
ness plans EPP These include actions to combat

dam incidentslfailures and to identify emergency offi

cials downstream of their dams In addition OEM is

requesting local emergency coordinators to include the

potential for the failure of these dams in their emer

gency evacuation plans This project was successful

and expanded to moderate hazard dams A model

EPP has been prepared for dam owne s use by staff

members of the Dam Safety Branch

Dam Ownership in Colorado

Federal
140

State 63

Local GovemmentslDistricts 275

Privately Owned 1 346

Total 1 824

monitored and inspectedby state engneer

Figure32

A Dam Owne s Safety Manual is available from the

state engineer The manual instructs owners about the

care inspection and maintenance of dams both to

prolong the dam s useful life and to provide for its safe

operation Seminars have been presented throughout
the state emphasizing the owne s responsibility for his

or her dams The Division of Water Resources per

forms other flood hazard mitigation functions in the

areas listed below

1 The division works with the U 5 Army Corps of IEngineers on Snagging and Clearing Operations
that fall under Section 208 of the Clean Water Act I
The water commissioners throughout the state

Inotify division engineers and the state engineer of

local flooding problems Following that notificai
tion if appropriate the corps is informed of the I

FHMPchapter3pub ChaptBr 3 5

Office of the State Engineer
Rules Regulations for Dam Safety

2 CCR402 1 Effective 9 3088

Rule 16 Emergency Preparedness Plans EPP

16A OWners 01 Class I and Class II dams shall prepare 1

maintain and exercise Emergency Preparedness Plans J
EPP for immediate defensive action to prevent failureof the I

dam An EPP shall contain as a minimum the loIiowing

16A 1 the identification of equipment manpower and j
material available for implementation of the plan 4

16A 2 A notifICation procedure lor infonning the local

emergency agencies e g emergency coordinator or county
sheriff and the stateengineer of the probfem

16A 31 A dam inundation map for Class I dams

16A 4 A topographic map lor Class II dams showing the

streams which will be flooded and

16A 5 A procedure for warning nearby local residents if

failure of the dam is imminent

16 8 The owner shall use the state engineers model EPP I
which is available at no cost or equivalent for guidance in

preparing the details 01 the components above 1
16 C The owner shall submtt a copy 01 lhe proposed EPP 10

the Colorado Office of Emergency Management OEM and

all local emergency coordinators involved in the plan lor

review The owner shall incorporate reasonable recommen

dations from the above if received within 60 days of the

submittal

16 D The owner shall review and updatethe EPP as neces

sary annually

Figure33

JJ JjL t

problem and the state engineer coordinates the

work with local sponsors

2 The division reviews subdivision proposals If the

proposal involves an area under a dam and if

there is a clear indication of inadequate spillway
capacity to protect the subdivision the division

will advise the local jurisdiction of the potential
effect on the hazard rating for the dam and will

recommend that the developer provide altema

tives to assure the safety of the area below the

dam The division will if necessary require that

the spillway be enlarged

3 The division comments on dams that would po

tentially affect public facilities such as utilities

below them Some flooding problems are related

to irrigation ditches and diversion dams How

ever these facilities and their operation are not

state regulated so the division is not involved in

addressing those kinds of floodplain manage

ment problems Those facilities are federally regu

lated
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3 2 1 2 4 Colorado Soil Conservation Board

This division provides administrative and fiscal over

sight in addition to technical assistance to Colorado s

I78 Soil Conservation Districts SCD It also coordi

nates various programs with federal agencies on natu Irai resource issues oversees the state s living snow

fence program provides guidance on stream bank ero

sion and riparian concems assists farmers and ranch

ers on various water and energy efficiency programs
and helps sponsor Camp Rocky an outdoor environ

mental adventure

Each of the SCDs has the responsibility to inventory
the natural resource concerns within their respective
areas and to develop a plan to address these con

cerns Information about these plans is available from

the State Soil Conservation Board

Eight of the nine members of the State Soil Conserva

tion Board are elected by the SCDs organized by
watersheds The governor appoints the ninth board

member

SCD provide soli information needed for sound land

use planning Soil information is essential for building
location septic tank design road design and construc

tion erosion control measures property purchases
and many other activities

The EI Paso County SCD reviews the subdivision

plans that are submitted to the county planning agency
for potential erosion flooding and septic system prob
lems

Erosion and sediment control ordinances and ordi

nances regulating the plowout of grasslands have

been developed and passed in various counties and

municipaltties with the assistance provided by the

SCDs

Information regarding the incorporation of xeriscape
plantings in public and private residential areas has

been provided by the Jefferson County SCD

SCDs such as Shavano and Sedgwick County have

completed watershed projects which have reduced

the risk from flooding as well as providing erosion

control benefits

Mined land reclamation plans are reviewed by the

SCDs and recommendations are given mining compa
nies on stte preparation and seeding mixtures I

I
I
I
I

I
I

New species of plants trees and shrubs for reclama

tion purposes are provided by the Upper Colorado

Plant Materials Center owned by the Whtte River and

Douglas Creek SCDs

Assistance is given by the SCDs to counties and
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municipaltties through the Resource Conservation and

Development Program to speed up urban and rural

economic development

Colorado s SCDs represent private and public
landowners bring together state federal and private
sector dollars and resources to solve Colorado s natu

ral resource problems work to prevent soil erosion

conserve and develop water resources improve water

quality control flooding preserve wildl e habitat and

improved croplands rangelands and forests provide
thousands of hours of volunteer service to Colorado
The conservation efforts evolved out of the Dust

Bowl to function as today s grass root leadership for

conservation of environmental issues

SCDs such as the Douglas County SCD in coopera

tion with various agencies and groups have planted
over 300 living snow fences which will help keep many
miles of county state and interstate roads free of

snow as well as provide many acres of wlldl e habi

tat

SCDs have sponsored numerous riparian area work

shops to promote the protection and restoration of

riparian areas along Colorado s streams and rivers

Streambank protection will be provided through the

workof various SCDs with willow and cottonwood pole
plantings

Project Leaming Tree is offered by the SCDs to teach

ers and other conservation minded people to increase

their knowledge of the forest and its special environ

ment

SCDs provide assistance to landowners to develop a

forest management plan under the Forest Stewardship

Program and arrange costshare assistance through
the Stewardship Incentives Program

r
I
i

Acts as a state board of appeals for the districts f
Administers and disburses funds for the purpose
of assisting soil conservation districts

Acts in an advisory capactty with the districts

Coordinates the programs of all districts

Undertakes studies of watershed planning

Develops Implements and administers water

shed flood prevention and underground water

storage projects

Accepts grants services and materials for con

servation purposes

Colorado Soil Conservation Board

Figure 34

w l C 1 J I U HiH H l1Io
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House Bill 1041 charges the State Soil Conservation

Board and the Soil Conservation Districts with the

responsibility of assisting local governments in deter

mining natural hazard areas of slate interest relative to

f100dpiains flood water problems sediment and ero

sion and soil suitability under the jurisdiction of the

applicable iocal government

The State Soil Conservation Board approvesor disap
proves watershed protection and flood prevention ap

plications to the federal government under PL 566

watershed protection Although the most important
purpose of these projects is the saving of lives and the

reduction of property damage and crop loss through
flood prevention there are additional benefits through
irrigation recreation and other purposes

In cooperation with the USDA Soil Conservation Ser

vice conservation of the land in Colorado through this

program has resulted in over 352 erosion control

dams and 1 826 000 miles of terraces which control
runoff in 14 drainage basins

3 2 1 25 Division ofWildlife

The Division of Wildlife DOW owns and controls a

number of properties throughout the state It has an

ongoing inspection and maintenance program for ail of

its 74 lakes 215 wildlife areas and 14 fish hatcheries
It has prepared an emergency action plan to be used

in case of dam failure which considers four potential
flooding scenarios

The primary involyernent of the Division of Wildlife in

floodplain management decisions is in the administra
tion and protection of wildlife habitat areas that hap
pen to be in f1oodplains Because much of the wildlife

in the state is dependent on riparian areas for water

food or shelter there are many such areas Often

there is a conflict between preserving the riparian
habitat and removing the trees and shrubs which can

congest streams and increase flood hazard

There are other cases where wildlife values and flood

plain management values can coincide In some

urban or urbanizing areas protection of undeveloped
riparian lands for wildlife areas can also serve to

preserve those lands in their undeveloped state and

eliminate flood hazards by keeping out structures that

would be subject to such hazards Obviously there

would still be a balance between preserving riparian

vegetation and maintaining adequate channel capac

ity but the opportunity exists to preserve the same

area for two purposes Fountain Creek in Pueblo is an

example One limitation on the Division of Wildlife s

role is that they have to justify the acquisition of lands

on the basis or current wildlife values not potential
values Where those current values indicate its appro

priateness the division can act to work with communi

ties on the condemnation or other means of acquisi
tion of f100dpiains or on their management for wildlife
values

An important vehicle for the Division of Wildlife to

provide input into floodplain decisions is the U S Army
Corps 404 Permit process One other such vehicle is
Senate Bill 40 concerning the protection of fishing
streams This bill is primarily intended to assure that

the planning process for highways in river areas con

siders protection of the rivers for fishing Other state

activities are also included with the exception of

irrigation projects The Colorado Water Conservation

Board administers the instream flow program with the
assistance and recommendations of this division The

Division of Wildlife also comments on all applications
to the Colorado Water Quality Control Commission

3 2 1 2 6 Division ofParks and Outdoor

Recreation

The programs the Division of Parks and Outdoor

Recreation DPOR administers in floodplain areas

include recreation development reservoirs the state

trails program and Land and Water Funds In admin

istering these programs there are no established rules

or regulations used to implement the Governors Exec

utive Orders regarding floodplain management and

flood insurance

The DPOR has floodplain maps for areas that it

manages but they are not used in the administration

of these areas The only flood protection plans devel

oped by the DPOR are development plans for reser

voir recreation facilities where reservoir high water

lines are a factor in locating and designing those

facilities

3 2 1 2 7 Division ofMinerals and Geology

This division is responsible for mineral and energy
development policy regulation and planning The

division is comprised ofthree unitsthe Office of Mined

Land Reclamation the Office of Active and Inactive

Mines and the Colorado Geological Survey

The OffiCe of Mined Land Reclamation issues recla

mation permits from either the Minerals Program or

the Coal Program Together these two programs
regulate mining and reclamation activities at coal

metal aggregate and other minerals mines Their

primary objective is to review mining and reclamation

permit applications and to inspeel mining operations
to make sure that reclamation plans are being fol

lowed

The Office of Active and Inactive mines reclaims and

safeguards abandoned mine sites that are dangerous
and create environmental hazards The program also

provides safety training for mine operators and em
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ployees The division s activ ies are overseen by the

seven member Mined Land Reclamation Board and

the four member Coai Mine Board of Mine Examiners

in 1992 legislation was passed that created the Min

erai Energy and Geology Policy Board This board

provides advice to the Department of Natural Re

sources the govemor and the General Assembly on

improving efficiency management data and records

policy development and the future of Colorado s en

ergy and minerals industry

The Division of Minerals and Geology DMR is con

cemed with flooding as relates to successful opera
tion and reclamation of mining operations The inter

action of the mining and reclamation operations with
surface drainage is considered durin9 the review of

mine perm applications inspections of ongoing oper
ations and evaluation of final reciamation The major
floodplain problems and potential hazards associated
with mining are located primarily in urban areas where

gravel is mined along major drainages Adverse

effects of mining on fiooding occur less frequently in

rural and mountainous areas due to the sparse popu
lation The DMR however is concemed with the

rees1ablishment of stable geomorphic landforms and

drainage regimes in all areas of mining

During the review process or after inspection when a

major flood issue arises the division may refer the

problem to the Colorado Water Conservation Board

staff for review Typical problems include the location

of large gravel stockpiles or berms related to gravel
mining operations within the floodplain and their effect

on f100ding

The division derives its authorities for the minerals

program from 3432 101 et seq and for the coal

program from 3433101 et seq The authorities

under the minerals program are qu e general with

regard to surface drainage control but the coal pro

gram authorities are more specific Under the coal

program operators are required to prepare runoff

calculations for the volume of water in the 100year
24hour storm and the peak fiows for the 25year
24hour storm

State Board ofLand

Commissioners

The State Board of Land Commissioners manages 3

million acres of surface land and 4 million acres of

mineral rights that were given to Colorado at state

hood by the federal government State trust lands are

leased for a variety of activities including grazing and

crop production mining and oil and gas production
and recreation such as hunting In 1996 board income

totaled around 23 millionmosl of which went to

support public education in Colorado

32 1 28

During October 1997 at a meeting Greeley the Col

orado State Board of Land Commissioners approved
the publication and distribution of a draft set of rules

governing the implementation of the Stewardship
Trust provision of Amendment 16

Amendment 16 passed by Colorado voters in Novem

ber 1996 directed the board to designate 295 000

300 000 acres of s 3million acre surface land asset
into aStewardship Trust In order to enroll land in this

trust the board must determine that the land is valu

able primarily to preserve long term benefrts and re

tums to the state The board manages all its assets for

the benef of eight trusts 4th largest of which provides
income for kindergarten 121hgrade education

The amendment states that land w hin the trustwill be

managed to maximize options for continued steward

ship public use or further dispos ion by allowing only
those uses that protect and enhance 1he beauty
natural values open space and wildlife habitat on the

lands

Other provisions of Amendment 16 call for steward

ship incentives for agricultural lessees and for addi

tional benefits to public education The amendment
also changed the board structure from three full time

salaried pos ions to a citizen board of five with experi
ence in public education natural resource conserva

tion production agriculture local government and

land use planning

The State Land Board administers about 4 million

acres of land Most of this land is leased for grazing
growing agricultural crops and pumping oil The main

interest of the Land Board is to assure that as a

minimum the income from any property will remain
the same during development and that as the property
improves in value the Land Board will receive a share
of the appraised value None of these uses have much

significance in terms of fioodplain management

However the Land Board also leases some land in

urban or urbanizing areas Clearly some of this land
will include floodplain areas The most likely places
for such developmentwill be the Front Range area and
the Western Slope energy and recreation development
areas The leases on these properties are long term

leases where homeowners would own their homes and

lease the land on which they s

32 1 3 Department ofLocal Affairs

The Executive Directors Office of the Department of
Local Affairs DOLA provides budgetary and policy
direction and supervision to the various divisions and

operational un s within the department

Decisionmaking authority for most department grant
and ioan programs is the responsibility of the execu
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tive director In addition the executive director and

EDO staffs work closely with the various independent
boards and commissions established by state statute

and located in the department These include the

Board of Assessment Appeals and the Economic De

velopment and Motion Picture and Television commis

sions

32 1 3 1 Field Services

Field Services coordinates the work of the field repre

sentatives and administers fIVe programs The field

representatives work with local clients to identify their

needs develop response capacity coordinate delivery
of department services including financial assistance

program services provide follow up with evaluation of

services and project effectiveness and serve as advo

cates for both local government clients and for depart
ment agencies Primary clients inciude counties mu

nicipalities and special districts

The EnergylMine ral Impact Assistance program pro
vides grants and loans for planning construction and

maintenance of public facilities and the provision of

public services Eligible recipients are municipalities
counties school districts special districts and other

political subdivisions socially or economically im

pacted by the development processing or energy

conversion of minerals and mineral fuels

The Small Cities Community Development Block

Grant CDBG program provides grants and loans for

housing public facilities and business assistance pro

jects that primarily benefit low moderate income per
sons or eliminate slums or blight Eligible recipients
are all municipalities and counties except those larger

jurisdictions that receive CDBG funding on an

entitiement basis directly from the U S Department
of Housing and Urban Development

Applications for CDBG public facilities projects and

Energy Impact Assistance funds are submitted to Field

Services The DOLA executive director makes final

funding decisions

The Division of Housing and the state Housing Board

considers applications for CDBG housing projects

monthly Most CDBG applications for business financ

ing are handled by the State OffICe of Business Devei

opment

The Contiguous Counties Limited Gaming Impact pro

gram provides grants to finance planning construction

and maintenance of public facilities and for the provi
sion of public services related to the impact of gaming
Grants may only be provided to counties that are

geographically contiguous to the two gaming counties

and the tribal lands

The State Search and Rescue Fund reimburses county

sheriffs for eligible costs associated with local search
and rescue efforts It also is a source of grant financ

ing for search and rescue equipment and training The

State Search and Rescue Advisory Committee provide
policy guidance for administration of the fund

3 2 1 3 2 Division of Local Government

The Division of Local Govemment DLG builds inde

pendent local government capacity through general
govemment community development and information

services

DLG provides technical assistance training written

materials and data to enhance service capabilities of

local governments Services include assistance with a

variety of local govemment responsibilities including
budgeting and financial management planning for

capital improvements special district elections and

administration purchasing land use and environmen

tal matters water and sewer financing and operations
and financial capacity research and analysis Support
for local and regional activities resuiling from Gover

nor Romer s Smart Growth and Development initiative

are provided

DLG evaluates the financial and managerial capacity
of local government applicants to cerlain state and

federal funding programs Local government financial

capacity is also evaluated to support emergency man

agement funding decisions

DLG distributes Conservation Trust Fund monies from

Lottery proceeds to over 400 eligible local entities and

provides administrative support to the Colorado Emer

gency Planning Commission Colorado Natural Haz

ards Mitigation Council Colorado Incident Command

System Board and to the executive legislative local

Colorado StateLocal Forum an advisory commission

on intergovemmental relations

DLG provides demographic and economic informa

tion assistance and coordination to public and private

organizations A subscription service that enables

users to access and download much of these data

directly is available Cartography GIS provides and

exchanges cartographic information and a range of

cartographic products and geographic information ser

vices to local governments other state agencies and

private firms DLG annually publishes the Local Gov

ernment Financial Compendium which provides the

single best source of statistical and financial informa

tion for the slate s counties and municipalities and

maintains a number of databases containing informa

tion on local governments in the state

Wrthin DLG is the Office of Emergency Management
OEM Services are made available through local

emergency managers supported by OEM staff as

signed to specific geographic areas of the state In the
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Colorado OEM
4 Aspects ofEmergency Management

Mitigation
Response

Preparedness
Recovery

event of an actual disaster OEM provides for coordi

nated state response and recovery activities in support
of local governments see OEMbelow

32132 1 Office ofEmergency
Management OEM

The governor has delegated the Office of Emergency
Management through its director with the responsibil
ity of managing and coordinating emergency opera
tions which involve state and when necessary federal

resources OEM is charged with preparing and main

taining the Colorado Slate Emergency Operations
Plan The Plan and for the expeditious and efficient

manner in which The Plan is implemented It is re

sponsible for the organization and operations of the

Slate Emergency Operations Center SEOC for both

11emergency and nonemergency operations Further

the Office of Emergency Management is responsible
for assisting local government emergency manage
ment in the development and maintenance of emer

gency operations plans procedures and checklists In

the event of a major emergency or disaster or the

threat thereof the director Office of Emergency Man

agement makes recommendations to the governor
and Disaster Emergency Council on matters pertain
ing to State Declarations of a Disaster Emergency
requests for federal assistance and ongoing state

disaster responseand recovery activities

OEM coordinates the work of other state agencies in

these preparedness response recovery and mitiga
tion These authorities have been strengthened in

recent years through Executive Orders OEM has

prepared the Colorado State Emergency Operations
Plan mentioned above which details response activi

ties of state agenCies during emergencies

Once the threat of a specifIC flood is known OEM

begins work on that flood First the local preparedness
plan is evaluated Next the means for providing help
is reviewed Following that is the coordination of work

during and immediateiy after the flood including es

tablishing and operating a communications network

After theflood OEM tries to determine what happened
and why it happened and to take steps to assure that

it does not happen again

OEM acts as the conduit for emergency assistance to
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local govemments from the Govemo s Office OEM
will go through the following steps in the event of a

request for assistance

1 Assess damages and local efforts made to repair
the damages They will review the analysis by
the Department of Local Affairs Division of Local
Govemment of the capacity of the local govern
ment to pay to repair the damages

I 2 Make a recommendation to the governor on

funding

3 Process a state local agreement so funding can

be sent to the local government

4 Perform an on site emergency survey of dam

ages to see what has been and is being done to

address the local problem

The means by which OEM encourages or requires
local governments to improve their floodplain manage
ment programs include

1 Federal pass through funding

2 State funding to help local govemments recover

from a slatedeciared disaster and

3 Slate statutes that require local emergency pre
paredness plans

OEM reviews current research in the area of disaster

preparedness and recovery to assure that the state is

informed on recent trends

3 2 1 3 3 Colorado Economic Development
Commission

The six member Colorado Economic Development
Commission was created by the state legislature in

I 1987 to promote economic development in Colorado

Appointments to the commission are made by the

governor who appoints four members makes ap

pointments to the commission and by the president of

the State Senate and the speaker of the State House

of Representatives who each appoint one member

The EDC approves grants and loans from the ec0

nomic development fund to public and private entities

throughout the state to help existing businesses ex

pand and new companies to locate in Colorado It also

implements marketing programs to support ongoing
business activities Although EDC is located in DOLA

for administrative purposes oommission members

make all policy and funding decisions The EDC oper

I ates collaboratively with business development pro

grams housed in the Office of the Govemor
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3 2 1 34 Community Partnership Office

The Community Partnership Office was moved to

Local Affairs in 1994 It operates several human devel

opment programs including Drug Free Schools and

Communities Community Services Block Grants

Youth Crime Prevention and Intervention and Denver
Urban Resources Partnership

The Community Services Block Grants CSBG pro

gram provides grants on a formula allocation basis to

all counties for education housing and other social

services to benefit poverty level persons

Dilrision of Housing

The Division of Housing DOH assists Colorado com

munities in providing safe decent and affordable

housing Services include weatherization training
safety standards enforcement rental assistance and

assistance to agencies for housing development and

rehabilitation

3 2 1 3 5

The Division of Housing administers a State Housing
Grant Fund for the rehabilitation and repair of residen

tial properties that are occasionally located within the

100 year floodplain An agreement between the divi

sion and the CWCB consists of the following major
flood hazard mitigation elements

First State Housing Grant Funds will not be used in

the rehabilitation of residential properties located

within the 100 year floodplain unless the site can be

safely removeq from the floodplain or unless f100d

proofing to the 1 OOyear flood elevation pius one

foot of freeboard Can be achieved However in

those cases in which the perceived threat to the

health and safety of the occupants as a resuit of

serious electrial plumbing heating and structural

deficiencies is more immediate than the dangers
posed by flood waters some limited repairs may be

justified provided that such repairs can be ade

quately protected from the adverse effects of a

100year flood Given these circumstances some

electrical heating and roof repairs are often justifI
able On the other hand foundation repairs are

generally not advisable

Second the purchase of flood insurance by the

owner of a property located in the 1 CO year flood

plain does not justify the use of State Housing Grant

Funds for the rehabilitation of the property
Third CWCB staff assist Division of Housing staff

and local program managers in determining
whether a specific property is located within the

floodplain and in determining what if any limited

repairs may be justified in the event that the prop

erty is located within the floodplain

DOH also acts as an information source by compiling
statewide information and resources The govemor
appointed State Housing Board Serves as an advisory
unit to the division

The division receives and disburses federal and state
funds for many housing purposes and programs
Funds are distributed on a competitive application
basis To ensure the entire state is served effectively
DOH staff are assigned particular regions of the state
Technical assistance includes helping communities

identify housing needs and securing private and public
financing In addition DOH aids communities in form

ing housing development teams

DOH helps to finance the construction of new housing
and rehabilitation of existing housing The housing
must be owned or occupied by persons with very low

to moderate incomes The division uses federal and

state funds for direct loans loan guarantees equity
investments and subordinated debt for construction or

permanent financing Types of housing can include

multifamily apartments singlefamily houses home

less shelters and manufactured housing

Every five years DOH prepares a report for U S

Housing and Urban Development HUD that analyzes
housing conditions in communities throughout the

state This report called the Consolidated Plan

identifies housing needs and guides DOH decisions

and long term plans This document is used by many

housing agencies throughout the state

Together with Public Service Company of Colorado

DOH offers home improvements statewide through
various community agenCies This federally funded

program provides energy assistance services such as

retrofitting homes with insulation and weather stripping
and other material to decrease energy consumption
These services may reduce consumption up to 20

percent a year

Where rental assistance is unavaiiable DOH acts as a

housing authority offering rental assistance Rental

assistance is offered to very ow income families by
local community agencies in about 25 Colorado coun

ties Family Self Sufficiency FSS is a program of

fered to rental assistance recipients through their local

community agencies FSS helps families reduce their

dependency on rental assistance through job training

family counseling and education Its goal is to increase

family income selfesteem and to bring the family into

the economic and social mainstream of the commu

nity

DOH inspects factory built mOdular housing c0m

mercial structures manufactured homes and recre

ational vehicles sold in Coiorado to ensure the safety
of state residents Furthermore there are 20 Colorado

counties without building departments Hotels motels
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and mu i family homes built in these counties are

inspected by OOH

In addition the division offers a consumer information
service for owners of manufactured and factory built

housing The division serves as the consumer com

plaint contact for manufactured housing units built
under the HUO Manufactured Housing Code DOH
answers questions or resolves complaints through its

knowledge of factory buitt housing and its rapport with

manufacturers

32 1 3 6 Division of Property Taxation

The Division of Property Taxation OPT coordinates
and administers the implementation of properly tax
law throughout the 63 counties It operates under the

leadership of the properly tax administrator who is

appointed by the State Board of Equalization SBOE

3 2 1 4 Departtnent ofPublic Safety

3 2 1 4 1 Colorado State Patrol

The role of the State Patrol in flood hazard mitigation
is in effect during flood emergencies The jurisdiction
of the State Patrol is mostly traffic In flood emergen
cies the first aspect of traffic control would be to get
people out of danger whether by vehicle or on fool

The State Patrol relies on its local people in the field

including the dispatchers to determine that there is an

emergency and then to take action immediately There

are numerous dispatch centers throughout the state
In emergency situations the local commanding officers
can make decisions on what to do Sometimes local

officials police chiefs fire chiefs and mayors will call

OEM requesting State Patrol and other state assis

tance

Before a flood happens or as it starts the intent is to

move people out of hazardous areas and keep other

people from entering those areas Once a flood is in

progress or has occurred the State Patrol s main

function is to set up a command post for the disaster

area Working in concert with the OEM the State

Patrol can establish and manage these posts where

communications are handled

An important function of the State Patrol is to assist in

providing traffic control and security in flood damaged
areas limiting the movement of sightseers and non

essential personnel in the interests of preserving pub
lic heatth safety and welfare

The State Patrol assists in identifying victims and in

keeping lists of missing persons in f1oods This

includes handling telephone calls from all over the

country In the case of the Big Thompson flood this

function was carried out by the Denver Communica
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tions Center The Patrol s auto theft unit aids in recov

ery and identifiCation of flood damaged motor vehi
cles

i
3 2 1 5 Colorado Department of

Transportation
The Colorado Department ofTransportation COOT is
involved in the design and construction of highways
throughout the state frequently in river valleys so it is

one state agency that is familiar with floodplain issues

Additionally federal requirements tied to federal fund

ing of highway projects have dictated that floodplain
considerations enter into the highway design process

Most Highways in Colorado are

Classified into Two Categories
1 Federally funded highways and

2 Federal aid designated highways

Criteria policies and methodologies used by the

COOT to design highways in floodplains are discussed
below

For interstate highways U S highways and Colorado

highways in urban areas the 1 DO year flood is the

design standard For interstate highways outside of

urban areas the 50year flood is the design standard
For U S highways and Colorado highways in rural

areas design is based on the 25 year flood or less

What discharge is used depends on a benefrtlcost

analysis which considers two major factors

a Interruption of highway service and

b safety to users during a flood evenl

In addition the consequences of the 100year flood

are analyzed All of the abOve enter into the design of

bridges culverts and the highways themselves The

methodologies inCluding computer models used to

calculate flows are all described in the Oepartmenfs
Design Standards These include Natural Resources

Conservation Services NRCS methodology USGS

Methodology for small basins and others COOT

uses flood histories as available When floods occur

photographs are taken and report forms are filled out

The Hydraulic Unit in Denver signs off on all projects
throughout Colorado They review any existing work

by other agencies such as the Colorado Water Con

servation Board floodplain studies and perform any

I additional work necessary to design structures in the

floodplain which minimize damages The analysis is

I
atwostep process First a location analysis is done

This includes public involvement and is intended as a
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general analysis to assure basic compliance with stale
and federal requirements The second step is a

hydraulic analysis where specific design criteria are

followed These specific studies may be sent to the

Colorado Water Conservation Board to assure com

munication on common concerns

Potential secondary impacts of highway construction

such as encouraging land use in the floodplain by
building a highway in the floodplain have to be ad
dressed to satisfy federal requirements But many
COOT offICials believe transportation systems gener
ally follow land use rather than creating it and if

problems occur they are the result of land use deci
sions made by local govemments rather than the

result of COOT policies and procedures

In designing its own buildings COOT considers flood

plain impacts In Eagle County for example the

floodplain was one factor in the design of a new area

to house COOT employees Flood insurance for

existing buildings in the floodplain has been purchased
for some COOT structures

In the event of a flood disaster COOT does no place
any conditions on the provision of emergency assis

tance such as a written agreement to manage the

floodplain to a certain standard After emergency
assistance had been provided conditions on future

assistance might be considered

32 1 6 Department ofPublic Health and

Environment COPHE

3 2 1 6 1 Water Quality Control Division

The Water Quality Control Oivision is moving forward

with amajor reorganization which moves y from a

programmatic structure toward a more simplified
functional structure The current sections will combine

to form two new sections aWatershed Section and a

Water Quality Protection Section An important com

ponent of the new organizational structure will be four
waiershed teams South Platte ArkansaslRio Grande

Upper Colorado and Lower Colorado that draw from

staff in each of the sections described above to pro
vide an ongoing mechanism to coordinate overall

program efforts within each watershed

The role of the Colorado Department of Public Health
and environment Division of Water Quality Control in

floodplain management relating to wastewater facili

ties includes three areas of inVolvement First are site

applications an applicant requests approval to build a

specific wastewater treatment facility in a specific
location Second are construction grant applications
an applicant requests federal financial assistance in

building a wastewater treatment facility either concur

rent with or after asite application Third is discharge
permit applications anyone who wishes to discharge
pollutants including treated waste into a body of

water in Colorado must hold a discharge permit All
three of these processes have the potential to include

flood hazard mitigation opportunities

Drinking Water Program

The Drinking Water Program is responsible for ensur

ing safe drinking water for the general public Most of
Colorado s residents receive their domestic water from

community water systems Since water is a potential
carrier of disease water supplies must be carefully
treated to ensure their safety This is accomplished
through the maintenance and enforcement of the Pri

mary Drinking Water Regulations The Drinking Water

Program also develops and updates design criteria for
residential water systems issue enforcement orders

for violations and maintains an inventory of public
water supplies The Drinking Water Section of the

Water Quality Control Division reviews applications for

domestic water supply facilities All portions of the

water supply system as far as the plant outlet with the

exception of intake structures must be located outside

the 1 DOyear floodplain Typically parties building
water supply facilities locate the intakes in the flood

plain for obvious reasons and then divert the water to
a high place for treatment and storage By locating
the facilities above the floodplain increased pressure
is applied to the distribution system and Iocaling the

facilities above the floodplain reduces pumping costs

Therefore floodplains are evaluated at the time plans
and specifications are reviewed prior to construction of

water treatment plants

Permits and Enforcement

The Permits and Enforcement Section develops and

administers discharge permits for approximately 1 070

domestic and industrial wastewater producers who

discharge treated effluent to state waters The sec

tion s staff also enforces the terms of the permits
using monitoring information provided by the field

staff and data fumished by the permittees in the form

of discharge monitoring reports Various actions may
be taken to bring the facility back into compliance
including technical assistance compliance orders and

fines Upon delegation by Environmental Protection

Agency EPA the section will be responsible for the

industrial pretreatment program and for permitting
federal facilities located within the state Pretreatment

is the processing of industrial wastes before they enter

a domestic wastewater treatment plant Pretreatment
is necessary for certain types of wastes in order to

protect the treatment facility ensure that the facility
will be able to meet the terms of its discharge permit
and ensure the quality of biosoids produced at the

facility

The section regulates the recycling of domestic

sewage sludge biosolids as a fertilizer or soil amend
ment Authorization is required before biosolids may
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be marketed to the public or applied to agricuttural
land and reclamation sttes Stormwater from industrial

activities construction and urbanized areas can con

tain high levels of pollutants such as sediment met

als oils and nutrients The section issues permits for

the discharge of stormwater from these types of activi

ties The permtts require the developmentof Stormwa

ter Management Plans to identify and clean up poten
tial stormwater pollutants

Field Support

Field Support serves as a liaison between the Water

Quality Control Division and the regulated community
The section conducts water and wastewater facility

inspections reviews plans and specifications and

other technical documents for these faciltties investi

gates citizen complaints collects surface water and

wastewater effluent samples and provides emergency

response to spills and other sttuations that threaten

water quality

The section administers the State Construction Grant

Program and also implements the State Water Pollu

tion Control Revolving Fund which began providing
loans in 1990 at or below market rates for construc

tion of publiclyowned treatment plants

Operator Certification

The staff provides support for the Colorado Plant

Operators Certification Board that certifies water and

wastewater treatment plant operators and classifies

treatment plants

Ground Water and Standards

This section provides much of the support needed by
the Water Quality Control Commission in setting water

quality standards and developing control regulations to

protect both surface and ground water quality The

section is responsible for collecting and analyzing
much of the water quality data in the state and for

writing reports on the quality of the state s waters Of

particular importance is the Agricultural Chemicals

monttoring program carried out by the ground water

unit Other important functions of the ground water

program are assistance to communtties in protecting
their ground water supplies Via aWellhead Protection

Program drafting of permits for point sources dis

charging to ground water and maintenance of an

extensive ground water database The section also

has responsibility for the management of the Nonpoint
Source Control Program The program conducts nu

merous demonstration and education projects show

ing how voluntary efforts at reducing nonpoint pollu
tion can be successful The program also provides
oversight of water quality management planning
Section 208 of the Clean Water Act Other duties of

the section include final approval of sttes for new or

expanded wastewater treatment plants issuance of
401 certification of Corps of Engineers 404 permits
consultation on individual sewage disposal systems
ISDS and special field studies on streams and Iakes

Treatment Plants

All proposed treatment plants are analyzed to see how

they meet the govemo s executive orders on flood

plain management and flood insurance Because

sewage flows downhill unless pumped at great cost

many treatment plants are built in floodplains so that

they are as low as possible in relation to the develop
ment they serve For that reason a lot of sewage
treatment plants require dikes or floodproofing

The Water Quality Control Division staff relies on the

Colorado Geologic Survey to review proposals for

flood hazard problems The division s review is pri

marily a conceptual review focusing on the santtary
issues The primary concems of the division s review

process are whether the proposal meets local govern
ment standards and how tt fits in with plans and

recommendations by the Colorado Geological Survey
the local Council of Govemments and adjacent cities

and towns However the stte application does include

questions regarding floodplain issues The current

review process allows the Geological Survey to for

ward to the Colorado Water Conservation Board any

proposals tt feels need additional review

3 2 1 6 2 Laboratory and Radiation
Services Division

The Laboratory and Radiation Control Division enforce

standards for wastes They have recently passed

regulations for stting hazardous wastes They enforce

the requirement that such wastes not be disposed of in

the 1ODyear fIoodplain They are also forcing the

removal of preexisting deposits of wastes where pub
lic health safety and welfare are endangered With

regard to radioactive wastes they also enforce stan

dards requiring that wastes not be disposed of in the

50Dyear floodplain

The Emergency Management Program

The Emergency Management Program EMP pro

vides planning training coordination exercise devel

opment and environmental emergency response func

tions on behaif of the Colorado Department of Public

Health and Environment CDPHE The EMP staffs a

24hour emergency reporting response and assis

tance line for CDPHE This emergency line links CD

PHE with industry emergency responders and re

sources to protect citizens of the state from the effects

of environmental and public health hazards

The EMP directs and supports state and local activi

ties that enhance offstte response to possible radiolog
ical accidents at Rocky Flats Environmental Technol
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ogy Stte The EMP coordinates and presents the

overall issues objectives approaches and proce
dures for the transportation of transuranic TRU
waste through Colorado to the Waste Isolation Pilot

Plant WIPP Stte near Carlsbad New Mexico TRU
Waste is waste products such as paper metal plastic
or glass radiologically contaminated with materials
heavier than uranium on the periodical chart

3 2 1 7 Department of Personnel
General Support SelVices

The primary involvement of the Department of Admin

istration in floodplain management is in the review of

proposed construction of new state buildings the

leasing of office space for state agencies and the

provision of insurance for state buildings and property

The state Buildings Division Capital Construction and

Control Maintenance Section must approve plans for

any new state building All of those plans are referred

to the state Geological Survey to determine whether

certain geologic hazards are a concem Flooding
issues are referred to the Colorado Water Conserva

tion Board As an EJample the location of a Highway
Department building near Alamosa was changed to

avoid flooding problems

Renting or leasing of office space for state agencies
must have approval by the department For EJample

a proposed location for a vending operation for the

blind operated by the then Department of Social

Services was rejected because tt was in the South

Platte River floodplain state agencies must now

indicate whether the proposed facility will be in a

floodplain or not Floodplain considerations may be

cause to reject a proposed location In the past the

Colorado Water Conservation Board and the Colorado

Geological Survey have reviewed a list of locations of

proposed state leases to identify potential flood prob
lems

Rood insurance has been purchased for some state

buildings but a complete list of state buildings for

which flood insurance has been purchased is not

available Several years ago the Colorado Water

Conservation Board provided the department with in

formation on which state buildings were located in

floodplains and some state agencies were advised to

obtain flood insurance where necessary Several

agencies chose not to insure some buildings because

of budgetary constraints

The Division of Accounts and Controls can provide

emergency assistance to state agencies in the event of

flood damage to their buildings The three general

options for state agencies that suffer flood damage
are

1 Obtain emergency funding from Accounts and

Controls For uninsured losses and losses not

covered due to a deductible amount of
100 000 for state policies the division can

allocate up to 100 000 for repairs per incident

2 Ask the govemor to declare a disaster and

allocate some of his disaster funds or

3 Watt for a supplemental appropriation from the

legislature

For any of these options the State Buildings Division

would be involved in the review of the proposed
repairs Also other agencies such as the Geological

Survey would be involved as appropriate Funding
would depend in part on approval by the state Build

ings Division

An example of a flood damaged facility that was

repaired with funds from the division is abuilding used

by Pueblo Vocational Community College in Pueblo

3 2 1 8 Department of Institutions

The Department of Institutions manages various facili

ties including several youth camps schools detention

centers the Fort Logan Mental Health Center the

Colorado State Hospital and three state Homes and

Training Schools for the developmentally disabled In

addttion the department contracts with local agencies
to provide services for their particularcommunity

A review by the CWCB showed that none of the

departmenfs facilities appear to be exposed to any

significant flood hazard The Colorado Department of

Public Health and Environment is involved in the

annual licensing of these faciltties and they also con

sider floodplain informationiri licensing the facilities

The Department of Institutions through the locally

operated mental health centers provides counseling
services to survivors in disaster struck areas As an

example the Adams County Mental health Center

provided such services to victims of the Thornton

tomado in June 1981 The department coordinates

the work of the locai agencies in this area and provides
counselors to serve victims of fiooding suffering emo

tional and other mental health problems

32 1 9 Department ofEducation

The Department of Education provides input to 181

local school boards on the location of their facilities

including advice on protecting them from fiood haz

ards

School districts finance construction and improvement
of facilities entirely with locally raised money The

districts have a lot of power to make decisions on their

own In addition they are exempt from county land

use requirements other than building codes The

result is that there is little control over school districts
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that build facilities on land in unincorporated areas of

Colorado

The state provides aid to school districts through the

School Finance Act of 1973 However that money

goes to the districts general funds and is not ear

marked There are no condttions placed on the state

aid such as satisfactorily addressing on stte hazards

If school districts request advice such as how to

linance projects or howto get archttectural services on

construction of facilities the Department of Education

staff will inform them of state requirements that affect

the construction of school faciltties in floodplains The

department s role is consultative providing informa

tion to school districts primarily on educational mat

ters

During the Big Thompson Flood of 1976 both the

Loveland and Estes Park school districts let their

buildings buses and other facilrties be used for relief

purposes school was out at the time In Holly the

school buildings were higher than many businesses

when flooding occurred so they were used as relief

centers In Kersey a dam failure in 1973 caused flood

damage to school buildings and the school district

received a grant to repair the damage

Some school districts have prepared emergency

plans but many have not There is no mandatory
requirement for such plans just as there is no manda

tory requirement for other floodplain management
activities

3 2 1 10 Department ofHigher
Education

3 2 1 10 1 ColoradO Commission on

Higher Education

The Commission on Higher Education is the policy
coordinating body for the seven boards that administer

the State of Colorado s 22 college campuses The

planning process used by the commission for con

structing new state buildings is as follows

1 The commission approves the campuses Gen

eral Master Plans which generally fall on a

5year cycle These plans analyze who the cus

tomers are and what they need in terms of

campus services

2 The Campus Physical Master Plans are prepared
with a5 to 10 year horizon on a 10year cycle

3 The Facility Program Plans are prepared with a

5 year horizon They are necessary for any

changes to physical facilitiesto be justified

4 The Capital Budgets list the budgetary informa

tion associated with the Facility Program Plans

5 The appropriation for construction allows the
actual construction or purchase of property
Mer the appropriation the management of the

project is handled between the college and the

state Buildings Division of the Department of

Administration

The Facility Program Plan is referred to other state

agencies for review and staff makes a recommenda

tion to the commission They then take action which

can include approvai with condrtions A checklist is

used to ensure that erther the college or the commis

sion looks at the appropriate floodplain issues The

commission tries to assure that Campus Physical
Facility Plans are consistent with local plans and with

long range state policies They are exempt by law

from local requirements but they do try to conform

3 2 1 11

3 2 2

Department of Corrections

Local Governments

The chiefexecutive officer of each polttical subdivision

county and municipality is responsible for reducing
the vulnerability of people and property to the effects

of emergency and disasters Local governments disas

ter emergency responsibilities include the followin9
a Ensure that local government agencies are capable

of efficient and responsive mobilization of resources to

protect lives minimize property loss and expedrte
recovery efforts b Ensure that an Emergency Man

agement Office servesthe jurisdiction c Ensure that

a Local Emergency Operations Plan is prepared and

based on valid hazards and risk analysis and d

Ensure that the local plan is exercised and kept cur

rent Reference Title 24 Article 32 Part 2107 Col

orado Revised Statute as amended Local govern

ment retains command of an incident unless rt is

relinquished to another authority

Regional Government

Urban Drainage and Flood Control

District

The Urban Drainage and Flood Control District was

established by the Colorado Legislature in 1969 for

the purpose of assisting local govemments in the

Denver metropolitan area wrth multi jurisdictional
drainage and flood control problems The district cov

ersan area of 1608 square miles and includes Denver

parts of the live surrounding counties and all or parts
of 33 incorporated cities and towns There are about

1 600 miles of major drainageways which are de

lined as draining at least 1 000 acres The present

population of the District is approximately two million

people

3 2 3

3 23 1

District Board ofDirectors

A 15Member Board of Directors governs the district

The mayor or deputy mayor of Denver is always a
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member of the board Three Denver City councilmen

are appointed to the board by the council president
The boards of county commissioners of the five coun

ties surrounding Denver each appoint one commis

sioner to serve on the Board of Directors The gover
nor of the State of Colorado appoints four mayors one

each from Adams Arapahoe Boulder and Jefferson

counties to the board These 13 locally elected

officials select two registered professional engineers to

complete the board membership

District Staff

The present District staff consists of an executive

director four program chiefs four project engineers
an inspectorttechnician and four support personnel
The staff is responsible for management of all project
funds supervision of all work done by consulting
engineers and coordination of all planning design and

construction efforts with local govemments The staff

also assists local governments in the areas of flood

plain regulation flood insurance developer reviews

and flood warning plans

District Funds

Funds are ob1ained through a district wide property
tax The district is currently authorized to levy 0 1 mill

for operation and planning purposes The district has

statutory authorization for a maximum levy of 2 5

mills however current assessed authorization is O g

mills The present levy can only be increased by
action of the Colorado Legislature or by a vote of all

citizens living in the district

Other sources of funds include local government con

tributions to planning design and construction pro

jects and grants from the state or federal govern
ments

District Activities

Primary activities of the district are listed below

Prepare drainage and flood control master plans for

major streams gulches and other multi

jurisdictional drainage problems

Design and construct drainage and flood control

facilities

Assist local governments with the maintenance of

flood control facilities

Delineate 1 DO year floodplains on major drainage

ways

Act as coordinating agency for the collection and

dissemination of drainage information

Assist local govemments in the formulation of flood

plain management programs including the adoption
and enforcement of adequate floodplain regula
tions

Coordinate flood studies with the Colorado Water

Conservation Board and the Federal Emergency
Management Agency
Collect and evaluate rainfall and runoff quantity and

quality data in cooperation with the United States

Geological Survey
Conduct conferences and seminars to disseminate

information to local officials and engineering con

sultants

Publish maps reports and brochures to inform

citizens in the district of fiood hazards

Assist local govemments in the formulation and

implementation of flood warning plans

Notify floodplain occupants of fiood hazards and

actions they can take to mitigate the hazard

The Urban Drainage Flood Control District

UD FCD is also active in the areas of floodplain
regulation flood insurance developer reviews confer

ences and seminars and publications Activities in

these areas are briefly outlined below

Floodplain Regulation in the UD FCD

The districts enabling legislation gave the Board of

Directors the authority to adopt and enforce floodplain
regulations in the district area In order to spur local

governments to adopt their own floodplain regulations
the Board of Directors established a deadline for local

govemments with the provision that the districts regu
lation would be enforced in those local jurisdictions
that had not adopted regulations by the deadline All

local governments required to adopt floodplain regula
tions have done so and at this time the district is not

enforcing its regulation in any community

The district continues to monitor the effectiveness of

floodplain regulations to ensure the effectiveness of

this policy

Flood Insurance in the UD FCD

The ability of individual property owners to purchase
flood insurance is an important part of any floodplain
management program The National Flood Insurance

Program provides the individual with this opportunity

The Urban Drainage Flood Control District has been

actively encouraging local governments to participate
in the National Flood Insurance Program and has

assisted local governments in the preparation of appli
cations and the appropriate land use controls

District Developer Reviews

Many local governments do not have the staff capabIl

ity to evaluate proposed developments on land adja
cent to major drainageways The district will assist

these local governments by reviewing development
proposals when requested to do so A brochure has

been published which assists developers in preparing
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drainage reports for developments located along ma

jor drainageways

The district also requires that the designs for new flood

control facilities to be constructed by others be ap
proved by the district in order for the facilities to be

eligible for district maintenance assistance

District Conference Seminars

From time to time the district sponsors conferences

seminars and meetings to further the knowledge and

expertise of the participants Conferences and semi

nars are held as the need arises

District Publications

In addition to master plan and flood hazard area

delineation reports the district publishes many other

kinds of information The district is responsible for the

publication revision and distribution of the Urban

Storm Drainage Criteria Manual This manual which

was originally completed by the Denver Regional
Council of Governments is probably the most widely
used drainage criteria manual in the world

Several types of publications are utilized to dissemi
nate flood hazard information to the general public
Floodplain information maps are prepared which show

the 1 DO year floodplain for each drainageway which

has been studied in detail by the Corps of Engineers or

the district These maps are distributed to all local

governments with the request that they be displayed in

a location where interested citizens can look at them

other publications include a study of the economic

legal and financial aspects of drainage and a f1ood

waming guide for Front Range communities

The district maintains a library devoted to publications
related to drainage and flood control The library is

open to the public during normal business hours

Notification ofFloodplain Occupants in the

UDFCD

The district has instiMed a program to notify occu

pants of defined flood hazard areas that a hazard does

exist Mailing lists are developed for each defined

floodplain and a brochure is mailed to each address

The brochure tells the occupant about the flood hazard

and suggests steps the individual can take to mitigate
the hazard such as planning escape routes and buy
ing flood insurance

Flood Warning Plans

The district assists local governments in the develop
ment and implementation of flood warning plans A

complete plan including detection of the threat wam

ing and evacuation has been implemented for West

erly Creek in Denver and Aurora A similar plan on a

larger scale is being implemented for Boulder Creek

and South Boulder Creek in Boulder and Boulder

County Planning is also underway for Lena Gulch

and Bear Creek The district is prepared to assist
other local governments with flood warning plans on

request

3 2 3 2 Regional Planning Agencies

Local government associations councils of govern
ment planning commissions and other regional agen
cies in Colorado have occasionally provided coordina
tion and or funding for various flood hazard mitigation
projects The boundaries of regional planning agen
cies being larger than counties are often more closely
aligned with drainage basin boundaries This can lead

to a much more comprehensive approach to identify
ing the most appropriate mitigation strategy Selected

examples of work done by various regional planning
agencies are briefly summarized in the following para
graphs

3 2 3 2 1 Northeastern Colorado Association

ofLocal Governments NCALG

The NCALG provided support to the Town of Wiggins
to secure a structural flood control project on Kiowa

Creek

32 3 2 2 Larimer Weld Regional Council of

Governments LWRCOG

Through the circuit rider city manager program spon
sored by the L WRCOG the Town of Milliken was

successful in managing a major flood control project
financed through the State Department of Local Af

fairs

3 2323 Denver Regional Council of

Governments DRCOG

Following the disastrous floods in 1965 the DRCOG

initiated the planning for the ultimate formation of the

Urban Drainage Flood Control District in 1969

Project REUSE Renewing the Environment through
Urban Systems Engineering wasa2 year cooperative
program in 1971 1972 ofthe Denver Regional Council
of Governments and the Urban Drainage Flood

Control District financed in part by an Urban Systems
Engineering Demonstration Program grant from the

Department of Housing and Urban Development The

project included solid waste management and storm

drainage and flood control in an effort to idenlifyand
demonstrate concurrent approaches to improve the

management and control of the two systems

The DRCOG in cooperation with the Urban Drainage
Flood Control District and the Denver Water Board

hils also completed an urban storm water quality
monitoring project The Council is now cooperating
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with the District in the Denver Urban Runoff Program
an effort to quantify the nature and sources and

potential opportunities for control of urban runoff qual
ity

3 23 24 Pikes Peak Area Council of

Governments PPACOG

The PPACOG has been active for many years provid
ing coordination with the Corps of Engineers for struc

turai flood control projects in the Colorado Springs
metro area The PPACOG is currently playing an

active role in the coordination of the Upper Fountain

Creek Basin Reconnaissance Study being prepared by
the Albuquerque District Corps of Engineers

32 32 5 Lower Arkansas Valley
Council ofGovernments

LAVCOG

The LAVCOG has coordinated with the Corps of Engi
neers and was nesponsible in part for aflood control

project constructed at Las Animas and a flood hazard

identification study in Lamar

3 2 32 6 Pueblo Area Council of

Governments PACOG

The PACOG during the mid 1970s was responsible for

initial work which has led to formulation of a major
structural flood control project on Lower Fountain

Creek in the City of Pueblo Following the groundwork
done by the PACOG the Fountain Creek Commission

was formed to administer the project during the design
phase The Pueblo City Council as the iocal sponsor

ing entity is now in charge of the project The PACOG

is also providing funds for a flood waming system for

the City of Pueblo

3 2 327 District 10 Regional
Planning Commission RPC

The RPC for District 10 is providing coordination and

funding to complete a flood hazard identification study
at Lake City initiated by the Colorado Water Conserva

tion Board but not completed due to limitations im

posed by the Legislature

3 23 28 Northwest Colorado Council of

Governments

The NWCOG has been active in facilitating the disas

ter relief fund recovery process for communities dam

aged during the 1984 snowmen runoffseason

3 2 4

324 1

Federal Government

Federal Emergency Management
Agency FEMA

FEMA Region 8 in Denver is responsible for adminis

tering the Hazard Mitigation Program within the Mitiga
tion Division these responsibilities are usually handled

by the Federal Hazard Mitigation OfficerlOeputy Fed

eral Coordinating Officer for Mitigation FHMO DF

COM Hazard mitigation programs and activities in

clude

The Hazard Mitigation Grant Program

Leadership of Hazard Mitigation Survey Teams and

Interagency Hazard Mitigation Teams and

Planning activities conducted under Section 409

In anticipation of a disaster declaration the FHMOI

DFCOM is also involved in predisaster activities Such

involvement includes participating on the Preliminary
Damage Assessment PDA to address mitigation
issues developing mitigation strategy for the disaster

evaluating state mitigation programs and activities for

the Regional Analysis and Recommendation and as

sisting in forming the hazard mitigation language con

tained in the FEMAState Agreement

After a disaster the designated FHMOIOFCOM is

responsible for leading the Hazard Mitigation Survey
Team or in the case of a flooding disaster the

Interagency Hazard Mitigation Team FEMA is respon
sible for seeing That the Hazard Mitigation Survey
Team or Interagency Hazard Mitigation Team report is

completed

Once the Interagency Hazard Mitigation Team or Haz

ard Mitigation Survey Team Report has been com

pleted the FHMOIOFCOM is responsible for assisting
Coiorado with the development and implementation of

the state hazard mitigation plan This may include

providing guidance and technical assistance during
the plan development process providing technical as

sistance from FEMA or other Federal agencies if

requested and reviewing drafts of the plan FEMA s

programs are covered in detail in Appendix A

In keeping with the National Mitigation strategy FEMA
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categories which were developed and implemented
during the response phase of the 1997 disaster

Mitigation Outreach

Netional Rood Insurance Program NFIP

Mitigation under the PubOc Assistance Program

Mitigation under the Human Services Program

32 4 1 1 Mitigation Outreach

Objective Develop and distribute public education

materials on mitigation to affected areas

Dissemination of information is beneficial to the suc

cess of mitigation measures Opportunities can be lost
if information is not distributed to affected home

property owners and renters particularly if repairs are

already underway or completed A public information

campaign to publicize the benefits and techniques for

mitigation is advantageous Mitigation outreach in

cluded

Mitigation counselors staffed the Disaster Recovery
Centers DRCs distributing mitigation information

and offering technical advice

A mitigation tour was conducted for members of the

media showing examples of existing mitigation and

mitigation success stories used in other cities and

states

Mitigation staff made several media appearances
including a mitigation spot on the FEMA radio
network newspaper interviews and radio broad

casts

3 24 1 2 National Flood Insurance Program
NFIP

Objective Increase the number of flood insurance

policies by educating and promoting the benefits of

flood insurance Provide technical assistance to local

floodplain officials on appropriate floodplain manage
ment practices through NFIP regulations

The National Flood Insurance Program was created

through enactment of the Flood Disaster Protection

Act of 1968 and amended in 1973 The Act made flood

insurance available to communities that adopted flood
loss reduction measures in their jurisdictions To par

ticipate a community adopts a Resolution of Intent

and a Flood Damage Prevention Ordinance that estab

lishes sound ftoodplain management practices in ar

eas subject to flooding state and federal NFIP staff

conducted various outreach and technical assistance
services including the following

NFIP staff provided information at the Disaster

Recovery Centers including handouts andtechnical
advice

NFIP staff gave numerous radio and newspaper

interviews relating information about the benefits of
flood insurance and worked with the public infor
mation officer PIO in deveioping aflood insurance

press release

NFIP staff attended local government and public
community meetings ciarifyin9 and explaining
about the NFIP

Two NFIP insurance agent workshops were per
formed discussing the NFIP regulations

324 1 3 Mitigation Under the

Public Assistance Program
Objective Take advantage of mitigation opportunities
allowable under FEMAs Public Assistance PA Pro

gram stafford Act Section 406 This type of mitiga
tion is vital during the repair phase of a damaged site
as identified by inspectors in Damage Survey Reports
DSRs

A component of hazard mitigation will be accom

plished through PA administered by FEMA s Infras
tructure Support Division For the 1997 Colorado

flooding disaster most mitigation measures will con

sist of additional work above and beyond normal

eligible PA work designed to reduce or eliminate

future damages and associated casts

During the survey inspector briefings the inspectors
were instructed to investigate possible mitigation op

portunities at each damaged site A benefrtlcost anal

ysis will be performed on all Damage Survey Reports
DSRs with Hazard Mitigation Proposals during the

normal review process

324 2

324 2 1

us Department ofAgriculture
U s Forest Service

During emergencies the Forest Service may install

emergency measures on National Forest land for

runoff retardation and soil erosion prevention to safe

guard life and property on the downstream from water

shed lands suddenly damaged by fire flood and other

natural disasters Where natural disasters cover Na

tional Forest as well as state andor private lands the
Forest Service works closely with the NRCS state

and local govemment entities in coordination of miti

gation activities In 1984 the Forest Service worked

with the Soil Conservation Board and local govern
ment on the Vail mudslide and the Blue River slide In

1983 it worked with various entities on the CoaI Creek

landslide near Redstone

3 24 2 2 U S Natural Resources

Conservation Service NRCS

The Natural Resources conservation Service NRCS

can provide technical assistance in the conservation

development and productive use of soil and water
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resources Its activities in Colorado include watershed
protection and flood protection projects FlOOdplain
Management Studies Resource Conservation and De
velopment Emergency Watershed Protection Con
servation Technical Assistance soil surveys snow

surveys and water supply forecasting

Watershed Protection and Flood Prevention

The Watershed Protection and Flood Protection Act

Public Law 83566 authorizes NRCS to provide tech
nical and financial assistence to local organizations to

plan and install works of improvement for watershed

protection flood prevention agricultural water man

agement and other approved purposes The flood
control projects completed in Colorado listed below
are described in more detail in the Colorado River
Basin and Watershed Summary which is available

from the NRCS

Big Sandy Watershed Project

Box Elder Creek Watershed Project

Canon Watershed Project
Coalbank Creek Watershed Project
Crooked Arroyo Watershed Project
Fishers PeakCarbon Arroyos Watershed Project
Franktown Parker Tributaries of Cherry Creek Wa

tershed Project
Indian Wash Watershed Project

Kiowa Creek Pilot Watershed Project

Limon Watershed Project

Pine River Watershed Project
Roatcap Wash Watershed Project

SedgwickSand Draws Watershed Project

West Cherry Creek Watershed Project

WrayWatershed Project

Floodplain Management Studies

The Soil Conservation Service provides assistance for

cooperative flOOdplain management studies to local

communities or units of govemment The objective of

these studies is to provide information and Iargescale
mapping needed in alleviating potential flood dangers
The studies are conducted on a priority basis through
the Colorado Water Conservation Board The cooper
ative studies require financial assistance from partici
pating communities and the state to be at least 20

percent of the direct study costs The final product
includes a comprehensive report with detailed map
ping and information to be used in implementing
effective floodplain management programs Authority
for floodplain analyses is provided by Section 6 of
Public Law 83566

The following Rood Hazard Analyses have been com
pleted by the NRCS Colorado

Boxelder Creek near Wellington Larimer County

Big Sandy Creek at Limon Uncoln County
I South Fork of the Rio Grande and the Rio Grande

near South Fork Colorado A1amosa County
Chalk Creek Chaffee County
Cottonwood Creek near Buena Vista Chaffee
County

San Juan River and McCabe Creek near Pagosa
Springs
Coal Creek and Rock Creek Boulder and Weld
Counties

Jimmy Camp Creek and Tributaries EI Paso

County
Sand Creek near Colorado Springs EI Paso County

The following Flood Insurance studies werecompleted
by the NRCS under contract to the Federal Insurance

Administration

City of Louisville Boulder County
Boulder County Unincorporated Areas

City of Englewood Arapahoe County

Resource Conservation and Development

NRCS administers the Resource Conservation and

Development Program RC D authorized under PL
88703 section 102 of the Food and Agricuiture Act of

1962 Under this program technical and financial
assistance is availabie to groups within the five autho
rized RC D areas in Colorado for installation of flood

prevention measures Assistance can be provided for
control of erosion on critical eroding areas flOOd

damage reduction recreation developments fish and

wildlife developments water supply developments
I and water quality improvement Funding for this

program is however quite limited

Emergency Watershed Protection

Funding is authorized under sections 403405 of the

Agricultural Credit Act of 1978 for NRCS to provide
emergency watershed protection assistance This
assistance is provided to reduce hazards to life and

property in watersheds damaged by severe natural
events

Conservation Technical Assistance

In addition to the specific program activities NRCS
can provide technical assistence under Pl 7446 to

land users in the planning and application ofconserva

tion treatments to control erosion and reduce up
stream flooding along with other purposes sediment

reduction
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Water Supply Forecasting

The NRCS administers the cooperative snow survey

program in cooperation with other federal state and
local agencies as well as private organizations and

individuals The NRCS publishes a monthly account

ing of snowpack values and basin water contents

These monthly reports are available December 31

through May 30 each runoff season This information

is gathered from snowiel reporting stations This

information and data is beneficial to flood forecasters
and flood emergency operations

3 24 3 U S Department ofDefense

3 2 4 3 1 U S Army Corps of Engineers
The Corps of Engineers is involved in developing and

implementing plans for flood control navigation hy
dropower recreation and water supply The corps
also has authority for emergency operations bank

protection perm administration and technical assis
tance Corps programs in Colorado can be lumped
into five different authorities 1 Feasibility studies and

Projects 2 Continuing Authority Projects 3 Emer

gency operations 4 Floodplain Management Ser
vices and 5 Permit Issuance

Feasibility studies and Projects

Congress can authorize the corps to perform feasibility
studies that may resuit in projects for flood control

navigation hydropower water supply and recreation

The Albuquerque District has completed seven pro
jects in the Arkansas River Basin They are John
Martin Reservoir Trinidad Lake Pueblo Floodway
Levee Extension Templeton Gap Fioodway Holly
Levee System Wolf Creek Project and Las Animas

Flood Control Project There is one project in the Rio

Grande River Basin the Willow Creek Channel Im

provement In addition the corps under the Small

Flood Control Project Authority constructed the Pinon

Canyon Dam

The Albuquerque District has a feasibility study of

Fountain Creek North of Pueblo in the reconnaissance

stage and a study of Fountain Creek at Pueblo in an

advanced engineering stage The district also has

studies in the advanced stages under the authorities of

Arkansas River and Tributaries and Rio Grande and

Tributaries

The Omaha District has three existing reservoir pro

jects in the South Platte River Basin Cherry Creek

Lake Chatfield Lake and Bear Creek Lake The

Omaha District has also constructed a detention dam

and reservoir in Aurora under the Smail Flood Control

Project Authority A channel improvement project on

the South Platte River below Chatfield Dam is cur

rently in the construction phase

The Sacramento District is currently engaged in a

study under the authority of the Colorado River and
Tributaries above Lees Ferry

Continuing Authorities

The Corps of Engineers has discretionary authority to

implement certain types of water resource projects
without congressional authority These projects are

typically lim ed in scope and cost Applicablecontinu

ing authorities projects and federal cost limitations are

section 14 Emergency stream bank Protection of Pub

lic Facilities 250 000 Section 205 Small Flood
Control Project 4 miilion and Section 208 Snag
ging and Clearing for Flood Control 250 000

The Albuquerque District completed four Section 14

Emergency streambank Protection Projects in 1 984

They are located at 1 Fouritain Creek at Security 2

Fountain Creek at stratrnore 3 Interstate 25 in Col

orado Springs and 4 Four Mile Creek in Canon City
The Albuquerque District has four additional Section

14 investigations underway during 1984 in the

Arkansas River Basin The Omaha District had twelve

Section 14 investigations underway during 1984 in the

South Platte River Basin to determine if any stream
ban protection projects are feasible

Emergency Operations

Under the provisions of Public Law 8499 the corps
has the authority to respond to flood emergencies
The authority includes flood fighting constructing ad

vance measures temporary in anticipation of immi

nent flooding and repair of damaged flood control
works after the flood event

In 1964 the Sacramento District Corps was involved

in floodlight activities in the communities of Silt Grand

Junction Gunnison Olathe and Deita Colorado

These activities consisted of providing sandbags pro

viding rock for erosion protection and constructing
emergency levees at an estimated cost of 155 000

The corps operated an Emergency Operations Office

in Grand Junction with a 12 person staff in May The

corps provided inspectors for for Damage Survey
Teams It also provided floodlight assistance engi
neering expertise flood drainage assessment and

advice on applicable corps programs In summary
the corps emergency activities in Colorado during
1 984 involved about 25 personnel over several months

of on site visits totaling about 350 mandays

Floodplain Management Services

The corps can provide assistance in evaluating flood

hazards to asite floodplain delineation and technical

assistance and guidance in wise floodplain manage
ment To date the corps has completed a total of 48
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Floodplain Information Reports and 11 Special Flood
Hazard Information Reports in Colorado

The Sacramentc District initiated a study in 1984 to
delineate the 100year floodplain on the Colorado
River from Glenwood Sprin9s to DeBeque Canyon
The Omaha District is conducting two flood hazard
studies in the South Platte River Basin in response to

local requests during 1984

Permit Authority

The corps by law has the authority to issue Section 10

permits to cover construction excavation and other

related work in or over navigable waterways and

Section 404 permits covering the discharge of dredged
cr fill material in all waters of the U S and adjacent
wetiands

3 244 us Department ofCommerce

3 244 1 National Weather Service

The National Weather Service is responsible for 3648

hour weather forecasting issuing severe weather

warnings and watches flash flood warnings and

watches and flood warnings

3245

3245 1

u S Department ofTransportation

Federal Highway
Administration

The Federal Highway Administration provides highway
construction grants to the states and directs federal

highway construction appropriations It ensures that

the construction and maintenance of highways buiit

with federal aid complies with existing regulations and

directives These regulations provide for the flooding
of roadway embankments and bridge structures lo

cated in floodplains This agency is also concemed

with stream channel changes in rural areas and deten

tion facilities in urban areas which affect highway
routes The design of its bridge projects occasionally
involves reshaping channels for short distances up

stream and downstream The agency is involved with
debris removal and erosion control during the con

struction stage as well as channel cleaning as part of

the maintenance of its projects The Federal Highway
Administration also provides funds toaid in the cost of

maintaining traffic and rebuilding fiood damaged high
way facilities on the federal aid system when such

work is beyond the financial capability of the owner of
the highway It will also assist in surveying roadway
damage in flood stricken areas

3 2 4 6

3 24 6 1

u S Department of the Interior

u S Bureau ofReclamation

The U S Bureau of Reclamation administers the fed
eral program in westem states for water resource

development and use which provides multiple pur

pose projects fumishing fish and wildlife protection
and recreation opportunities water for lanm irrigation
municipal and industrial use hydroelectric power
flood control and other natural resource conservation
benefits The program was established by the Recia
mation Act of Congress in 1902

324 6 2 U S Geological Survey
Congress established the U S Geological Survey on

March 3 1879 to classify public lands and examine
the geological structure mineral resources and prod
ucts of the country Over the years other congres
sional acts have enlarged its duties and functions to

include making geological and topographic maps
gauging streams and determining water supplies of
the United states The survey can assist communities
and state agencies in collecting developing and com

puting basic data and information for floodplain engi
neering studies and investi9ations

Information available from the U S Geological Survey
includes records of water gauge heights discharge
runoff times of travel sediment discharge historic
flood peaks and inundated areas Reports of magni
tude frequency and duration of flood flows are also

kept Flood prone areas subject to inundation by
floods of approximately the 100year frequency have

been delineated on topographic maps for selected
areas within Colorado and can be obtained through
this agency

324 63 U S Bureau ofLand Management

The Bureau of Land Management has district offices

located in the 11 western states and Alaska which are

involved in land use planning for public lands Each
district office maintains a file of floodplain maps that
are available for public inspection

3 247 National Park Service

The National Park Service is responsible for flood
hazard mitigation in the following areas in Colorado

Rocky Mountain National Park

Mesa Verde National Park

Dinosaur National Monument

Colorado National Monum ent

Black Canyon of the Gunnison National Monu

ment
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3 3Great Sand Dunes National Monument

Florissant Fossil Beds National Monument

Hovenweep National Monument

Bent s Old Fort Historic Site

Curecanti National Recreation Area

On August 6 1979 the National Park Service revised
its management policies on construction shoreline

processes and limitation of visITor use With respect
to floodplains and wetlands the revisions provide that

facilities and structures will not be located except
where no practicable alternative exists in 100 year
floodplains and that schools hospitals and museums

will not be located within 500 year floodplains Fur
thermore the impact from construction activities will

be avoided In floodplains and wetlands except where

no reasonable aitemative exists Whenever new

facilities and structures must be located in floodplains
and wetlands their design and siting shall be based

on scientific engineering and architectural studies

consideration to protection of human life natural pro
cesses and cuiturai resources and consideration to

their planned life span The same scrutiny will be

applied to existing structures and facilities needing
rehabilitation or replacement Such scrutiny will be

one actor in the case of historic structures

In natural zones shoreline processes such as er0

sion deposition dune formation and inlet formation
will be allowed to take place naturally except where

control measures are necessary to protect life and

property in neighboring areas In historic zones the

threat to the cultural resources and the imminence of

the threat also are taken into account In development
zones amanagement policy of phasing out systemat
ically relocating or providing altemative development
to existing development will be followed no new devel

opment will be placed unless it is essential to meet the

park s purpose and no practical altemative locabons

are available

Following the Lawn Lake Dam break and resultant

flooding on Roaring River and Fall River in the Rocky
Mountain National Park on July 15 1982 the National

Park Service has implemented several measures to

identify and regulate flood prone areas minimize flood

recurrence and improve hazard waming and evacua

tion procedures

Existing Mitigation Plans

Programs and Structures

Federal Government

State Government

Flood Mitigation Capability in

Colorado

Flood Hazard mitigation has been occurring in Col
orado for several decades In the past it was often

implemented at the local level of govemment generally
following flood disasters In recent times involvement

from both the state and federal government has be

come more common as each entity has provided
funding and technical assistance for flood hazard

mitigation In the future the implementation of flood
hazard mitigation strategies will still take place locally
but it will be supplemented with new enthusiasm from
the state and federal govemment as predisaster

mitigation becomes the cornerstone of FEMA and

state programs

33 1

3 3 2

33 2 1

In the 1980s and the 1990s Colorado state govern
menfs first formal experience with flood hazard mitiga
tion followed the 1982 and 1984 Presidential Disaster

Declarations particulariy in 1984 The 1982 declara

tion addressed the Lawn Lake Dam failure near Estes

Park and was fairly localized in scope On the other

hand 17 counties on Colorado s Westem Slope were

included under the 1984 declaration Mitigation mea

sures related to infrastructure and watershed manage
ment were implemented in Delta and Montrose Coun
ties These measures consisted primarily of replacing

I structures such as bridges and culverts that had

washed out or been damaged with ones of larger
capacity An acquisitionlbuyout also occurred in a

subdivision in Paonia Colorado Bank stabIlization
efforts at several locations were undertaken

In 1984 10oyear flooding occurred in the Delta

County area upstream of the confluence of the Un

compahgre and Gunnison Rivers These flood Impacts
set into a motion a series of actions by local govern
ments which today has culminated in the develop
ment of a park at the rivers confluence

In 1993 the state s mountain snowpack was at an

alltime high in several drainages Predisaster mitiga
tion activities such as sandbagging critical locations

and placement of diversion structures occurred in

Western Slope counties such as Gunnison County
Rock deflection jetties were placed to protect the

county fairground facilities in Hotchkiss Deita

County Bank stabilization was again commonplace
In addition education efforts through the Colorado

Water Conservation Board s Spring Flood Aware

ness Campaign prompted action from local govem
ments
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The states first Flood Task Force was formed in 1993

to disseminate real time data regarding streamflow

snowpack and P9tential for flooding and to provide
coordination among federal state local and private
entities involved in flood preparedness and response
Involvement by the Colorado Natural Hazards Mitiga
tion Council CNHMC came to the forefront as ex

perts from across Colorado offered technical and engi
neering assistance to mitigate the impacts of flooding
Several mountain counties throughout the state were

impacted to one degree or another Predisaster miti

gation activities served to lessen impact in those

communities thathad taken action

In 1995 snowpack development came very late in the

season April through early June However in many
locations it was equal to or exceeded the recorded

snowpack of 1993 The state s Flood Task Force was

convened again and provided valuable data for flood

preparedness and mitigation Many of the permanent
mitigation measures which were enacted during the

1993 flood event prevented damages Many other

mitigation measures put into place just prior to the

flood event worked admirably as well

In 1996 the Flood Task Force was called into action

again because of a high snowpack In the end much

of the snow melted without causing substantial prob
lems but the taskforce wasable to provide assistance

to local officials concerned about fiooding in their

jurisdictions

Prior to the 1997 flooding mitigation activities were

undertaken by the City of Fori Collins which reduced

flood damages on Spring Creek Some buildings in the

100year floodplain had been previously acquired and

the land converted to parks or open space Several

bridges and culverts had been enlarged to increase

flow capacity The result was that substantially fewer

buildings remained in the 100yearfloodplain of Spring
Creek

During these two decades state agencies have

worked actively with local governments that have

requested assistance with their specific problems

Mapping of floodplain areas has identified the mitiga
tion needs of some communities Planning and engi

neering assistance have been provided for developing
or designing structural and nonstructural projects to

address flood problems State funding has assisted I

many communities to implement projects Two slide i
shows the Colorado Water Conservation Board has

developed documenting mitigation efforts statewide

and encouraging more mitigation and have been

shown to various audiences In response to the 1997

floods the Water Conservation Board in cooperation
with local agencies is preparing Fiood Documentation

Reports for all the 13 counties included in the Presi

dential Declaration Also the Water Conservation
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Governor Roy Romer s Smart
Growth and Development

Initiative

Several of the recommendations deal di

rectly with land use planning and hazard

mitigation planning is emphasized Techni

cal assistance is available directly to local

governments via planning commission

workshops land use planning workshops

publications and other means of information

dissemination Several projects that specifi

cally involve hazard mitigation planning
have been awarded the Governors Smart

Growth and Development Award

Board is preparing Flood Mitigation Feasibility Reports
for selected communities to include with their Hazard

Mitigation Grant applications to provide technical sup

port for those grant applications The state is continu

ing to work cooperatively with as many entities as

possible to reduce Colorado s flood hazard vulnerabil

ity

3 32 2 Governor s Smart Growth

Development Initiative

Governor Roy Romers Smart Growth and Develop
ment Initiative began in the fall of 1994 as a response

I to unprecedented population growth and the challenge
I of preserving Colorado s unique natural beauty and

quality of life Much of the new development occurring
in the state is located in the urbanlwildland interface

This poses aserious threat since many new residents

are unaware of potential hazards such as flooding
wildfire and geologic hazards The smart Growth pre
cesS provides local governments with vital assistance

to help address this growing concern effectively and

thoughtfully

This initiative provides a forum in which public dis

course has progressed beyond the simplistic notions

of progroWth and nogrowth by developing part
nerships among state and local govemments key
stakeholder groups and citizens Smart Growth is a

bottom up approach to local and regional visioning
and strategy building process that relies on broad

based participation from all sectors of the community

Two statewide summits several regional summits

specific topicbased task forces and an Interregional
Council developed an action agenda of 74

recommendations that deal directly with growth related

problems and an agency was designated responsible
for implementation of each recommendation Many of

these recommendations have already been completed

112819810 51 PM



1998 Colorado Rood HazardMitigation Plan 40g

orare well underway

Several of the recommendations deal directly with land

use planning and hazard mitigation planning is em

phasized Technical assistance is available directiy to

local govemments via planning commission work

shops land use planning workshops publications and

other means of information dissemination Several

projects that specifically involve hazard mitigation
planning have been awarded the Governors Smart

Growth and Development Award

3 3 2 5 Colorado Natural Hazards Mitigation
Council

For the past two decades Colorado has experienced

rapid population and business growth Pressures have

increased to build structures in floodplains on steep
slopes in wildfire areas and other locations previously
considered unsafe or too costly to develop Recogniz

ing these issues Governor Roy Romer signed an

executive order establishing the Colorado Natural Haz

ards Mitigation Council CNHMC in March of 1989

The council was created as an interdisciplinary forum

for exchanging information and promoting ways to

reduce and manage impacts from natural hazards

The council is composed of almost two hundred volun

teer committee members in the state of Colorado The

council is organized into technical and hazard specific
committees The technical cOmmittees are Public f

fairs and the Steering Committee Hazard specific
committees include Severe Weather Dam Safety Fire

Management and Mitigation Drought Geologic Haz

ards and Flood A recently formed Policy Advisory

Group will guide overall strategy The primary duties of

COLORADO LANDSLIDE HAZARD
MrnGATJON PLAN

FHIoIPctJaprer 3pub Chapter 3 26

State ofColorado

WildfJleHazard

Mitigation Plan

Anne I

to

Colorado MIIltiBazanIs

Mitigation PlaD

AugUst 1995

Colorado

State

Forest

Service

the council are to

Prioritize natural hazards in the state and review

existing mitigation plans

Develop a mitigation management strategy involv

ing various levels of govemmenl

Provide information and technical assistance to

local governments and individuals

Through its volunteer Committees the council has

supported over one hundred mitigation projects since

its inception These include

Pre and post disaster mitigation workshops for

homeowners and businesses in Canon City
Pueblo Colorado Springs Fort Collins Rifle and

Lyons

Major flood mitigation activities in Lyons and the

San Luis Valley

Publication of The Mitigation Siren newsletter

GIS familiarization workshops

A hazard awareness contest for children

Dam Safety and Emergency Planning brochures

Publication of a Citizens Emergency Preparedness
Guide

3324 State Hazard Mitigation Plan

The first Flood Hazard Mitigation Plan was prepared
by the state of Colorado under authority of paragraph
7 of a FederaVstate Agreement negotiated between

the State of Colorado and the Federal Emergency

Management Agency Govemor Lamm signed that

agreement on July 27 1982 following President Rea

gan s declaration of Larimer County as a major disas

ter area on July 22 1982 FEMA665 DR CO
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status report No 1 dated December 1983 was pre
pared pursuant to a commitment towards implementa
tion of the plan expressed in Govemor Lamm s Jan

uary 14 1983 letter transmitting the original plan to

Ithe FEMA regional director

The second annual mitigation program review was

prepared in January 1985 under authority of para
graph 10 of a FEMNState Agreement signed by Gov

ernor Lamm on August 1 1984 This agreement was

negotiated following President Reagan s declaration of

ten Western Slope counties as a major disaster area

eligible for public assistance on July 27 1984 FEMA
719 DR CO

The 1998 Flood Hazard Mitigation Plan 409 updates
the previous plans and incorporates additional infor
mation

In 1988 The Colorado Geological Survey CGS pre

pared the Colorado Landslide Hazard Mitigation Plan
in response to flooding and mudslides on the western

slope

In 1995 The Colorado State Forest Service CSFS

prepared the Colorado Wildfire Hazard Miti9ation Plan

is response to wildfires in the state

3 3 35 Colorado Water Conservation Board
CWCB FMA Eligible Project s

Grants

Predisaster flood mitigation planning and implemen
tation funds are now available underthe FEMA funded
Flood Mitigation Assistance FMA program The
Colorado Water Conservation Board CWCB admin
isters the program In Federal FY 98 October 1 1997

September 30 1998 the program will provide 1

106 290 in project funds to implement measures to

reduce flood losses and 2 11 900 in planning funds

for developing or updating local flood hazard mitiga
tion plans Fund amounts represent the 75 percent
federal share Interested entities must provide a 25

percent match One half of the 25 percent 12 112

percent must becash The other half may be in kind

Any city town or county that participates in good
standing in the National Flood Insurance Program
NFIP is eligible to compete for these funds

Examples of eligible projects include 1 elevation of

insured structures 2 acquisition of insured structures

and real property 3 relocation or demolition of in
sured structures 4 dry floodproofing of insured struc

tures 5 minor localized structural projects that are

not fundable by state or other federal programs and 6

other activities that bring an insured structure into

compliance with floodplain management requirements
in 44 CFR 60 3 NFIP Regulations
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ewes PlanninglProject Grants for
FY97

1 1 0 0 r t 1L L

Georgetown Planning Grant 11 900

Silver Plume Project Grant 23 454

La Juntaotero County Planning Grant
100 000

Figure 3

J

c

Minimum Project Eligibility Criteria

1 Be cost effective not costing more than the antici

pated value of the reduction in both direct damages
and subsequent negative impacts to the area if

future floods were to occur Both costs and bene
fits are computed on anet present value basis

2 Be in conformance with 44 CFR Part 9 Floodplain
Management and Protection of Wetlands Execu
tive Order 12699 Seismic Safety of Federal and

Federally Assisted or Regulated New Building Con

struction 44 CFR Part 10 Environmental Consid
erations and Any Applicable Environmental Laws

and Regulations

3 Be technically feasible Be in conformance with the

minimum standards of the NFIP regulations at 44
CFR Part 60

4 Be in conformance with the community s flood

mitigation plan the type of project being proposed
must be identified in the plan

5 Be iocated physically in a participating NFIP com

munity that is not on probation or must benefit
such community directly by reducing future flood

damages

Please note that No 5 above implies that a commu

nity must have an adooted flood hazard mitiaation plan
to be effgible for project funds The eWCB has a model

olan that meets FMA minimum standards The CWCB
staff assists local governments in the adoption pro
cess as needed

Planning Grants

Funding to develop or update local flood hazard miti

gation plans is also available through FMA Commu
nities that plan on competing for FMA project funding
must have adopted such a plan The implementation
of a long term comprehensive program of floodplain
management is necessary for the long term success

of a community s flood mitigation strategy Floodplain
management is a continuous process of decision

making about how floodplain lands and waters will be
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used It encompasses I
The choices made by owners of floodplain homes I
and businesses IDecisions made by officials at all levels of govern
m

I

Development plans made by owners of commercial

flood prone land and

Judgments of farmers and ranchers with pastures
bordering riverbanks

The success of floodplain management on any scale

depends on the collection and utilization of engineer

City of Boulder Projects
The City of Boulder is going above and beyond
the call of duty in educating its citizens about

flood hazards A 100th anniversary recognizing
the 1894 flood event which was greater than a

100year flood on Boulder Creek was planned
by the city the Red Cross and a city county
emergency management organization The

team developed the following information about

flooding which was used to increase local

awareness during May 30 June 2 1994

Tabletop simulated flood exercise to kick

off the flood season in Boulder

A traveling flood exhibit with narrative and

photos for schools shopping centers etc

A video entitled Flood Watch for use on

the local cable municipal channel and at

presentations to local groups

A Volksmarch credited walking tour of

the areas flooded in 1894 and viewing of

sites and b i1dings still remaining following
that event

A booth at the annual BOUlder Creek Festi

val which displays information about emer

gency management with videos about

flooding and other natural hazards I
i

Two symposiums community meetings in

May about flood hazards floodplain man

agement emergency management and the

NFIP and

Working with local media to produce arti

cles about flooding in Boulder and the 1894

flood

Contact Ned Wlllliams City of Boulder441 3200

Sou Flood Stag ewes Spring 1994

Figure 37
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FEMA Honors City of Englewood
With National Award

On June 10 1996 FEMA Regional Director Mike

Armstrong announced that the City of Engle
wood has been named a recipient of FEMA s

L

Community Service Award Mayor Tom Burns

accepted the award on behaif of the city during a

ceremony at FEMA s Washington D C offices

on June 11 1996

FEMA s Community Service Award is given to I

private citizens and organizations in recognition I

for significant acts or service in the public inter

est during emergency events The City of Engle J

wood received the reward for its response to the 1

September 1995 unexpected snowstorm that left

yards and streets clogged with debris and thou I
sands without power

Source FloodStage CWCB Summer 1996

Figure 38
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ling and administrative information Sound floodplain

1
management improves the decision making process
for usage of floodplain land s Effective management
requires prompt but careful decisions that are compat
ible with the risks and resources inherent to flood

plains If such decisions are not made unwise devel

opment or other uses could occur that would prove

costly in the long run

Planning Project Grants for FY 97

The Colorado Water Conservation Board CWCB

reports that 3 communities received project and plan

t ning grants in FY 97 ended Sept 30 1997 Planning

I grant Georgetown 11 900 to develop a local flood

I hazard mitigation plan Project grants Silver Plume

23454 to implement channel stabilization measures

La Juntaotero County 100 000 for an acquisition
relocation demolition project involving nine structures

in the Arkansas River floodplain These projects have

I
to be completed by 9 30 98 Both communities will

have to draft and adopt local flood hazard m igation

plans as part of the grant requirement Georgetown
will have to have its plan adopted by 930 98 CWCB

are now presently receiving the Notices of Interest

I
from Colorado commun ies for the FY 98 funding

I
Project grant funding will total 118 000 for FY 98 and

planning grants will be 11 900 for the same period

33 3 Local Government

Local govemments play an essential role in imple

menting effective mitigation both before and afler

disaster events In a postdisaster environment locally
I affected areas are also expected to participate in

I mitigation evaluation Local government participation

22198 8 49 AM
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with federal and state agencies in the Colorado Hazard

Mitigation Team process is crucial Recommendations
on alleviating or eliminating a repetitive problem often

focus In local assessment as to the cause of damage
and depend on a local applicant for implementation

3 3 3 1 Local Government Hazard Mitigation
Plans

Since 1983 local govemments requesting state assis
tance for relief of f1ood damages have been asked by
OEM and CWCB to prepare a flood hazard mitigation
plan for their jurisdictions This is a logical extension
of the mitigation planning process initiated on a na

tional scale by the federal government A carefully
made plan can be an extremely valuable resource to

formulate annual work programs budgets and policy
posllions

As a resuit of the snowmelt flooding on the Westem

Slope in 1984 the CWCB began aprogram designed
to bring the mitigation process to the local level where
it will have the greatest benefit Each applicant for
disaster relie assistance wasasked to develop a f100d
hazard mitigation plan tailored specially to the com

munity A sU9gested plan outline and a detailed

questionnaire were developed by the CWCB to assist
in this process

The purpose of such a plan is to articulate those

specific local issues which if resolved would help
reduce future flood damages which will have an im

pact on the community Those local issues in turn
could also provide the basis for input to the rtatewid
annual mitigation program review

Several Colorado local governments have prepared
hazard mitigation plans before and after flood events

see Appendix C for more information

Cityof Manitou Springs

Montrose County

City of Boulder

City of Arvada

San Luis Valley

Town of Lyons
Town of Jamestown

City of Canon City

City of Rifle

City of Fort Collins

City and County ofPueblo

Town of Silverplume

Town of Georgetown

Town of DeBeque

Town ofWattenburg

3 3 3 2 City ofFort Collins Hazard

Mitigation Planning

LandUse Planning

The City of Fort Collins Storrnwater Utility conducts
studIes on channel stability and delineation of erosion
buffer zones along certain channels The purpose of

these studies is to 1 characterize the stability of the
stream on the basis of evaluation of hydrologic hy
draulic geomorphiC and sediment transport charac
teristics of the stream basin and develop practical
improvements for mitigating adverse impacts on the
streams 2 develop design criteria and construction

standards for improvements in drainageways with

regard to reach stability within the City of Fort Collins
and 3 establish erosion buffer zones to restrict devel

opment along the floodplain This will help to mitigate
the effects of flooding along unstable reaches of the
stream

The Stormwater Utility has a WatershedApproach
to address environmental impacts associated with

urban runoff This integrates water quality mitigation
with water quality control in the City s watersheds

Mitigation objectives include preventing the introduc
I tion of environmental pollutants onto lands within the

watershed treating runoffcontaminated by urban land
uses in the tributary system and protecting receiving
waters riparian wetland and aquatic habitats from

deterioration

Advanced Planning ActiVitiesP
The stormwater Utility has aCity Plan that establishes

core community values an overall vision and broad

planning goals to the year 2015 This plan addresses

city structure principles and policies landuse code

as well as implementation procedures

The stormwater Utility has developed and maintained
Master Drainageway Plans for all streams within the
Urban Growth Area The plans specifies the regula
tory flood elevation data as well as mitigation plans to

address flooding problems more information is dis

played in Appendix G FigureG4page G 12

I
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Chapter 4 Mitigation Activities

Underway and Proposed
O L C

4 1 Mitigation Opportunities
While similarities exist between the concepts of hazard

mitigation and floodplain management strong differ

ences also exist among many of the strategies avail

able to carry out these concepts Warnings and land

use application such as floodplain regulations and

acquisition of Open Space are particularly cost

effective mitigation activities especially when com

pared to other available strategies such as relief and

insurance Effective land use for example can pro
vide very high net benefits and can significantly lower
future catastrophic loss potentials in a given commu

nity other adjustments except warnings generally
cost more and yield the possibility for repeated catas

trophic loss

Although land use decisions are often controversial

when they are carefully planned and implemented
enormous savings in life and property can be gener

ated over a relatively few years In Colorado flood

waming systems and effective land use decisions are

controlled mainly by action at the local level There

fore this plan emphasizes mitigation activities that will

essentially support local efforts

LOOD STAGE

ColorIdoWaler
6olrd

r 1 c 4 t 1 L l n

For More Information

Appendix A Lists the agencies and their

addresses telephone numbers

and summaries of their programs

Appendix B Includes information on financial

assistance programs

Appendix C Includes information on references

used in the preparation of this plan

Appendix D Includes definitions and acronyms

Appendix E Includes tips to minimize loss of

life property in the event of a

flood

Appendix F Includes Mitigation Strategies
Measures

Appendix G Includes Mitigation Planning

Examples
LC 1 U ic H f ll t1 V J W to
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Mitigation Strategies Actions

Interagency Hazard Mitigation
Team IHMT

To reduce damages associated with future floods or

other natural hazards the federal govemment has

adopted a comprehensive coordinated strategy to ad

dress these concerns An OfIice of Management and

Budget OMB directive dated July 10 1980 estab

lished the basis for Regional Interagencyand Intergov
ernmental Hazard Mitigation Teams These teams are

comprised of federal state and local representatives in

an effort to incorporate the background and expertise
necessary to promote a comprehensive approach to

hazard mitigation
The Interagency Hazard Mitigation Team IHMT pre

pares mitigation recommendations for implementation
during the postdisaster recovery phase and presents
the recommendations to the govemor in a report
format The authority for the IHMT derives from an

interagency agreement entered into by 12 Federal

agencies coordinated by the Federal Emergency Man

agement Agency FEMA The agreement established

a common policy statement and implemented guide
lines with respect to flood disaster planning and post
disaster recovery practices The IHMT meeting was

held in Fort Collins on August 26 1997 with partici
pants from federal state local and private organiza
tions

4 2

4 2 1

4 2 2 Actions Organized by Priority

The following actions listed in this chapter are the

State of Colorado s priorities for flood hazard mitiga
tion These priorities came from a locaVstatelfederal

team process

4 2 2 Actions Organized by Category
The following issues and recommendations represent
the collaborative efforts of Interagency Hazard Miti

gation Team members that are intended to help
achieve the goal of reducing future flood hazards

Many of the recommendations can be implemented
immediately others must be viewed as long term

measures Recommendations are summarized below

Housing
H 1 Identify long term affordable housing

Watershed Management
WM 1 Improve and develop accurate floodplain

I maps

i WM 2 Promote local support for effective land use

112919812 06 34 PM
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planning and floodplain management
WM3 Encourage a comprehensive watershed man

agement approach in flood prone communi

ties

WM4 Promote an increased awareness of wetland

and habitat resources and their benefrts to

floodplain management
WM5 Support the combination of structural and non

structural elements to reduce flood hazards in

flood plains that have already been urbanized

Infrastructure
1 1 Promote upgrading ditches and irrigation

canals to safely convey flood flows

1 2 Upgrade and maintain critical infrastructure

13 Improve emergency waming systems

Education Coordination
Ee1 Provide disaster education to the general pub

lic

Ee2 Improve access for local govemment officials

to information regarding floodplain manage
ment flood hazard mitigation and flood insur

ance

EC3 Develop adisaster education program for pub
lic officials

Ee4 Provide technical assistance to communities

concerning floodplain management
Ee5Promote regional intergovernmental coopera

tion concerning floodplain management
EC6 Develop a natural hazard awareness and edu

cation program in K 12 schools

Health and Environment
HE 1 Encourage small communities to develop cen

tralized sewer and water systems in areas that

will not be impacted by flooding
HE 2 Promote the development of contingency

plans for household hazardous chemicals dur

ing flood events

Codes and Standards
e1 Develop master drainage plans for state col

leges institutions cuitural facilities and other

large public facilities

e2 strengthen design criteria for wlnerable infras

tructure at the local level

ess Improve stream gage network

es4Increase rainfallrunoff modeling research
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Housing

H 1 Long term affordable housing following adisas

ter utilizing acquisttion relocation

BACKGROUND
Substantial damage to affordabie housing stock fol

lowing this disaster is a major concem Permanent

affordable housing that is safe from flooding needs to

be made available to displaced individuals to ensure a

strong growing community and economy

RECOMMENDATIONS
Local govemments must take the lead to provide
adequate permanent affordable housing to meet the

needs of those affected by the disaster Acquisition
relocation of housing affected by the disaster and

other housing in areas of high future flood probabili
ties should be prioritized high on the list for mitigation
opportunities in the recovery phase of this disaster A

combination of all disaster funding sources and a

reprogramming of funds from housing related pro

grams needs to be utilized to ensure a solid base of

affordable housing in affected communities Funding
sources which need to be combined include

S8A

HUD HOME and CDBG

FEMA

U S Department of Agriculture Rural Develop
ment Administration

Cities counties and Regional Planning Councils

State DOLA

Colorado Housing and Finance Authority CHFA

An interagency approach to this problem must be

used with local clearing houses of housing resources

formed to counsel those in need of safe affordable

and permanent housing

LEAD AGENCIES

Local jurisdictions with support from Colorado DOLA

Division of Housing

FUNDING

State HUD FEMA SBA U S D A CHFA Colorado

DOLA Local jurisdictions
SCHEDULE One year

STATUS

I Watershed Management I
WM 1 Lack of current and accurate floodplain map

ping in Colorado communities especially rural

unincorporated areas and in areas experienc
ing development

BACKGROUND
Much of the flood damage suffered in this disaster

period occurred in areas not shown on FEMA maps as

10Dyear floodplain areas Areas subject to storm

drainage problems as opposed to riverine flooding
problems if such a distinction can be drawn areas

downstream of irrigation ditches areas subject to

ponding without satisfactory outlet paths areas be

yond the limits of the 100 year and even 50Dyear

flooding and areas where debris accumulation andor

human emergency intervention aitered flow pattems
were all witnessed in 1997 Floodplain managers

emergency responders and citizens can all ask Can

we rely on these floodplain maps during an actual

flood emergency

RECOMMENDATIONS

Seek funding local state federal private to

sponsor an allday workshop on floodplain map

ping issues

In view of the 1997 experience compare current

FEMA and other floodplain maps to the outlines of

the areas of inundation durin9 flooding in 1997

identify specific technical issues of concem to

hydraulic engineers who prepare floodplain maps

Develop specific recommendations for each of the

pertinent iechnical issues

Implement recommendations on a pilot basis by
conducting floodplain studies in Colorado commu

nities where a particular floodplain mapping prob
lem was experienced

Examine pilot studies with independent outside

reviewers and make adjustments as necessary

Access information from EPA s Index of water

shed Integrity that uses 15 data layers to charac

terize individual watersheds

LEAD AGENCIES

CWCB Urban Drainage and Flood Control District

CU CSU Colo School of Mines irrigation companies

private consuiting engineers FEMA COE including
HEC in Davis CA NRCS

FUNDING

Agency and program funding

SCHEDULE One to five years
STATUS
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WatershedManagement i I Watershed Management j
WM 2 Local support for land use planning and

floodplain management is lacking in many of Col

orado s rural communities

BACKGROUND
The concept of externally controlled land use planning
is not universally accepted among Colorado s commu

nities Land use regulation connotes restriction of

property rights Property owners do not want to be

restricted from utilizing their land to its maximum

potential even if it is located in hazardous areas

RECOMMENDATIONS

Work with local governments to

Continue progress being made through the

SMART Growth Process

Develop a strategic planning process for local

govemments that develops and implements goals
and objectives
Use local area examples to build support
Conduct public meetings and surveys to achieve

implementation
Provide incentives to encourage planning

LEAD AGENCIES
Colorado DOLA Colorado Natural Hazards Mitigation
Council CWCB

FUNDING

DOLA CWCB

SCHEDULE Immediate and ongoing

STATUS

WM3 Local planning efforts in Colorado are not

usually watershed based There is a lack of

adequate data funding and coordination to

develop multijurisdictional comprehensive
planning initiatives in many of Colorado s

flood prone communities

BACKGROUND

Historically master comprehensive planning initiatives

in Colorado are locally initiated However floods cross

jurisdictional boundaries Typically jurisdictions do not

coOperate to solve drainage problems Funding priori
ties in communities are often a reason for this prob
lem Plans to address local interests often do not have

a basinwide perspective
RECOMMENDATIONS

Promote longrange planning for future develop
ment in floodplain areas that will resuit in inte

grated flood control projects which incorporate
acquisition open space recreation and structural

improvements to address floodplains that have

existing development
Create a watershedbased Geographic Information

System GIS in flood affected areas of Colorado

The system should include 1 geomorphic flood

plain data predeveiopment 2 1997 flood af

fected areas including limits of flooding diversion

points problem areas etc 3 current land use 4

currently designated floodplains including 100

year 500 year irrigation ditches engineered struc

tures etc 5 future mitigation opportunities 6

location and amount of damages 7 infrastructure

including highway facilities railroads irrigation
ditches etc and 8 storm data from the summer

1997 flooding
Develop a cooperative work team to seek addi

tional matching funds for the initiatives listed

above including development of a GIS Decision

Support System Access resources from EPA s

Community Based Environmental Protection

CBEP programs that can provide technical assis

tance and funding when available for scientific

analysis monitoring systems and environmental

information

LEAD AGENCIES

CWCB CNHMC DOLA municipal and county plan

i ning departments
i FUNDING

USDAlNRCS USACE EPA FEMA WAPA CWCB

CGS CDPHE

SCHEDULE Immediate and ongoing
STATUS
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Watershed Management j
WM4Floodplain wetland and habitat resources have

been degraded and destroyed in Colorado in

crementally over decades

BACKGROUND
Colorado has experienced tremendous growih in the

past 10 years It is estimated that 50 percent of the

state s wetlands nave been lost over the past 100

years Population growth increased urbanization and

intensified agricuitural use have put additional pres
sure on wetlands Benefits that may be achieved by
wetlands include flood control groundwater recharge
improved water quality wildlife habitat and open

space Beyond wetland initiatives opportunities exist

to develop watershed management planning and im

plementation strategies The need for watershed plan
ning has been typified by some of the problems
experienced due to recent flooding The problems
include damaged irrigation facilities loss of riparian
areas wetiand lass and degradation sedimentation of

rivers streams ditches and other watercourses

RECOMMENDATIONS

Promote watershed planning throughout Colorado

Encourage increased federal state and local gov

emment participation in the Colorado Wetlands

Initiative

Provide buffer areas adjacent to creeks and rivers

to protect flow conveyance areas

Clean debris from ditches and fields

Make repairs to damaged irrigation facilities

Improve vegetative growth in areas subject to

frequent flood flows

Coordinate watershed planning recommendations

with proposed mitigation measures

LEAD AGENCIES

Local jurisdictions CWCB CDOW USDAlFSA

USDPJNRCS USF WS EPA

FUNDING
FEMA USDANRCS USDAlFSA CDOW

SCHEDULE Immediate and ongoing

STATUS

RIo FHMPc ter4 pub Chapter 4 5

I Watershed Management i
WM 5 Need for combining structural and non

structural elements to reduce flood hazards in

floodplains that have already been urbanized

BACKGROUND
Much of the most severe flood damage experienced in

this 1997 disaster occurred in watersheds where

houses and other buildings cover much of the 100

year floodplain including all or asignificant part of the

channelflow path If acquisition for demolition or relo

cation is feasible economically socially or politically
for only a small number of buildings and if fIoodproof
ing is similarly constrained that does not mean other

sound floodplain management aitematives dont exist

In such cases acombination of acquisitionrelocation

and flood proofing with structural drainageJflood control

improvements can reduce flood hazards and provide
open space and recreation improve wildlife habitat

and increase livability of neighborhoods

RECOMMENDATIONS

Identify communities flooded in 1997 and other

communities where urbanization appears to pre
clude fully non structural approaches to flood haz

ard reduction

Identify non structural measures that would con

tributeto flood hazard reduction in those communi

ties and the constraints faced by the non structural

measures

Identify structural measures that would substan

tially enhance the effectiveness of nonstructural

measures in those communities

Seek multiobjective and muitidiscipline design

support for such combined structural non

structural projects

I Seek funding federal state local and private for

final design and construction of such projects

LEAD AGENCIES

CWCB DOLA local jurisdictions private planning
consuitants private landscape architects private con

sulting engineers FEMA COE NRCS

FUNDING
FEMA COE NRCS CWCB DO LA local jurisdic
tions special districts

SCHEDULE One to 10 years

I STATUS
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Infrastructure Infrastructure

1 1 Lack of outlet facilities in ditches and canals

BACKGROUND

Irrigation ditches and canals tend to intercept storm

runoff and convey flows to adjacent basins A breach
in the d ch bank can resuit in flooding areas that

normally would not be affected

RECOMMENDATIONS

Equip ditches and canals with outlets to allow

releases into drainage channels capable of safely
conveying f1 ows

Estabiish overflow areas to accommodate the

flood flows Consider upgrading structural im

provements where creeks and drainages intersect

irrigation ditches

LEAD AGENCIES

Local jurisdiction public works departments ditch

companies

FUNDING

FEMA local jurisdiction storm water programs d ch

companies
SCHEDULE Six to 12 months

1 2 Need to upgrade and maintain storm drainage
infrastructure

BACKGROUND

During high waterflows some storm drainage facili

ties failed Piugged culverts roadway elevations and

railway embankments resulted in water being im

pounded and caused significant damage

RECOMMENDATIONS

Improve drainage structures and roadway eleva

tions

Increase maintenance on culverts and other infras

tructure areas

Investigate legislative changes to address railroad

exemptions in current statutes Develop model

standards and guidelines where county roads

cross drainage areas

LEAD AGENCIES

CDOW DLG CDOT Colorado General Assembly
local jurisdictions
FUNDING
FEMA State of Colorado General Funds local juris
dictions state agencies railroads

SCHEDULE Immediate and ongoing

STATUS

I
13 Improve emergency warning systems

BACKGROUND
Accurate and real time data is lacking in order to wam

citizens of hazards to direct emergency response and

to determine emergency measures such as road

closures There was a substantial period of time be

tween the initial development of the storms that led to

flooding in Fort Collins and sterling in July 1997 and

the actual flooding events Nevertheless lives were

lost in Fort Collins and property and infrastructure

were damaged in these communities and others The

question arises Was there a way to warn some

people earlier in the sequence of events of the

impending possibility of flooding If may have

allowed emergency responders and citizens to remove

more people property and infrastructure from harms

way

RECOMMENDATIONS
Review existing warning systems and procedures
and implement changes that address adequate
detection equipment an understanding of author

ity amechanism to warn the public and monitoring
procedures that result in improvements public
involvement is a key component to determine the

appropriate system

Seek funding local state federal and private to

sponsor an alllay workshop on a single system
or multiple systems if more appropriate for flood

warning in Colorado research existing systems in

the Urban Drainage and Flood Control District and

In the Pikes Peak area as well as programs of the

National Weather Service and of private vendors in

Colorado and other parts of the country support
funding and development of a comprehensive
waming system with a local match and other

funding implement initial phase of the system

LEAD AGENCIES

Local jurisdictions CSU CU Colorado School of

Mines private meteorologists and other waming ven

dors NWS CWCB

FUNDING

FEMA NWS USGS local jurisdictions agency and

program funding

SCHEDULE One year

STATUS
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EducationCoordination I i I
I

EC1 Lack of disaster education of the general
public

BACKGROUND
Education can mitigate loss of lives property jobs and
other economic impacts by informing the public how to

prepare for a disaster and steps to take in an emer

gency situation

RECOMMENDATIONS

Develop flood hazard awareness materials for the

general public to include the followin9 topics 1 local

emergency waming systems and procedures 2 flood
insurance need and availability and 3 instructions
and safety information for individuals and families on

disaster preparedness Possible approaches include

Printlbroadcast public service announcements

Information included in local phonebooks

Brochures and information pamphlets for stores

libraries and other public places

Information printed on grocery bags

Construction of memorial education parks with his
torical flood information and safety tips
World Wide Web home pa9es for disaster aware

ness wwwfema gov

LEAD AGENCIES
Colorado OEM CWCB Colorado Natural Hazard Miti

gation Council American Red Cross

FUNDING
FEMA Colorado OEM CWCB Colorado Natural Haz

ards Mitigation Foundation American Red Cross pri
vate foundations

SCHEDULE Immediate and ongoing
STATUS

EducationCoordination i
EC2 Lack of access for local govemment officials

to information regarding floodplain manage
ment flood hazard mitigation and flood insur
ance

BACKGROUND
The issues surrounding flood hazard reduction are not

always a priority in Colorado communities This re

sults from several factors First flooding does not

occur frequently enough in most communities to be in

the forethought of most local officials Second person
nel tumover is a fundamental reason that local flood

plain administrations are ncit always educated about
the specifics of floodpiain manage management
Therefore there is a significant need to provide the

means and institutional tools for improved access to

floodplain management flood hazard mitigation and
flood insurance information

RECOMMENDATIONS

Promote the increased use of the Internet and

Geographic Information Systems GIS through
workshops with assistance from existing programs
and new funding opportunities
Place an inCreased focus on the importance of

hiring GIS technicians at the local level of govem
ment as well as adequate software for successful

completion of this objective

I Focus on encouraging improved coordination

I within local govemment departments to encourage
periodic information sharing

Request that local govemments appoint a lead

department to accomplish the periodic updates
and coordination initiatives

Tabulate all floodplain management flood hazard
reduction drainage and climate history information
into a resource directory for local governments
including 1 programs 2 funding 3 technical

assistance and 4 contacts in local state and
federal govemment that can be utilized by local

govemments in accomplishing hazard mitigation

LEAD AGENCIES

CWCB Colorado DOLA Colorado Natural Hazards

Mitigation Council

FUNDING
FEMA existing programs within CWCB and DOLA

SCHEDULE Three to six months

STATUS

EC 3 Lack of disaster education for public offi
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EducationCoordination i I
cials

BACKGROUND
Education can preventllessen the loss of lives and

prevent damage to property The existing limited

uncoordinated education of public officiais conceming
disaster management has resuited in a lack of knowl

edge on how communities can prevent prepare and

cope in time of disaster and following recovery opera
tions

RECOMMENDATIONS

Develop and implement a disaster education pro

gram to be presented to local public officials The

presentations will include information on the fol

lowing topics standard termsdefinitions NFIP

disaster prevention community homeowner f100d

proofing waming systems and federallstate recov

ery and mitigation programs Possible approaches
include 1 printlbroadcast announcements 2 pre
sentations to local agencies and 3 distribution of

already developed materials

Provide educational presentations and materiais to

Colorado Municipal League and Colorado Counties

Inc

LEAD AGENCIES

DOLA Colorado OEM

FUNDING

FEMA Colorado OEM

SCHEDULE Immediate and ongoing

STATUS

Education Coordination I
EC4 Lack of technical capability in local govem

ment causesashortfall in delivery of services

related to floodplain management flood haz

ard mitigation and flood insurance

BACKGROUND
The Colorado Water Conservation Board CWCB and
the Colorado Department of Local Affairs DOLA

provide training activities to improve local government
capability in the areas of floodplain management and
land use planning respectively Improved training and

education is warranted

RECOMMENDATIONS

Develop improved delivery of training and technical

assistance with current Stateof theart slide

shows workshops manuals etc and assure that

the correct audiences are targeted
Utilize the Colorado Association of stormwaterand

Floodplain Managers CASFM and promote certi

fication of local floodplain managers

Encourage increased community participation in

the NFIPs Community Rating System CRS

Promote the concept of shared services among
smaller local govemments

Promote the concept of basinwide planning among
communities

LEAD AGENCIES
CWCB Colorado DOLA Colorado OEM Colorado

Natural Hazards Mitigation Council American Plan

ning Association

FUNDING

FEMA CWCB DOLA Colorado OEM

SCHEDULE Six to 12 months

STATUS
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EducationCoordination I EducationCoordination I
EC 5 Difficulty in achieving intergovemmental c0

operation when flooding crosses jurisdictional
boundaries

BACKGROUND
Floods crossjurisdictional boundaries Typically these

jurisdictions do not cooperate to solve drainage prob
lems Funding priorities in communities are often a

reason for this problem Different communities in a

similar geographic area often develop different master

comprehensive plans These planning efforts often

address local interests and do not have a basinwide

perspective

RECOMMENDATIONS

Expand and continue training for local govemment
officials regarding comprehensive planning and

take that opportunity to promote regional intergov
emmental cooperation

Educate the public and local officials about the

advantages of intergovemmental cooperation

Assemble peers from different jurisdictions to

share experiences and provide assistance related

to land use planning floodplain management
flood hazard mitigation and intergovemmental c0

operation

LEAD AGENCIES

DOLA Colorado Natural Hazards Mitigation Council

American Planning Association

FUNDING

Agency and program funding

SCHEDULE Immediate and ongoing

STATUS

EC6 Lack of natural hazard awareness and educa

tion in K 12 Schools

BACKGROUND

Education can mitigate loss of lives and property The

existing in school programs do not adequately address

naturai hazard awarenesspreparedness which has
resuited in a lack of knowledge on how to prepare for

disaster events

RECOMMENDATIONS

Develop and implement a disaster education pro
gram which expands on current fire safety pro
grams in schools K 12 Program will include Pre

sentations by fire authority meteorologists and

media that inform school age children on the

danger of natural hazards Distribution of

brochures with hazard information family disaster

plans and emergency phone numbers needed in

the time of disasters

LEAD AGENCIES

Colorado Association of School Boards local school

districts

FUNDING

FEMA American Red Cross Colorado OEM

SCHEDULE 199899 school year

STATUS
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Health Environment I Health Environment i
HE 1 Flooding of sewers septic systems and pri

vate wells in northeastem and southeastern

Colorado

BACKGROUND
In northeastern and southeastem Colorado during
storm and runoff periods many sewers septic sys
tems and private wells are flooded Farms that rely
completely on private weils may require outside water

sources

RECOMMENDATIONS

Encourage small communities which depend on

individual sewers septic systems and private wa

ter weils to develop centralized systems in areas

that will not be impacted by flooding

LEAD AGENCIES

Local jurisdictions DOLA DLG CDPHE CWQCD
EPA

FUNDING

EPA Drinking Water and Sewer State Revolving
Funds WAPA and local jurisdictions

SCHEDULE Immediate

STATUS

HE 2 Collection and disposal of hazardous house

hold chemicals impacted by flooding chemi

cals impacting landfills flooded areas and

public water supplies

BACKGROUND

Municipalities and counties often budget for periodic
collection and disposal of household hazardous chem

icals but lack funding and procedures during an emer

gency Flooding compounds problems for Iandfiils that

are experiencin9 difficulties with water issues and

creates the possibility of impacting downstream water

quality Hazardous materials from various sites were

released in the flooded areas and may have also
moved downstream into public water supplies

RECOMMENDATIONS

Develop acontingency plan that includes proce
dures for handling household chemicals during
flooding periods and other emergencies

Identify afunding source for emergencies

Encourage increased mitigation measures such as

elevation diking or diversion around existing haz

ardous materials sites that might experience flood

I ing

I Establish partnerships through the Local Emer

gency Planning Commissions to address issues of

the local level

LEAD AGENCIES
Local jurisdLctions fire departments and districts

emergency management offices Local Emergency
Planning Commissions

FUNDING

EPA FEMA USDA local jurisdictions partnerships
wilhtheprivatesector

SCHEDULE Immediate and ongoing

STATUS
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Codes Standards

CS 1 Lack of master drainage plans for state col

leges and universities institutions cuitural

facilities and other large local public facilities

including hospitals nursing homes public
safety facilities etc

BACKGROUND
Universities colleges institutions cultural facilities

and other large local public facilities including hospi
tals nursing homes public safety facilities etc in

Colorado periodicaliy experience or face the threat of

flooding drainage problems These entities mayor

may not know the level of threat at their location and

the range of strategies that can be implemented to

deal with it Public officials and managers as stew

ards of these faciltties must increase protective and

risk management activities

RECOMMENDATIONS

Encourage preparation and implementation of a

drainage floodplain master plan for every essential

public facility Master plans should include mitiga
tion aitematives and recommendations for imple
mentation Encourage that all buildings within the

100 500 year floodplain is identified Any buildin9
with a basement and or a lowest floor lower than

the 500year flood elevation needs an inventory of

everything books artwork fumiture computers
etc that is kept below that flood ievel

LEAD AGENCY

All Colorado Executive Departments with the CWCW

FUNDING

All Colorado Executive Departments with the CWCW

SCHEDULE One year

STATUS

I I Codes Standards

CS 2 Inadequate infrastructure for storm water and
surface drainage

BACKGROUND

The existing storm sewer and surface drainage reten

tion infrastructure are not adequate to contain severe

storms and lor channel storm water into existing
drainage in many rural communities and urban areas

Design criteria that are used for storm water control

projects generally follow the two or fiveyear event

criteria This design standard may need to be more

flexible to consider critical links and vulnerable sites

RECOMMENDATIONS
Local governments need to review and evaluate their

existing storm water management plans and infras

tructure to determine where improvements are neces

sary The review criteria for critical and vulnerable

areas may need ahigher design criterionthan the 2 or

5year design to ensure total integrity of the entire

plan

LEAD AGENCIES

I
Local jurisdictions
FUNDING

FEMA DOLA USACE FHWA

SCHEDULE
studies Six months Implementation of new design
criteria one to five years

STATUS
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Codes Standards Codes Standards

CS 3 Review and improve stream gage network

BACKGROUND
Flood hydrology is essential to preparing floodplain
maps that appropriately guide local floodplain man

agement efforts and properly wam people of the flood

risk they may face Two methods for performing flood

hydrology are 1 statistical analyses of stream gage
records on the stream s being studied which as

sumes that we have good gages and that they have

been in place for a good number of years 25 plus
and 2 Rainfall runoff modeling which measures th

theoretical or actual rainfall data and translates that

rainfall mathematically into flow on the stream systeMi
receiving the rainfall The theoretical or actual rainfall

data is dependent on one or more accurate rain gages

which are limited in many portions of Colorado Thi

includes the zone between the Front Range foothill

and the plains where a large portion of Colorado

residents live and work As a result our hydrologi
estimates for our floodplain studies are less aocurat

and reliable

RECOMMENDATIONS
Perform an inventory of existing network of strealTl

and precipitation gages in northeastern and south

eastem Colorado and determine the holes in that

network seek local state and federal funding to

install operate and maintain gages to fill as many

of those holes as possible commit to the extent

possible to aisyear plan for each gage to assure

an adequate period of record

LEAD AGENCIES

CWCB Urban Drainage and Flood Control District
Colorado Division of Water Resources USGS NWS

FUNDING

USGS CWCB

SCHEDULE One year

STATUS

I I i
CS4 Rainfall runoff modeling research

BACKGROUND

Many flood hydrology analyses in Colorado have been

performed using rainfall runoff modeling That means

the hydrologist uses theoretical or actually measured

rainfall data and translates that rainfall mathematically
into flow on the stream system receiving the rainfall

Generally streamgaging information is not available

to verify that the flows computed through the mathe

matical model correspond to physical reality on that

stream system

RECOMMENDATIONS

Seek funding local state federal and private to

support rainfall runoff modeling research at one or

more universities andor colleges in northeastern

Colorado inventory the rainfall runoff methodole

gies currently in use by hydrologists performing
floodplain studies in northeastern Colorado con

duct studies over a period of years to verify and or

modify the relationship between a given rainfall in

a particular watershed and a specific flow at vari

ous locations on the stream system draining that

watershed develop one or more new rainfall runoff

models and calibrate the new model s to actual

field data for the region of interest

LEAD AGENCIES

CWCB C U C S U Colorado School of Mines COE

NRCS USGS

FUNDING
COE NRCS C U C S U CWCB

SCHEDULE One year

STATUS
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Chapter 5 Plan Implementation
Monitoring

d

5 1 Implementation and

Monitoring
Successfui implementation of Colorado s Flood Haz

ard Mitigation Plan is the next step in the plan pro
cess Both state and local involvement continue to be

the foundation during the implementation and moni

toring phases At the state level the Colorado Office

of Emergency Management OEM will lead and pro
vide support to other state agencies and local offices

for implementation and monitoring activities The

local Emergency Management Offices the State Haz

ard Mitigation Team SHMT and other state level

agencies will also play key roles in effective imple
mentation and monitoring

5 1 1 Role of Office of Emergency
Management OEM

The Colorado Office of Emergency Management
OEM and the Colorado Water Conservation Board

CWCB will be responsible for coordinating the im

plementation and monitoring activities developed
through the planning process and detailed in this plan
document They will involve other OEM and CWCB

staff the SHMT Colorado Naturai Hazards Mitigation
Council other state agencies county emergency

management coordinators EMCs and other state

and local level organizations OEM and CWCB will

work closely with the Colorado Natural Hazards Miti

gation Council to get feedback and assistance in

For More Information
APpendix A Lists the agencies and their

addresses telephone numbers
and summaries of their programs

APpendix B Includes information on financial
assistance programs I

Appendix C Has information on references
used in the preparation of this plan

Appendix D Includes definitions and acronyms

Appendix E Includes tips to minimize loss of

life property in the event of a

flood

APpendix F Includes Mitigation strategies
Measures

ApPendix G Includes Mitigation Planning
Examples

c 0 W
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monitoring the progress during this phase

In addition to the coordinator role OEM and CWCB

will develop and conduct education and outreach

activities to introduce the plan to Coloradans Activi

ties will be targeted to specialized audiences local

level officials state agencies and policymakers
These audiences have been a part of the plan devel

opment and they will continue their participation
through expanded awareness of their stake in its

successful implementation The purpose of this out

reach is not to provide technical assistance but

rather to build a widespread understanding of the plan
and the emerging importance of mitigation as a

prerequisite for future funding

In order to implement this plan OEM has appointed a

staff person to serve as the state hazard mitigation
officer SHMO While bringing a full time SHMO into

the office will greatly enhance OEM s effectiveness in

implementing this plan the role of other OEM staff

cannot be diminished It remains important that com

munication programs and planning encompass the

entire spectrum of disaster pianning preparedness
response recovery and mitigation

The SHMO will be the state s first contact point for

mitigation issues and serve as the pivot point for

implementing this plan In this role the SHMO s

activities will include

Activating the State Hazard Mitigation Team

SHMT and serving as its chair Colorado Natural

Hazards Mitigation Council also serves as the

SHMT

Working with state agencies to implement mitiga
tion recommendations as determined in this plan

Serving as the information liaison with state policy
makers regarding mitigation issues and priorities

Monitoring and reporting the progress of state

agencies and local level implementation of the

mitigation recommendations

Developing and conducting education and training
about mitigation for county EMCs

Providing technical assistance to county EMCs

and

Developing and supporting regional hazard mitiga
tion teams of county EMCs responsible for moni

toring implementation
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5 1 2 Role of Colorado Water
Conservation Board CWCB

Developing and supporting astatewide organization
or association of county EMCs focusing on mitiga
tion issues and activities

Visiting each of the 63 counties on a threeyear

cycle

Working with other agencies in approving mitigation
grants proposals

Assisting in exploring and developing a state fund

ing pool exclusively for hazard mitigation efforts

Serving as communication liaison with regional and

national govemment agencies

Assisting in the implementation of cost effective
and environmentallyacceptable flood mitigation
measures with local government and

Monitoring local project progress as well as moni

toring annual maintenance activities for flood miti

gation projects

5 1 3 Role of Colorado Natural Hazards

Mitigation Council CNHMC

The Colorado Natural Haz

ards Mitigation Council
CNHMC serves as the

State Hazard Mitigation
Team SHMT For the past
two decades Colorado has

experienced rapid population
and business growth Pres
sures have increased to build

structures in floodplains on

steep slopes in wildfire ar

eas and other locations previously considered unsafe

or 100 costly to develop Recognizing these issues

Governor Roy Romer signed an executive order estab

lishing the Colorado Natural Hazards Mitigation Coun
cil CNHMC inMarch

of 1989 The council

was created as an

interdisciplinary fo

rum for exchanging
information and pro
moting ways to re

duce and manage im

pacts from natural
hazards

OD oNIrrwAL
00IJll
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The council is com

posed of almost two

hundred volunteer

committee members

in the state of Col

orado The council is

organized into techni

cai and hazard specific committees The technical

committees are Public Affairs and the steering Com

mittee Hazard specific committees include Severe
Weather Dam Safety Fire Management and Mitiga
tion Drought Geologic Hazards and Flood A recently
formed Policy Advisory Group guides overall strategy

As an organization unique in this country the Col

orado Natural Hazards Mitigation Council is afforded a

great opportunity as the state Hazard Mitigation Team
SHMT to identify and mitigate hazards prior to major

disasters state federal and local governments as

well as the private and academic sectors are working
together as a dynamic coalition to address these

significant issues in asystematic and timely fashion

5 1 4 Role of Local Government

Emergency Management and

Floodplain Coordinators

Local govemment emergency management coordina

tors are frequently forced by multiple roles and job
demands to deal with mitigation issues and projects
only as extra time penmits This is both a cause and a

result of mitigation s traditional low priority status The

development of this Flood Hazard Mitigation Plan
marks a shift in priorities which will resuit in more

attention and funding to mitigation This priority shift is

consistent with federal policy and will prepare Col

orado communities for future mitigation funding re

quirements

Throughout the mitigation planning process the

county EMCs have played an important roie They are

the local level contact and the coordinator of mitigation
implementation programs and activities In that role

the county EMC is the key eommunication point be

tween the state and local level and between local

community agencies and organizations

Local government emergency management coordina

tors will play the dominant role in implementing this

plan at the local level Among their responsibilities are

Working closely and communicating with the

SHMO to implement mitigation recommendations

Conducting public awareness and education activi

ties on mitigation its importance and methods

Conducting education activities for community or

ganizations

Developing and implementing the prioritized mitiga
tion recommendations appropriate for the county

Working with other community organizations and

agencies on local mitigation projects

Participating in regional and statewide cooperative
mitigation efforts

Monitoring progress in recommendation implemen
tation through participation on a regional team and
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Participating in development of a statewide county
EMC association focusing on mitigation activities

As the link between the SHMO and other community
agencies and organizations the county emergency
management coordinator is the recognized focal point
for implementation and monitoring of mitigation activi
ties

5 2 Lead Agencies and Their Roles

52 1 State Hazard Mitigation Team and

Colorado Natural Hazards
Mitigation Council

The CNHMC will be activated to take a leadership role

in the implementation and mon oring phases of the

plan process Membership on the CNHMC will be

expanded to include additional state agency and iocal

representation In addition the CNHMC will develop s

role to extend into the capability evaluation and up
date phases functioning to coordinate all mitigation
activities of state agencies

52 2 Other State Agencies

Designated state agencies will serve on the SHMT

Other agencies have a role to play in hazard mitiga
tion as well and Will be called upon to participate in

appropriate mitigation activities

This plan designates a reasonable lead agency for

each recommendation The lead agency first will de

veiop awork plan for implementing and monitoring the

recommendation It is expected that this work plan will

involve other apPflpriate state agencies and organiza
tions at the state and iocallevels In essence the lead

agency will coordinate the statellocal team designed to

most effectively implement the recommendation In

that capacity the lead agency is responsible for com

munication and reporting progress toward implemen
tation to the SHMO OEM CWCB and SHMT Moni

toring will also be the responsibility of the lead agency

Where possible the lead agency will review relevant

emergency management activities and build upon

existing efforts or linkages to minimize bureaucracy
and duplication and to strengthen functional networks

and service systems

5 2 3 Monitoring Reporting Activities

Ongoing monitoring and reporting activities will not

only prOvide information by which to measure

progress toward the outcomes but will also serve as

impetus for implementation of the recommendations

As a part of the plan process these activities will be

developed and COnducted by OEM and CWCB lead

agencies and by local level officials according to the

work plans for eaCh specific recommendation

In addition OEM and CWCB will monitor the imple

mentation process as a whole at all levels to ensure

that progress is being made Some of the same

measures will be utilized to determine and document
the overall effectiveness of implementation and moni

toring activities In its role as coordinator of implemen
tation the SHMO OEM and CWCB must have cur

rent information regarding status of the entire plan
process and that of individual recommendations

5 2 3 1 Surveys

A number of effective monitoring activities will be

utilized including surveys site vi its and written re

ports OEM and CWCB or designated entities will

develop and conduct surveys to obtain information
from several audiences

The public including local officials will be surveyed to

monitor increases in awareness understanding and

acceptance of hazard miti9ation as a valid issue

Policymakers will be surveyed to monitor changes in

their awareness understanding and priority ranking of

mitigation as it relates to policy development

State agencies will be surveyed to monitor their de

partmental mitigation activities and their participation
on the State Hazard Mitigation Team

Finally county EMCs will be surveyed to monitor

community progress in implementing specific local

level recommendations

Future surveys can be buiit up this process to

continue to measure effectiveness based on data

collected regulariy

5 2 4 Regional CNHMC Teal1ls

Regional monitoring teams will be formed to provide
local level feedback about implementation and mitiga
tion success in the communities local involvement is

again crucial to the overall succe s of the State Haz

ard Mitigation Plan County EMCs and other appropri
ate officials such as the county engineer or mayor
will join a multioounty effort to mon or mitigation

I implementation in those counties The teams will be

developed and coordinated statewide by OEM and will

report their findings to the SHMO

In developing the regional teams OEM and SHMO will

consider existing region based activities and networks

in an effort to build upon currentWorking groups

52 5 Site Visits

The Emergency Management Office and Colorado

water Conservation Board will Participate in onsite

visits with a goal of reaching each of the 63 counties

over a threeyear period Not only will this give the

state a first hand look at the progress of mitigation
implementation in the counties but it will provide an

opportunity for local level officials and the county
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EMCs to address needs barriers problems and suc

cesses in their local m igation efforts The visits will
be structured so that county EMCs are able to demon

strate their mitigation progress This may also involve

meeting with other local mitigation participants such

as the iocal utilities county highway officials or com

munity organizations
Site visits will allow the state to monitor and document

mitigation recommendation implementation Equally
important results will be the enhanced communication

between OEM and the local levels and heightened
awareness locally of mitigation and its importance in

obtaining Mure funds

5 2 6 Written Reporting
Each lead agency will be responsible for providing
periodic written progress reports to the SHMO The

format for these reports will be developed by the

SHMO to capture the information necessary to monitor

progress in implementing mitigation recommenda

tions The reports will include the project work plan
and modifications progress toward outcomes in mea

surable form and outreach undertaken to educate and

train appropriate audiences

The lead agency or the SHMO may request similar

reports from county EMCs to document progress on

implementation County EMCs may in some cases

complete reports to monitor specific local mitigation
projects

52 7 Monitoring RolesofOEM and SHMT

The Colorado Offige of Emergency Management is the

coordinating agency for implementing and monitoring
the progress of the mitigation plan Wrthin the office

the state hazard mitigation officer is responsible for

the communication development and coordination of

the implementation and monitoring process The state

Hazard Mitigation Team Colorado Natural Hazards

Mitigation Council will support the SHMO and lead

agencies through its activities within and between

state agencies

5 3 Evaluation

This plan is designed to be a changing document

Regular scrutiny and evaluation is the criticai portion
of the plan process that keeps the plan current and

usabie as a tool for mitigation activities The state

Hazard Mitigation Plan will be evaluated annually or

more frequently if deemed necessary to ensure its

ongoing relevance to the state s mitigation needs

Evaluation of the plan will be coordinated and con

ducted by the state hazard mitigation officer SHMO

with support and involvement of the state Hazard

Mitigation Team SHMT Each year the goals and

objectives will be reviewed to determine their contin

ued appropriateness The state s progress in hazard

mitigation developments in hazard identification and

analysis mitigation opportunities and mitigation policy
developments are some of the issues to be considered
in evaluating the plan s goals and objectives The

SHMO will develop the specific activities to accom

plish the evaluation

Local viewpoints and information will be sought to

facilitate this evaluation process Community meet

ings focus groups or other outreach activities will be

held to access local ideas County and city officials

and organizations have indicated their interest in on

going participation in the evaluation of the plan in this

manner Lead agencies and state agencies will be

asked for their views on the goals as they relate to the

recommendations with which they are involved

Mitigation recommendations will also be evaluated as

they relate to the goals Each recommendation will be

measured against the expected outcomes stated in the

plan Surveys of lead agencies state agencies and

local govemment emergency management coordina

tors together with information gathered during the

monitoring process will provide much of the basis for

evaluation Those outcomes will be reviewed to see if

the expected outcomes wereattained the reasonable

ness of the progress the effectiveness of the process
of implementation and the need for modification of the

expected outcomes

Selected success stories or problem areas will be

studied in depth to highlight and illustrate issues need

ing further focus These case studies will be utilized in

suggesting models for mitigation for other Colorado

communities and for analysis of process effectiveness

This information documenting progress toward out

comes will be presented to the SHMT by the SHMO for

evaluation The SHMT will assist in analyzing the

information and suggesting steps to modify the plan

Overall the SHMO the Office of Emergency Manage
ment Office the Colorado Water Conservation Board

and the Colorado Natural Hazards Mitigation Council

will complete scrutiny of the plan process Special

problem areas such as implementation coordination

support and policy focus will be explored The process

evaluation will reportwhich implementation processes

worked well what barriers were discovered how the

communication and coordination efforts performed
and which processes need to be revisrted or strength
ened These findings will be incorporated into the

updated plan

5 4 Update and Modification

Following the annual review and evaluation of the

plan updates and modifications will be developed by
the state hazard mitigation officer SHMO and the

Colorado Natural Hazards Mitigation Council State

Hazard Mitigation Team This part of the plan proceSs
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involves bringing all of the information together from
all of the previous phases measuring that information
against the plan and initiating appropriate changes to
the plan

Updating the plan is much like developing the initial

plan in that without
local and state

COLORAOONATURA1 HAZARDS agency support the
MmGATlON COUNCIL plan will be difficult

to implement Con

sequently resuits of
the outreach activi
ties conducted in the

monitoring and eval

uation stages must
be the foundation for

the suggested plan
modifications

Cofe oaC

The Colorado Natu
ral Hazards Mitiga
tion Council
CNHMC will be

best suited to intro
duce the mOdified plan to the state agencies and

secure their support in implementing the changes The
CNHMC will also work with the SHMO in educating
and taking the modifications to the county EMCs and
other local officials and organizations Many of the

same community outreach activities will be held as

were conducted when the plan wasfirst developed and

introduced In this manner the cycle of implementa
tion monitoring evaluation and modification will be

again set in motion

1993 ANNUAl REPORT

Since Colorado s Flood Hazard Mitigation Plan fo

cuses heavily upon policy issues options for ongoing
funding and developing ahigh priority for mitigation it

is expected that as progress is made in these areas

some of the goals will shift to keep pace with the
state s progress and current needs This plan is In
tended to be the launching point for the state commit
mentto mitigation To remain auseful tool for the long
term it is critical that we stretch our system and

remain flexible to reach current goals while forming
new goals that will prepare us for the future

54 1 Future Enhancements

Other updates and modifications will be undertaken as

new hazards are defined or in the event of a federally
declared disaster in the state In these events the

process will continue to solicit and include the contri
butions of those at the local and state levels to best
define mitigation needs for the current situation and for

the comprehensive longterm plan
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Appendix A Hazard Mitigation Information
Resources and Agencies

A variety of local state federal and private agencies
can provide assistance to a community in planning
and implementing a mitigation program Some agen
cies provide advice and guidance some can help find
the program and some provide both technical and

financial assistance

Chapter 3 identified which agencies can help on

specific mitigation measures This appendix provides
a brief summary of the agencies programs and notes

where to contact the agency

A 1 Local and Private Agencies

A 1 1 International Conference of

BuildingOfficials ICBO Colorado

Chapter
Types of Assistance Provide assessments for disas

ter locations and advice development and improve
ment for building codes

Eligibility Benefactors of building code information

Colorado Chapter IC80
950 South Birch Street
Glendale CO 80246
3CJ36393601 Faxlll3759al61

A 1 2 Colorado Association ofStonnwater

and Floodplain Managers

Types of Assistance Provide assessments for disas
ter locations and advice development and improve
ment for floodplain and stormwater management

Eligibility All

Colorado Association of Stonnwater
and Floodplain Managers
P O Box 22673
Denver CO 80222J673
clo Susan Hayes City of Fort Collins
970 2216589 Fax 970 221

Other Local Governments

other local govemments are offer agreeable to coop
erative efforts where a flood mitigation project can

further their objectives In addition to their primary
concerns river conservancy districts and drainage
districts can construct drainage or flood control im

provements School districts initiate cooperative edu

cation and public information programs Counties

cities towns and fire districts often enter into mutual

aid agreements to support each other during emergen
cies These agreements can include loaning building
officials and other staff to help with heavy workloads

during recovery

A 1 3 Urban Drainage and Flood Control
District UFDCD

Types of Assistance The Urban Drainage and Flood
Control District was established by the Colorado legis
lature in 1969 for the purpose of assisting local
governments in the Denver metropolitan area with
multi jurisdictional drainage and flood control prob
lems The District covers an area of 1608 square miles
and includes Denver parts of the 5 surrounding coun

ties and all or parts of 33 incorporated cities and

towns There are about 1600 miles of major drainage
ways which are defined as draining at least 1000
acres The present population of the District is approxi
mately two million people

The District can help by documenting flood levels and

the effectiveness of in place structures It can review

or help prepare flood protection plans master

drainage plans and flood control project designs The
UDFCD has emergency contingency funds that may
be available for certain activities For example a

recent project with the City of Arvada included the

acquisition of approximately 100 mobile homes lo
cated in the Ralston Creek floodplain The mobile

homes have all been relocated and the floodplain and
creek will be restored

Eligibility Participating communities in the UFDCD

Urban Drainage and Flood Control District
2460 Wesl26th Avenue Surte 156 B
Denver CO 80211
lll34562n Fax 3CJ34557880
http wwwudfcd org

A 1 4 City of Fort Collins Stormwater

Utility
Types ofAssistance The utility can help by docu

menting flood levels and the effectiveness of in place
structures It can review or help prepare flood protec
tion plans master drainage plans and flood control

project designs The Utility has emergency contin

gency funds that may be available for certain activi

ties

Eligibility City of Fort Collins

City of Fort Collins Stormwater Utility
235 Mathews
P O Box 580
Fort Collins CO 8052256
3J3573444 Fax 970 221
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A 1 5 Association ofState Floodplain
I
A22

Managers Floodplain Management
Resource Center

Type of Assistance The Association of state Flood

plain Managers has established aFloodplain Manage
ment Resource Center located at the Natural Hazards

Research and Applications Information Center Docu

ments are summarized and entered into a computer
ized bibliographic database Topics include flood

proofing arid west issues storrnwater management
and guidance for local officials Most inquiries are

handled by phone or by the Intemet

Floodplain Management Resource Center

Natural Hazards Research Applications Center

Intormalion Institute of Behavioral Science 1Ifi

Campus Box 482 University of Colorado

Boulder CO 803J90482

n3 4926818 Fax 303492 2151

htlptwww CoJorado EDUhazards

A1 6 The Association ofState Floodplain
Managers

Type of Assistance The Association of State Flood

plain Managers also publishes flood hazard reduction

planning and implementation documents In addition

to proceedings from their annual conference Members

receive News and Views their bl monthly newsletter

Fora list of publications contact

ASFTM Publications
P O 80x 2051
Madison WI 53701 2051
6CS 2490649

State Agencies
Department of Natural Resources
Colorado Water Conservation
Board

Types of assistance Prepare flood documentation

reports mitigation recommendations River rehabilita

tion and floodplain management Advice and assis

tance on floodplain regulations state floodplain permrt
requirements and local responsibilities under the Na

tional Flood Insurance Program Operate construction

fund with 5 of total revenue available as low interest

loans for floodplain management activities

Eligibility Local jurisdictions agencies boards orga

nizations and private sector

Department of Natural Resources
Colorado Water ConseMltion Board

1313 Sherman street Room 721

Denver CO 80203
1 Fax3J3a664474

htlp llwww dnr staleco ustwater f100d

A2

A 2 1

Department of Natural Resources

Division ofWater Resources

Types of Assistance Technical assistance for dams

flood control structures water rights and funding for

emergency construction

Eligibility Local and regional jurisdictions state

agencies
Department of Natural Resources
Division of Water Resources
1313 Sherman Street RoomS1S
Denver CO 802CX3
3J38663581 Fax
http wwwdnr state co us

A 2 3 Department ofNatural Resources

Colorado Geological Survey

Types ofAssistance Cooperative program for natu

ral hazard mitigation planning including GIS re

sources

Eligibility Local and regional jurisdictions State

agencies
Department of Natural Resources
Colorado Geologic Survey
1313 Shennan Street Room 715

Denver CO 802ll3
303 8662611 Fax 303 8662461

http wwwdnr stateco us

A 2 4 Department ofNatural Resources

Division ofWildlife

Types ofAssistance Grants and technical assis

tance for impacts on wildl e and wetlands

Eligibility Local and regional jurisdictions state

agencies individuals and private sector

Department of Natural Resources
Division of Wildlife
aJ6ll North Broadway
Denver CO 80216
303297 1192 Fax 3032940074

httpwww dnr state co us

A25 Department ofLocal Affairs

OfficeofEmergency Management

Types of Assistance Offers financial and technical

assistance as weil as emergency training planning
and exercises services Provides a coordinated state

response and recovery program

Eligibility Local and regional jurisdictions state

agencies organizations boards and the private sector

Department of Local Affairs
Office of Emergency Management
15075 South Golden Road
Golden CO 80401
3032731622 Fax 3032731795
www state co uslgov dirlLocAffairs

129 98 8 57 03 AM
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A 2 6 Department ofLocal Affairs
Division ofLocal Government

Types at Assistance Provides technical assistance

for planning land use GIS service resource coordina

tion with universities and colleges and packaging of

grants for rural development

Eligibility Local govemments
Department of Local Affairs
Division of Local Govemment

1313ShermanStreeRoom 521
Denver CO 80203

662156 Fax 3038564819
WWW stateCO uslgOY dirlLoc Affairs

A2 7 Department ofLocal Affairs
Field Services

Types at Assistance Manages Community Develop
ment Block non ntitlement Grants Energy Mineral

Impact Assistance Program and Contiguous County
Umited Gaming Impact funds

Eligibility Local governments

Department of Local Affairs Field Serlices

1313 Sherman Street Room 323

Denver CO 80203
3Cl38662771 Fax 3Cl38662751
wwwstate co usfgoY dir Loc Affairs

A 28 Department ofLocal Affairs

Division ofHousing

Types at Assistance Coordinates low to moderate

housing grants

Eligibility Local govemments and nonprofrts

Department of Local Affairs Division of Housing
1313 Sherman street Room 521

Denver CO 80203
3Cl38662D33 Fax3J38664J77
wwwstate co usfgoY dirfLocAffairs

A29 Department ofTransportation

Types atAssistance Response and repairs to emer

gencies pius damage reimbursement to federalaid

road systems

Eligibility Jurisdictions with federalaid road systems

Department of Transportation
1325 South Colorado Blvd Suite 77CB

Denver CO 80222

3J3 757re36 Fax3J3 7579719

A 2 10 Colorado Department ofPublic Health

and Environment

Types ofAssistance Manages State Revolving Fund

for loans and grants to restore waste and wastewater

facilitiesand drinking water projects Provides damage
and costs estimates for storm sewers advise on

household waste issues testing of water quality in

landfills mosquito spraying if warranted and acti

vates the Crisis Management Center

Eligibility Local and jurisdictions

Colorado Depertment of Public Heatth
and Environment
4300 Cherry Creek Drive South
Denver CO 80246
3J36923J24 Fax 3J3 7824969

A 2 11 Colorado Historical Society
State Historical Preservation Office

Types ofAssistance Provides consuitation on histor

ical structures and archeological sites technical ad

vice on preservation methods and resources and

administers the state Historical Fund Grants includ

ing Emergency Grants

Eligibility Local jurisdictions and non profits federal

and state agencies
Colorado Historical Society
state Historical Preservation Office
1300 Broadway
Denver CO 80203
3Cl3866T9 Fax 313 866 1164

A2 12 Colorado Natural Hazards Mitigation
Council CNHMC

Types atAssistance Technical assistance for evalu

ation of projects and information on reducing and

managing impacts from natural hazards

Eligibility Local and regional jurisdictions state

agencies organizations boards and the private sector

Colorado Natural Hazards Mitigation Council

C o Office of Emergency Management
1D75South Golden Road

Golden CO SOl1
3J3273 1622 Fax 3J32731795

A2 13 The Natural Hazards Center located at

the University ofColorado Boulder

Types at Assistance The Natural Hazards Center

located at the University of Colorado Boulder Col

orado USA is a national and intemational USA is a

national and intemational clearinghouse for informa

tion on natural hazards and human adjustments to

hazards and disasters This center can help by con

ducting literature searches research projects and

quick response postdisaster studies or documenta

tion The Natural Hazards Center carries out its mis

sion in four principal areas information dissemination

an annual workshop research and library services

The Natural Hazards Center has avariety of nesources

available from the Internet including

Introduction to the Hazards Center its Services

and its Staff

The Natural Hazards Center On line Library
Database
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Latest issues of the Natural Hazards Observer

their printed newsletter and Information on how to

subscribe

Eligibility Individuals agencies and organizations
that are actively working to reduce disaster damage
and suffering

The Natural Hazards Center

Universityof COlorado at Boulder

Campus Box 482
Boulder CO I3CJ3l50482

3J34l26818 Fax 103492 2151

http twww Colorado EDUlhazards

A2 13 Colorado Soil Conservation Board

Types of Assistance Acts as a state board of ap

peals for the districts Administers and disburses

funds for the purpose of assisting soil conservation

districts Acts in an advisory capacity with the districts

Coordinates the programs of all districts Undertakes

studies of watershed planning Develops implements
and administers watershed flood prevention and un

derground water storage projects Accepts grants
services and materials for conservation purposes

Eligibility Farmers and ranchers Colorado s 78soil

conservation districts

Colorado state Soil Conservation Board
1313 Sherman Street Room 219
Denver CO 80203

1 Fax3CIHl328106

Httpwww dnr state co usledoIsoil html

A3 Federal Agencies

A 3 1 Consolidated Farm Services

Agency CFSA under USDA U S

Department of Agriculture
Types ofAssistance Emergency Conservation Pro

gram for rehab of farmland debris removal water i
conservation CFSA will provide upto 64 cost share

of project balance to be funded by farmers or ranch

ers

Eligibility Eligible agricuitural producers

Releasing commodities for sheiter residents meals

initiating disaster food stamps and providing school

lunches for displaced students

Eligibility Sheiter residents and disaster victims

u S Department of Agricullure
655 Parlel Sutte 311
Lakewood CO 80215
3032362866 Fax 3032362879

Httpwww usda gov

Department ofInterior DOl including
Bureau of Indian Affairs BIA and
U S Geological Survey USGS

Types of Assistance Repair and restore wildlife

A3 2

refuges BIA welfare assistance to meet food and fuel

needs of affected Tribes and also snow removal
school repairs and other assistance Replacement
and repair of USGS stream gauges and other dam

aged equipment assistance varies with types of ser

vices

Eligibility Local and state govemments and Indian
tribes

u s Department of Interior DOl
1849 C street N W
Washington D C 20240
2022B6416
HtJp twww doi gov

Bureau of indian Affairs 8 A
SOOGold SW 6th Floor

Albuquerque NM 87103
5a2487243 Fax 5a248721D

HttpJtwww bia gov

U s Geological Survey USGS
Building 53 Denver Federal Center
P O Box 25046
Denver CO 80225
3032364882 Fax 3132364912

Httpwww usgs gov

A3 3 Department ofLabor DOL

Types ofAssistance Fund temporary jobs and pro
vide cleanup assistance assistance varies with type of

services

Eligibility Dislocated workers homeowners under

Federal Weatherization Program and public entities

U s Department of Labor DOL
1939 Broadway Suite 16l
Denver CO 802025716

1700 Fax 1615

HttpJtwww do gov

Economic Development Districts

EDDs under Department ofCom

merce DOC

Types of Assistance Grants for preparing disaster

mitigation plans identifying potential projects coordi

nating long term needs and projects assistance 75

federaV 25 sponsor cost share

Eligibility Local and state Govemments

Economic DeIIeIopment AdminSration EDA

1244 Speer 81vd
Denver CO 80204
33 8111103 Fax 3J3 8113968

A3 4

I A 3 5 Environmental Protection Agency

I EPA

Types of Assistance EPA State Revolving Fundi

CWA low interest loans for restoring wastewater facili

ties and for drinking water projects CBEP scientific

analysis monitoring systems environmental informa

tion EPA also offers technical assistance on wetlands

File AppenalX Apub Appendix A 4 1 29 98 8 57 03 AM



1998 Colorado Rood HazardMitigation Plan 409

household waste and removal of tanks and drums
CBEP Technical assistance limited funding

Eligibility Cities apd Towns

US EPA Region 8 EPR PS
93918th Street Suite 500
Denver CO 80202 2466
1800 2278917

httpwwwepa gov

A 3 6 Federal Highway Administration
FHWA

Types of Assistance Reimbursement for repair of

damaged federalaid roads assistance state match

generally varies from 10 to 20

Eligibility Local and state governments
u s Federal Highway Administration FHWA
Region 8 HRAJl
555 Zang street Room 4Xl
Lakewood CO 80228
me696722

httpwww fhwa dot gov

A3 7 Federal Emergency Management
Agency FEMA

Types of Assistance HMGP or 404 grants for

Hazard Mitigation Assistance designed for long term

mitigation projects assistance up to 75 federall25

sponsor cost share

Eligibility Local and State 9overnments nonprofit
organizations and Indian Tribes

Public Assistance PA Public Assistance grants
designed to restore public infrastructure Also funds

costeffective mitigation measures assistance up to
75 federall25 sponsorcost share

Eligibility Local and State governments nonprofrt
organizations and Indian Tribes

FMAP Grants Flood Map Assistance Program
assistance limited to planning and technical assis

tance

Eligibility NFIP jurisdictions in good standing
Federal Emergency Management Agency FEMA

Region 8 Denver Federal Center
P O Box252Q7 Building 710
Denver CO 80225ll267
XG2J54800 Fax30230 1894

httpwww fema gov

Federal Emergency Management Agency FEMA
500 C street SW

Washington DC 20472
httpwww fema gov

A 38 Health and Human Services HHS

Types of Assistance Serve and enroll children af
fected by floods

Eligibility Head Start children

u s Health and Human Services HHS
1961 Stout street
Denver CO 602436l8
J03a443372 Fax 303 811 1545

httpwww hhsgov

A 39 Housing Urban Development HUD

Types of Assistance Community Development Block
Grant CDBG assistance provides grants for a vari

ety of projects

Eligibility Cities and counties

u s Housing and Urban Development HUD
633171h Street
Denver CO 80202
3J6725285 3J672tma

http wwwhud gov

A 3 10 Natural Resources Conservation
Service NRCS formerly SCS under
U S Department of Agricuiture USDA

Types of Assistance Emergency Watershed Protec

tion emergency repair of levees and structures
channel clearance and protection of eroding stream
banks assistanCe up to 75 federall25 sponsor
cost share

Eligibility Public and private landowners represented
by a project sponsor public agency

PL 566 Small Walelshed Ptotection Program
construct flood protection projects and land treatment
assistance 100 grants for structural projects 75

for nonstructural projects

Eligibility Local regional and state and govem
ments

Coopetative RiverBasin Program appraises water

sheds and land resources for conservation planning
assistance limited to technical assistance

Eligibility Local regional and state and federal gov
emments

u s Natural Resources Conservation Services NRCS
u s Department of Agriculture USDA
655 Parfet Street
Lakewood CO
XGZ3629Cl3 Fax XGZ362896
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A 3 11 Rural Economic Community De

velopment Services formely FmHA

Types of Assistilnce Soil and water loans to de

velop wells terraces waterways control erosion and

build dikes assistance 1 loans

Eligibility Owners and operators of farms and

ranches

HR 2667 Emergency Farm Loans to assist where

physical damage affects farming ranching oraqua
cuiture assistance 4 5 loans

Eligibility Farmers ranchers and aquaculture op
erators

Rural Economic Community Development Services
655 Parte SUite 3Jl
Lakewood CO 80215
3J2362866 Fax 3J2362879

Httpltwww usda gov

A 3 12 U S Army Corps of Engineers

Types of Assistance Section 206 Floodplain
management services for floodplain mapping flood

warning preparedness planning and technical as

sistance Cost share varies with types of services

Section 22 Planning assistance to support any

water resource issue analysis related to state water

plan 50 federal 50 sponsorcost share

PL 8499 Rehabiiitation of flood control structures

damaged by flooding Repair to preflood conditions

cost share may apply
Section 205 Small flood control projects for flood

prevention projects up to 5 million per project 65

federal135 sponsor cost share

Section 14 Emergency stream bank and shoreline

protection to prevent erosion from damage to public
and nonprofit facilities projects up to 500 000 65

federal 35 sponsor cost share

Elgibility Local and State governments Indian

Tribes and water districts in some cases

u s1mti Caps ofEf9TeeIs
DisIril

4101 JefIasnPIIza NE
NevMeJGco 871CS3lfi

513423283 FaxSJ53423E6
htIpl wwWswawcusacearmy

U S Army CapsofErgneers
AbqJerqUeDislril
SaUtsnCdcrKIoPR3cl0lIie

mNoIh MaIn SliIeZl5

PuellIo C081mDt3
719513S6l Fax71

htIpl wwWswawcusacearmy

u s Army Capsof Ergneers
ClrTEI1a Dislril
215 NoIh 171h

ClmalaNE Ell102
44 2214397 022214Bl

httpwwWswawcusace army

u s Army Capsof Ergneers
Orraha DisIrilTn lllkes Pnjecl 0lIie

SIale HigImay 121
lJIIeIa1 co lDlZ3ID1
JBe1941211 FaxD3G79aD2

httpwwWswawcusacearmy

A 3 13 U S Fish and Wildlife USF W

Types of Assistance Partners for Wildlife pro
vides funds for improvement protection of fish and

wildlife habitat on private lands approximately 50

federaV50 sponsor cost share with USF W provid
ing supplies and landowner will to actual restoration

The Service administers Federal Aid grants to states

for fish and wildlife restoration The money for these

programs does not come from general taxes but

from Federal excise taxes paid by hunters anglers
and boaters on hunting and fishing equipment and

motorboat fuels In 1995 Colorado received 49

million for sport fish restoration and 5 2 million for

wildlife restoration and hunter education from the

Fish and Wildlife Service s Federal Aid program

E1gibility Private citizens and corporations
u s FlShardWlclife

Region a0lIie
134Unicn BMl

Iaiaooodco eD225
3J323679l4

HIlpIWWWJwsgov

A3 14 U S Small Business Administration

SBA

Types of Assistance SBA disaster loans to help
rebuild and recover after a disaster assists in

damaged real and personal property low interest

long term loans at various terms Up to 20 addi

tionalloan for mitigation measures

E1gibility Homeowners renters businesses of all

sizes and private nonprofit organizations
u s SrnaII BusiessAl SBA

4CJAJros Ca1Jer BMl102

FutWath1 7615
910074i88 9JO2lJ743l4

htIpl wwWsbagov
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Additional Hazard Mitigation Information
Resources and Agencies

AME ANAC MYOF YD ASTER
MEDICINE

3910 Morehouse Road west Lafayette IN 47306 Email

seh@velpurdue edu

AMERICAN ENGINEERS FOR DISASTER RELIEF INC

P O Box 664 prtnceton Junction NJ 085500684 James
Cohen Trustee J9 ma10 fax J9 ma11 or 737
3714 email jcepc@msm com

AME CAN INSTITUTE OF ARCHITECTS

1735 New Yor1 Avenue NW Washington DC 2OCXl6 Keny
Lord 202 627383 fax 202 627365 email 47334@t
maiI teIescan corl1

AME CAN METEOROLOGICAL SOCIETY

45 Beacon Street Boston MA O21CB Richard HaIlgren Ex

ecutive Director 617 227 2425 fax 617 7428718 email

hallgren@a org www httpwwwametsoe orgt
AMS

AME CAN PLANNING ASSOCIATION

122 South Michigan Avenue Sutte HD Chicago IL 6D603

William Klein Director of Research 312 431S100 fax

312 431S985 nail research@planning org WWW

http ww pIanning org

AMERICAN PSYCHOLOGICAL ASSOCIATION D ASTER

RESPONSE NETWORK

APA Practice Directorate 7SlRrst Street N E Washington
DC2lXXI2 Jan Peterson 2023l65898 fax 202 336

5797 email jlp apa@emailapa org WWW hltpl
wwwapa org

AME CAN PUBLlCWORKS ASSOCIATION EMERGENCY
MANAGEMENT COMMITTEE

1301 Pennsylvania Avenue NW SUite 501 Washington
DC 200041701 Kem Wilson 202 3932792 fax 202

737S153 email

Kem W1lson@mail pubwor1s org WWW http
www pubworls org

AME CAN RED CROSS

National Headquarters Disaster Services Department 81 1 1

Gatehouse Road Second Floor Falls Church VA 22042

John Clizbe VICe President 7ll3 2072fax 703 2ll6

8835 24Hour Disaster Opemons Center 703 2068822
email infor@usa redeross org WWW http
wwwredcrosS ll Note Disaster information is provided by
local Red Cross chapters Requests sent 10 the national

headquarters are refllTed to local chapters

AMERICAN SOCIETY FOR PUBUC ADMIN TRATION
SECTION ON EMERGENCY AND CRIS MANAGEMENT

Department of Porrlical Science California State University
Fullerton P O Box34D80 Fullerton CA926349480 san

dra Sutphen Seetion Head 714 7733521 fax 714 733

3524 email sutphen@fullerton edu WWW http
www aspanet org

AMERICAN SOCIETY OF CML ENGINEERS

1801 Alexander Bell Drive Reston VA 20191 Mike Peralta

703 2956085 email mperalta@asce org WWW httpJI
wwwasce org

AMERICAN WATER RESOURCESISOCIATION

950 Herndon Par1way SUiten Herndon VA 201705531
Kenneth D Reid ExecutiVe Vice President 703 9J41225
fax 703 9J41228 nai1 awrahq@aol corl1 WWW httpJI
WNW uwin siu edulawra

APPUED TECHNOLOGY COUNCIL

555 Twin Dolphin Drive Sutte 5 Redwood City CA 94065

Christopher Rojahn Executive Director 415 5851542 fax

415 5932320emaa crojahn@atcouncilorg WWW http 1
Jwww atcounciJ org

ARGONNE NATIONAL LABORATORY EMERGENCY SYS
TEMS GROUP

DIS Division Building 900 Argonne National Laboratory
Argonne IL l439 Kenneth M Bertram Group Leader
630 2525626 fax Em 25233 email

bertramk@srntplinkdis anI gov

ASSOCIATION OF BAY AREA GOVERNMENTS

P O Box 21m Oakland CA 94Sl42Im Jeanne Perkins

Senior Regional PlannerlEa Program Manager
earthquakes flooding landslides 510 4647934 nail

jeannep@abag ca gov Terry Bursztynsky Director of Envi
ronmental Programs hazardous materials erosion hazards

510 4647951 email tenyb@abag ca gov General 510
4647900 fax 510 4647970 emaIl shaky@abag ca gov
WWW httpJIwww abag ca govJba maps

ASSOCIATIONOF CONTINGENCY PLANNERS

National Headquarters 421 North Rodeo Drive Suite 15ES

Beverly Hills CA 9201 0 800 4454223 ChaJ1ie Fox Na

tional Chairperson and CEO 8ll1 2452802 Mary Canido
National President Regional Business Recovery and Mitiga
tion fax 801 2452810 nail mlc2resq@ixnetcom com

ASSOCIATION OF ENGINEERING eEOLOG TS

323 Boston Post Road SUite 20 Sudbury MA 01775 Nor

man R Tilford Executive Director 5CB 4434639 fax

5CB 443 email aeghq@aolcom WWW httpge
oweb tamu edulaegl

ASSOCIATION OF STATE DAM SAFETY OFFICIALS

45D Old East Vine Second Floor Lexington KY4J7 Lori

Spragens Executive Direclor 606 257514 fax 606
3231958 email damsafety@aol com WWW httpJ mem

bers aoI comldamsafetyil1omepagehtm

ASSOCIATION OF STATE FLOODPLAIN MANAGERS

4233 WestBeItIine Highway Madison WI 53711 Larry lar
son Executive Director Diane Watson Executive Office

Manager EOl 2740123 fax EOl 2740696 email

Iarry@floods org or diane@floods org or asfpm@fIoods org

ASSOCIATION OF STATE WETLAND MANAGERS

P O Box 269 8eme NY 12Q23S746 Jon K1JsIer Executive
Director 518 872 1804 fax 518 872 2171 email

aswmi@aoI com WWW httpJhnembers aol comIASWMV

homepage html

BUILDING SE MIC SAFETY COU IL

1030 Vennont Avenue NW Suite 700 Washington DC

James R Smtth 202 2897800 fax 202
2891092 nail bssc@nibs org WWW hltpJ
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www nibs orglbssc1 hlm

BUSINESS AND INDUSTRY COUNCIL FOR EMERGENCY
PLANNING AND PREPAREDNESS

P O Box 1020 Northrtdge CA 91328 213 3864524 fax
818 7754879

BUSINESS EMERGENCY PREPAREDNESS COUNCIL

clo Emergency Management Agency 125 North Main Room
2849 Memphis TN38103 James L Johnson 901 528
2780 fax 901 5768547 or5283711

CAlIFORNIA SPECIALIZED TRAINING INSTITUTE

P O Box 8123 SanLuis Obispo CA9341J38123 John
Mirolla Director 8C5 fax are 54471 03 e

mailplfa@csli org WWW httpwwwcstLorg

CENTER FOR THE STUDY OF EMERGENCY MANAGE

MENT

1241 Johnson Avenue Department 1aJ san Luis Obispo
CA 93401 are 7820787 fax 8C5 782S730 emaij

wbalda@simeon org WWW httpwww simeon orgl
msm hlmJ

DISASTER EMERGENCY RESPONSE ASSOClAll0N IN

TERNAll0NAL

P O Box 37324 Milwaukee WI 532370324 970 532

3382 fax 970 532 2979 emaij ers@delphi com

WWW http www disaslers orgldera html

EARTHQUAKE ENGINEERING RESEARCH INSmUTE

49914thStreet SU e320 Oakland CA94612 1934 Susan

Tubbesing Executive Director 51 D 451an5 fax 510

451541 1 email eert@eert org WWW httpwww eert org

INSTITUTE FOR BUSINESS AND HOME SAFETY fonner1y
Insurance Institute for Property Loss Reduction

73 Tremont Street SUite 510 Boston MA 0210810

Karen Gahagan 617 7220200 fax 617 722 email

info@ibhs org WWW http wwwibhs org

INSURANCE INFORMAllON INSllTUTE

110 William Street New York NY 10038 Jeanne salvatore

Manager of Public Relations and Consumers 212 669

9200 fax 212 791 1807 email IllConsumer@aol com

WWW httpwwwUi org

INSURANCE RESEARCH COUNCIL

211 South Wheaton Avenue Suite 410 Wheaton IL l187

Terrie E Troxel Executive Director 6lll 8710255 fax

630871 0260 email insrescoun@aolcom

INTERNAllONAL ASSOClAllON OF FIRE CHIEFS

4025 Fair Ridie Drive Fairfax VA 220332868 Michael O

Forgy 703 2730011 fax 703 2739383 e

mail iems@connectinc com WWW httpwwwichiefs org

INTERNATIONAL CITY COUNTY MANAGEMENT ASSOCI

ATION

TT7 North capitol Street N E Suite 500 Washington DC

2CXXl24201 2ll2 962J610 fax 2ll2 9623500

WWW http twww icma org

NATIONAL ASSOClAllON OF FLOOD AND STORMWATER

MANAGEMENT AGENCIES

1225 Eye Street N W Su e300 Washington DC 2lXXl5

Susan Gilson Executive Director 202 6823761 ext 239

fax 2ll2 8420621

NATIONAL CENTER FOR ATMOSPHERIC RESEARCH
ENVIRONMENTAL AND SOCIETAL IMPACTS GROUP

P O Box Boulder CO 80307 KathleenA Miller In
tertm Program Director D3 49781 1 7 fax 497

8125 email kathleen@ucar edu WWW http
WNW dirucar edulesi9

NAll0NAL CONFERENCE OF STATES ON BUILDING
CODES AND STANDARDS

l5Huntmar Park Drtve Su e 210 Herndon VA 20170 Jill
Moreschi Communications Specialist 703 4370100 fax
703 4813596

NATIONAL COORDINAllNGCOUNCIL ON EMERGENCY
MANAGEMENT

111 Park Place Falls Church VA 220464513 Elizabeth

Annstrong Executive Director 703 5381795 fax 703
2415603 email nccern@aol com WWW http

WVNI nccem org

NAllONAL EMERGENCY MANAGEMENT ASSOCIATION

P O Box 11910 Lexington KY 4CS781910 David Rodham

606 2448OOJ fax 606 2448239 email them

bree@csg com WWW httpJtwww nemaweb org

NATIONAL ARE PROTECTION ASSOCIATION

One Ba1terymarch Park Box 9101 Quincy MA 02269 Juiie

Reynolds Manager of Public Affairs 617 9647270 fax

617 7700700 email public affairs@nfpa org WWW

httpJIwww nfpa org

NAllONAL GOVERNORS ASSOClAllON NATURAL RE

SOURCES GROUP

444 North Capnol Street Washington DC 2IXXl1 Tom Cur
tis Director 202 6245389 fax 202 6240313

NATIONAL INSTITUTE OF BUILDING SCIENCES

1201 L Street NW SU e 400 Washington DC ZX5 Philip
J Schneider AlA Director Earthquake Loss Estimation

Methodology Study 202 2897IlXl fax 202 2891002 e

mail pschneider@nibs org VIWWrtdtJ Jwww nibs org

NAllONAL 1NS1lTUTE FOR URBAN SEARCH AND RES

CUE

P O Box91648 santa Barbara CA 931901648 Lois Clark

McCoy 800 707 fax are 70 email

3CllOusar@ucsducsb edU WWW htIp emergencyser
vices comlniusr

NATIONAL UGIITNING SAFETY INST1TI1TE

891 North Hoover Avenue Louisville CO 7 Richard

Kithil Executive Oirector 668817 fax 303 666
8786 email rich@lightningsafety com WWW http

Iightningsafety com

NEW ENGLAND STATES EMERGENCY CONSORTIUM

aJ7 North Avenue Su e 16 Wakefield MA 01880 617
2249678 fax 617 22443lernail nesec@serVe com

WWW http wwwserve comINESEC

OAK RIDGE NAll0NAL LABORATORY DISASTER MAN

AGEMENT AND MITIGATION GROUP

Energy Division Building 4600 North MS 6206 P O Box

2008 Oak Ridge TN 378316206 John Sorensen Project
Manager 423 5762716 fax 423 5745938 email

jhS@omlgov WWW httpslargateoml govlSlarGateI
DMMGldm mg html

PUBlICENTITY RISK INSTITUTE

11360 Random Hills Road tI8ID Fairfax VA 22030 Gerard
Hoetmer Executive Director 703934048 fax 703 352
7CB5 email ghoetmer@msn com

PUBLIC RISK MANAGEMENT ASSOClAllON

1815 North Fort Myer Drive Suite 1020 Arlington VA 22200

Dennis Kirschbaum Executive Director 703 5287701 fax
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703 5287966 Information Services 703 5287718 e

mail primaMq@aolcom

SOCIETY FOR RISK ANALYSIS

1313 Dolley MadisOn Boulevard Sune 402 Mclean VA
22101 Richard J Burk Jr Executive Secmary 703 790
1745 fax 703 7902672 email srabur1mgt@aol com

STATE AND LOCAL EMERGENCY MANAGEMENT DATA
USERS GROUP

clo SDS Inc 684 Country Club Drive Lake Ozark MO
65049 MUre McNeiU President 573 3657373 fax 573
3652163 or3652581 email mrno

neill@mailadvertisnet com www hltpll
www salemdug dis anl gov

URBAN AND REGIONAL INFORMATION SYSTEMS ASSO
CIATION

9CXl Second Street N E Suite 304 Washington DC 2lXXl2
Tom Palmerlee Executive Director 202289 1685 fax
202 842 1850 email members@urisa org WWW htIpll

www urisa org

VOLUNTEERS IN TECHMCALASSISTANCE DISASTER
INFORMATION CENTER

laDWilson Boulevard SuiteSOO Arlington VAZ2Z13
Richard Muffley Director Domestic Disaster Infonnation

Center 703 276 1aD fax 703 2431865 mail muf

fley@vita org Suzanne Brooks Director International Disas

ter Information Center 703 276 1914 fax 703 243 18615

email sbrooks@vita org WWW hltpltwww vita org

CAUFORNIA STATE UNIVERSITY CENTER FOR HAZ

ARDS RESEARCH

Department of Geography and Planning Chico CA 95929
0425 Christine M Rodrigue 916 898 1953 or 8985285
fax 916 8966781 mail crodrigue@oavaxcsuchico edu

CLARK UNIVERSITY GEORGE PERKINS MARSH INSTI

TUTE CENTER FOR TECHNOLOGY ENVIRONMENT
AND DEVELOPMENT CENTED

950 Main Street Worcester MA 016101477 Dominic Gold

ing Executive Director Marsh Institute SOB 7514622 fax

500 7514600 email dgolding@vaxclarloJ edu Jeanne

Kasparson CENTED Research Librarian SOB 751423
fax SOB 7514600 email jkasperson@vaxclarloJ edu
WWW hltpltwww cIarIoJ eduldepartmenlslmarsh

CLEMSON UNIVERSITY COASTAL HAZARDS ASSESS

MENT AND MmGATION PROGRAM

Department of Civil Engineering Clemson SC 29634CSl1

Benjamin L Sill Direclor Denise James Executive Support
Specialist 803 6560488 email

champ@eng clemson edu WWW hltp 1I

champ eng cIemson edul

COLORADO STATE UNIVERSITY

Fluid Mechanics and Wmd Engineering Program Auid Dy
namics and Diffusion Laboratory Department of Civil Eng
nearing Fort Collins CO 23 Robert N Meroney Direc

lor 970 491 4 fax 970 4918671 email

meroney@engr coIosta1e edu WWW hltpll
wwwlance colostate eduldeptslcetnetscapeldeplsl

fluid mechanics Hazards Assessment Laboratory Fort

Collins CO 8CS23 Hal Cochrane Director 97D 4916493

fax 970

i91 2925 mail hcochrane@vines edu

GEORGE WASHINGTON UNIVERSITY INSTITUTE FOR

CRISIS AND DISASTER MANAGEMENT RESEARCH
AND EDUCATION

George Washington University Virginia campus 20101 Ace

demic Way Room 220 Ashbum VA 22011 John Harrald
Director 202 9947153 email harraJd@seas gwu edu

NEWYORK MEDICAL COLLEGE CENTER FOR psy
CHOLOGICAL RESPONSE IN DISASTER EMERGEN
CIES

Valhalla NY la596 Michael Blumenfield Director 914 2S5
7618 fax 914 2S57571 mall roneIlan@aolcom

SOUTHWEST TEXAS STATE UNIVERSITY CENTER FOR
RESEARCH AND POUCY ON HAZARDS AND ENVIRON
MENTAL GEOGRAPHY

Departmentof Geography and Planning 601 UnivelSily Drive
Southwest Texas State University San Marcos 1 78666

Craig E Collen 512 2457976 fax 512 2458353

TEXAS AM UNIVERSITY HAZARD REDUCTION AND

RECOVERY CENTER

College of ArcMecture College Station 177843l137
Michael K Undell Director G 8457813 fax 400 845
5121 email hrrc@archone tamu edu WWW hltpllar
chonetamu edulcenterslhrrc html

TEXAS TECH UNIVERSITY DEPARTMENT OF CIIIDENGI
NEERlNG

Box 41023 Lubbock 1794091023 806 7423476 fax
806 7423446 Inslilule For Disaster Research James R

McDonald Director email fmjnn@ttuacsl ttu edu Wind

Engineering Research Center Kishor C Mehta Director

April MacDowell Research Coordinator email amacdow

eI1@c0e2 coe ttu edu Glass Research And Testing labora

tory H Scott Norville Director

UNIVERSITY OF ARIZONA OFFICE OF ARID LANDS

STUDIES AND ARID LANDS INFORMATION CENTER

1955 East 6th street Tucson AZ85719S224 Barbara
Hutchinson Director and Librarian 520 6218578 fax
520 6213816 email barbarah@lig arizona edu WWW

httpag arizona edulOALSloalsIoaIs htmI

UNIVERSITY OF CAUFORNIA BERKELEY

Continuing Education in Business and Management
Courses and Certification for Emergency Preparedness Man

agers 1985 University Avenue Suite 3Xl Berkeley CA

947044704 Diane Wolcott 510 642 7537 fax 510 643

62SD email dlw@unxberkeIey edu John Laye Program
Director email johnIaye@violet ber1 eIey edu

UNIVERSITY OF CALIFORNIA LOS ANGELES
CENTER FOR PUBLIC HEALTH AND DISASTER
RELIEF

School of Public Health P O Box 951772 Los Angeles CA

lClO951772 Steven J Rollman Director Loe H Nguyen
Program Coordinator 310 7946646 fax 310 794 1
email loen@ucIa edu

UNIVERSITY OF CALIFORNIA RIVERSIDE EMERGENCY
MANAGEMENT PROGRAMS

University of California Exlension Natural Sciences Depart
ment 1200 University Avenue Sutte336 Riverside CA

925074586 Jon W Kindschy9E 787SlO4 fax 009
787 7374 email jon kindschy@ucr edu WWW hltp 1I
www unex ucredulEMENlEMEN html

UNIVERSITY OF COLORADO BOULDER

Natural Hazafds Research and Applications Information Cen

ter campus Box 482 8oulder CD 003 492

6818 fax 003 492 2151 e1T1ilIl hazclr@colorado edu

WWW hltpltwww coIorado edulhazards Floodplain Man

agement Resource Center Natural Hazards Center campus
Box 482 Boulder CO8XlOOdR2 Dave Morton Librarian

003 4925787 fax 003 492 2151 email

File AppemflXApub 12819811 10 50 PMAppendix A 9



1998 Colorado Flood HazardMitigation Plan 409

david morton@coIorado edu WWW hllp1
www coIorado edulhazards

UNIVERSITY OF DELAWARE DISASTER RESEARCH
CENTER

Newark DE 19716 Joanne Nigg and Kathleen Tlemey Co
Directors 32 8316618 fax 32831 2001 email

joanne nigg@mvs udel edu or tiemey@udeI edu Librarian
Susan Castelli email Susan Castelli@mvs udeledu
WWW hllp1wwW udel eduDRClhomepage htm

UNIVERSITY OF LOUISVILlE CENTER FOR HAZARDS
RESEARCH AND POLICY DEVELOPMENT

Department of Civil Engineering Louisville KY 40292
Michael Cassaro Director 512 8526276 fax 502 852
8861 email maeassOl@ulkyvrnlouisvllle edu

UNIVERSITY OF MARYLAND BALTIMORE COUNTY
EMERGENCY HEALTHSERVICES DEPARTMENT

1000 Hilltop Circle Baftimore MD 2125J Riel Bissell 410
4553776 fax 410 455345email bissell@umbe edu

UNIVERSITY OF NEBRASKA UNCOLN NATIONAL
DROUGHT MITIGATION CENTER

Department of Agricuftural Meteorology Zl9 L W Chase

Hall lincoln NE 68583Q749 Donald A Wilhite Director
402 r707 or 4724270 fax 402 4726614 email

ndmc@enso unleduordwilhile@enso unledu WWW

http enso unl edutndmc

UNIVERSITY OF NEW ORLEANS ENVIRONMENTAL SO

CIAL SCIENCE RESEARCH INSTITUTE

Departmenl of Sociology New Orteans LA 70148 Steve

KroIlSmith Director 504 2867390 fax 504 2866488

UNIVERSITY OF NORTH CAROUNA CHAPEL HILL CEN

TER FOR URBAN AND REGIONAL STUDIES

Campus Box 3410 Chapel Hill NC 27599 Wdliam M Rolle

Director Mary Beth Powell Associate Director 919 962

3076 fax 919 962 2518 email pow
eII curs@mhs unc edu WWW httpJwww unc edudeptsl
curs

UNIVERSITY OF NORTA TEXAS EMERGENCY ADMINIS

TRATlON AND PLANNING INSTITUTE

School of Community Service P O Box 13438 NT Station

Denton TX76203 David M Neal 817 56S3292 fax

817 3698771 email neal@scs unt edu WWW hllpJ
www ias unt edu9510

UNIVERSITY OF PENNSYLVANIA WHARTON RISK MAN

AGEMENT AND DECISION PROCESSES CENTER

1326 SH DH Philadelphia PA 191046366 Howard Kun

reuther Director 215 B9B4589 fax 215 8983664 e

1TlllI1 kunreuther@wharton upenn edu

UNIVERSITY OF SOUTH CAROUNA HAZARDS RE

SEARCH LABORATORY

Department of Geography CoIw11bia SC 2920B Susan CUl

ler Director 803 m1i1ir fax 803 m4972 email

uschrt@ecotopia geog sc edu WWW httpJwwW cla sc edu

geogIhrtlhome html

UNIVERSITY OF VIRGINIA CENTER FOR RISK MANAGE

MENT OF ENGINEERING SYSTEMS

Thornton Hall University of Virginia Charlottesville VA
2442 Yacov Haimes Director 804924OOE1J fax

804 924Cl65 email risk@virginia edu WWW httpJ
www virginia edul risk

UNIVERSITY OF WISCONSIN DISASTER MANAGEMENT
CENTER

Department of Engineering Professional Development 432

North Lake Street Madison WI 53706 Don Schramm Di

rector EDI 2625441 fax EDI 2633160 email

dmC@engr wisc edu WWW httpJ epdwww engr wisceduI

dmcl

NATIONAL ACADEMY OF SCIENCESlNATIONAL RE
SEARCH COUNCIL

Board on Natural DisasterslU S National Committee for the
Decade for Natural Disaster Reduction Committee on Haz
ards Mitigation Engineering HA 370 2101 Constitution Av

enue N W Washington DC 20418 202 3341964 fax
202 3343362 or 202 3341377 WWW httpJ

www2nas edubondl

NATIONAL INSTITUTE OF STANDARDS AND TECHNOL
OGY BUILDING AND FIRE RESEARCH LABORATORY

Building 228 Room B158 rsburg MD 20899 Riley M

Chung 31 9756062 fax 3J1 8696275 email ri

ley chung@nistgov WWW httpJwwW bfr1 nistgov

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRA
TION see also NATIONAL WEATHER SERVICE

Central Library 1315 East West Highway Second Floor

Silver Spring MD 20010 Carol Watts Chief 31 713

2Ero fax 31 7134586 email refer

ence@nodc noaa gov WWW httpJwwW nodc noaa gov
NOD ntactlli brary html

National Climatic Data Center 151 Patlon Avenue Asheville

NC 28801 Primary public contact point and c matic data

ordering service 704 2714662 fax 704 2714876 e

mail ncdc@noaa gov WWW httpJIwww ncdc noaagov

National Geophysical Data Center Code ElGC 325 Broad

way Boulder CO 003 Michael S Loughridge Director
313 4976215 fax 313 4976513 entaJ1

info@maiI ngdc noaa gov WWW http wwW ngdc noaa gov

National Severe Slonns Laboratory 1313 Halley Circle Nor

man OK 73J69 Douglas Forsyte Acting Director 105366

0427 fax 105 3660472 email forsyte@nssluoknor edu

WWW httpJwwW nssluoknor edu

NATIONAL PARK SERVICE RIVERS AND TRAILS CON

SERVATION ASSISTANCE PROGRAM

P O Box 37127 Washington DC 20013 202 3433780

WWW hllpJwwW nps gOV cIWel 1 rtcalrtclrtcahome html

NATIONAL SCIENCE FOUNDATION CMLAND MECHANI

CALSYSTEMS

4201 Wilson Boulevard Arlington VA 22ZlO WWW http
www nsfgov

Earthquake Hazards Mitigation program William Anderson

Section Head 703 361362 email wanderso@nsf gov

Natural and Technological Hazards Mitigation Program
Eleonora sabadell Program DirectOr 703361362 email

esabadel@nsf gov

NATIONAL WEATHER SERVICE

Industrial Meteorology Staff WnM Silver Spring Metro Cen

ter 2 Station 18462 1325 East West Highway Silver Spring
MD 20010 3J1 713a258 fax 31 7130610 WWW

http1wwW nws noaa govlll1lindeXhtml

National Centers for Environmental Prediction Climate Pre
diction Center WINMC53 Room 805 Wot1d Weather Build

ing Washington DC 20223 Richard linker Editor Weerdy
Climate 8ulletin 31 7634670 fax 3J1 7 125 email

tinker@cIimon wwb noaa gov WWW httpJI
nic sb4noaagov

High Plains Regional Ciimate center 242 LW Chase Hall
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University of NebraskapLincoln Uncoln NE 665830728
Kenneth Hubbard Director 402 472Q706 lax 402 472
6614 mail khubbard@hpccsun unledu

Midwestem Climate Center Illinois State Water Survey
Griffith Drive Champaign IL 618207495 Kenneth Kunkel

Director 217 28226 lax 217 2 email k

kunkel@uiuc edu WWW htlpl rncc sws uiuc edu

Northeast Regional Cnmate Center 11th floor 1123 Brad
field Hall Comell University Ithaca NY 14863 Warren

Knapp Director al7 2551751 fax al7 2552106 email

nrcc@cornelledu WWW htIp llmel
www cit comell eduI

Southeastem Regional Climate Center South Cerollna De

partment of Natural Resources 1201 Mainstreet Suite

1100 Columbia SC 292ll1 Michael R Helfert Director
13 7370849 lax 13 7650030 email

helfert@water dnr state sc us WWW htlpllWa
ter dnr sc uslclimate sercc

Southern Regional Climate Center 260 HoweRussell Com

plex Louisiana State University Baton Rouge LA 70603
Kevin Robbins Associate Director 504 388Sl21 lax
504 3882912 emaii krobbins@maestro srcc lsu edu

WWW htlp twww srcc lsu edu

Western Regional Climate Center Desert Research lnstil1Jte
P O 80x 60220 Reno NV 89S06022O Richard L Rinehart

Director 702 6773106 fax 702 6773243 email

rrwrcc@sagedri edu WWW htlp Iwrcc sage dri edu

Aviation Weather Center Federal Building Room 1728 al1
East 12th street Kansas City MO 64106 David R Rodell
huis Director 81642622lax 81642634S3 email
avid rodenhuis@noaa gov

Office of Hydroiogy Hydrologic Operations Division Hydro
logic Services Branch station 8144 W OH22 1325 East

WIHighWay SilVer Spring MD 20910 Edward R Johnson

or Glenn Austin 301 713XXl6 fax 301 713m63email

edward johnson@noaa gov

Office of Meteorology Wamings and Forecast Branch WI
OM11 Room 14414 1325 East West Highway Sliver

Spring MD 20910 Donald R Wemly 31 713al9O fax

301 713 1598 maiI don wemly@noaa gov

SMALl BUSINESS ADMINISTRATION DISASTER ASSIS

TANCE DIVISION

Office of D r Assistance 400 Third Street SW Wash

ington DC 20416 8emartl KufickAssociate Administrator

for Disaster Assistance 20226734 lax 2022l5
7728 email bemard kulick@sba goV WWW htlpll
www sbaonline sbagovldisasler

Area 3 Arkansas Colorado Iowa Kansas Louisiana Mis

souri Montana North 0ak01a Nebraska New Mexico Okla

homa South Dakota Texas Utah Wyoming 44CXl Amon

caner BouleVard Suite 102 Fort Worth TX 76155 Ray
mond P Chatham Director 817 6657600 lax 817 665

7616 email raymond chatham@sba gov

TENNESSEE VALlEY AuTHORITY WATER MANAGE
MENT RIVER SYSTEM OPERATIONS

West Summit Hill Drive wr lOB Knoxviile TN 37902

GregoryW Lowe 423 6326657 fax 423 632 e

mailgwlowe@tva gov WWW htlpltwww tva gov

Us AGENCY FOR INTERNATIONAL DEVELOPMENT OF

FICE OF FOREIGN DISASTER ASSISTANCE

Slate Department Room 1262A Washington DC 20523

0008 Michael Sullivan Information Unit Manager 202 647

5707 fax 202 6475269 email msullivan@usaid gov
WWW hllpltwww infousaid gov

U S ARMY CORPS OF ENGINEERS

Directorate of Civil Works Readiness Branch CECWOE
20 Massachusetts Avenue NW Washington DC 20314
Edward Hecker Chief 202 76149email ed
ward hecker@inethq usace anny mil WWW htlpl
wwwhq usace army mil

Flood Plain Management Services and Coastal Resources
Branch 20 Massachusetts Avenue NW Washington DC
20314 202 2720169 fax 202 272 1972 WWW htlpll
www hq usace anny miVcecwlplanninglmain htm

Hydrologic Engineering Center aJQ Second Street Davis
CA 95616 Vem Bonner Publications and Training 916
7561104 lax 916 250 email bonner@hec61 wrc

ec usacearmy mil NWW http wrchec usace anny mil

Water Resources Support Center 7111 Telegraph Road

Casey Building Alexandria VA 2231S3l68 John Singley
Sociologist 703 3552219 fax 703 3556435 email

singley@inethq usace army mil WWW htlp twww wrc

ndc usace anny miV

Waterways Experiment station 39J9 Halls Feny Road

Vicksburg MS 391806199 Officeof Public Affaits 601
6342502 WWW htlplWwW wes anny milllNelcome2html

U S COAST GUARD NATIONAL RESPONSE CENTER

2100 Second Street SW Room 2611 Washington DC
20693 Jeffrey Ogden 202 267 2185 Hotline 800 424

6602 fax 202 267 2166 email jogden@comdt uscg mil
WWW htIpltwww doI gov dotinfcuscglhqlnrc

Us DEPARTMENT OF AGRlCULlURE

Fann Service Agency Room 5438 South Building 14th and

Independence Avenue SW Washington DC 2025O07ID

James Radintz Director Farmer Programs Loan Making
Division 202 7201632 fax 202 6001117

Forest Service intermountain Research station Federal

Building 32425th Street Ogden UT 64401 Carol A Ayer
Technical Information Officer 801 WWW htIpl

wwwxmission comlmt

Forest Service IntemationaI Forestry S1aff Disaster Assis
1ance Support 109914111 Streel NW Suite 55CXlWesl

Washington DC 20063402 Greg Garbinsky Branch
Chief 202 2734724 fax 202 2734749

Forest Service Fire and Aviation Management P O Box

9EillQ Washington DC2lJliDSBl Denny Truesdale

Emergency Disaster Coordinator 202 251485 lax 202
2l51272

Naturnl Resources Conservation Service former1y Soil Coll
servation Service P O Box 2890 Washington DC 20013

Community Assistance and Resource Development Division

202 7202847 fax 202 tBlD639

U S ENVIRONMENTAl PROTECTION AGENCY

Chemical Emergency Preparedness and Prevention Program
Office of Solid WasIe and Emergency Response 5104

Washington DC 204 Email home

page ceppo@epamailepa gov htlp twww epa govdoCSl

swercepplindex html

U S GEOLOGICAl SURVEY

Earthquake Hazards Program MS905 National Center

Rfon VA 20192 Robert A Page 703 6486714 lax

336486717 email page@usgs gov

Earth Science Information Center 007 Nationai Center Re

ston VA 20192 703648l45 fax 703 64BSl4Bemail

esiclTIaJl@usgs gov WWW htlp mapping usgsgovlesicl
esic htrni
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Earth Resources Observation Systems Data Ce 1 l8
in Vi Road Rapid City SO E594151

fax ES94a5ll9 email oust
serv@edcserver1 cr usgsgov WWW htlpJJed
CWWI cr usgs govl

Ubrary USGS National Center MSQlReston VA 20192
Information Desk 703 64843J2 or email li
brary@usgs 9ov WWW htlpJlwww usgs govleducationl
library html

Library Special Video Collections MSre3 345 Middlefield
Road Menlo Park CA9l2S Michael Moore 415 32S
5003

National Landslide Infonnation Center MS 966 P O Box
25ll46 Federal Center Denver CO 802250046 Lynn M

Highland DireCtor 800 651 1966 fax 33 2738600 e

mail nlic@usgs gov WWW htlp IgIdage cr usgs govl
htmLfileslnlicsun html

National Woder Infonnalion ee 427 National Center Re
ston VA 20192 800 426OOXl email h2oinfo@usgs gov
WWW http h20 usgsgov

Photographic Library M5914 P O Box25ll46 Federal cen
ter Denver CO 802250046 Joe McGregor Librarian 303
236 1010

Public Affairs Office MS119 National Center Reston VA
20192 Don Kelly 703 648 1m

Public Affairs Office Western Region 345 Middlefield Road
MSI44 Menlo Park CA91025 Pa Jorgenson 415 32S
4011 tax 4153294013 email pjorgen
son@isdmal wr usgs gov

Research Applications Earthquake MSre3 Reston VA
20192 Robert Hamilton or WaJlerW Hays 703 6486550
or 703 6486711 fax 703 648 S032 email

rhamilto@usgs gov

Rocky Mountain Mapping Center P O Box 25ll46 M 16
Federal Center Denver CO 80225 Michael crane Director

303 2024312 email mpcrane@usgs gov

USGS Information Services Maps Professional Papers and
Circulars Box 252B6 MS3J6 Federal Center Denver CO
80225 33 2024700 or 800 437627 fax 33202
4693

USGS Information Services OpenFile Reports Section
P O Box252B6 MS517 Federal Ce Denver CO
80225 33 2021210 fax 33 2024695

U S Public Health Service Office of Emergency Prepared
ness National Disaster Medical System Room 481 5Xl
F15hers Lane Rockville MD2YS1 Robert Knauss 301
4431101 or 800 8726367 fax 800 8725945
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Appendix B Financial Assistance Programs
w

There are a variety of public and private programs that

can help afIer a disaster Most of these are limited to

helping recovery activities that retum a property to its

preflood condition Disaster assistance programs are

not meant to improve properties or to make people
better off than they were before However several

programs have been modified recently and some new

ones have been initiated to help with mitigation efforts

These programs change over time For example the
Robert T Stafford Act significantly amended the major
FEMA programs in 1988 and again afIer the Midwest
floods of 1993 The details of their funding
arrangements what is an eligible project the amount

of state cost sharing etc are likely to be different afIer
Colorado s next flood

Therefore this chapter provides a brief summary of

each program and the appropriate contact during or

after the next flood
I the Colorado Office of Emergency

Management and the Colorado Water Conservation
Soard will obtain the latest information on these

programs an disseminate it to the public and

appropriate state city and county offices

B 1 State and Regional Programs
There are no separate established State or regional
financial assistance programs available afIer a

disaster The State does pay a share of the Individual
and Family Grant program and may help on the

nonfederal share of Public infrastructure Assistance
and the Hazard Mitigation Grant Program During or

afIer a flood the applicants must contact the Office of
Emergency Management through County emergency
management channels to obtain the latest information
on State assistance There are state and regional
programs that provide technical assistance These
include

Office of Emel1lencv Mana ement OEM OEM
coordinates State and FEMA Isaster assistance and
can provide technical assistance on response
recovery and mitigation OEM staff has participated in
several recovery assistance projects including open
houses and technical assistance tables

RIo FHMP Appondix Apub Appendix 8 1

n

N

technical assistance from among its member

agencies It has good connections to research
institutions and experienced practitioners

Urban Draina e and Flood Control
e Istnct IS concerne WI 00 contra

I

master rainage planning floodplain management
flood wamings and response activities It can support
public information activities and help in planning
community Ievei mitigation projects

B 2 Private Programs
Red Cross Assistance

Administeredby American Red Cross Mile High
Chapter 444 Sherman Denver
722 7474

Help disaster victims meet

immediate needs

Type of assistance Shelter clothing groceries etc
Can include funds for
reconstruction if there is no other
source of assistance Medical
and occupational supplies and
disaster mental health services
are also available

Amountavailable Depends on person s immediate
needs

Anyone
At Disaster Application Center or

the Red Cross chapter

Purpose

Who qualifies
Application

Private Sector Basement FloodinQ Insurance

Administeredby Insurance companies
Purpose Provide insurance coverage for

buildings subject to sump pump
failure or sewer back up

Type ofassistance Insurance claim payment
Amount available Varies
Who qualifies People who buy appropriate

insurance

Application Contact insurance agent who

arranges for an adjuster

Flood Relief Fund

Administered by Local churches or ad hoc
committee

To help disaster victims

Gifts donations of food

money
Varies

Up to administering
organization
Up to administering

Purpose
Type ofassistance

Amountavailable

Who qualifies

Application

112919B 12 38 PM
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organization

Colorado Volunteers Active in Disaster

Icovd1Wl
Administeredby Volunteerorganizations such as

Habitat for Humanity and the
Mennonite Disaster Service
private businesses and service
organizations such as the Lions
Elks and VFW

Purpose To help disaster victims

Type ofassistance Donations of food labor or

money Habitat for Humanity and

the Mennonite Disaster Service
provide skilled labor to help
rebuild damaged buildin9s
Varies

Up to organization
Up to organization These groups
may be coordinated by
COVOAD 237 7768

Amount available

Who qualifies
Application

B 3 Federal Programs

National Flood Insurance Proaram

Administeredby Insurance companies overseen

by FEMA
Provide insurance coverage for

properties sUbject to surface

waterflooding
Type of assistance Insurance claim payment
Amount available Singlefamily house up to

250 000 on the structure up to
100 000 on the contents

Who qualifies People who buy flood insurance

Application Contact insurance agent who

arranges for an adjuster

Purpose

Community Development Block Grant CDBGI

Administeredby Certain local govemments with
funds from the U S Department
of Housing and Urban

Development
To improve housing condttions
for low and moderateincome

families

Type ofassistance 100 grants These funds can be

used as a local match for other

funding programs
Amount available Some larger communities receive

aset amount from HUD each

year After a very large flood

Congress may authorize a

supplemental appropriation
Low moderate income families

Procedures are established

Purpose

Who qualiTies
Application

File FHIIP AppendbcApub Appendix 8 2

by acity county planning
department

SBA Disaster Loans

Administeredby Small Business Administration
SBA Disaster Assistance

Division
4400 Amon Carter Blvd ste 102
Ft Worth Texas 76155

817885 7600 Fax 8857616

To help people rebuild and
recover after adisaster

Type ofassistance loan of 4 or8 depending on

financial condition Eligible
expenses include repairs and

reconstruction refinancing an

existing mortgage bringing a

building up to current codes and
installing mitigation measures

Limtted to 20 over the amount
of the loan

Amount available Varies

Who qualifies Homeowners and businesses
including landlords withthe

ability to repay the loan

Requires Presidential or SBA
disaster declaration apply at the
DAC or via FEMAs disaster
assistance hotline

Purpose

Application

TemporarY Housina and Limited Home
Repairs ILHRJ
Administered by Federal Emergency Management

Agency It is likely that this
program will be administered by
FEMARegion VIII in Denver

2354900 Operations will be

conducted from aDisaster Field
OffICe which may be located
elsewhere

Provide housing for those made
homeless by the disaster

Type ofassistance Housing payments for up to 18
months Pays contractors and

related expenses to make minor

repairs needed to make ahome

livable Ternporary Housing can

be used to house people waiting
for funding to bring a

substantially damaged buildin9
up to code orwaiting for an

agency to acquire their property
Funds may be available for minor

floodproofing projects
incorporated during limited home

repairs
Amounf available As needed to pay local housing

expenses
Homeowners and renters of a

Purpose

Who qualifies
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declared county made homeless Hazard Mitigation Grant Proaram HMGP

by the disaster no income or4U4
requirements Administered by Colorado Office of Emergency

Application Requires Presidential disaster
declaration apply at the DAC or

Management OEM 273 1622

via the assistance hotline Purpose To support postdisaster
mitigation programs

Individual Familv Grant fgl Type of assistance 75 federal funding available for

mitigation measures Total
Administered by Colorado Department of Social federal funding available is

Services in cooperation with the limited to 15 of Federal funding
Colorado Office of Emergency provided under Public Assistance

Management OEM and Individual Assistance

Purpose Help people with unmet needs Grants

from the disaster The Amount available Federal share 15 of FEMA
minimization program will fund disaster assistance grants

minor f100dproofing projects Who qualtrleS All conlmunities in Colorado may
such as relocating fumaces apply

Type of assistance 100 grant Application The community applies to the

Amount available Up to 11 000 state and establishes its own

Who qualifies People who cannot qualify for a procedures for disbursing the

SBA loan or cannot cover funds

disaster expenses including Flood MitiQation Assistance IIFMAI PlOQram

minor flood proofing

Application Requires Presidential disaster Fundedby Federal Emergency
declaration Apply at the DAC or Management Agency
via FEMA s disaster assistance
hotline within 60 days of the Administeredby Colorado Water Conservation

disaster declaration Board

Publicllnfrastructure Assistance Type of Assistance 75 federal 25 state or local

Administered by Federal Emergency Management grant funding
Agency It is likely that this

program will be administered by Purpose Develop local predisaster flood

FEMA Region VIII in Denver mitigation plans and implement
2354900 Operations will be mitigation measures identified

conducted from aDisaster Field in the plans Provide technical
Office which may be located assistance to local
elsewhere governments to adopt plans

Purpose To help agencies pay for and implement mitigation
emergency measures during the measures
flood fight and for repair and
reconstruction of public facilities

Amount available 100 000 minimum annually
There is also aprovision to fund

appropriate mitigation measures
for projects 11 900 for plans

as part of reconstruction of 10 800 for technical

damaged facilities assistance

Type ofassistance 75 federal grant
Who qualifies Local and state government

Amount available Varies

Who qualtrleS Agencies and non profrt Application Annually Contact the Colorado
organizations receiving disaster
assistance for restoring public

Water Conservation Board

facilities

Application Projects should be identified

during damage assessment and
identified on aDamage Survey
Report SR After the flood

FEMA will hold ameeting to

explain the procedures and hand
out application forms
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Appendix C References
f

m

o k c bH r

Colorado Disaster Emeraency Act of 1992 Part Cross Federal Emergency Management Agency
21 of Article 32 Title 24 Colorado Revised Statutes ARC 4477 FEMA 234 August 1992
1988 as amended

Colorado State Emeraency Operations Plan De
Colorado Natural Hazards Mitiaation Council

1994 Annual ReDOrt Department of Local Affairs

partment of Local Affairs Colorado Office of Emer Colorado Office of Emergency Management
gency Management written and promulgated in

1988 updated in 1995 Colorado ChaDter Inc of the International Con

Post Disaster Halard Mitiaation Plannina Guid
ference of Buildina Officials 1992 ICBO Disaster

Team Operations Manual for Buildina Damaae
ance for State and Local Governments Federal Assessments Colorado Office of Emergency Man

Emergency Management Agency DAP 12 Septem agement Golden Colorado 56 p

ber 1990
Colorado s Vulnerabilitv to Very HiClh Risk Natu

After Action Report 1984 Western Slope Disas ral Hazards Colorado Office of Em rgency Manage
Division of Disaster Emergency Services Camp ment Golden CO 1994

George West Golclen CO March 1989

1993 Colorado FIClOd ReDOrt The flood Control and
San Luis Vallev Flood Hazard Manaaement Col

orado Office of Emergency Management 1994

Floodplain Management Section Colorado Water Golden Colorado 64 p
Conservation Board Department of Natural Re

sources June 1994 Western Slope Sprina Floodina 1993 After
Action ReDOrt Colorado Office of Emergency Man

Colorado Natural Hazards Mitiaation Council An agement Golden Colorado 1994

nual ReDOrt 1991 1992 Colorado Department of

Local Affairs DiviSion of Local Govemment Office of Town of Lyons Colorado Flood Hazard Mitiaation

Emergency Management Golden CO f Colorado Office of Emergency Management
Defnet Cynthia 1995 Golden Colorado 33 p

Colorado Natural Hazards Mitiaation Council

1993 Annual RePOrt Colorado Department of Local Hazard Mitiaation and Relocation Assistance Act

Affairs Division of Local Govemment Office of of 1993 P L 103181

Emergency Management Golden Co
City and County of Pueblo Flood Hazard MitiCla

Colorado Natural Hazards Mitiaation Council tion Plan The June 3 1994 flash Flood Pueblo

1994 Annual Report Colorado Department of Local County Public Safety and Operations and Colorado

Affairs Division of Local Government Office of Office of Emergency Management Golden Col

Emergency Management Golden CO orado Hill Andy and Kistner Robert 1994 29 p

Flood of 97 Hazard Mitiaation Team ReDOrt in Natural Hazards Observer Natural Hazards Re

ResDOnseto DR 1186O Flood Disaster in Col search and Applications Information Center Univer

orado Declared August 1 1997 sity of Colorado Boulder Colorado four issues

January 1 995 Volume XIX Number 3

City of Rifle FlOOd Hazard Mitiaation Plan The November 1994 Volume XIX Number2

Mav 15 1993 Flood City of Rifle Colorado Depart July 1994 Volume XVIII Number6

ment of Local Affairs Division of Local Govemment January 1994 Volume XVIII Number 3

Office of Emergency Management September 1993
Community Development and Improvement Act

City of Canon City Flood Hazard Mitiaation Plan f P L 103325 Title V Revisions to the Na

The Auaust 12 1991 Flood City of Canon City tional Flood Insurance Program
Colorado Department of Local Affairs Division of

Local Government Office of Emergency Manage B2lT Stafford Disaster Relief and Emeraency

ment August 1993 Assistance Act and Amendments P L 93288 as

amended by P L 100707

City of Fort Collins Flood Hazard Mitiaation Plan
Severe Weather Comm ittee Colorado NaturalThe June 24 1992 Flood City of Fort Collins and

the Colorado Department of Local Affairs Division of Hazards Mitiaation Council 1993 Family Emer

Local Government Office of Emergency Manage gency Preparedness Guide Coloraclo Office of

ment October 15 1992 Emergency Management Golden Colorado 30 p

Repairina Your Flooded Home American Red
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Flood Protection Handbook City of Arvada Engi
neering Division Department of Public Works Ar

vada Colorado and Urban Drainage and Flood Con

trol District Denver Colorado July 1994 40 p

Arvada Self HelD Proaram Flood Protection Han

fArvada Residents City of Arvada Engi
neering Division Department of Public Works Ar

vada Colorado and Urban Drainage and Flood Con
trol District Denver Colorado August 1994

Manitou Sorinas Flood Hazard Mitiaation Plan Ee
C Gruntfest Center for Community Development and

Design University of Colorado Colorado Springs CO

Summer 1 985

Flood Hazard Mitiaation in Northeastern lIIinoi

Northeastem Illinois Planning Commission 222 South

Riverside Plaza Suite 1800 Chicago Illinois 60606

Disaster Assistance Guide for Local Government
Attachment 4 to the Washington State Comprehen
sive Emergency Plan Washington state Department
of Community Development Emergency Management
Division June 1992

City of Sacramento Hazard Mitiaation Plan 1995

Winter Storm and Flooding City of Sacramento Cali

fornia July 1995

Science for FloodDlain Manaaement into the 21M

Centurv Preliminary Report of the Scientific Asses
ment and strategy Team Report of the Interagen y

Floodplain Management Review Committee To the

Administration Floodplain Management Task Force

Washington D C June 1994

Flood Proofina Techniaues Proarams and Refer

U S Army Corps of Engineers National FlOOd

Proofing Committee February 1991 prepared by
Dewberry Davis Fairfax VA

Colorado Geological Publications

1 Special Publication No 6 1974 entitled Guide
lines and Criteria for Identification and Land

Use Controls of Geological Hazard and Mineral

Resource Areas

2 Special Publication No 12 1979 entitled Na

tures Building CodesGeology and Construc

tion in Colorado

3 Environmental Geology No 10 1976 entitled

Geologic Hazards Geomorphic Features and

Land Use Implications in the area of the

1976 Big Thompson Flood Larimer County
Colorado

4 Information series No 8 1977 entitled

APfJ8I1t1ix C 2

DebrisFlow Hazard Analysis and mitigation
an example from Glenwood Springs Col

orado

Floodplain Management Regulations and

Statutes

Trtle 24 Article 65 1 Section 302 Colorado Re

vised Statutes GovernmentState Colorado Land
Use Act Areas and Activity of state Interest Func

tions of other State Agencies

Title 24 Article 65 1 Section 403 Colorado Re
vised statutes GovemmentState Colorado Land

Use Act Areas and Activity of state Interes Tech

nical and Financial Assistance

Title 30 Article 28 Section 111 Colorado Revised
statutes Govemment County County Planning
and Building COdes Zoning Plan

Trtle 30 Article 28 Section 133 Colorado Revised
statutes GovernmentCounty County Planning
and Building Codes Subdivision Regulations

Title 30 Article 30 Colorado Revised statutes
GovemmentCounty County Planning and Building

Codes Flood Control

Trtle 31 Article 23 Section 201 Colorado Revised

statutes Government Municipal Planning and

Zoning Part 3 Zoning Grant of Power

Title 32 Article 11 Sections 1 0 1 through 817

Colorado Revised Statutes Urban Drainage and

Flood Control Act

Trtle 37 Article 60 Section 106 Colorado Revised

statutes Water and Irrigation Water Conservation

Board of Colorado Duties of the Board

Govemo s Executive order No 8491 August 1

1977 Evaluation of Flood Hazard in Locating State

Buildings Road and other Facilities and in Review

ing and Approving Sewage and Water Facilities

and Subdivisions

Governors Executive Order No 8504 October 1

1977 Requirements and Criteria for state Partici

pation in the National Flood Insurance Program

Memorandum of Understanding Radioactive Mate

rials License Reviews for Source Material Milling
Operations January 1982

Memorandum of Understanding between the De

partment of Natural Resources with the Department
of Local Affairs regarding technical assistance in

floodplain management for administration of the

Community Block Grant Program November 12

1982
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Section 3760 106 1 c CRS as amended

specrries that the Colorado Water Conservation

Board is to devise and formulate methods means

and plans for preventing flood damages In addi
tion 2465 1403 3 a CRS as amended requires
the CWCB to prescribe the standards for and coordi
nate all floodplain analyses conducted in the state

Finally 376D 106 1 c CRS as amended provides
that floodplain designations must first be reviewed

and approved by the Board before local units of

govemment can use them Such approval designa
tions are required before local govemments can

exercise theirzoning powers which zoning in tum is

required in order to qualify acommunity for federally
subsidized flood insurance

Section 3760 106 1 d CRS as amended and

Section 24 65 1 302 2 a CRS as amended direct

the CWCB to provide local jurisdictions with the

technical assistance and floodplain information

needed to make wise land use decisions and to
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Appendix D Definitions I
J L Mu t n l I u l i 1 1 w l l LL Ml Ll otl t j

44 CFR PART 9 Floodplain Management and Pro
tection of Wetlands regulations to implement and

enforce Executive Order 11988 Floodplain Manage
ment and Executive Order 11990 Protection of

Wetlands

44 CFR PART 10 Environmental Considerations

regulations for compliance with the National Environ

mental Policy Act

44 CFR PART 13 Uniform Administrative Require
ments for Grants and Cooperative Agreements to

States and local Governments establishes adminis
trative requirements for Federal grants and sub

grants

44 CFR PART 14 Administration of Grants Audits
of state and Local Governments requirements for

non Federal audits of recipients of financial assis
tance from FEMA

44 CFR PART 206 Federal Disaster Assistance for

Disasters Declared On or Alter November 23 1988

regulations for implementing the Stafford Act

100Year Discharge is the volume rate of stream
flow usually expressed in cubic feet per second

having a 100 year frequency of recurrence This

discharge magnitude is based on statistical analysis
of stream flow records and analysis of rainfall and

runoffcharacteristics in a particular watershed

100 Year Flood also called the Base Flood is the

flood having aone percent chance of being equaled
or exceeded in magnitude in any given year Con

trary to popular belief it is nota flood occurring once

every 100 years

100Year Floodplain The area adjoining a river

stream orwatercourse covered by water in the event
of a 100 year flood see 100 year Floodplain
Schematic

100 Year Frequency means a recurrence interval

averaging 100 years It can also be stated as having
aone percent probability of occurring in any given
year

Applicant A state agency local government eligi
ble private nonprofit organization or Indian tribe as

identified in Subpart N of 44 CFR Part 206 submit

ting an application to the Governors Authorized

Representative for assistance under the State s

grant

Appurtenant Structure shall mean a structure on

the same parcel of property as the principal struc

ture the use of which is incidental to the use of the

principal structure

Assistance Any form of Federal grant under section
404 to implement cost effective mitigation measures

that will reduce the risk of future damage hardship
loss or suffering as a result of major disasters

Base Flood shall mean the flood having a one

percent chance of being equaled or exceeded in

magnitude in any given year Also knows as the
1ODYear Flood This is the flooding event that Is

used to calculate flood risk for the National Flood

Insurance Program NFIP and the Federal Emer

gency Management Agency FEMA

Base Flood Elevafjon means the height above

sea level that flood waters will reach at a given
location in the event of the Base 100 year flooding
event

Basement shall mean any area of the building
having its floor subgrade below ground level on all

sides

Bench Marlf means a permanent marker or monu

ment of known elevation and horizontal location
used for surveying

Building means a walled and roofed structure
other than a gas or liquid storage tank that is

principally above ground and affixed to a permanent
site including a manufactured ie mobile home on

apermanent foundation See STRUCTURE

Colorado Emergency Management Plan The plan
which is developed and continuously maintained by
the Director of the Colorado Office of Emergency
Management for the purpose of coordinating the

emergency management activities of mitigation pre
paredness response and recovery within the state

Colorado Hazard Mifjgafjon Plan The plan devel

oped and maintained by the Colorado Water Conser

vation Board Department of Natural Resources
which describes and coordinates the hazard mitiga
tion activities of state agencies designed to lessen or

eliminate the effects of disasters and emergency
situations on Colorado citizens and communities

Colorado Office of Emergency Management
The office within the Department of Local Affairs
which coordinates the comprehensive emergency
management activities mitigation preparedness re

sponse and recovery of state and local government
and maintains the Colorado Emergency Manage
ment Plan The Office of Emergency Management is

the primary statecoordinating agency for the Hazard

Mitigation Grant Program

Colorado WaterConservation Board The primary
state agency which provides engineering and techni
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cal assistance to local governments in 1 identifying
flood hazards and developing floodplain information
studies 2 developing local flood hazard mitigation
plans 3 implementing flood mitigation measures
activities 4 designing and constructing flood hazard

mitigation and stream rehabilitation projects 5 es

tablishing flood related technical standards and

guidelines 6 coordinating CWCBsponsored flood
related programs and projects that have Federal

involvement and 7 administering the floodplain
information support system and providing education

to the publicaJ large about flood hazards and flood

mitigation

Community Any state or area or political subdivi

sion thereof or any Indian tribe or authorized tribal

organization
or authorized native organization which

has authority to adopt and enforce floodplain man

agement regulations for the areas within its jurisdic
tion

Conveyance is a measure of the water carrying
capacity of astream reach

Cross Section XSEC means surveyed ground
points along a line that shows the geometry of the

floodplain and channel

Damage Assessment The systematic process of

determining and appraising the nature and extent of

the loss suffering or harm to acommunity resulting
from an emergency disaster

Damage Survey Report DSR A report of dam

ages caused by a major disaster or emergency

including location description and estimate of re

quired work

Dam Safety A program to inventory classify and

inspect dams to identify hazardous conditions and

insure proper maintenance through corrective orders

for the purpose of protecting human life and prop

erty A dam including the waters impounded by
such dam constitutes a threat to human life or

property if it might be endangered by overtopping
seepage settiement erosion sedimen cracking
earth movemen earthquakes failure of bulkheads

flashboards gates onconduits or otherconditions

Development Means any man made change to

improved or unimproved real estate including but

not limited to buildings or other structures mining
dredging filling grading paving excavation or

drilling operations or storage of equipment or materi

als

Disaster Field OffICe DFO The location estab

lished within the disaster area which functions as the

joint Federal state center for all response and recov

ery activities

Disaster Preparedness Improvement Grant Prr

gram A program authoriZed under Section 201 of

the Stafford Act which provides matching awards not
to exceed 50 000 to states to improve or update
their disaster assistance plans and capabilities

Drainageway shall mean a depression two feet or

more below the land which serves to give direction to
a current of water less than nine months of the year
and which has a bed and welldefined banks see

Watelcourse

Dry Floodproofing Any combination of adjust
ments andor additions to structures that are in

tended to eliminate or reduce the potential for flood

damage by preventing water from entering the struc

ture Examples waterproof walls and floors perma
nently or semi permanently seal doors windows or

other openings build a berm higher than the floor

level

Emergency Any occasion or instance which in
the determination of the President Federal assis
tance is needed to supplement state and local efforts
and capabilities to save lives and protect property
and public heaith and safety or to lessen or avert the

threat of a catastrophe in any part of the United

states

Emergency Management A program to reduce

vulnerability of people and communities of this state

to damage injury and loss of life and property
resulting from natural or man made catastrophes

Emergency Program NFIp is typically the first

phase under which a community participates in the

NFIP It is intended to provide afirst layer amount of

Insurance at subsidized rates to all insurable struc

tures in that community before the effective date of

the initial Flood Insurance Rate Map FIRM

Encroachment is any man made obstruction in the

floodplain which dispiaces the natural passage of

floodwaters

Environmental Assessment A document that is

prepared when a project does not qualify as a

categorical exclusion and serves to determine

whether an Environmental Impact Statement is

needed

Environmental Impact StatementA document that
is prepared for all actions significantly affecting the

environment

Existing Construction means for the purposes of

determining flood insurance rates structures for

which the start of construction commenced before

the effective date of the FIRM or before January 1

1975 for FIRM s effective before that date Existing
construction may also be referred to as existing
structures

Existing Manufactured Home Park or Sub

Division means a manufactured home park or sub

division for which the construction of facilities for
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servicing the lots on which the manufactured homes
are to be affIXed including at a minimum the instal
lation of utilities the construction of streets and

either final site grading or the pouring of concrete

pads is complete before the effective date of the

floodplain management regulations adopted by a

community

Expansion of Existing Manufactured Home Parte
or SubDivision means the preparation of addi

tional sites by the construction of facilities for servic

ing the lots on which the manufactured homes are to

be affixed including the installation of utilities the

construction of streets and either final site grading
or the pouring of concrete pads

Executive Orders 11988 and 11990 The require
ments to avoid direct or indirect supportof floodplain
development and to minimize harm to floodplains
and wetlands Federal decisionmakers are obligated
to comply with these orders accomplished through
an eight step decisionmaking process

Facility Any publicly or privately owned building
works system or equipment built or manufactured

or an improved and maintained natural feature Land

used for agricuitural purposes is not afacility

Federal Agency Any department independent es

tablishment govemment corporation or other

agency of the executive branch of the Federal gov
emment including the U S Postal Service Does not

include the American Red Cross

Federal Coordinating Officer FCO The person

appointed by the President to manage all Federal

response to amajor disaster or emergency

Federal Emergency Management Agency
FEMA is an independent federal agency estab

lished to respond to emergencies beyond the scope

of local and state resources FEMA administers the

US Fire Administration Office of strategic Commu

nication and the Federal Insurance Administration

which includes the National Flood Insurance Pr

gram and the Federal Crime Insurance Program
FEMA operates through ten regional offices that

work in partnership with various state and local

agencies FEMA s Mission is to provide leadership
and support to reduce the loss of life and property
and protect the nations institutions from all types of

hazards through a comprehensive riskbased all

hazards emergency management program of mitiga
tion preparedness response and recovery FEMA

has been delegated primary responsibility for admin

istering the Presidents Disaster Relief Program
which includes the Hazard Mitigation Grant Pro

gram

Flood means a general and temporary condition of

partial or complete inundation of normally dry land

areas from 1 The overflow of inland or tidal waters

2 The unusual and rapid accumulation of runoff of

surface water from any source

Flood Boundary andFIoodway Map is a floodplain
management map issued by FEMA that shows

based on detailed and approximate analyses the

boundaries of the 10Dyear and 50Dyear floodplains
and the 1 OO year floodway

Federal State Agreement The document that

states the understandings commitments and condi

tions for assistance under which FEMA disaster

assistance shall be provided This agreement im

poses binding obligations on FEMA the state and

local governments in the form of conditions for

assistance which are legally enforceable

Finding ofno SignifICant Impact A determination
that an action will have no significant impact on the

environment

Flood Fringe means that portion of the 10Dyear

floodplain outside the floodway in which total en

croachment is permissible

Rood Hazard Boundary Map FHBM is the initial

insurance map issued by FEMA that identifies ap

proximate areas of 100 year flood hazard in a com

munity

Flood Insurance Rate Map FIRM is the insurance

and floodplain management map issued by FEMA

that identifies areas of 10Dyear flood hazard in a

community In some areas the map also shows

base flood elevations and SOD year floodplain
boundaries and occasionally regulatory f100dway
boundaries

Flood Insurance Study FIS is an engineering
study performed by FEMA to identify flood hazard

areas flood insurance risk zones and other flood

data in acommunity

Rood MItigation Assistance P1ogram A program
created under the National Flood Insurance Reform

Act of 1994 to provide mitigation planning and pro

ject grants to states and communities The program
is funded through flood insurance policy fees A

maximum of 20 million in grant money is available

annually

Floodplain The lowland and relatively flat areas

adjoining inland or coastal waters including at a

minimum that area subject to a one percent or

greater chance of flooding in any given year

Floodplain Management A comprehensive ap

proach to reduce the damaging effects of floods

preserve and enhance natural values and provide for

optimal use of land and water resources within the

floodplain Its goal is to strike a balance between the

values obtainable from the use offloodplains and the

potential losses to individuals and society arising
from such use The operation ofan overall program
of corrective and preventive measures for reducing
flood damage including but not limited to emer

gency preparedness plans flood control work and
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floodplain management regulations

FJoodproafing Permanent orconti ngent measures

applied to a structure and or its contents that auto

matically prevent or provide resistance to damage
from flooding by intentionally allowing water to enter

the structure Examples Move all electrical outlets
above expected flood levels install f100dwalls and

protection closets around equipment and secure

furnace and water heater that cannot be relocated

Roadway means the channel of a river or water

course and the adjacent land areas that must be

reserved in order to discharge the 10oyear flood
without cumulatively increasing the water surface

elevation more than one foot Federal Hazard Mitiga
tion Officer FHMO The FEMA employee respons
ble for representing the agency for each declaration

in carrying out the overall responsibilities for hazard

mitigation and for Subpart M including coordinating
post disaster hazard mitigation actions with other

agencies of government at all levels

Force Account An applicanfs own labor forces and

equipment

Gauging Station is a particular site on a stream
river canal lake or reservoir where systematic ob

servations of gage height or discharge are collected

Geologic Hazard Management A program to

recognize hazardous geologic procElSses and condi

tions and their potential adverse effects on existing
or proposed WOrks of man Upon identification of

such geologic hazard constraints a second phase of

management requires effective statutory and admin

istrative procedures and actions to minimize loss of

life and property through prudent controls and miti

gation

Governors Authorized Representative GAR

The individual designated by the Governor who
serves as the grant administrator for all funds pro
vided under the Hazard Mitigation Grant Program

Grant An award of financial assistance Under the

Hazard Mitigation Grant Program the total grant
award shall not exceed ten percent of the estimated
Federal assistance provided under Section 406 of

the Stafford Act for permanent restorative work and

associated administrative costs

Grantee The government to which a grant is

awarded and which is accountable for the use of the

funds provided Under the Hazard Mitigation Grant

Program the State is the grantee

Hazard Mitigation A plan 10 alleviate by softening
and making less severe the effects of a major disas

ter or emergency and of future disasters in the

affected areas including reduction or avoidance

Hazard mitigation can reduce the severity of the

effects of flood emergency on people and property

by reducing the cause or occurrence of the hazard

reducing exposure to the hazard or reducing the

effects through preparedness response and recov

ery measures Hazard mitigation is a management
strategy in which current actions and expenditures to

reduce the occurrence or severity of potential flood

disasters are balanced with potential losses from

future floods

Hazard Mitigation Assistance Program A FEMA

program that provides a limited amount of funding to

states to cover Or to assist in covering the cost of

preparing a predisaster hazard mitigation plan one

or more components of such a plan or a related

activity which will contribute to reducing vulnerability
to hazards either throughout the state or for a se

lected area within the state

Hazard Mitigation Grant Program A program au

thorized under Section 404 of the stafford Act that

provides funding for hazard mitigation projects that
are cost effective and complement existing post
disaster mitigation programs and activities by pro
viding funding for beneficial mitigation measures that

are not funded through other programs

Hazard Mitigation Plan The plan resuiting from a

systematic evaluation of the nature and extent of

vulnerability to the effects of natural hazards in a

given area that includes the actions needed to

minimize future vulnerability 10 hazards Section 409

of the stafford Act requires that a hazard mitigation
plan be developed or an existing plan be updated
as a condition of receiving Federal disaster assis
tance

Hazard Mitigation State Administrative Plan The

plan developed by the stateto describe the proce
dures for administration of the Hazard Mitigation
Grant Program

Hazard Mitigation Survey Team HMS7 The

FEMAlstatellocal team that is activated following
disasters to identify immediate mitigation opportuni
ties and issues to be addressed in the Section 409

hazard mitigation plan The Hazard Mitigation Sur

vey Team may include representatives of other Fed

eral agencies as appropriate

Hazard MJtigation Survey Team Report The report
developed by the Hazard Mitigation Survey Team

similar in format to the Interagency Hazard Mitiga
tion Team Report that identifies mitigation mea

sures for implementation and recommends issues to

be addressed in the state Hazard Mitigation Plan

including those measures recommended for funding
under the Hazard Mitigation Grant Program

Historic Structure means any structure that is a

Listed individually in the National Register of Historic
Places a listing maintained by the Department of

Interior or preliminarily determined by the Secretary
of the Interior as meeting the requirements for indi
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vidual listing on the National Register b Certified or

preliminarily determined by the Secretary of the

Interior as contributing to the historical significance
of a registered historic district ora district preliminar
ily determined by the Secretary to qualify as a

registered historic district c Individually listed on a

state inventory of historic places in states with his

toric preservation programs which have been ap
proved by the Secretary of the Interior or d Individ

ually listed on a local inventory of historic places in

communities with historic preservation programs
that have been certified either 1 By an approved
state program as determined by the Secretary of the

Interioror 2 Directly by the Secretary of the Interior

in states without approved programs

Hydraulics 1s a branch of engineering dealing pri
marily with the flow of water and the application of

fluid mechanics principles

Hydrology is ascience dealing with the properties
distribution and circulation of water on the surface
below the ground and in the atmosphere

Immediate Threat The threat of additional damage
or destruction from an event which can reasonably
be expected to occur within one year

Interagency Hazard Mitigation Team IHMT The

mitigation team that is activated following f100d

related disasters pursuant to the Office of Manage
ment and Budget directive on Nonstructurai Flood

Protection Measure and Rood Disaster Recovery
and the subsequent December 15 1980 Interagency
Agreement for Nonstructural Damage Reduction

Interagency Hazard Mltigation Team Report The

report developed within 15 days following any
Presidentialdeclared flood disaster by an intera

gency intergovernmental and interdisciplinary team

representing each of the signatory agencies of the

Interagency Agreement for Post F100d Hazard Miti

gation The report identifies post flood mitigation
opportunities and common postflood recovery poli
cies

Local Emergency Management Coordinator The

person appointed to coordinate emergency manage
ment activities for acounty or municipal emergency
management program

Local Hazard Mitigation Officer The repnesenta
tive of local govemment who serves on the Hazard

Mitigation Survey Team or the Interagency Hazard

Mttigation Team and who s the primary point of

contact with FEMA other Federal agencies and the

State in the planning and implementation of post
disaster hazard mitigation activities In many in

stances the local Emergency Management Coordi
nator may fill this role

Letter ofMap Amendment LOMA is the resuit of

an administrative procedure in which the Federal

Insurance Administrator reviews scientific or techni

cai data submitted by the owner or lessee of property
who believes the property has incorrectly been in

cluded in a designated special flood hazard area

SFHA A LOMA amends the currently effective

FEMA map and establishes that a property is not

located in aSFHA

Letter at Map Revision LOMR is an official revi
sion to the currently effective FEMA map It is used
to change flood zones floodplain and f100dway de

lineations flood elevations and planimetric features
All requests for LOMRs must be made to FEMA

through the chief executive officer of the community
since it is the community that must adopt any

changes and revisions to the map

Letter of Map Revision Based on Fill LOMR F is

an official revision to acurrently effective FEMA map
to remove aparcel of land from the floodplain by the

placement of compacted fill to elevate the surface of
the ground to or above the base flood elevation at

that location See LetteratMap Revision

Lowest Roor shall mean the lowest floor of the

iowest enclosed area including basement An un

finished or flood resistant enclosure usable solely
for parking of vehicles building access or storage in

an area other than a basement area is not consid

ered a building s iowest floor provided that such
enclosure is not buiit so as to render the structure in

violation of the applicable noneIevation design re

quirements of the State of Colorado Minimum Stan
dards for Floodplain Management

Major Disaster Any natural catastrophe including
any hurricane tornado storm highwater wind
driven water tidal wave tsunami earthquake vol

canic eruption landslide mudslide snowstorm or

drought or regardless of cause any flood fire or

explosion in any part of the United states which in

the determination of the President cause damage of

sufficient severity and magnitude to warrant major
disaster assistance under the Stafford Act to supple
ment the efforts and available resources of states
local govemments and disaster relief organizations
inalleviating the damage loss hardship or suffering
caused thereby

Mandatory Purchase means under the provisions
of the Flood Disaster Protection Act of 1973 individ
uals businesses and others buying building or

improving property located in identified areas of

special flood hazards within participating communi
ties are required to purchase flood insurance as a

prerequisite for receiving any type of direct or indi
rect federal financial assistance e g any loan

grant guaranty insurance payment subsidy or

disaster assistance when the building or personal
property is the subject of or security for such assis
tance

Manufactured Home shall mean astructure trans

portable in one or more sections which is buiit on a

permanent chassis and is designed for use with or
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without a permanent foundation when atiached to the

required utilities The term manufactured home does

not include a RECREATIONAL VEHICLE

Manufactured Home Park or Subdivision shall

mean a parcel or contiguous parcels of land divided
into two or more manufactured home lots for rent or

sale

Measure Any mitigation measure project or action

proposed to reduce risk of future damage hardship
loss or suffering from disasters

National Environmental Policy Act NEPA P L

91 190 as amended which requires that actions af

fecting the environment comply with specific policies
and procedures NEPA requires that environmental

information be available to publicofficials and citizens

before decisions are made and actions are taken

National Flood Insurance Program NFlP The pro

gram established in 1968 under the National Flood

Insurance Act to provide property owners in flood

plains with Federally subsidized flood insurance in

those communities that implement ordinances to re

duce future flood losses The National Flood Insurance

Reform Act of 1994 revised and strengthened many

aspects of the program

National Geodetic Vertical Datum NGVD is the

National standard reference datum for elevations for

merly referred to as Mean Sea Level MSL of 1929

NGVD is used as the reference datum on most FIRMs

Natural Grade means the grade unaffected by con

struction techniques such as fill landscaping or

berming

New Construction shall mean obstructions for which

the start of construction commenced on or after the

effective date of the floodplain management regulation
adopted by a community and includes any subsequent

improvements to such obstructions

NonResidential includes but is not limited to small

business concerns churches schools nursing
homes farm buildings including grain bins and silos

pool houses clubhouses recreational buildings gov
emment buildings mercantile structures agricuitural
and industrial structures warehouses and hotels or

motels with normal room rentals for less than 6

months duration

ObStrUction shall mean any wali wharf embank

ment levee dike pile abutment projection excava

tion including the alteration or relocation of awater

course or Drainageway channel rectification bridge
conduit culvert building stored equipment or mate

rial wire fence rock gravel refuse fill or other

analogous structure or matter which may impede
retard or change the direction of ffow of water either

in itse or by catching or collecting debris carried by
such water or that is placed where the natural flow of

the water would carry such structure or matter down

stream to the damage or detriment of either life or

property Dams designed to store or divert water are

not obstructions if permission for the construction
thereof is obtained from the Colorado Department of

Water Resources

OtherResidential means hotels or motels where the

normal occupancy of a guest is 6 months or more a

tourist home or rooming house which has more than 4

roomers A residential building excluding hotels and
motels with normal room rentals for less than 6

months duration and containing more than 4 dwelling
units is permitted incidental office professional pri
vate school or studio occupancy provided that the

total area of such occupancy is limited to less than 25

percent of the total floor area within the building

OVerbank Left and Right is the floodplain that lies
to the left and right respectively of the watercourse
as one looks downstream

Physical Map Revision is an official republication of

a map to effect changes to flood insurance zones

floodplain delineations flood elevations floodways
and planimetric features These changes typically oc

cur as a resuit of structural works or imprOvements
annexations resulting in additional flood hazard areas

or corrections of base flood elevations or flood insur

ance riskzones

Post Finn Construction is construction or substan

tial improvement which started on or whichever is

later

PreFinn Construction is construction or substantial

improvement wihich started on or before December 31

1974 or before the effective date of the initial Flood

Insurance Rate Map FIRM of the community
whichever is later

Principally Above Ground shall mean that at least

51 percent of the actual cash value of the structure is

above ground

Private Nonprofit Facility Any private nonprofrt edu

cational utility emergency medical or custodial Care

facility for the aged or disabled and other facility
providing essential govemmental type services to the

general public and such facilities on Indian reserva

tions Further definition is as follows

a Educational Facility Classrooms plus related

supplies equipment machinery and utilities of an

educational institution necessary or appropriate for

instructional administrative and support purposes
but does not include buildings structures and re

lated items used primarily for religious purposes or

instruction

b Utility Buildin9S structunes or systems of energy
communication water supply sewage collection

and treatment or other similar public service facili

ties

c Emergency Facility Those buildings structures

equipment or systems used to provide emergency
services such as fire protection ambulance or

rescue to the general public including the admin
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istration and support facilities essential to the oper
ation of such emergency facilities even if not con

tiguous

d MedicalFacilitY Any hospital outpatient facility a

rehabilitation facility or facility for long term care

as such terms are defined in section 645 of the

Public Health Service Act 42 U S C 2910 and any
similar facility offering diagnosis of or treatment of
mental or physical injury or disease including the
administrative and support facilities essential to the

operation of such medical facilities even if not

contiguous

e CustoalBI Care Facility Those buildings struc

tures or systems including those for essential
administration and support which are used to

provide institutional care for persons who require
close Supervision and some physical constraints

on their daily activities for their self protection but
do not require day today medical care

t Other Essential Governmental SerVices Facili

ties Facilities such as museums zoos community
centers libraries homeless sheiters senior citizen

centers rehabilitation facilities shelter workshops
and facilities which provide health and safety ser

vices of a govemmental nature All such facilities
must be open to the general public

Private Nonprofit Organization Any non

governmental agency or entity that currently has

a An effective ruling letter from the U S Intemal

Revenue Service granting tax exemption under

section 501 c d or e of the Internal Revenue

Code of 1954 or

b Satisfactory evidence from the state that the non

revenue producing organization or entity is a non

profit one organized or doing business under state
law

Probation is the means of formally notifying partici
pating communities of violations and deficiencies in

the administration and enforcement of the local flood

plain management regulations A community is placed
on probation for one year may be extended dunng

which time a surcharge is applied to all NFIP poliCies
Issued on or after the Probation Surcharge eflective

date Probation is terminated if deficiencies are cor I
reeled If a community does not take remedial or

corrective measunes while on probation it can be

suspended

Project A1i work performed at asingle site or muitiple
sites as described on a project summary

Public Assistance Federal financial assistance pro
vided through the Public Assistance Grant Program
PAGP to state and local govemments or to eligible

private nonprofit organizations for disaster related re

quirements

Public Assistance Pennanent Worlc The restorative
work that must be done through repairs or replace

ment to restore an eligible facility on the basis of its

predisaster design and in conformity with current

applicable codes specifications and standards

Public Entity An organization formed for a public
purpose whose direction and funding are provided by
one or more political subdivisions of the state

Reach acontinuous segment of awatercourse

Recreational Vehicle shall mean a vehicle which is

i built on asingle chassis ii 400 square feet or less
when measured at the largest horizontal projections
iii designed to be self propelled or permanently

towed by a light duty truck and iv desi9ned primarily
not for use as a permanent dwelling but as temporary
living quarters for recreational camping travel or

seasonal use

Regular Program NRP is the phase of a commu

nitys participation in the NFIP where more compre
hensive floodplain management requirements are im

posed and higher amounts of insurance are available

based upon riskzones and elevations determined in a

flood insurance study The Flood Insurance Rate Map
is the map used in this phase of the NFIP

Regulatory Rood Elevation in Colorado means the

Base Flood Elevation plus one foot offreeboard which
is required to meet the Minimum Standards for Flood

plain Management in the state of Colorado

Reptacement Cost means the cost to replace prop

erty with the same kind of material and construction
without deduction for depreciation

Roughness Coefficient Mannings is a measure of

ground surface roughness used in flow equations

Section 404 The section of the stafford Act which

authorizes the Hazard Mitigation Grant Program
HMGP The HMGP provides funding for cost

efleclive hazard mitigation measures

Section 406 The section of the Stafford Act which

authorities the Public Assistance Grant Program
PAGP This program provides grants to repair re

store or replace damaged facilities belonging to public
and private nonprofit entities and other associated

expenses including emergency protective measures

and debris removal

Section 409 The section of the Stafford Act which

requines the identification and evaluation of mitigation
opportunities as acondition of receiving Federal disas

ter assistance

Section 409 Hazard Mitigation Plan The hazard

mitigation plan required under Section 409 as acondi
tion of receiving Federal disaster assistance

SF 424 Standard Form 424 Application for Federal

Assistance which is part of the State Hazard Mitiga
tion Application

Sheet Rood Hazard is a type of flood hazard with

flooding depths of 1 to 3 feet that occurs in areas of
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sloping land The sheet flow hazard is represented by
the zone designation AO on the Flood Insurance Rate
Map FIRM

Special FloodHaZard Area is the darkly shaded area

on the Flood Hazard Boundary Map FHBM or Flood
Insurance Rate Map FIRM which identifies an area

that has a one percent chance of being flooded in any
given year 100 year floodplain The FIRM identifies
these shaded areas as FIRM Zones A AO AH A1

A30 AE A99 V V130 and VE

Stafford Act The Robert T Stafford Disaster Relief
and Emergency Assistance Act P L 100707 signed
into law November 23 1988 amended the Disaster
Relief Act of 1974 P L 93288

Stage is the elevation of surface water above a

reference datum that datum usually being near the

streambed

Standards Codes specifications or standards for the

construction of facilities to include legal requirements
for additional features

Start of Construction shall mean the date the build

ing permit was issued provided the actual start of

construction repair reconstruction rehabilitation ad

dition placement or other improvement was within
180 days of the permit date Start of construction
includes substantial improvements The actual start
means the first placement of permanent construction
of a structure on asite such as the pouring of slab or

footings The installation of piles the construction of

columns or any work beyond the stage of excavation
or the placement of a manufactured home on a foun
dation Permanent construction does not include land

preparation such as clearing grading and filling nor

does it include the installation of streets andor walk

ways nor does it include excavation for a basement
footings piers or foundations or the erection of tem

porary forms nor does it include the installation on the

property of accessory buildings such as garages or

sheds nor occupied as dwelling units or not part of the
main structure For a substantial improvement the
actual start of construction means the first aiteration of

any wall ceiling floor or other structural part of a

building whether or not the aiteration affects the
external dimensions ofthe building

SfnJcfUre shall mean a walled and roofed building
that is principally above ground as well as amanufac

tured home and a gas or liquid storage tank that is

principally above ground see Building

Stale Coordinating Officer SCO The person ap
pointed by the Govemor to manage all aspects of a

disaster in cooperation with the Federal Coordinating
Officer FCO

Stale Hazard Mitigation Officer SHMO The repre

sentative of state government who serves on the

Hazard Mitigation Survey Team andor Interagency
Hazard Mitigation Team and who is the primary point
of contact with FEMA other Federal agencies and
local units of government in the planning and imple

mentation of postdisaster mitigation activities

Stale Hazard Mitigation Team The team composed
of key state agency representatives and as appropri
ate local units of govemment and other public or

private sector agencies which is responsible for evalu

ating hazards identifying strategies coordinating re

sources and implementing measures that will reduce
the vulnerability of people and property to damage
from hazards In Colorado the Colorado Natural Haz
ards Mitigation Council is designated as the State
Hazard Mitigation Team

Stale Public Assistance OffICel SPAO The person
appointed by the Governo s Authorized Representa
tive to assist in the management of assessment and

recovery operations in response to a disaster

Staflltoly Administrative Costs Under the Stafford
Act administrative costs for the preparation of appli
cations progress reports audits etc are reim

bursable based on a percentage of financial assis

tance received

Subgrant An award of financial assistance under a

grant by agrantee to an eligible subgrantee

Subgrantae The government or other legal entity to

which a subgrant is awarded and which is accountable
to the grantee for the use of the fluids provided

Subgrant M Hazard Mitigation Planning 44 CFR
Part 206 Subpart M prescribes the actions and Proce
dures for implementing Section 409 of the stafford
Act

Subpart N Hazard Mitigation Grant Program 44

CFR Part 206 Subpart N provides guidance on the

administration of hazard mitigation grants made under

provisions of Section 404 of the stafford Act

I Substantial Damage shall mean a damage of any
origin sustained by an obstruction whereby the cost of

restoring the obstruction to its beforedamage condi
tion would equal or exceed 50 percent of the market
value of the obstruction before the damage occurred

Substantial Improvement shall mean any recon

struction rehabilitation addition or other improve
ment of an obstruction the cost of which equal or

exceed 50 percent of the market value of the obstruc
tion before start of construction of the improvement
This includes obstructions which have incurred
substantial damage regardless of the actual repair

work performed The term does not however include
either 1 any project for improvement of astructure or

other obstruction to correct existing violations of state

or local health sanitary or safety code specifications
which have been Identified by the local code enforce

ment official and which are the minimum necessary to

assure safe IMng conditions or 2 any alteration of a

historic structureprovided that the alteration will not

preclude the structure s continued designation as a

historic structure

Supplement An amendment to the hazard mitigation
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application to add or modify one or more mitigation
measures

Surcharge means an increase in flood elevation due

to destruction of the floodplain that reduces its con

veyance capacity

Suspension means the removal of a participating
community from the National Flood Insurance Pro

gram NFIP because the community has not enacted
andor enforced the proper floodplain management
regulations required for participation in the National
Flood Insurance Program NFIP

Variance is a grant of relief to a person frcm the

requirements of Floodplain Management Standards
which permits construction in a manner otherwise

prohibited by ordinance where specific enforcement
would resuit in unnecessary hardship The granting of

avariance does not remove the requirements for flood
insurance which lending institutions will require if the

structure is the collateral of a loan Flood insurance

rates will be much higher for structures buiit below ttie
Base Flood Elevation

Violation means a failure of a structure or other

development to be fully compliant with the commu

nity s fioodplain management regulations

Watercourse shall mean any depression two feet or

more below the surrounding land which serves to give
direction to a current of water at least nine months of

the year and which has a ed and welldefined banks

See Drainageway

WatNshed also called a Drainage Basin It is that

area of land which may contribute flow from runoff to
a particular watercourse

Water Surface Profile also referred to as Flood
Elevation Profile means agraph showing the relation

ship of water surface elevation to location the latter

generally expressed as a distance upstream from

some reference point

Wetlands ThoSe areas which are inundated or satu

rated by surface or ground water with a frequency
sufficient to support or that under normal hydrologic
conditions does or would support a prevalence of

vegetation or aquatic life typically adapted for life in

saturated or seasonally saturated soil conditions

Write Your OWn WYO Program is a cooperative
undertaking of the insurance industry and the Federal
Insurance Administration begun in October 1983 The

WYO Program operates within the context of the NFIP
and involves private insurance carriers who issue and

service National Flood Insurance Program policies

Dme A Unnumbered are Special Flood Hazard

Areas subject to inundation from the 100Year flood

Because detailed hydraulic analyses have not been

performed no base flood elevation or depths are

shown Mandatory flood Insurance purchase require
ments apply

Dme AE and A1 30 are Special Flood Hazard Areas
subject to inundation by the 100Year flood deter
mined in a Flood Insurance Study by detailed meth

ods Base flood elevations are shown within these
zones Mandatory flood insurance purchase require
ments apply Zone AE is used on new and revised

maps in place of Zones Al30

ZDne AH are Special Flood Hazard Areas subject to
inundation by 100Year shallow flooding usuallyar
eas of ponding where average depths are between
one and three feet Base flood elevations derived from
detailed hydraulic analyses are shown in this zone

Mandatory flood insurance purchase requirements ap

ply

Dme AO are Special Flood Hazard Areas subject to
inundation by 100Yearshallow flooding usually sheet
flow on sloping terrain where average depths are

between one and three feet Average flood depths
denved from detailed hydrauliC analyses are shown
within this zone Mandatory flood insurance purchase
requirements apply

Zone B C andX are areas that have been identified
in the community flood insurance study as areas of
moderate or minimal hazard from principal source

flood in the area However buildings in these zones

could be flooded by severe concentrated rainfall cou

pled with inadequate local drainage systems Flood
Insurance is available in participating communities but

is not required by regulation in these zones Zone X is

used on new and revised maps in place of Zones B
and C

Zone D are unstudied areas where flood hazards are

undetermined by flooding is possible No mandatory
flood insurance purchase requirements apply but cov

erage is available in participating communities
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Acronyms

APA

BFE

CASFM

CDBG

CDOW

CDPHE

CGS

CHFA

CNHMC

COE

CRS

CWCB

DLG

DOtA

DFO

DSR

EOA

EPA

F8FM

FCO

FEMA

FHBM

FHWA

American Planning Association

Base Flood Elevation

Colorado Association of Stonnwater and

Floodplain Ma gers

Community Development 810ck Grant

Colorado DMsion of Wildl e

Colorado Department of Public Health and
Environment

Colorado Geologic Survey
Colorado Housing Finance Authority

Colorado Natural Hazards M igation Council

Corps of Engineers Same as USACE

Community Rating System

Colorado W Conservation Soard

Colorado Division of Local Government

Colorado Deportment of Local Affairs

Disaster Field Office

Disaster Survey Report
Economic Development Administration

Environmental Protection Agency

Flood Boundary Floodway Map
Federal Coordinating Officer

Federal Emergency Management Agency

Flood Hazard Boundary Map

Federal Highway Administration

FIA

FIRM

FSA

GAR

GIS

GPS

HEC

HMGP

HUD

IHMT

LOMA

LOMR

NFIP

NFIP

NRCS

NWS

OEM

SBA

SFHA

USACE

USDA

USGS

USF WS

WAPA

WYO
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Federal Insurance Administration

Flood Insurance Rate Map

Farm Service Agency
Governors Authorized Representative

Geographic Information SSteIn

Global Positioning Systems

Hydrologic Engineering Center

Hazard Mitigation Grant Program

HOUSi9 Urban Development

Interagency H MitigationTeam

Leiter of Map Amendment

Leiter of Map Revision

National Flood Insurance Program
National Flood Insurance Program

Natural Resources ConseMllion Service

National Weather Service

Colorado Office of Emergency Management

Small 8usiness Administration

Special Flood Hazard Area

U S Army Colps of E9ineers

United States Department of Agrieulture
U S Geological Society

Un ed states FISh WtldJife Servioe

Wesrem Area Power Authority
Witte Your Own

I
J
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Appendix E Tips to Minimize Loss of Life

Property in the Event of a Flood

I

j
I

N
i 2

The following tips are from the Federal Emergency Management Agency s National Flood 1
Insurance Program and the Colorado Water Conservation Board CWCB and should be used I

as suggested guidelines for action before during and after a flood 1
http wwwdnr state co uslWaterlflood watchltips htm I

eN u J C 1

STEPS TO TAKE TODAY

Make an itemized list of personal property in

cluding fumishings clothing and valuables Pho

tographs of your home inside and out are helpful
These will assist an adjuster in settling claims and

will help prove uninsured losses which are tax

deductible

Learn the safest route from your home or place
ofbusiness to high safe ground if you should have

to evacuate in a hurry

Keep a portable radio emergency cooking

equipment and flashlights in working order

Persons who live in frequently flooded areas

should keep on hand materials such as sand

bags plywood plastic sheeting and lumber which

can be used to protect private property Remember

that sandbags should not be stacked directly
against the outer walls of a building since when

wet the bags may create added pressure on the

foundation

Buy flood insurance You should contact your

property casualty agent or broker about eligibility for

flood insurance which is offered through the Na

tional Flood Insurance Program Generally there is

a 3Dday waiting period for this policy to become

effective so don t wait until the last minute to apply

Keep your insurance policies and a list of per

sonal property in a safe place such as a safe

deposrt box

Know the name and location of the agent s who

issued the policies

WHEN THE FLOOD COMES

The safety of your family is the most important
consideration Since floodwaters can rise very

rapidly you should be prepared to evacuate before
I

the water level reaches your property

Keep a battery powered radio tuned to a local

station and follow all emergency instructions

If you re caught in the house by sudden rising
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water move to the second floor and if necessary
to the roof Take warm clothing a flashli9ht and a

portable radio with you Then wait for help don t try
to swim to safety Rescue teams will be looking for

you

When outside the house remember floods are

deceptive Try to avoid flooded areas and don t

attempt to walk through floodwaters that are more

than knee deep

If and only if time permits there are several

precautionary steps that can be taken

Turn off all utilities at the main power switch

and close the main gas value if evacuation

appears necessary

Do not touch any electrical equipment unless it

is in adry area and you are standing on a piece
of dry wood while wearing rubber gloves and

rubber soled boots or shoes

Move valuable papers furs jewelry clothing
and other contents to upper floors or higher
elevations

Fill bathtubs sinks and jugs with clean water in

case regular supplies are contaminated You

can sanitize these items by first rinsing with

bleach

Board up windows or protect them with storm

shutters or tape to prevent flying glass

Bring outdoor possessions inside the house or

tie them down securely This includes lawn

furniture garbage cans tools signs and other

movable objects that might be swept away or

hurled about

If it is safe to evacuate by car you should con

sider doing the following

Stock the car with non perishable foods like

canned goods a plastic container of water

blankets first aid kit flashlights dry clothing
and any special medication needed by your
family

Do not drive where water is over the road Paris
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of the road may already be washed out

If your car stalls out in a flooded area abandon

it as soon as possible Floodwaters can rise

rapidly and sweep a car and its occupants
away Many deaths have resulted from attempts
to move stalled vehicles

AFTER THE FLOOD

If your home apartment or business has suf
fered flood damage immediately call the agent or

broker who handles your flood insurance policy
The agent will then submit a loss form to the

National Flood Insurance Program An adjuster will

be assigned to inspect your property as soon as

possible

Prior to entering a building check for structural

damage Make sure it is not in danger of collapsing
Turn off any outside gas lines at the meter or tank

and let the house air for several minutes to remove

foul odors or escaping gas

Upon entering the building do not use open
flame as a source of light since gas may still be

trapped inside a batteryoperated flashlight is ideal

Watch for electrical shorts or live wires before

making certain that the main power switch is turned

off Do not turn on any lights or appliances until an

electrician has checked the system for short cir

cuits

Cover broken windows and holes in the roof or

walls to prevent further weather damage

Proceed with im mediate cleanup measures to

prevent any health hazards Perishable items

which pose a heaith problem should be listed and

photographed before discarding Throw out fresh

food and previously opened medicines that have

come in contact with flood waters

Water for drinking and food preparation should

be boiled vigorously for ten minutes until the public
water system has been declared safe Another

method of disinfecting is to mix 112 teaspoon of

liquid commercial bleach with 2 112 gallons of water

let stand for five minutes before using The flat

taste can be removed by pouring the water from

one container to another or adding a pinch of sait

In an emergency water may be obtained by draIn

ing a hot water tank or melting ice cubes
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Refrigerators sofas and other hard goods
should be hosed off and kept for the adjusters
inspection A good deodorizer when cleaning major
kitchen appliances is to add one teaspoon of baking
soda to a quart of water Any partially damaged
items should be dried and aired the adjuster will

make recommendations as to their repair or dis

posal Take pictures of the damage done to your
building and contents

Take all wooden furniture outdoors but keep it

out of direct sunlight to prevent warping A garage
or carport is a good place for drying Remove
drawers and other moving parts as soon as possi
ble but do not pry open swollen drawers from the

front Instead remove the backing and push the

drawers out

Shovel out mud while it is still moist to give walls

and floors a chance to dry Once plastered walls

have dried brush off loose dirt Wash with a mild

soap solution and rinse with clean water always
start at the bottom and work up Ceilings are done

last Special attention at this early stage should also

be paid to cleaning out heating and plumbing sys
tems

Mildew can be removed from dry wood with a

solution of 4 to 6 tablespoons of tri sodium phos
phate TSP 1cup liquid chlorine bleach and 1

gallon water

Clean metal at once then wipe with a kerosene

soaked cloth A light coat of oil will prevent iron

from rusting Scour all utensils and if necessary
use fine steel wool on unpolished surfaces Scrub

bing with a solution of vinegar cream of tartar and
hot water may brighten aluminum

Flooded basements should be drained and

cleaned as soon as possible However structural

damage can occur by pumping out the water too

quickly After the fiood waters around your property
have subsided begin draining the basement in

stages about 1 3 of the water volume each day
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Appendix E The National Flood Insurance

Program Questions and Answers
L v U t U I r MY e

Introduction to the NFIP

1 What is the National Flood Insurance Program
NFIP

The NFIP is a federal program enabling property
owners in participating Communities to purchase
insurance protection against losses from flooding
This insurance is designed to provide an alterna
tive to disaster assistance to meet the escalatin9
costs of repairing damage to buildings and their

contents caused by floods Until recently such

coverage was generally unavailable from private
sector insurance companies

Participation in the NFIP is based on an agree
ment between local communities and the federal

government that if a community will implement
and enforce measures to reduce future flood risks

to new construction in Special Flood Hazard Ar
eas SFHA the federal government will make

flood insurance available to protect against flood

losses that do occur

2 Why was the NFIP established by Congress

For decades the national response to flood disas

ters was generally limited to constructing flood
control works such as dams levees and sea

walls and providing disaster relief to flood victims

This approach did not reduce losses or discour

age unwise development and in some instances

may have actually encouraged additional develop
ment To compound the problem the public could

not buy flood coverage from insurance compa
nies and building techniques to reduce flood

damage were often overlooked

In the face of mounting flood losses and escalat

ing costs of disaster relief to the general taxpay
ers Congress created the NFIP The intent was to

mttigate future damage and provide protection for

property owners against potential losses through
an insurance mechanism that relies on apremium
base to provide protection to those most at risk

3 How was the NFIP established and who admin

isters it

Congress established the NFIP with the passage
of the National Flood Insurance Act of 1968 The

NFIP was broadened and modified wtth the pas

sage of the Flood Disaster Protection Act of 1973

and other legislative measures The NFIP is ad

ministered by the Federal Insurance Administra

tion FIA a component of the Federal Emergency
ManagementAgency FEMA

4 What is a flood

Flood is defined in the Standard Flood Insurance

Policy SFIP in part as A general and tempo
rary condition of partial or complete inundation of

normally dry land areas from overflow of inland or

tidal waters or from the unusual and rapid accu

mulation or runoff of surface waters from any
source

5 How does the NFIP benefit property owners

Taxpayers Communities

Through the NFIP property owners in participat
ing communtties are able to insure against flood
losses By employing wise floodplain manage
ment a participating community can protect its

citizens against much of the devastating financial
loss resulting from future flood disasters Careful
local management of development in the flood

plains results in construction practices that can

reduce flood loss and the high costs associated
with flood disasters to all levels of govemment

6 Why is participation in the NFIP on a com m u

nity basis rather than on an individual basis

The National Flood Insurance Act allows FIA to

make flood insurance available only in those ar

eas where the appropriate public body has

adopted adequate floodplain management regula
tors for its flood prone areas Individual citizens

cannot regulate building or establish construction

priorities for communities Without community
oversight of building activities in the floodplain
the best efforts to reduce future flood losses could

be undermined or nullified by the careless building
of others Unless the community as a whoie is

practicing adequate flood hazard mitigation the

potential for loss cannot be reduced sufficiently to
affect disaster relief costs Insurance rates also

would reflect the probable higher losses that

would result without local floodplain management
enforcement activities

7 Is community participation mandatory

No Community participation in the NFIP is volun

tary Some states require NFIP participation as

part of their state floodplain management pro

gram Each identified flood prone community
must assess its flood hazard and determine

whether flood insurance and floodplain manage
ment would benefit the community s residents and

economy However a community that chooses

not to participate within one year after the flood
hazard area is identified and the flood risk map
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becomes effective is subject to the ramifications

explained in Answer8

Because a community s participation status can

significantly affect current and Mure owners of

property located in Special Flood Hazard Areas

SFHA and the availability of federal financial 4

assistance in the floodprone areas of the commu

nity the decision should be made with a full

awareness of the consequence of each action

8 What happens ifa community does not partici
pate in the NFIP

Flood insurance under the NFIP or Write Your

Own WYO program is not available within that 5

community If a Presidentially declared disaster

due to f100din9 occurs in a non participating com

munity no federal financial assistance can be

provided for the permanent repair or reconstruc

tion of insurable buildings in Special Flood Hazard

Areas SRHAs Eligible applicants may receive

those forms of disaster assistance not related to

permanent repair and reconstruction of buildings

II Flood Insurance Information for

Prospective Buyers
1 Who may purchase a flood insurance policy

NFIP coverage is available to all owners and

occupants of insurable property a building andor

its contents in a community participating in the

NFIP Owners and renters may insure their per 6
sonal property against flood loss

Condominium associations may purchase acon

dominium master policy that covers both the

common elements of the building and the individ

ual units owned by the members of the associa

tion Residential condominium untt owners may

purchase building and contents personal prop 7

arty flood insurance to supplement any insurance

purchased by the condominium owners associa

tion Owners of nonresidential condominium units

may purchase only contents coverage in their own

name The nonresidential condominium building
8

must be insured in the name of the association

Builders of structures in the course of construc

tion in participating communities all may pur
chase flood insurance

2 How can I find out if I am eligible to purchase
flood insurance

NFIP coverage is available only in participating
communtties Almost all of the nation s communi

9
ties with serious flooding potential have joined the

NFIP To leam if a community is participating in

the NFIP contacllocal community offcials

3 How can I find out if my home or business is in

a Special Flood Hazard Area SFHA

The Federal Emergency Management Agency has

produced Flood Insurance Rate Maps FIRM that
show areas of flood risk called Special Flood

Hazard Areas SFHA To review the FIRM for

your area contact your local building permit or

engineeiing offce

How i flood insurance purchased

Afteracommunity joins the NFIP a policy may be

purchased from any licensed property insurance

agent or broker who is in good standing in the

state in which the aglnt is licensed For more

information or to locate an agent in your area who

sells flood insurance you may call 1 8004274661

Why should I buy flood insurance when Fed

eral disaster assistance is available after a

disaster

Many forms of federal disaster assistance are

available after a Presidentially declared disaster

However many forms of federal assistance are

loans that must be paid back Grants made avail

able after a Presidentially declared disaster are

frequently not e ough to pay for all of your losses

Because ninety percent of all fiood events are not

Presidentially declared obtaining and maintaining
flood insurance is a wise investment The average

payment for a 50 000 Small Business Adminis

tration disaster home loan is 320 a month The

average premium for a flood insurance policy is

300 a year

My home has already been flooded Can I still

buy flood insurance

Yes It doesnt matter how many times your home

apartment or business has flooded You are still

able to purchase flood insurance provided your

community is participating in the NFIP

Is there a waiting period for flood insurance to

become effective

There is a 30day waiting period after you heve

applied and paid the premium before the policy is

effective Losses in progress are not covered

Am I required to buy flood insurance

You may be required by your lender to purchase
flood insurance if you are getting a federally
backed mortgage loan orother federal assistance

and your building is in a Special Flood Hazard

Area SFHA Your lender at their discretion may
also require that you purchase flood insurance

even if your home is not in a SFHA

Can I buy flood insurance even if I live in a

highisk area

You can buy flood insurance no matterwhere you
live if your community belongs to the National

Flood Insurance program
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10 Can I buy flood insurance even if I live in a low

risk area

Yes If you live in an area that is not flood prone
a preferred risk policy is available for as little as

85 per year 20 000 building 5 000 contents

for a one to four family residential building
11 Can I buy a flood insurance policy for the

contents of myhome or business

Yes To cover the contents of homes busi
nesses and even for rental property you can

purchase separate contents coverage

12 How many buildings or locations and their
contents may be insured on each policy
Normally only one building and its contents can

be insured on each policy The Dwelling Form of

the Standard Flood Insurance Policy does pro
vide coverage for up to 10 percent of the policy
amount for accessory structures such as

garages and carports but not for tool and stor

age sheds and simiiar buildings

13 What types of property may be insured

against flood loss

Almost every type of walled and roofed building
that is principally above ground and not entirely
located over water may be insured if it is in a

participating community In most cases this

includes manufactured ie mobile homes an

chored to permanent foundations but it does not

include travel trailers or converted buses or

vans Contents within insurable walled and

roofed buildings also may be insured under

separate coverage

14 What kinds of property are not insurable
under the NFIP

Buildings over water or principally below

ground gas and liquid storage tanks animals

birds fish aircraft wharves piers bulkheads

growing crops shrubbery land livestock
roads machinery or equipment in the open and

motorvehicles are not insurable Most contents

and finishing materials located in a basement or

in enclosures below the lowest elevated floor of

an elevated post FIRM building are not covered
Information on the insurability of any special
property may be obtained by contacting a prop

erty insurance agent or a Write Your Own

Company agent

III Coverage
1 How much flood insurance coverage is avail

able

See chart this Page

Appendix E 5

IV The Community s Role in Floodplain
Management

1 What is the role of the community in NFIP

participation
When the community chooses to join the NFIP

they must then adopt and enforce minimum flood

plain management standards for participation
FEMA works closely with states and local commu

nities to identify flood hazard areas and flooding
risks The floodplain management requirements
within the Special Flood Hazard Area SFHA are

designed to prevent the new development from

increasing the flood threat and to protect new and

existing buildings from anticipated flood events

When a community chooses to join the NFIP it
then must require floodplain development permits
for all development in the SFHA and ensure con

struction materials and methods used will mini

mize future flood damage Floodplain develop
ment permit files must contain documentation to

substantiate how buildings were actually con

structed In return the federal government makes
flood insurance available for almost every building
and its contents within the community
Communities must ensure their adopted flood

plain management regulations and enforcement

procedures meet NFIP requirements Local regu
lations must be updated when additional data are

provided by FEMA or when federai or state stan

How Much Rood Insurance Coverage isAvailable

Building
Coverage

Single Family
Dwelling
24Family
Dwelling

Dwelling other

Residential

Nonresidential

Contents

Coverage

Residential

Regular
Program

Emergency
Program

35000 250 000

35 000

100 000

250 000

250 000

100 000 500 000

Nonresidential

10 000

10 000

100 000

100 000

100 000

500 000

In Alaska Guam Hawaii and u s Virgin Islands the
amount available is 5O CXX

In Alaska Guam Hawaii and U S Virgin Islands the

amount available is 15J CXXl
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dards are revised

2 What is meant when FEMA uses the phrase
floodplain management measures

The phrase 1100dplain management measures

refers to an overall community program of correc

tive and preventive measures for reducing future

flood damage The measure takes a variety of

forms and generally includes zoning subdivision

or building requirements and special purpose

floodplain ordinances

3 Do the floodplain management measures re

quired by the NFIP affect existing buildings

They affect existing buildings only when an exist

ing building is substantially damaged and or im

proved

4 What constitutes substantial improvement
or nsubstantialdamage

Substantial improvement means any rehabilita

tion addition or other improvement of a building
when the cost of the improvement equals or

exceeds 60 percent of the market value of the

building before start of construction of the im

provement The term substantial improvement
includes buildings that have incurred substantial

damage or damage of any origin sustained by a

building when the cost of restoring the building to

its predamaged condition would equal or exceed

60 percent of the malket value of the building
before the damage occurred Substantialdamage

is determined regardless of the actual repair work

performed
Substantial improvement or damage does not

however include any project for improvement of a

building to correct existing violations of state or

local health sanitary or safety code specifica
tions which have been identified by the local code

enforcement official and are the minimum neces

sary to assure safe living conditions Also ex

cluded from the substantial improvements re

quirements are aiterations to historic structures as

defined by the NFIP

5 Do FEMA requirements apply to construction

taking place outside the Specific Flood Hazard

Areas SFHA within the community

No The local floodplain management regulations
required by the NFIP apply only in SFHAs

6 Can modifications be made to the basic flood

plain management requirements

In developing their local floodplain management
ordinances paricipating communities must meet

at least the minimum regulatory standards issued

by FEMA NFIP standards and policies are re

viewed periodically and revised whenever appro

priate

V Mapping
1 What is the role of the local community in its

flood hazard study and mapping process

Before the flood hazard study is initiated FEMA

considers all available existing information for use

in the study Public meetings may be conducted

allowing interested parties to present relevant

facts to help ensure accurate results FEMA also

works closely with each community s officials be

fore and during the study to describe the technical

procedures and to obtain community input before

publication of the Flood Insurance study FIS

and Flood Insurance Rate Map FIRM Before the

FIS is started community officials FEMA repre
sentatives and the study contractor meet to dis

cuss the areas in the community that need to be

studied This is called the time and cost estimate

meeting

2 How are the flood hazard areas and flood

levels determined

Flood hazard areas are determined using statisti

cal analyses of records of river flow storm tides

and rainfall information obtained through consul

tation with the community floodplain topographic
surveys and hydrologic and hydraulic analysis
The detailed FIS covers those areas subject to

flooding from rivers and streams along coastal

areas and lakeshores or in shallow flooding ar

eas but do not include areas of less than one

square mile

3 What are flood hazard zones and what do they
mean

The Flood Insurance Rate Map FIRM shows

areas within the 10Dyear flood boundary which

are also known as Special Flood Hazards Areas

SFHA A tOO year flood does not refer to a

flood that occurs once every tOO years but refers

to a flood ievel with a 1 percent or greater chance

of being equaled or exceeded in any given year
The SFHAs may be further subdivided into insur

ance risk rates zones Areas between the 10D

year and the SOD year flood boundaries are

termed moderate flood hazard areas The re

maining areas are above the SODyear flood level

and are termed minimal flood hazard areas

Historically about onehird of the claims paid by
the NFIP are flood damage in areas identified as

having only moderate or minimar risk of flood

Flooding in these areas often is the resuit of

inadequate local drainage systems and such

flooding sources with small drainage areas are

generally not identified on FIRMS The SFHAS are

subdivided into flood hazard zones insurance risk

rate zones according to the following criteria

Zone A SFHA subject to inundation by the 100
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year flood Because detailed hydraulic analyses
have not been performed no base flood elevation

or depths are shown Mandatory flood insurance

purchase requirements apply
Zone AE and A130 SFHAs subject to inundation

by the 100yearflood determined in a Aood Insur

ance study by detailed melhods Base flood ele
vations are shown within these zones Mandatory
flood insurance purchase requirements apply
Zone AE is used on new and revised maps in

place of Zone A1 30

Zone AH SFHAs to inundation by 100 year shal

low flooding usually sheet flow on sloping terrain
where average depths are between one and three
feet Average flood depths derived from detailed

hydraulic analyses are shown within this zone

Mandatory flood insurance purchase require
ments apply

Zone AO SFHAs subject to inundation by 100

year shallow flooding usually sheet flow on slop
ing terrain where average depths are between

one and three feet Average flood depths derived
from detailed hydraulic analys are shown within
this zone Mandatory flood insurance purchase
requirements apply

Zone V SFHAs along coasts subject to inunda
tion by the 100 year flood with additional hazards
associated with storm waves Because detailed

hydraulic analyses have not been performed no

base flood elevations or depths are shown

Mandatory flood insurance purchase require
ments apply

ZDne VE and VI3O SFHAs along coasts SUbject
to inundation by the 1 OOyear flood with additional

hazards due to velocity wave action Base fiood

elevations derived from hydraulic analyses are

shown within these zones Mandatory flood insur
ance purchase requirements apply Zone VE is

used on new and revised maps in place of zones

VI30

ZDnes 8 C and X These areas have been

identified in the community flood insurance study
as areas of moderate or minimal hazard from the

principal source of flooding in the area However

buildings in these zones could be flooded by
severe concentrated rainfall coupled with inade

quate local drainage systems Local stormwater

drainage Systems are not normally considered in

the community s FIS The failure of a local

drainage system creates areas of high flood risk

within these rate zones Flood insurance is avail

able in participating communities but is not re

quired in these zones Zone X is used on nevi and

revised maps in place of Zones S and C

ZDne 0 Unstudied areaswhere flood hazards are

not undetermined but flooding is possible No

mandatory flood insurance purchase require
ments apply but coverage is available to partici
pating communities

4 What is a f100dway and who designates it

The f100dway includes the channel of a river and
the adjacent floodplain that must be reserved in

an unobstructed condition so that the base flood

discharge can be carried while allowing develop
ment in the flood fringe area Some state stan

dards specify smaller allowable increases FEMA

requires the community to designate a f100dway
to avoid the possibility of significantly increasing
upstream flood elevations A community must

prohibit development within the designated f100d

way that WOuld cause any additional rise in base

flood elevations

5 If a FIRM is believed to be incorrect what can

be done to change it
Three procedures have been established for

changing or correcting aflood map They are

Letterof Map Amendment LOMA Letter of Map
Revision LOMR and aphysical map revision

6 What is a letter of Map Amendment lOMA

A LOMA is the resuit of an administrative proce

dure in which the Federal Insurance Administra
tor reviews scientifIC or technical data submitted

by the owner or lessee of property who believes

the property has incorrectly been included in a

designated SFHA A LOMA amends the currently
effective FEMA map and establishes that a prop
erty is not located in a SFHA

Although FEMA may issue a LOMA it is the

lending institution s prerogative to require flood
insurance as a condition of its own beyond the

provisions ofthe Flood Disaster Protection Act of
1973 before granting a loan or mortgage Those

seeking a LOMA should first confer with the

affected lending institution to determine whether
the institution will waive the requirements for

flood insurance if aLOMA is issued If the lender

accepts the LOMA the policyholder may cancel
the flood insurance coverage and obtain a pre
mium refund

7 What is a Letter of Map Revision lOMR

A LOMR is an official revision to the currently
affective FEMA map It is used to change flood
zones floodplain and f100dway delineations

flood elevations and planimetric features All

requests for lOMRs must be made to FEMA

through the chief executive officer of the com

munity since is the community that must adopt
any changes and revisions to the map The

minimum charge for reviewing and processing a

LOMR is 400
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8 What is aphysical map revision

A physical map revision is an official republication
of a map te effect changes to flood insurance

zones floodplain delineations flood elevations

f1oodways and planimetric features These

changes typically occur as a result of structurai
works or improvements annexations resuiting in

additional flood hazard areas or corrections of

base flood elevations or flood insurance risk

zones

The communitys chief EXecutive officer can sub

mit scientific and technical data to FEMA to sup

port the request for a map revision The data will

be analyzed and the map will be revised if

warranted When the base flood elevations are

changed a 9Dlay appeal period is provided
followed by a period for formal approval Gener

ally there is a fee associated with the review and

processing of aphysical map revision

9 Who should be contacted in FEMA to initiate a

LOMA LOMR or physical map revision

Requests for blank forms and technical assis

tance should be addressed to

Federal Emergency Management Agency
Region VIII
P O Box 25267 DFC
Denver CO 80225
303 2354830

A11 completed requests should be addressed to

Federal Emergency Management Agency
Mitigation Directorate
Hazard Identification and Risk
Assessment Division
500 C street SW
Washington D C 20472

10 How long does it take to obtain a LOMA
LOMR or physical map revision

For singlebuilding or singlelot determinations

that do not involve changes to base flood eleva

tions or floodways a LOMA or LOMR generally
can be issued within 60 days LOMAs and LOMRs

invoMng muitiple lots or muitiple buildings require
up to 60 days to process Times are specified
from the date of receipt of all technical scientific

or legal documentation LOMRs involving de

creases in Base Flood Elevations BFEs or fIood

way take approximately 90 days for processing If

changes in flooding conditions are extensive or if

BFEs increase a physical map revision will be

required which may take 12 months or longer

11 If a LOMA or LOMR is granted and the lender

waives the requirement for flood insurance

how can a flood insurance policy be can

celled

To effect a cancellation of a flood insurance pol
icy the policyholder must supply a copy of the

LOMA orLOMR and awaiver for the flood insur

ance purchase requirement from the lending insti

tution to the insurance agent or broker who ser

vices the policy A completed cancellation form

along with the LOMA or LOMR and the waiver

must be submitted by the agent to the NHP or the

appropriate Write Your Own Company

12 Why is the burden of proof on the person
requesting a map change

Government agencies and private engineering
firms are contracted at considerable cost to per
form analyses of flood risks and prepare flood

maps for the community The analysis and Flood
Insurance study findings are then reviewed by
FEMA and community officials FEMA has no

justification for changing a study determination

without sufficient evidence that a change is appro
priate
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Appendix F Mitigation Strategies Measures
00
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F 1 Mitigation Strategies
Four basic strategies may be applied to mitigate flood
hazards Each strategy has different measures that

are appropriate for different conditions In many com

munities a different person may be responsible for

each strategy The four strategies are described briefly
below see figure Fl

Planning
Through prevention flood problems are kept
from getting worse The use and development
of floodprone areas is limited through plan
ning land acquisition or regulation Building
zoning planning and or code enforcement of

fices usually administer preventive measures

Property protection
Property owners on a building by building or

parcel basis usually undertake property protec
tion Government agencies can provide infor

mation and technical or financial assistance to

owners who want to elevate flood proof in

sure or otherwise protect their property

Emergency services

Emergency measures are taken during a flood

to minimize its impact These measures are the

responsibility of city or county emergency

management staff and the owners or operators
of critical facilities

Flood control

Keeping floodwaters away from an area with a

levee reservoir or other structural project is

the goal of flood control Flood control activi

ties are usually designed by engineers and

managed or maintained by public works staff

Prevention

Prevention measures are designed to keep the

problem from occurring or getting worse They
ensure that future development does not in

crease flood damage or they maintain the

drainage system s capacity to carry away

floodwaters

F 1 1 Planning

Comprehensive plans and land use plans identify how

a community should be developed Generally a plan
has limited authority It reflects what the community
would like to see happen Its utility is that it guides

File FHMPAppendix F pub AppendixF 1

other local measures such as capital improvement
programs zoning ordinances and subdivision ordi

nances The ordinances are covered in later sections

A community s capital improvement program identifies
where major public expenditures will be made over the

next 5 to 20 years Capital expenditures may include

acquisition of land for public uses such as parkland
and extension or improvement of roads and utilities

If the community s long range plan calls for preserving
the floodplain as open space then the capital improve
ment program should support the plan by acquiring
flood prone areas for parks and by not improving or

extending roads intothe floodplain

Where appropriate All communities that expect
growth and are willing to guide it are prime candidates

for developing land use plans

Limitations Plans are only as strong as the local

authorities want them to be To be effective they must

be implemented which may require additional legal
measures such as a zoning ordinance

Formore information Technical advice can be found

at the county plannin9 agencies and the Colorado

Department of Local Affairs Division of Local Govern

For more information

Each strategy and measure is summarized in

this appendix The discussion on each

Measure ends with a For more

information section which identifies

agencies andor references that can help

APpendix A Lists the agencies and their
addresses telephone numbers

and summaries of their programs

APpendix 8 Includes information on financial

assistance programs

Appendix C Includes information on

references used in the preparation
of this plan

Appendix D Inciudes definitions and

acronyms

Appendix E Includes tips to minimize loss of
life property in the event of a

flood

Appendix F Includes mitigation strategies
Measures

APpendix G Includes mitigation planning and

examples

i LHJ H C
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ment see Sections A 2 5and A 2 6 in Appendix A

F 1 2 Zoning

A zoning ordinance regulates development by dividing
the community into zones or districts and setting
development criteria for each district There are two

approaches that can prevent inappropriate flood prone
development separate districts and overlay zonin9

Separate districts The floodplain can be designated
as one or

more sepa
rate zoning
districts that

only allow

develop
ment that is

not suscep
tible to dam

age by
flooding Ap
prop riate
districts in

clude public
use conser

vation agri
culture and
cluster or

planned unit

develop
ments that

keep build

ings out of

the flood

plain wet
FlJure F2

lands and

other areas

that are not appropriate for intensive development

FormOte information Technical advice can be found
at the county planning agencies and the Colorado

Department of Local Affairs Division of Local Govern

ment see SectionsA 2 5 and A 2 6 in Appendix A

F 1 3 Open Space Preservation

Keeping the floodplain open free from development
is the best approach to preventing flood damage
Preserving open space is beneficial to the public in

several ways

By preserving
floodplains
and natural
sites for water

storage such
as wetlands
and lowlying
areas impor
tant recre

ational areas

are secured

while habitats
for local flora

and fauna are

similarly pro
tected

Flood Hazard Mitigation Measures

Prevention
Planning
Zoning
Open space preservation
Floodplain regulations
Wetland regulations
storrnwater management
Watershed measures

Soil erosion and sediment control
Channel nmaintenance

Drainage protection
Real estate disclosure

Emergency Services
Flood threat recognition
Flood warning
Flood response
Critical facil ies

Health and safety maintenance

Overlay zoning adds special requirements in areas

subject to flooding The areas can be developed in

accordance with the underlying zone provided the

flood protection requirements are met As illustrated

on the next page there may also be setbacks or

buffers to protect stream banks and shorelines or to

preserve the natural functions of the channels and

adjacent areas

Where appropriate Communities that expect devel

opment or redevelopment should adopt zoning ordi

nances

limitations Somezoning regulations have been nulli

fied because they placed too many restrictions on the

use of private property and those restrictions could not

be justified as needed for public health safety or

welfare Some zoning requirements have been nullified

Iwhen the community did not develop the technical

data to support them

Fi1e FIlMPAppendiX Fpub Appendix F 2

Property Protection
Building relocation

AcqUisition
Building elevation
Barriers

Dry floodproofing
Wet floodproofing
Sewer backup protection
Sewer backup protection
Insurance

Community programs

Flood Control
Reservoirs
Levees and floodwalls

Diversions

Conveyance improvements
Drainagesewer improvements

Floodplains
are excellent
sites for

scenic recre

ation areas

and green

ways Local

governments
have pre

vented millions of dollars in flood damage through
their open space preservation programs of f100dprone
areas Open space preservation should not be limited

to floodplains as some sites in the watershed may be

key to cOntrolling runoffthat adds tothe flood problem

Land use and capital improvement plans should iden

tify areas to be preserved by acquisition and other

means Purchasing property with an easement en

ables the land owner freedom to develop and use

private property in the floodplain If the owner agrees
to not build on the f100dprone parcel taxes are re

duced In some cases the owner is allowed to develop
the area for low hazard uses or to transfer the right to

develop other flood free parcels known as TOR or

transfer of development rights

Easements do not always have to be purchased Flood

flow drainage or maintenance easements can be

required of developers as acondition for approving the

development These are usually linear parcels along
property lines orchannels
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space for recreational use or to preserve natural areas
Streamside property owners in return for a community
channel maintenance program also can provide main

tenance easements

Where appropriate Open space preservation is en

couraged in undeveloped areas in floodplains wet

lands other watershed storage areas natural areas

and along streams and drainageways

Umitations Reaching agreement on an easement

can be complicated Enforcing it requires vigilance by
the community

Formore infonnation Technical advice can be found
at the county planning agencies and the Colorado

Department of Local Affairs Division of Local Govern

ment see Sections A 2 5 and A 2 6 in Appendix A

There are funding programs to help acquire open

F 1 4 Floodplain Regulations

In addition to zoning ordinances regulations on con

struction in floodplains are usually found in one or

more of three locations subdivision ordinance build

ing code and or a separate stand alone floodpiain
ordinance

If the zoning for a site allows a structure to be built

then the applicable subdivision and building regula
tions will impose construction standards to protect
buildings from flood damage and prevent the develop
ment from aggravating the flood problem

Subdivision regulations Subdivision regulations
govern how land will be subdivided into individual lots

often requiring that every lot have a buildable area

Minimum Floodplain Regulation Requirements FigureF 3

The National Flood Insurance Program NFIP is administered by the Federal Emergency Management

Agency FEMA As acondition of making flood insurance available for their residents Colorado communities

agree to regulate new construction in the 1 OO year floodplain To reduce confusion the 1 OO year floodplain is

called the base floodplain and the elevation of the 1 Ooyear flood is known as the base flood elevation

The base floodplain is shown as the Special Flood Hazard Area on the Flood Insurance Rate Map FIRM

provided by FEMA The base floodplain is designated as an A Zone The 50oyear floodplain is shown as a

B Zone and areas above the 50oyear flood level are shown as C Zones On newer maps the Band C

zones are called X zones The designation as B C or X Zone does not mean that the area is not subject to

local drainage problems or overbank flooding from streams or ditches smaller than the FEMA mapping
criteria

Additional floodplain regulatory requirements are set by state law and administered by the Colorado Water

Conservation Board These are the minimum floodplain requirements Cities and counties often have

additional or more restrictive regulations

1 All development must have a permit from the community Development is defined as any man made

change to the land including new buildings improvements to buildings filling grading mining dredging etc

2 Only appropriate uses are allowed in the floodway The f100dway is the channel and central portion ofthe

floodplain that is needed to convey the base flood Appropriate uses include flood control structures

recreational facilities detached garages and accessory structures flood proofing activities and other minor

alterations They do not include buildings building additions fences orstorage of materials The result of this

requirement is that vacant floodways will essentially remain as open space free of insurable buildings or

other obstructions

3 New buildings are allowed outside the floodway but they must be protected from damage by the base

flood Residences must be elevated above the base flood elevation Nonresidential buildings must be

elevated or flood proofed

4 When an addition improvement or repair to an existing building is valued at more than 50 of the value

of the original building then it is considered a substantial improvement A substantial improvement is treated

as a new building

5 Any filling building or other obstruction placed in the floodplain reduces the amount of floodwater that can

be stored Developers must remove an equal or greater volume of fill to compensate for the loss of storage

n
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above flood level

These regulations set construction and location stan

dards for the infrastructure provided by the developer
including roads sidewalks utility lines storm sewers

and drainageways storm sewer and drainage stan
dards are discussed in the secUon on Stormwater

management

Building codes The building code should establish

flood protection standards for all construction These

should include criteria to ensure that the foundation

will withstand flood forces and that all portions of the

building subject to damage are above or otherwise

protected from flooding

Most Colorado communities have adopted the Build

ing Officials and Code Administrators BOCA Na

tional Building Code Chapter 18 of the 1993 edition

sets standards for protectin9 foundations against flood

damage including requirements for soil testing and

prepared fill

Wetlands
Store large amounts offloodwaters

Reduce flood velocities and erosion

Filter water making it cleaner for

those downstream

Provide habitat for species that cannot

live or breed anywhere else

Figure 14

Minimum regulatory requirements Most communi

ties with aflood problem in Colorado participate in the

National Flood Insurance Program NHP The NFIP

sets minimum requirements for participating commu

nities subdivision regulations and building codes The

Colorado Water Conservation Board CWCB has

information concerning requirements for communities

in Colorado The NFIP and CWCB minimum require
ments are summarized in Figure F3

Communities are encouraged to adopt local ordi

nances which are more stringent than the state or

federal criteria This is especially important in areas

with older maps that may not reflect the current haz

ard These could include prohibiting damageprone
uses such as garages sheds parking lots and road

ways from the f100dway or requiring structures to be

elevated one or more feet above the base flood eleva

tion

Where appropriate Any area with surface flooding is

FiIe FHMPAppendix fpub Appendix F 4

I appropriate for floodplain regulations

i
Limitations As with any regulatory program property
owners may not be aware of the need for permits or

may resist getting permits especially after a flood

Because many existing floodplain maps are out of

date caution should be exercised when utilizing them

for regulations Conservative safety factors are highly
recommended Some of the requirements such as

floodway construction criteria or substantial improve
ment rules can be technically complicated However

assistance is available from FEMA and the Colorado

Water Conservation Board

For more Information Technical assistance can be

I found at the county planning agencies and the Col

orado Water Conservation Board CWCB see See

Uons A2 1 in Appendix A

F 1 5 Wetland Protection Regulations

Wetlands are usually found in floodplains or depres
sional areas They provide numerous natural and

beneficial functions that warrant protection Many wet

lands in Colorado are subject to the Corps of Engi
neers Section 404 regulations Corps permits are

required for projects that will place fill or dredged
materials in awetland Before a permit is issued the

plans are reviewed by several agencies including the

US Fish and Wildlife Service and the US Environmen

tal Protection Agency Some communities also have

their own wetland protection programs Local pro

grams are important for addressing gaps in the federal

regulations particularly for smaller wetlands and un

regulated activities

Where appropriate Any community that seeks to

preserve the natural and beneficial functions of wet

lands should consider instituting wetland regulations

Limitations In many areas smaller wetlands are not

mapped so projects may be buiit by owners who don

knoW the area should be protected The Corps author

ity is generally limited to filling wetlands They can be

impounded or otherwise damaged without a 404 per
mit being required Therefore communities should

consider their own more comprehensive regulations

Formore Information Technical advice can be found

at the county storrnwater planning agencies the Col

orado Water Conservation Board the US Army Corps
of Engineers the US Fish and Wildlife Service and

the US Environmental Protection Agency see A 2 1

A 3 12 A3 13 in Appendix A
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F 1 6 StormWater Management

Development ouide a floodplain can contribute sig
nificantly to flOOding problems Runoff is increased

when natural ground cover is replaced by urban devel

opment

Unconstrained ershed development often will ag

gravate downstream flooding and overload tile com

munitys drainage system Effective storrnwater man

agement policies require developers to build detention

basins and utilize other best management practices
BMPs to minimize increases in runoff rates and

volumes in comparison to predeveiopment condi

tions

Many developme ts utilize wet basins as landscaping
amenities and for water quality BMPs In some cases

watershed planners identify the most effective location
for a basin Communities then require developers to

contribute funds for a regional basin in lieu of con

structing onsite Cletention Since detention only con

trols runoff rates and not runoff volumes there is a

need for other aMPs to enhance the infiltration of

stonmwater Swales infiltration trenches vegetative
fitter strips and Fermeable paving blocks are recom

mended additiont to the standard detention require
ments Stonm er management requirements are

generally found in subdivision ordinances

Where appropriate Stonmwater management re

quirements are e couraged for all new developments

Umitations The community must bear the cost of

maintaining detllntion features after the developer
leaves Even with the best BMPs development will

increase runoff VCllumes

For more information Technical advice can be found

at the county Planning agencies and the Colorado

water Conservation Board Urban Drainage and Flood

Control District City of Fort Collins Stormwater Utility
Colorado Association of Flood and Storrnwater Man

agers see Sections A2 1 A1 3 and A 14 in Ap

pendix A

F 1 7 Watershed Measures

Agricultural practices also can caUSe storrnwater prob
lems SubsurfaCe drainage and row cropping can

speed the runoff onto downstream properties Because

fanmland is usually bare stormwater runoff can carry

large amounts of sediment that can fill in downstream

drainage facilities

Ultimately flood prevention l1ust be viewed from a

watershed perspective Watershed measures should

emphasize approaches that reduce runoff volumes

and storing surface runoff naturally

The runoff can be slowed down by watershed mea

sures such as vegetation terraces contour plowing
and notill farm practices Slowing runoffon the way to
a drainage channel increases infiitration into the soil

and controls the loss of topsoil from erosion and the

resuiting sedimentation

Protecting areas that naturally hold water is another
effective type of watershed meaSUre Most watersheds
have wetiands depressions and other natural storage
areas which if preserved from development help
reduce the impact of urbanization

Where appropriate Modificatio s to farming prac
tices and urban development ate most effective on

steeper slopes where the most runoff and erosion

occurs Preserving storage areas is most effective in

flat areas with atural depressiont

Limitations These measures are usually imple
mented in areas beyond amunicipality s jurisdiction It

can be hard to convince owners of property who are

not near the flood problem to l1odify their drainage
practices at their own expense

For more information Soil and Water Conservation

Districts and their Natural Re5Curces Conservation

Service staff have both the eJqemse in watershed

measures and the contacts with watershed landown
ers see Sections A3 1 and A3 10 in Appendix A

F 1 8 Soil Erosion and Selliment Control

As rain hits the ground especially where there is bare

dirt as on farm fields and at construction sites soil is

picked up and washed dOWllSlrlam This erosion of

soil produces sedimentation in erways that may be

far from the eroded area Sediment tends to settle

where the river slows down and Will gradually fill in the

channel Erosion and sediment ClJntrol has two princi
pal components minimize eresio with vegetation and

capture sediment before it leaves the site Specific
measures can be taken on farms and construction

sites

Farm practices such as contour Plowing terracing and

notill help reduce agricuitural erOSion and keep topsoil
where it is needed Soilless can becut at construction

sites with techniques such as mulching seeding and

erosion blankets Siit fences and sediment traps slow

runoff so sediment is dropped onsite before it gets to

awatercourse The key is to get these measures used

particularly on construction sites or at the downstream

end of plowed fields

The CWCB is currently undertaking watershed ap
proaches to flood mitigation in its three 3 Mufti

Objective Floodplain Management Studies on the

Arkansas South Platte and Roaring Fork Rivers
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LOOD FRIN
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OODWAY

Flood elevation after complete
encroachment of flood fringe

Figure F 5
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Where appropriate All watersheds are candidates for

erosion and sediment control measures

Limitations As wrth any regulatory program the

community must have trained staff to educate devel

opers and property owners to monitor compliance
and to enforce the requirements

Formore information Soil and Water Conservation

Districts and their Natural Resources Conservation

Service staff have both the expertise in watershed

measures and the contacts with watershed landown

ers see Sections A 3 1 and A 3 10 in Appendix A

F 1 9 Channel Maintenance

Channel maintenance is an ongoing program to clean

out blockages caused by overgrowth or debris Public

works or drainage districts crew usually does this

work Channei maintenance addresses vegetative

growth and debris that can block flows Channel main

tenance activities normally do not affect the shape of

the channel but they do affect how well the channel

can do its job

Where appropriate Smaller streams in all water

sheds should be the targets of channel maintenance

programs Annual cleanup campaigns should be con

ducted in late fall through winter before spring flows

and when there are no leaves restricting visibility

Limitations If done improperly channel clearing can

allow bank erosion and destroy natural habitats Chan

nel inspection and maintenance must be conducted

year round Property owners must consent to the

maintenance program in many cases which may

require legal negotiations to obtain maintenance ease

ments

Flle FHMPooAppendixooF pub Appendix F 6

For more information Soii and Water Conservation

Districts and their Natural Resources Conservation
Service staff have both the expertise in watershed

measures and the contacts with watershed landown

ers see A 3 1 and A 3 10 in Appendix A

F 1 10 Drainage Protection

Small amounts of debris can accumulate or be acci

dentally or intentionally dumped into channels and

detention basins They obstruct low flows or accumu

late to become major blockages Stream dumping
regulations are one approach to preventing intentional

placement of trash or debris in watercourses

Many communities have nuisance regulations that

prohibit dumping garbage or other objectionable
waste on public or private property Some prohibit the

dischrge of polluted waters into natural outlets or

storm sewers Waterway dumping regulations need to

also apply to nonobjectionable materials such as

grass clippings or tree branches which can kill ground
cover or cause obstructions

Many people do not realize the consequences of their

actions They may for example fill in the drtch in their

front yard not realizing that it is needed to drain street

runoff Similarly they may not understand how regrad
ing their yard or disCarding leaves or branches in a

watercourse can cause aproblem

Therefore a drainage protection program should in

clude public information materials that explain the

reasons for the rules as well as the penalties Regular
inspections to catch violations also should be sched

uled
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F 2 Property ProtectionWheIe appropriate All waterways including street
ditches should be placed under stream dumping
regulations Obstructions have their greatest impact in
smaller streams and ditches so an antidumping pro
gram has its greatest effect there

Limitations Finding dumped materials is easy locat

Ing the source of the refuse is hard Usually the owner

of property adjacent to a stream is responsible for

keeping the stream clean This may not be fair for
sites near bridges and other publicaccess points

For more Information Example dumping ordinance

language can befound in the NFIP Community Rating
System CRS Credit for Drainage System Mainu

nance Public information examples are in CRS

Credit for Outreach Projects

F 1 11 Real Estate Disclosure

Many times after a flood people say they would have

taken steps to protect them selves if only they had

known they had purchased a fioodprone property
Federal law requires that a potential purchaser of a

parcel be told of any flood hazard

Federal Law Federally regulated lending institutions

must advise applicants for a mortgage or other loan
that is to be secured by an insurable building that the

property is in a floodplain as shown on the FlOOd

Insurance Rate Map Because this requirement has to

be met only five days before closing often the appli
cant is already committed to purchasing the property
when he or she fi tlearns of the flood hazard

This requirement doeS not affect renters or instances
where properties are purchased without mortgages
from federally regulated lenders Enforcement of this

law is up to thefederal agencies that regulate lending
institutions such as the FDIC

WheIe appropriate Real estate disciosure can help
everywhere

Limitations Enforcement of these regulations can be

difficult Compliance with the federal lending require
ments has been spotty but has been improving in

recent years The best approach for acommunity is to

work with the local real estate agencies to encourage
them to use the latest maps and provide a sistance to

them as needed

For more Information Information on the federal

lending requirements can be obtained from the FEMA

Region 8 Mitigation Division see Section A3 7 in

Appendix A The basic reference is Mandatory Pur

chase of Flood Insurance Guidelines

Property protection measures are used to modify
buildings subject to flood damage rather than to keep
floodwaters away A community may find these to be

inexpensive measures because often they are imple
mented by or cost shared with property owners Many
of the measures do not affect the buildings appear
ance or use making them particularly appropriates for

historical sites and landmarks

F 2 1 Building Relocation

Moving a building to higher ground is the surest and
safest way to protect it from flooding While almost

any building can be moved the cost goes up for

heavier structures such as those made of brick and
for large or irregularly shaped buildings There are

many experienced house movers in Colorado who
knows how to handle any job

Where appropriate Commun ies with areas subject
to flash flooding deep waters or other high hazard

I where the only safe approach is to remove the building
should consider a relocation program

Smaller wood frame buildings on crawlspaces or

basements are easier to move because they are lighter
and it is easier to place jacking and moving equipment
underneath the floor

Relocation is also preferred for large lots with portions
outside the floodplain or where the owner has a new

f100dfree lot available

Limitations Relocation can be expensive The cost

can average 25 000 and eXceed 50 000 depending
on the type weight and size of the house whether it

has to be cut and moved in parts and the cost of a

new lot However there are some government loans or

grants available Buildings that have suffered frequent
flooding may be contaminated or structurally weak

ened and should be demolished

s For more Information The following information

is available from The Hazards Center in Boulder

seeA2 13 in Appendix A Elevating or Relocating

aHousetoReduce Flood Damage Design Manual

for Retrofitting Flood prone Residential

StrUctures and Protect Your Home from Flood Damage

Also theUrban Drainage and Flood Control District City

of
IFort Collins storrnwater utilityColorado

Association ofstorrnwater Floodplain Managers Association

theColorado Water Conservation Board can offer

techni cal assistance see A 1 2 A 1 3 A1 4 andA 2 1

in Appendix
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F 2 2 Acquisition

Flood Assistance Program
City ofArvada Colorado

The Urban Drainage and Flood Control District
UDFCD in Denver has emergency contingency

funds that may be available for certain activities of
it s participating communities and counties For

example a recent project with the City of Arvada
included the acquisition of approximately 100 mo

bile homes located in the Ralston Creek floodplain
The mobile homes have all been relocated and the

floodplain and creek will be restored

Figure F 6

Like relocation acquisition ensures that buildings in a

floodprone area will cease to be subject to damage
The major difference is that acquisition is undertaken

by a government agency so the cost is not borne by
the property owner and the land is converted to public
use such as a park

Acquiring and clearing buildings from the floodplain is

no only the best flood protection measure available it

is also a way to convert a problem area into acommu

nity asset and obtain environmental benefits

Occasionally acquisition and relocation projects are

undertaken jointly The purchasing agfency sells the

building for salvage and the new owner relocates the

structure rather than demolishes it

Sometimes arrangements are made to allow the previ
ous owner to buy baCk the building at the salvage
value This way the owner gets to keep the house but

have enough money from the sale to pay for a new lot
and moving expenses

Where appropriate While acquisition works against
any type of flood hazard it is more cost effective in

areas subject to flash flooding deep waters or other

severe flood hazards where other property protection
measures are not feasible

Communities that want to clear flood prone areas or

redevelop them for other uses such as recreation or

riparian habitat will find acquisition to be necessary
Acquisition followed by demolition is most appropri
ate for buildings that are 100 expensive to move

such as larger slab foundation or masonry structures
and for dilapidated structures that are not worth

protecting

Umifations Cost is the number one concem with

acquisition An acquisition budget should be based on

the median price of similar properties in the commu

nity plus 10 000 to 20 000 for appraisals abstracts
title opinions relocation benefits and demolition

cost may be lower following a flood For example the

community may have to pay only the difference be

tween the full price of aproperty and the amount of the

flood insurance claim received by the owner

Communities should avoid creating a chickerboard

acquisition pattern inwhich nonadjacent properties are

acquired This can occur when some owners espe

cially those Who have and prefer awaterfront location

prove reluctant to leave Creation of acheckerboard in

a community simply adds to maintenance costs that

taxpayers must support

Smaller towns may be concerned if a large area is

ELEVATED HOUSE

Figure F 7
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BARRIER

Sump and pump handle Intemal

drainage and underseepage

Figure F B

l 1 Ut c l 1 1 J

affected for they may risk losing residents businesses
andor revenue from property taxes and utility fees

For more Information The following information is

available from The Hazards Center in Boulder see

A2 13 in Appendix A Elevating or Relocating a

House to Reduce Flood Damage Design Manual for

Retrofitting Flood prone Residential Structures
and Protect Your Home from Flood Damage Also

the Urban Drainage and Flood Control District City of

Fort Collins stormwater Utility Colorado Association
of Stormwater Floodplain Managers Association the

Colorado Water Conservation Board can offer techni

cal assistance see A 1 2 A 1 3 A 14 and A2 1 in

Appendix A

F 2 3 Building Elevation

Raising a house above the flood level is the best way
to protect a structure that cannot be removed from the

floodplain Water flows under the building causing no

damage to the structure or its contents

Raising a building above the flood level is cheaper
than moving it and can be less disruptive to a neigh
borhood Commonly practiced in flood prone areas

nationwide this protection technique is required by law

for new and substantially damaged residences located

in a floodplain House moving contractors know the

Floodplain Development Permit

Required City of Fort Collins

Always check with the Building Department
before you build on alter regrade or fill or

your property A floodplain Use Permit is

also required from the stormwater Utility to

ensure that projects do nor cause problems
for other properties

Figure F 9
l

File FHMPAppendix Fpub Appendix F 9

techniques to elevate a building

Elevating astructure will change its appearance If the

needed degree of flood protection is low the result is

similar to putting a house on a two or three foot

crawlspace If the house is raised Iwo feet the front

door would be three steps higher than before If the

house is raised eight feet the lower area can be wet

flood proofed for use as a garage and for storage of

City of Fort Collins Code

The Fort Collins Code requires that all new

residential buildings be elevated 18 inches

above the base or 100 year flood elevation

New nonresidential buildings must be ele

vated or f100dproofed 18 inches above the

base flood

FigureF 10

I H JJcU l

items not subject to flood damage

Where appropriate Smaller wood frame buildings on

crawispaces are the cheapest to elevate Use of this

technique is safest where flood depths do not exceed

six feet and velocities are slow

Umitations Elevation can be expensive The price to

raise awood frame building on a crawlspace has run

as low as 5 000 when the owner does much of the

work Otherwise the cost averages 15 000 to

25 000 Raising a structure with brickwalls resting on

a slab foundation can cost 25000 to 50 000

During flooding the building may be isolated and

without utilities and therefore unusable Newly created

lower stories may be occupied or used for storage
putting household goods at risk for flood damage
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Some owners object to the change in appearance and Iare concerned thattheir home will stand out and affect
property values I

IFor more Information The following information is
available from The Hazards Center in Boulder see

A2 13 in Appendix A Elevating or Relocating a

House to ReduceFlood Damage Design Manual for
Retrofitting Flood prone Residential Structures
and Protect Your Home from Flood Damage Also

the Urban Drainage and Flood Control District City of

Fort Collins Storrnwater Utility Colorado Association
of Stormwater Floodplain Managers Association the
Colorado water Conservation Board can offer techni
cal assistance see A 1 2 A 1 3 A 14 and A21 in

Appendix A

F 24 Barriers

Barriers levees floodwalls and berms keep flood
waters from reaching a building Plans for using these
structures must include ways to handle leaks water

seepage under the barrier and rainwater that accumu

lates inside the barrier Therefore they need a sump
andor drain tile 10 collect the internal ground and

surfacewater a pump to remove the water and a pipe
to send it overthe barrier See section 34 2 for more

information on levees and floodwals

Berms are commonly used in areas subject to shallow

flooding Notconsidered engineered structures berms

are made by regrading or filling an area

Low f100dwalls y be built around stairwells to pro
tect the basement and lower floorof a splitlevel home

By keeping water away from the building walls the

problems of seepage and hydrostatic pressure are

reduced

The cost can range from practically nothing when the

homeowner regrades the yard or builds a berm with

local fill to 10 000 for aconcrete f100dwall with drain
tilesand sump pump

Where apptopriate Barriers are recommended

where the depth of flooding is three feet or less

Barriers may be used to protect any type of building
aithough buildings with basements wall be more sus

ceptible to under seepage Floodwalls are more appro
priate on small lots where there is little room for a

levee Care must be taken in locatin9 barriers They
must be placed so as not to create flooding andor

drainage problems on neighboring properties All barri

ers must be kept out of regulatory f100dways

Limitations Private levees floodwalls and berms are

more susceptible to deterioration than publicly held
structures as maintaining them falls to the property
owner not a public agency

Private barriers do not eliminate the need for flood
insurance as they normally address only smaller
more frequent floods They often have to rely on

uman intervention to close openings or operate
pumps Insurance is needed for those times when
there is no one present who knows what to do when
the flood arrives

For more Information The following information is
available from The Hazards Center in Boulder see

A2 13 in Appendix A Design Manual for

Retrofitting Flood prone Residential Structures
and Protect Your Home from Flood Damage Also
the Urban Drainage and Flood Control District city of

Fort Collins Stormwater Utility Colorado Association
of Stormwater Floodplain Managers Association the
Colorado Water Conservation Board can offer techni

cal assistance see A1 2 A 1 3 A 14 and A2 1 in

Appendix A

In North Dakota when flooding is immi

nent firemen knock on the residents
doors and say It is time to fill your
basement The firemen lower the fire

hose through the basement window

and the homeowner turns on the nozzle

and fills the basement with water to

prevent hydrostatic pressure from col

lapsing the walls

Figure F11

F 2 5 Dry Floodproofing

Through dry f1oodproofing abuilding is sealed against
floodwaters Buildings with crawispaces generally are

I not dry f1oodproofed because water can seep under
walls into the crawlspace However two kinds of

I structures can benefit from dry flood proofing

Buildings on slab All areas below the flood protection
level are made watertight Walls are coated with wa

terproofing compounds or plastic sheeting Openings
such as doors windows sewer lines and vents are

i
closed either permanently with removable shields or

I
with sandbags Many dry f1oodprocfed buildings can

not be distinguished from those that have not been

modified

Whereappropriate Dry flood proofing should be used

only where the flood depth is less than three feet and

floodwaterswill have littie velocity Most building walls
and floors are not strong enough to withstand the

hydrostatic pressure from more than three feet of
water
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Buildings with basements Houses with basements

or other floors below grade can be protected with a

backfill approach A waterproofing compound is aJ

plied to the walls and fill is placed against the side of

the house The goal is to protect the house against
contact with surface water or saturated ground Such

contact will greatly increase the amount of pressure
against the basement walls which may resuit in struc I
tural failure Therefore installation of a subsurface

drain tile and one or two sump pumps is a must

Properly sized drains and pumps can handle any
water that will naturally seep through the fill to reach

the house

Where appropriate Buildings with basements or

floors below grade may be dry f100dproofed only with

the waterproofing berm approach shown above and

only where the flood protection level is lower than the

first floor In such a situation the basement area

should not be used as abedroom where the occupants
could be caught by surprise if water comes in

Limitations Dry f100dproofing may involve closing

openings and tuming on pumps These actions are

dependent on adequate waming and the presence of

someonewho knows what to do

As with barriers flood insurance is highly recom

mended for those occasions when the protection ievel

is overtopped or when there is no one available to take

the proper steps

An owner may be tempted to try to keep out floodwa

ters deeper than the design flood protection level This

can resuit in collapsed walls buckled floors and dan

ger to the occupants it should be noted that floodplain
management regUlations do not allow new buildings to

be dry flood proofed

For more Information The following information is

available from The Hazards Center in Boulder see

A 2 13 in Appendix A Design Manual for

Retrofitting Flood prone Residential Structures
and Protect Your Home from Flood Damage Also

the Urban Drainage and Flood Control District City of

Fort Collins storrnwater Utility Colorado Association

of Stormwater Floodplain Managers Association the

Colorado Water Conservation Board CWCB can

offer technical assistance see A 1 2 A1 3 A 14 and

A 2 1 in Appendix A

F 2 6 Wet Floodproofing
Wet f100dproolingn includes protection measures

that deal with floodwaters in the building Wet f100d

proofing approaches range from moving a few valu

able items to rebuilding the flood prone area see

Figure 510

Water standing on the ground outside a basement will

quickly build up pressure against the basement walls

putting the equivalent pressure of six to seven feet of

water on the walls and floor Most wails and floors are

not buiit to withstand hydrostatic pressure of more

than three feet of water As a resul sometimes

LowCost Steps to Wet

Floodproof a Structure

Sewer openings such as floor drains must

be plugged

Everything subject to damage by water or

sediment must be moved to a higher level or

out of the building For example the electri

cal panel and the fumace could be relocated
to an upperfloor

Where flooding is not expected to be deep
ems needing protection may be placed on

platforms or blocks

Owners should be prepared to move lighter
items such as lawn fumiture or bicycles
after aflood warning is issued

FigureF 11

basement walls and floors that have been water

proofed may be cracked buckled or broken by the

pressure of floodwater

Wet flOOd proofing has one advantage over the other

approaches No matter hOW little is done flood dam

age will be reduced Simply moving fumiture and

electrical appliances out of the flOOdprone area can

I prevent thousands of dollars in damage

Whenappropriakl Wet floodproofing will workwher

everthere is an area above the flood protection level to

which items can be relocated or temporarily stored

Wet f100dproofing works best in buildings with unfin

ished basements garages sheds commercial and

industrial facilities and buildings with contents that are

either water resistant or easily moved Onestory
houses are not appropriate for wet flood proofing be

cause the likely flooded zone comprises living areas

Many wet fIoodproofing techniques can be incorpo
rated during repairs reconstruction or remodeling For

example damaged wallboard in a basement can be

removed and the concrete wails can be covered with

water resistant paint wet f100dproofing is sometimes

the only way to protect a historic building that cannot

be moved or elevated
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buildingUmitations Owners are often reluctant to abandon

large areas of their buildings in anticipation of a flood

A plan to move COntents relies on adequate warning
and the presence Of someone who knows what to do

Flood insurance is highly recommended for those

occasions when the protection level is overtopped or

when there is no one available to take the proper
steps There will Still be a need for clean up with its

accompanying potential for health problems

For more Infonnation The following information is

available from The Hazards Center in Boulder see

A 2 13 in Appendix A Design Manual for

Retrofitting FlOOd prone Residential Structures

and Protect YouHome from Flood Damage Also

the Urban Drainage and Flood Control District City of

Fort Collins StorTllwater utility Colorado Association

of stormwater F1tKldplain Managers Association the

Colorado Water Conservation Board CWCB can

offer technical assistance see A 1 2 A 1 3 A 14 and

A 2 1 in Appendix A

F 27 Sewer Backup Protection

In areas where siilnitary and storm sewers are com

bined basement l100ding can be caused by stormwa

ter overloading tne system and backing up into the

basement through the sanitary sewer line

In areas where sanitary and storm waters are carried

in separate pipes the same thing can happen when

there are cross connections between the storm and

sanitary sewersOr infiltration or inflow problems in the

lines
J

Houses which have downspouts footing drain tile

and or the sump pump connected to the sanitary
sewer service miily be inundated when heavy rains

overload the system If allowed by the local code

these should be disconnected Rain and ground water

should be directe out onto the ground away from the

Four other approaches may be used to protect a

structure against sewer backup fltKlr drain plug floor

drain standpipe overhead sewer and backup valve

The first two devices keep water from flowing out of

the lowest opening in the house which is the floor

drain They cost less than 25 However if the water

gets deep enough in the sewer system it can flow out

of the next lowest opening in the basement such as a

toilet or laundry tub

The latter two devices are more secure but more

expensive 3 000 to 4000 An overhead sewer as

illustrated on the next page keeps water in the sewer

line during a backup A backup valve allows sewage to

flow out while preventing backups from flowing into the
house

Where appropriate All four approaches are appropri
ate for split levels basements and other locations

where water in the sewer lines Can back up into a

building Plugs and standpipes are only useful where

the backup causes shallow flooding lower than the

next lower opening

Umitations Plugs and standpipes need to be care

fully installed as a little debris may prevent a good
seal In older houses sewer lines under a basement

floor may be clay tiles a buildup of pressure may
break them Sewer lines in newer houses usually are

cast iron making breakage unlikely

For more Information The follOwing information is

available from The Hazards Center in Boulder see

A 2 13 in Appendix A osign Manual for

Retrofitting Flood prone Residential Structures

and Protect Your Home from Flood Damage Also

the Urban Drainage and Flood Control District City of

Fort Collins Storrnwater Utility Colorado Association

In floodplain
Yes

Yes
No

No

Sample Flood InSurance Premiums

Structural coveraQe COOtents coveraQe Annual Cost

80 000 40 000 681

10 000 20 000 261

80 000 40 000 471

10 000 20 000 214

Rates arefor older buildings with basements Lower premiums are available for newer buildings
buift in accoltlance with floodplain mgulations for buildings outside the floodplain that have not

been f100dell in the past for coverage with higher deductibles and in cmmunities in the

Community Rating System

Flood Insurance Manual March 1995 pp Rate 2 Rate 8 Rate 10 Rate 11

Figure F 12
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of stormwater Floodplain Managers Association the

Colorado Water Conservation Board CWCB can

offer technical assistance see A 1 2 A 1 3 A 14 and

A 2 1 in Appendix A

F 2 8 Insurance

Insurance does not prevent flooding or flood damage
it helps an owner pay for repairs and replacement
items damaged in a flood Insurance has the advan

tage that as long as the policy is in force the property
is protected and no human intervention is needed for

the measure to work

While most homeowne s insurance policies do not

cover a property for flood damage there are two ways

an owner can insure a building National flood Insur

ance and basement backup insurance

National Flood Insurance Most Colorado communi

ties with a significant flooding problem participate in

the National Flood Insurance Program NFIP

Their participation allows any local insurance agent to

sell a separate flood insurance policy under rules and

rates set by the Federal Insurance Administration

Rates do not change after claims are paid they are set

on a national basis Sample rates as of 1995 are

shown in Figure F i2

Flood insurance is required as a condition of certain

types of federal aid and most bank loans and mort

gages for buildings in the floodplain shown on FEMA s

Flood Insurance Rate Maps However many policy
holders drop it after a few dry years andor do not

purchase it for the building s contents In spite of the

File FHMPAppendbc F pub Appendix F 13

federal law less than one floodplain property in four is

covered

30 DAY

WAITING PERIOD

The recently enacted National Flood Insurance Reform

Act makes it even more appropriate to purchase and

keep a flood insurance policy There is now a 3Dday
waiting period before coverage goes into effect

If a person who was required to purchase insurance as

a condition of receiving disaster assistance dropped
the policy then disaster assistance would not be

provided again Public buildings will have the amount

of insurance coverage they should have carried de

ducted from any disaster assistance they may be

eligible for after a flood

Basement backup insurance National Flood Insur

ance covers seepage and sewer backup for an addi

tional deductible provided there is a general condition

of flooding in the area which was the proximate cause

of the basement getting wet

Several insurance companies offer coverage for dam

ages incurred should a sump pump fail or sewer line

1129198 2 06 54 PM
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Figure F 13
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backup Most exclude damage from surface flooding
that would be covered by the NFIP

Each company has different amounts of coverage
exclusions deductibles and arrangements The cost

varies from nothing to up to 70 for a rider on the

homeowne s insurance premium

Where appropriate NFIP coverage is good regard
less of flood velocities duration warning time or other

flood hazards The NFIP does not insure buildings for

subsurface flooding including seepage and sewer

backup

Private insurance which covers sewer backup is

appropriate for buildings with basements

Umitations The NFIP requires a ngeneral condition

of flooding so a very local problem may not be

covered

National Flood Insurance will not cover finished por
tions of a basement Also it does not cover property
outside a building such as landscaping driveways
walls or fences

Some private insurance companies offering basement

coverage may cancel the coverage or increase the

premium if the poiicyholder collects on a claim
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Formore information Local insurance agents have

information on both the NFIP and private insurance

F 29 Community Programs

Property owners usually implement their own property
protection measures Theretore a community mitiga
tion program should include measures to encourage
and assist owners A community s plan may provide
three kinds of help pertinent information technical
advice and financial assistance

In1orrnation A community has passive and active

ways to inform residents about flood hazards and

damage mitigation

Passive ways to provide information such as through
references in the public library may not bring immedi
ate reductions in flood damage However they can

have a long term effect when people make construc
tion or land use decisions later

In addition to the library many elementary and high
schools have geography or science classes that are

appropriate for sessions on flooding natural hazards
and preserving the natural functions of floodplains and

wetlands The Internet is another source of informa
tion

Appendix F 14 1129198 220 13 PM
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Pros and Cons of Various Warning Media

Mass warning systems sirens whistles church bells etc

Advantages Often already available in the fire department
Reaches large numbers of people rapidly in urban areas instills sense of urgency

Disadvantages Cannot convey an explanation of the problem or instructions on what to do

May suddenly fail if dependent on telephone or electrical power for operation
Expensive for use in rural areas

Radio television and cable Systems
Advantages Receivers widely available

Low or no initial investment
Reaches large numbers of people rapidly during daylight and evening hours

Suitable for both urban and rural areas

Can convey explanation of problems and instructions for action

Disadvantages Dependent on electrical power
Few people are likely to be listening during late night and early moming
Local stations may be offthe air during late night and early morning hours

Mobile public address systems
Advantages Reaches large numbers of people rapidly conveys sense of urgency

Low or no initial investment
Can convey an explanation of problem and instructions for action
Suitable for both urban and rural areas

Person giving the warning can adapt procedunes to the situation

Disadvantages Local travel or flying may be prevented by weather or flooding conditions

May tie up police or othervehicles when they are needed

Fan out systems telephone trees block captains etc

Advantages Low or no initial investment

Can convey explanation of problem and instructions for action

Suitable for both urban and rural areas

Disadvantages Messages may become garbled through many relays
Vulnerable to rumors and speculation
Slow

Vulnerable to telephone system disruption

Doorto door contact

Advantages Can convey explanation of problem and instructions for action

Can give residents written instructions

ConVeys sense of urgency
Persuasive
Suitable for both urban and rural areas Low or no initial investment

Disadvantages Slow

May interfere with other essential duties

Figure F14

Active approaches include outreach projects such as

notices to f100dprone property owners to introduce the

idea of property protection and identify sources of

assistance other approaches such as cable televi

sion shows notices in public buildings or booths at

shopping centers help but are not as effective as

notices specifically directed to the owners of properties
that should be protected
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More intensive efforts include distribution of hand

books and videos on property protection public meet

ings with neighborhood groups and open houses

The last is a variation on the public meeting that

Includes exhibits by local contractors insurance

agents building officials the Red Cross and others

expert in flood protection who display their wares and

answer questions

Technical Assistance In oneon one sessions with

property owners community officials can provide ad

vice and information on matters such as identifying
flood hazards at the site correcting local drainage
problems flood proofing dealing with contractors and

funding

Technical assistance can be given in teiephone con

versations as complimentary critiques of the owner s

plans or ideas and in visits to the building A more

intensive effort is a written flood audit which pre
vides the owner with awritten description of the flood

hazard at the site and specific recommendations to

protect the site or building

Where appropriate Providing information and techni

cal assistance can help every property owner and is

one of the least expensive measures acommunity can

undertake Every step taken by a property owner can

reduce flood damages

Limitations Some community staff members are

hesitant to provide advice due to a lack of knowledge
about property protection measures or concem about

liability should a recommended measure fail Both of

these concemscan be overcome through training

using manuals technical assistance and courses

available from FEMA and the Corps of Engineers

For more information Guidance on establishing a

community program to provide information and techni

cal assistance to property owners can be found in

Flood Proofing Techniques Programs and Refer

ences Local Flood Proofing Programs and CRS

Credit for Public Information Programs Information on

financial assistance programs is available from the

agencies in Appendix A

F 3 Emergency Services

Emergency services measures protect people during
and after a flood All counties in Colorado and several

cities have emergency management offices to coordi

nate warning response and recovery during a disas Iter M the state level the Colorado Office of Emer

gency Management coordinates theirwork

F 3 1 Flood Threat Recognition
The first step in responding to a flood is knowing that

i one is coming A flood threat recognition system

I
provides early waming to emergency managers A

i
complete system measures rainfall snow conditions

I
soil moisture and stream flows upstream in order t

calculate the time and height of the flood crest down

stream

On large rivers the flood threat recognition work is

done by the National Weather Service The Weather

Service is in the National Oceanic and Atmospheric
Administration NOAA Flood threat predictions are

disseminated on the NOAA Weather Wire or NOAA

Weather Radio Communities on smaller rivers must

develop their own systems They may install rain and

river gauges in key

I Where appropriate Communities located near

streams and watersheds large enough to provide ade

quate lead time are candidates for setting up their own

flood alert systems Generally flooding comes too fast

in watersheds smaller than 10 20 square miles

Limitations If the system overstates the flood threat

a lot of energy and resources can be wasted respond

ing to a nonexistent threat A false waming also can

createthe hazard of crying wolf people wont heed

the next warning

On the other hand a system that understates the

threat can create worse problems the flood will catch

the community unprepared resuiting in damage that

could have been prevented especially to vehicles and

other items that could have been moved out of harm s

way

For more information The National Weather Service

Flood Response Plan Tasks

Activating the emergency operations
center emergency manager

Sandbagging certain areas public works

orcounty road department

Closing streets or bridges police or sher

iffs department
Shutting off power to threatened areas

utility company

Releasing children from school school

district

Ordering an evacuation mayor

Opening evacuation shelters churches

schools or the Red Cross

Monitoring water levels engineer

Guarding sandbag walls and other pro
tectiQ1 measures police

Figure F 15
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Two Categories of Critical Facilities

Categoryf BuUdings or locations
vital10 thefloocl response effort

EifIlClFlYpelatiOa
Police fire SIations

tds

CltyICountyISta HIghway Garages
S I Riiads1Iridges
SUpplIers ofNeeded
EviocuauOn RDuIll

Figure F16

has information on the NOAAWeather Radio and can

provide technical assistance on establishing a local

flood threat recognition system see National Weather

Service page A 10 in Appendix A

F 3 2 Flood Warning

Once the flood threat recognition system tells the

emergency manager that a flood is coming the next

step is to notify staff in other agencies the public and

critical facilities that a flood is imminent The earlier

and the more accurate the waming the greater the

number of people who can implement protection mea

sures

A complete warning system should have a public
information component so people can relate awaming
to their situation and know what to do when a flood

threatens Summary safety information should be pro
vided If time allows the waming can include informa

tion on evacuation and where temporary sheiters will

be established

A flood waming may be disseminated in avarlety of

ways as listed in Figure Ff4 which also describes

the pros and cons of each system These methods of

disseminating a waming be it for floods tomadoes

or severe storms are in widespread use throughout
Colorado

Muitiple or redundant systems are most effective if

people do not bear one warning they may still get the

message from another part of the system Most flood

warning programs have two levels of notification

A flood watch conditions are right for flooding

A flood warning a flood has started or is ex

pected to occur in thecommunity

C 2 Buildings or locations

that if floocIedwouldcreate

secondarydisasterS

Hazardous MaIeriaIS FaciJilies

aRdWasleWliterT Odb Plants

Nursing Homes

The National Weather Service often issues a flash

flood watch for urban areas a notice that the

amount of rain expected will cause ponding and other

flooding on small streams where much of the water

shed has been urbanized

Where appropriate Everywhere While a waming
system based on aflood threat recognition system will

be more accurate and helpful one that relies only on

National Weather Service watches will still help peo

ple

Umifations Issuing awaming does not mean people
will react promptly or properly People need to be

advised of what the wamings mean and what actions

they should take

For more fntonnation More information and assis

tance is available from the county emergency man

agement office the Colorado Office of Emergency
Management Colorado Water Conservation Board

Urban Drainage and Flood Control District Fort

Collins Stormwater Utility and the National Weather

Service see A 1 3 A 14 A 2 5 andNational Weather

Service page A 10 in Appendix A

F 3 3 Flood Response
Once a flood threat is recognized the first priority is to

alert others through the flood waming system The

second priority is to respond with actions that can

prevent or reduce damage or injury

Aflood response plan is the best way to ensure that all

bases are covered and that the response activities are

appropriate for the expected flood threat It is devel

oped in coordination with the agencies or offices that

are given various responsibilities

A flood response plan should include a flood stage
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forecast map This map relates flood levels to topo
graphic information to show where various floods will

go The plan should identify different activities for the

different flood levels Such advance planning is

needed to ensure that response measures such as

sandbagging are the most efficient activities for the

areas that are predicted to flood

Drills and exercises should be conducted between

floods to ensure that key participants understand their

duties The resuit is acoordinated effort implemented
by people who have experience working together so

that available resources will be used most efficiently

Where appropriate All situations Even where there

is no flood threat recognition system a written flood

response plan can ensure that nothing is forgotten
during the initial phase ot reacting to storms and

flooding

Umitations Careful planning and stockpiling are nec

essary to ensure the availability of people and supplies
on short notice If not property planned or keyed to the

flood threat flood response can be a wasted effort

when the flood exceeds predicted levels

Property owners may resist evacuation in order to

protect their belongings Response operations espe

cially at night or in fast currents can pose adanger to

those responding

For more inforrnetion More information and assis

tance is availabl from the city county emergency

management office and the Colorado Office of Emer

gency Management Agency see A 2 5 in Appendix A

References include Rood Fighting and CRS Credit for

Rood Warning Programs

F 3 4 Critical Facilities

Protecting critical facilities during a flood is avital part
of any emergency service effort If acritical facility is

flooded workers and resources may be unnecessarily
drawn away from rotecting the rest of the community
If such a facility is prepared it will be better able to

support the community s flood response efforts Criti

cal facilities fall into two categories see Figure F16

Critical Facilroes Deserve Special
Attention in an Emergency Plan

Most critical facilities have full time professional man

agers or staff who are responsible for the facility
during a disaster These people often have their own

emergency response plans state law requires hospi
tals nursing homes and other public heaith facilities

I

to develop such plans

Many facilities would benefit from early flood warning
flood response planning and coordination with com

munity flood response efforts

Where appropriate Each community and state

agency must identify which facilities are considered
critical All such facilities should have their own flood

response plan coordinated with the communities

Umitations Owners or operators of critical facilities

may be reluctant to voluntarily S end time and re

sources to develop a plan that they may think they
won need

For more information More infOrmation and assis

tance is available from the county emergency man

agement office and the Colorado Office of Emergency
Management see A 25in Appendix A

F 3 5 Health and Safety Maintenance

Preventing dangers to health and Salety is critical after

aflood The flood response plan shouid identify appro

priate measures to take These include

Patrolling evacuatedareas tIprevent looting
Providing safe drinking water

Vaccinating residents for tetanus

Clearing streets

Cleaning up debris and garbage
The plan also should identify which agencies will be

responsible for carrying out these measures Nor

mally they are the police sheriff or public hearth

authorities

Where appropriate All situations

Umitations Many people are mClre interested in re

turning to and repairing their flooded properties than in

taking hearth and safety precautions A public informa

tion program to counter this tend ncy is an essential

part of any flood response plan

For more Information More infClrrnation and assis

tance is available from the county emergency man

agement office the Colorado Office of Emergency
Management and Colorado Department of Pubiic

Health see A 25 and A 2 10 in Appendix A A good
reference to advise residents about heaith and safety

I measures is Repairing Your Flooded Home

Ii available from the Hazard Center see A2 13 in Ap
pendix A

FA Flood Control

Flood control measures are used to prevent floodwa
ters from reaching properties thus preventing dam

age These measures are structural because they
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involve construction of man made structures to control

water flows Because of their size and cos structural

projects typically are implemented with the help of
state or federal flood control agencies such as the

Colorado Water Conservation Board the US Army
Corps of Engineers and the Natural Resources Con

servation Service

Most flood control projects have shortcomings besides
their sheer cost They disturb the land and disrupt
natural water flows often destroying habitant They
require regular maintenance which if neglected can

have disastrous consequences They are buiit to a

certain flood protection level that can be exceeded by
larger floods causing extensive damage They can

create a false sense of security as people protected
by a project often believe that no flood can ever reach
them

Because most flood control projects will have regional
or watershed wide implications they are often planned
at a regional level Nonetheless communities should

participate in and coordinate with regional flood con

trol studies

F 41 Reservoirs

Reservoirs control flooding by holding high flows be

hind dams or in storage basins After a flood peaks
water is released or pumped out slowly at a rate that

the river can handle downstream The lake created

may provide recreational benefrts Wet or dry basins

can serve multiple uses by doubling as parks or other

open space uses

Where appropriate Reservoirs are suitable for pro

tecting existing development They may be the only
flood control measure that can protect development
close to a watercourse Reservoirs are most efficient in

deeper valleys where there is more room to store

water oron smaller rivers where there is less water to

store Building a reservoir in flat areas and on large
rivers may not be costffective because large areas of

land have to be purchased

Umitations As with other structural flood control

projects reservoirs

Are expensive
Occupy a lot of land

Require periodic maintenance

May fail to prevent damage from floods that
exceed theirdesign levels

May eliminate the natural and beneficial func
tions of the floodplain

For more information Agencies with expertise in

reservoir design and construction include the US Army
Corps of Engineers the Natural Resources Conserva

tion Service and the Colorado Water Conservation

Board see A 3 10 A 3 12 A 2 1 in Appendix A

F 42 Levees and Floodwalls

Probably the best known flood control measure is a

barrier of earth levee or concrete floodwall erected
between the watercourse and the property to be pro
tected Levees and walls must be well designed to

account for large floods underground seepage pump
ing of internal drainage and erosion and scour

They should be set back out of the floodway so they
will not push floodwater onto other properties Their

design also should compensate for the flood storage
that they will displace

Where appropriate Levees are effective in protecting
existing development Levees need considerable room

to frt between the river and the area to be protected If

space is a constraint more expensive fIoodwalls are

used

Umitations Levees or floodwalls can be overtopped
flooding people who thought they were protected

If one fails the sudden rush of floodwater can endan

ger lives and may cause greater damage than having
no flood barrier at all Levees and fIoodwalls can be

barriers to access views and local drainage There

are continued operation and maintenance costs to

ensure the pumps work and that the levees do not

slump or develop holes caused by animals or vegeta
tion

Larger levees or f100dwalls usually cost so much that

they cannot be buiit without state or federal aid Flood

control agencies require thai the benefits of a major
project exceed the cost Thus protecting major con

centrations of property in urban areas often can be

justified However where development is scattered or

aligned in narrow strips along a river the cost often

exceeds the benefits of protecting asmaller number of

properties

For more Infonnation The U S Army Corps of Engi
neers can provide information on levee construction
criteria see A 3 12 in Appendix A

F 4 3 Diversions

A diversion is simply anew channel that sends flood
water to a different location thereby reducing flooding
along an existing watencourse Diversions can be sur

face channels overflow weirs or tunnels

During normal flows the water stays in the old chan

nel During flood flows the stream spills over to the

diversion channel or tunnel which carries the excess

waterto a lake or another river

112S198 4 1423 PM
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Where appropriate Diversions are limited by topog
raphy they won work everywhere Unless the receiv

ing water body is relatively close to the flood prone
stream and the land in between is low and vacant the

cost of creating a diversion can be prohibitive Where
topography and land use are not favorable a more

expensive tunnel is needed

Umitations Care must be taken to ensure that the

diversion does not cause anew flood problem

Even theappearance of transferring the flood to some

one else greatiy complicates and often halts a

diversion project Diversion channels may be biocked

by residents who don t understand or don agree with

their purpose

For moInfonnation Agencies that can help with

technical advice include the U S Army Corps of Engi
neers and the Colorado Water Conservation Board

see Sections A 3 13 and A 2 1 in Appendix A

F 4 4 Conveyance Improvements

By improving channel conveyance more water is

carried away Improvements include making a channel

wider deeper smoother or straighter Some smaller

channels can be lined with concrete or even put in

underground pipes

Dredging is one form of conveyance improvement It is

often cost prohibitive because the dredged material

must be disposed of somewhere and the stream will

usually fill back in with sediment in a few years

Dredging is usually undertaken on larger rivers only to

maintain a navigation channel

Where channel modification is the only practical flood

control solution it should be performed in an environ

mentally sensitive manner Mitigation of natural habi

tat and water quality functions should be incorporated
If there is enough room properiy sloped and planted
channel banks can prove cheaper to maintain than

concrete ditches

Where appropriate Conveyance improvements are

recommended for smaller streams and ditches in

developed areas particularly if there is no room for a

levee

Umitations The cost of modifying achannel and then

maintaining it can be expensive

Channel projects can damage or destroy wildlife habi

tats and create new erosion problems straightening a

stream is a temporary measure because it tries to

eliminate meanders and other features that nature will

continually work to recreate Improving a channel so

that water travels through it faster may aggravate a

flood problem downstream

Formore Information Agencies that can help include

the US Army Corps of Engineers the Natural Re

sources Conservation Service and the Colorado Wa

ter Conservation Board

F 4 5 Drainage Storm Sewer

Improvements

Man made ditches and storm sewers help drain areas

where the surface drainage system is inadequate or

where underground drainageways may be safer or

more attractive Particularly appropriate for depres
Sions and low spots that will not drain naturally
drainage and storm sewer improvements usually are

designed to carry the runoff from smaller more fre

quent storms

Storm sewer improvements include installing new

sewers enlarging small pipes and preventing back

flow streets in many developments are used as apart
of the drainage system to carry or hold water from

larger less frequent storms They collect runoff and

convey it to a receiving inlet inlet sewer ditch or

stream Allowing water to stand in the streets and then

draining them slowly can be amore effective and less

expensive drainage measure than building bigger sew

ers and ditches

Where appropriate Drainage and storm sewer im

provements should be considered wherever storm

sewers are overloaded and local ponding from heavy
storms damage property

Because drainage ditches and storm sewers convey
water faster to other locations improvements are only
recommended for small local problems where the

receiving body of water can absorb the increased flows

without increased flooding

Umitations Local drainage improvements can ad

versely affect wetlands and increase flooding on down

stream properties

Storm sewers and concrete ditches have limited flow

capacities and do not allow for filtering stormwater to

improve water quality or for recharging aquifers

Debris can sometimes get caught in flap gates and

valves preventing them from closing thereby making
them useless This can be prevented with proper

monitoring and maintenance and use of designs that

are less prone to obstructions

Formore information Public works departments and

engineers are the best sources of information on local

sewer improvements and maintenance
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Appendix G Mitigation Planning Examples
n J l

v
r htj n 1

G 1 Post Flood Recovery and

Mitigation
After a flood awindow of opportunity opens for hazard

mitigation It can be an excellent time to tap into the

public s high level of interest in recovery and call upon
the technical and financial assistance programs that

can becomeavailable to design and implement mitiga
tion measures

Once the immediate response efforts and damage
assessments are completed the community should

prepare a post flood plan that addresses clearing
redeveloping and or rebuilding the flooded area

There are five reasons why this period can be so

productive

1 Resources A flood can bring experts from various

federal state and regional agencies and fields

together to focus their attention on the community
and its flood problems

2 Involvement The residents and elected officials

will be more willing to spend time on the commu

nity s flood problems and to try some new solu

tions

3 Protection Incorporating some property protec
tion measures is easier during repairs and recon

struction

4 Acquisition It may be relatively easy to acquire
and clear heavily damaged structures and start

anew

5 Money If a major disaster declaration is made

several sources will make money available to pro
tect or buy properties

G 2 The Post Flood Setting
Retuming to normal will be the community s highest
priority aster a flood A number of things will impede
this effort

The community s expenses will be increasing while
its income may fall off sharply

Implementing emergency plans under county state

and federal rules will require participation in many

unfamiliar activities This will leave little time to

assess the situation and make decisions

The public and elected officials may seek to waive

building permit procedures and regulations in order

to help people returntoo normal as fast as possible

Community officials will be hard pressed to take

care of their own personal needs do their regular
jobs and at the same time assume disaster recov

eryand mitigation responsibilities
In short stress will be high patience and the working
environment unfamiliar and there wont be enough
time or money to meet everyone s expectations

With these limitations in mind this section covers the

activities that acommunity should implement immedi

ately afler a flood or other disaster in the floodplain
This is oniy an overview of the post flood setting The

emergency manager should know the details of emer

gency response damage assessment and disaster

assistance activities The mitigation coordinator

should become familiar with the reconstruction public
information and mitigation aspects of the post flood

scene

Figure G 1 PostFlood Activities I
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ceded before many federal agencies can respond

G 2 2 Damage Assessments

As soon as emergency response activities are under

way community Red Cross and county personnel
should conduct an in ial damage assessment This

information is critical in obtaining additional levels of

assistance Small floods require a detailed damage
assessment in order to help state and federal officials

determine whether supplemental assistance is re

quired

In large and catastrophic floods like the Fort Collins

G 2 1 Emergency Response Procedures

Being closest to the problem local government is

responsible for responding to floods and other emer

gencies Most Colorado communities have emergency

response plans designed to cope with a variety of

disasters Any community without such a plan should

set out now to prepare a flood response plan to guide
activities before during and immediately after high
water strikes

At the local level the American Red Cross can provide
vital assistance in setting up emergency sheiters and

assessing damage Mutual aid agreements with sur

rounding communities can supply additional police
fire or Colorado Chapter Intemational Conference of

Building Officials

In most situations immediate disaster response needs

are met by the community the county and the state

in that order Help in responding to a disaster esca

lates only aster each level of government declares that

handling the emergency is beyond its capabilities
When coping with the disaster exceeds the commu

nity s abilities and resources it may request county
and then state assistance through emergency man

agement channels

If appropriate the

Colorado Office of

Emergency Man

agement OEM
will ask the gover
nor to declare a

state of emer

gency enabling
support by state

resources such as

the National Guard
and the Depart
ment of Trans

porjation

Only in extreme

cases will the fed

eral government
be called upon for

help For example
the US Army
Corps of Engineers
may becalled in to

coordinate a flood

fight or debris re

moval operation in

order to provide
emergency access

into the disaster

area OfIen flood
waters have re
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flood it is obvious that local and state capabilities will
be exceeded In such cases many of the emergency
response and damage assessment activities will be

undertaken jointly by staff from the community the

county OEM and FEMA

G 22 1Initial Assessments

The initial damage assessment is usuallya windshield

survey done by police fire and emergency manage
ment personnel to determine just how bad the situa

tion is The survey should answer these questions

Is there significant damage If so is it widespread

Where are the problem areas

Is there access

Are lives in danger
Should astate ofemergency be declared

Do we need help I so what kind

Once emergency response activities are completed a

more detailed damage assessment takes place to

determine what types of resources will be needed to

complete the recovery These questions must be an

swered

How many people are out of their homes and

businesses

Is damage to buildings sufficient to require a long
term recovery effort

Does the community have enough people and

equipment to address the problems at hand road

closures medical support debris clearance etc

Shouid we ask fora state or federal disaster decla

ration

G 2 22 Plliminary Damage Assessment

If the initial assessment results in a request for state or

federal help OEM or FEMA will request a Preliminary
Damage Assessmenf or PDA This is a more formal

assessment to determine whether the federal govern
ment should augment the resources of the community

county and state governments to meet recovery
needs A joint FEMA OEMLocal team usually con

ducts the PDA A person familiar with community

problems and mitigation possibilities should be the

local participant on the PDA This will help the com

munity capture any mitigation opportunities available

through Public infrastructure Assistance

6 1 23 Building Condition Assessment

Concurrently with the PDA a more detailed assess

ment of the damage to buildings should be made

Initial assessments are designed to help get recovery

under way For example the Red Cross gathers infor

mation to decide whether it is necessary to establish

shelters and provide meals for disaster victims Its

assessment is not intended to be accurate enough to

determine the extent of structural damage or needed

repairs The building condition assessment is not

required for emergency management or disaster as

sistance purposes It should be conducted to help
determine mitigation needs and opportunities see

Chapter 5

G 2 3 Disaster Assistance

If damage is severe enough the governor will issue a

disaster declaration and may request asimilar decla

ration from the president The request is sent through
emergency management channels to FEMA Several
state and federal agencies provide disaster assis
tance but the major ones are implemented by FEMA

as authorized by the stafford Act see Appendix A for

details The state cooperates in the administration of

the programs and shares the costs of some of them In

Colorado the current statute authorizing FEMA s dis

aster assistance programs is the stafford Act Several

of the programs are known by their section numbers in

the Act

404 Hazard mitigation grants

406 Publiclinfrastruclure assistance

G 2 3 1 Hazard Mitigation Planning
Requirements

FEMA widely publicizes the assistance programs that

are made available after adisaster declaration Three
main types ofassistance are available

1 Publiclintrastructure assistance provides tech

nical and financial assistance to public agencies
and certain private nonprofit organizations for the

repair or replacement of damaged facilities This

was formerty known as the Public Assistance

Program

2 HJUIUBI servicesprograms provide resources to assist

residents and business owners such as 1empoIlIIy
housing unemployment aid food stamps gnmts and

loans Many of1l1ese were formerlycalled be Indi

vidual Assistance Program

3 Hazard mitigation programs provide technical

and financial resourcesto help reduce susceptibil
ity to damage from a Mure disaster

Each of these programs can fund mitigation mea

sures so the mitigation coordinator should be sure to

obtain the latest information from OEMGWCB or

FEMA staff on what is covered who is eligible and

how funds are disbursed
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G 2 3 2 DisasterService Center

Mitigation Tables

After a disaster declaration the federal government
may establish a Disaster Service Center DSC where

people can file initial requests for aid In the DSC

state and federal officials may set up mitigation ta

bles where properly owners can sit down with mitiga
tion experts such as floodplain managers or code

officials to review how the flood affected their property
and what they can do about it If a DSC mitigation
table is set up the building department should either

staff the table or provide materials about the commu

nity s building code requirements and permit proce
dures Disaster Service Centers will not be established

after every disaster Applications for assistance may
be handled through telephone hotlines or other meth

ods The community should determine if the method

selected could be used to communicate mitigation
information to residents

G 233 Interagency Hazard Mitigation Team

After the President issued the disaster declaration

DR 1186CO FEMA will formed an Interagency Haz

ard Mrtigation Team within a few days of the flood Its

mission was to prepare a mitigation report

Team members are drawn from state and federal

agencies that have mitigation programs or can provide
guidance on recovery and reconstruction Many of the

flooded communrties were represented in order to

keep abreast of mitigation funding opportunrties and to

help ensure that the report reflects local needs

G 2 3 4 409 Planning

After a Presidential disaster declaration was issued

Colorado is required to update this hazard mitigatio

plan as a condition for receiving federal disaster aid

immediately and in the future This document often is

referred to as the 409 plan after the section in the

Stafford Act that requires it

This plan evaluates the hazard that caused the disas

ter and identifies strategies for reducing the impact of

similar future events Postdisaster mitigation projects
will not be eligible for funding unless they are in

conformance with this plan Also future federal disas

ter assistance may be limrted if the intent of the

planning requirement is not met

G 23 5 Public infrastructure Assistance

Program
Under Section 406 of the Stafford Act FEMA provides
75 percent of the cost of repairing or restoring facilities

owned by public agencies and certain private nonprofit

organizations If an applicant prefers to relocate a

facility out of the floodplain rather than replace it

FEMA will still provide funds but at a reduced share

FEMA takes the first step in obtaining Public infras

tructure Assistance funding by completing a Damage
Survey Report DSR for each facility The community
should have a representative on each DSR team to

provide local input into the repair or replacement
design for damaged facilities

The local DSR representative should be aware that

Example a flood washes out a culvert that used back

up every time there was a 1 nch rain FEMA and the

state will estimate the cost to repair or replace it as it

was If someone points out that a larger culvert can

save more money than it costs by reducing flood

damage to other properties and f100qlain regulations
prohibit obstructions in the floodway then FEMA may

share the expense of replacing the lost culvert with a

larger one

Similarly damaged water and sewer lines can be

protected or relocated pumping stations can be flood

proofed and brldges can be replaced with clear spans

this program provides an opportunity to incorporate
hazard mitigation features while replacing some dam

aged property FEMA can provide funding above and

beyond the cost of repairing or replacing a public

facility if a state or local regulation can demonstrate

G 2 3 6 Individual and Family Grants

FEMA and the state of Colorado jointly administer this

program It is designed to help disaster victims pay for

unmet needs ie needs other programs do not fund

that It is a grant to individuals usually those who

cannot qualify for a loan or cannot get a loan to cover

all of their expenses

Sometimes Individual and Family Grants IFG can be

used to fund minor property protection projects such

as elevating a fumace water heater washer or electri

cal service box above the flood level These grants can

be especially useful in areas with lower income or fixed

income families that are subject to shallow or base

ment flooding
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G 23 7 PostDisaster Hazard Mitigation
Grant Program

Section 404 of the Stafford Act mekes money avail

able to assist eligible applicants after a presidential
disaster declaration Section 404 s Hazard Mitigation
Grant Program Will pay for 75 percent of the cost of

such mitigation projects

To be eligible the projects should be consistent with

the recommendations of the Interagency H rd Miti

gation Teams report and the Colorado 409 plan Such

projects must be shown to be costeffective and they
may mitigate hazards other than the one that caused

the disaster If the community applies for funds to

support projects on private properties the property
owner can help pey the local costshare

G 2 4 Local Responsibilities
Most emergency response plans do not include m iga
tion activities Therefore while the community s emer

gency manager Will be responsibie for the normal

postlisaster o rations such as restoring services

and debris remOVal the mitigation coordinator should

be aware of the flJllowing postlisa ter responsibilities
of the community

G 2 4 1 High Water Marks

High water marlts should be marked and recorded

throughout the flCloded area Setting high water marks

can be as simple as spray painting lines on telephone
poles or as involved as recording eXact elevations The

community should check with the Colorado Water

Conservation Board CWCB and the local stormwater

agency before initiating this work as they often send

teams out to record high water marks see Appendix A

for telephone numbers

Program must enforce its floodplain regulations in
order to maintain its eligibility in the NFIP The flOOd

plain development permit office must ensure that SUb
stantially damaged buildings are treated as new build

ings and must be elevated or otherwise protected from

damage by the base flood

G 243 SUPPort of DisasterAssistance
Activities

The community may be asked to provide a site fot a

Disaster Service Center andor staff to help prepare
Damage Survey Reports Community staff should

participate on the Interagency Hazard Mitigation Team

and help with the 409 plan If the community is not

participating on the team it shOUld at least invite the
team to visit its damaged areas and review ideas for

mitigation projects

G 2 44Time and Expense Records

Community steff should make a concerted effort to

document all activities and expenses related to diSlls
ter response and recovery regarclless ofthe degree of

damage Departments should maintain records that

account for staff assignments hy location and tisk

description staff time and overtime equipment use

expenses and any damaged or destroyed public prCp
erty This levei of documentation is required for reim

bursement shlJuld federal assistance become il

able

G 2 4 5 Floolllnsurance

Flood insurance is alWays preferable to disaster assis

tance as a way to be reimbursed for damage to a

public building Financial help is available for all

floods regardless whether a disaster declaration is

made

Under the Stafford Act a local governmenfs eligible
disaster assistance is reduced by a doilar amount

equal to the value of the building or the maximum

amount of flood insurance available 500 000 fOr a

nonresidential building whichever is larger For ex

ample if a fire station or public works garage was

flooded and Suffered 300 000 in damage it may not

be eligible for any disaster asSistance because the

I
community should have had up to 500 000 in flood

The return freqUency can be linked to the dollar value insurance coverage This approach is followed

of the damage That information when compared to I whether or not the community actually carried insur

the cost of a proposed mitigation measure will help ance Accordingly it behooves acommunity to review

determine the benefitcost relationship of a proposed its own facilities in identified flOlJd hazard areas and

mitigation project determine if flood insurance poliCies are warranted An

inventory of such facilities will elso help catalog the

communitys vulnerability to flood damage

The water depth data can be useto improve flood

plain mapping to relate the flood to the base flood

and to correlate the flood with en expected retum

frequency Determining the return frequency of tire

flood in other words was it a 10 year fiood or a

25year flood is needed to evaluate the performam e

of existing flood control facilities and to help justify
Mure fiood mitigation measunes

G 2 4 2Reconstruction Regulations

Not only is enforoing reconstruction regulations impor
tant to the immediate safety of the building occupants
it is an effective method of reducing future flOOd

Idamage A community in the National Flood Insurance

FHMpAppendix G Appendix G 5 1291986 2SAM



1998 Colorado Flood HazardMitigation Plan 409

G 3 Organizing for PostFlood

Mitigation
After a flood three mitigation tasks must be under

taken simuitaneously

I MonitDr and regulate reconstruction to gather
information on building conditions ensure that the

communitys ordinances are being enforced and

buildings are safe to reoccupy and incorporate
mitigation measures in reconstruction projects

2 Inform the public about recovery matters and

mitigation opportunities

Other sources of counsel include mitigation coordina

tors from other communities that have been flooded in

recent years and private consuitants who are experi
enced in postdisaster operations and mitigation pro

grams

G 34 Training

Training is available foramitigation coordinator who is

appointed before a flood Contact the Colorado Office

of Emergency Management Office or FEMAs Emer

gency Management Institute at wwwFEMAgov Tu

ition for the course is free and travel stipends are

available

3 P

eflrepart resdmtd tigatifytioneedPlanf
to

COOdrdinate mfitigation G 4
o s an 1 en n s or post lsaster unding

G 3 1 Staff Resources

As with preflood planning the first step is to make

one person responsible for coordinating all mitigation
activities Ideally a mitigation coordinator is ap

pointed before a disaster allowing the person time to

attend training sessions and otherwise prepare for the

job Outside assistance to the busy community staff

can come from consulting engineers and planners
other communities may be able to loan building offi

cials to help with the heavy reconstruction permit
workload

G 3 2 Public Involvement

Involving the public in mitigation activities after a

disaster is difficuit but very important While residents

of the affected area will be busy cleaning up they will

also be very interested in knowing what will happen
next Accordingly frequent public information releases

are needed just to keep residents abreast of what is

happening Residents also need to be involved in

mitigation planning As with prefiood planning a

committee is a key element of the pianning process

Resident membership is especially important following
a disaster that destroyed homes or caused substantial

damage Because in such cases it is likely the mitiga
tion plan will recommend acquisition or elevation of

properties activities that are potentially disruptive to

people and neighborhoods it is vital that residents

have input in planning and decisionmaking

G 33 Technical Assis1ance

The same agencies that provide technical assistance

for preflood planning can help on post flood mitiga
tion planning Additional help on postdisaster aspects
and disaster assistance programs should be available

from FEMA s Mitigation Division and FEMAs Mitiga
tion Coordinator see Appendix A Sometimes federal

financial assistance is made available to fund regional

planning commission orother staff to help the commu

nitys mitigation planning effort

Reconstruction

Reconstruction activities need to pursue twin goals

1 Get people back into their homes quickly thus

reducing the need to operate sheiters or provide
temporary housing assistance and

2 At the same time make sure that buildings are

safe sanitary and secure from Mure flood dam

age

Enforcing reconstruction regulations is important to

the immediate safety of the building s occupants a

highly effective way to reduce future flood damage
and a requirement of the community s participation in

the National Flood Insurance Program

G 41 Reconstruction Requirements
Under its agreement with FEMA and the State the

community is required to enforce its floodplain regula
tions in order to maintain itS eligibility in the National

Flood Insurance Program

FEMA can be expected to closely watch the commu

nitys enforcement of its regulations especially its

enforcement of the substantial damage requirement
to ensure that the community is upholding its agree

ment with the NFIP Failure to enforce the rules can

resuit in increases in flood insurance premiums for the

communitys residents suspension from the NFIP

loss of flood insurance coverage andor loss of eligi

bility for disaster assistance and mitigation funds

To maintain eligibility in the NFIP the community s

code enforcement office must require permits prior to

the start of construction for any development in the

floodplain review applications for permits to ensure

the development will meet code and issue permits
where appropriate
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G 4 1 1 What Needs a Permit

All development in aNFIP community needs apermit
Development includes any manmade change to

the land including new buildings improvements to

buildings filling grading mining dredging etc also

see definition in Appendix E

After a flood property owners must be reminded that

permits are required for reconstruction repairs aiter

ations modifications or demolition of existing build

ings A permit is needed for each building that will be

required with new or replacement drywall flooring
foundation walls fumace water heater cabinets or

any significant system or portion of the structure

G 4 1 2 Waiving Requirements
After a disaster there is often pressure to waive the

permit and code requirements to help people retum to

normar as fast as possible Such an action would

violate the agreement between the community and

FEMA the regulations must be enforced After the

initial damage assessment fees may be waived or

reduced to lessen the burden on people who have

suffered losses

G 42 Building Condition Assessment

Soon after the initial damage assessments confirm

that an area can be visited safely the code enforce

ment office should survey the flooded buildings to

assess their damage There are two objectives to this

assessment

1 Determine if any building is in so dangerous a

condition that it should not be reentered without a

careful inspection

2 Determine what buildings need a floodplain devel

opment permit before they can be repaired or

reoccupied

The building condition assessment is conducted from

outside the building usually from a vehicle The dam

age assessor conducts a triage by designating each

building as one of three types

1 APparently safe No exterior signs ot damage
People can be allowed back in but they will still

need building permits for structural work

2 Obviously destroyed or substantially damaged
The flood swept the building away it hascollapsed
or it is missing one or more walls The building
cannot be reoccupied The owner can rebuild only
by meeting all current code requirements

3 Possibly substantially damaged The building
may be substantially damaged but it is not obvi

ous Guidance for determining substantial damage

is provided later in this chapter If the building is

confirmed to be substantially damaged it shOUld

not be reoccupied The owner can rebuild only by
meeting all current code requirements The COde

enforcer should record the address of any building
where these conditions are visible

G 421 Notice to Owners

Many people assume that they can repair heir homes

or businesses without a building permit They often
think that permits are needed only for new construc

tion not for repairing or replacing elements of an older

building Accordingly after the building condition as

sessment identifies properties that will need permits
the code enforcement staff needs to advise owners of

the nequirement This should be done both through the

media and by direct notice

G 4 3 Regulatory Procedures

After the building condition assessment is completed
and property owners are advised of the need to obtain

a permit enforcement of the regulations should follow
the community s normal procedures for administering
its building penmit requirements Assistance may be
available from other code enforcement officials who

have been through disasters Other communities may

be able to loan code enforcement staff for a short

period after the disaster when the workload is heavi

est

G4 3 1 Check the Rules

The code enforcement office should contact FEMA or

the Colorado Water Conservation Board to obtain the

latest update on the substantial damage requirement
new explanatory materials may be available

G4 3 2 Emergency Repairs

The community may allow temporary emergency re

pairs to be done without apermit These would include

patching holes in roofs or wails and covering windows

to prevent the weatherfrom infiicting further damage

However owners of potentially substantially damaged
buildings should be advised against making major
emergency repairs such as shoring up thefoundation

unless the building presents a safety hazard The

buildings may be purchased andor demoiished

G 4 3 3 Public Information

A property owner who may have just lost all of his or

her possessions and suffered building damage may

feel that the substantial damage requirement is the

I last straw so acareful information program is needed

The mitigation coordinator should work with the code

enforcement and public information offices to develop
pubiic information materials on the requirements for
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permits and the substantial damage rule

G 4 3 4 Property Protection Opportunities
If a building was not substantially damaged the build

ing permit plan reviewer should examine the damage
and reconstruction plans to identity property protection
opportunities If any property protection opportunities
are found the reviewer should explain them to the

applicant and urge that they be implemented

For example if a basement was flooded and the owner

intends to replace the furnace and water heater the

permit reviewer should advise the owner to consider

relocating them to a floor above the flood level

If there was a Presidential disaster declaration the

owner should be advised that there may be financial

assistance for amitigation project such as through the

minimization program of FEMAs Individual and Fam

ily Grants

If a building was substantially damaged the permit
office must enforce the code requirement that the

building either be elevated flood proofed or relocated

out of the floodplain The owner should be told that

this is a mitigation measure intended to prevent future

flood damage

The office should advise the owner about possible
sources of financial assistance and whether the com

munity is interested in acquisition of damaged proper
ties

G 4 3 5 Reconstruction Moratorium

In an area where there is aconcentration of destroyed
or substantially damaged buildings the community

Ishould consider a moratorium on repair permits A

moratorium would give mitigation planners time to

consider whether the area should be purchased and

cleared in which case all reconstruction should be

prohibited The mitigation coordinator must alert the

code enforcement office ifa moratorium is possible

G 4 4 Substantially Damaged Buildings

The code enforcement office must determine if flooded

buildings were substantially damaged This is an im

portant part of the community s obligation to enforce

the NFIP regulatory requirements This also can have

a significant impact on the property Owners will view

it either as amitigation opportunity or amajor obstacle

to getting backto normal It is therefore very important

that the code enforcement office knows the require
ments enforce them and work closely with the prop

erty owners to minimize the adverse impacts and

maximize mitigation opportunities and financial assis

tance

FHMp AppendixG pub Appendix G 8

G 4 4 1 The Requirement

If a building has been damaged so that the actual cost

of repairing it equals or exceeds 50 of the building s

pre flood market value then it is substantially dam

aged Substantial damage is a form of substantiai

improvement Substantial improvement is defined

in the definition section of this plan The community s

ordinance and federal regulations treats a substan

tially damaged building or a substantial improvement
the same as construction of a new building

G 4 4 2 Regulatory Impact

If a building is judged to be substantially damaged

1
u

i9 Da U
Costof
Repairs I

11 ISubstantial

DaI1Iag 0 5
i Market

Valtief

then

A substantially damaged residential building must

be elevated above the flood protection elevation or

relocated out of the floodplain

A substantially damaged nonresidential building
must be elevated relocated out of the floodplain or

dry flood procfed
These regulations affect communityowned buildings
as well as private property even if community con

struction projects do not normally apply for building

permits

Officially designated historic structures can be ex

empted from this requirement although some mitiga
tion measures may still be required

Many communities City of Fort CoJiins have require
ments that are more restrictive than these minimums

For example some allowonly demolition or relocation I

of substantially damaged buildings in the floodway

G 4 4 3 Flood Insurance 1m pact

Most buildings in Colorado floodplains are preFIRM

that is they were constructed before the mid 1970 s

when most Flood Rate Maps FIRM were published
Therefore most flood prone buildings are benefiting
from the federally backed preFIRM flood insurance
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rates

New or PostFIRM buildings must be constructed
in accordance with the NFIP flood protection require
ments They are subject to actuarial flood insurance

rates that are based on the exposure toflood damage
Post FIRM rates for buildings protected from flOOd

damage are actually lower than preFIRM rates

A substantially damaged building is treated as a new

building for fiOOd insurance rating purposes Its flood
insurance premium is therefore based on post FIRM

rates If the building is elevated the premium will be

lower than for a preFIRM building

If asubstantially damaged building is not elevated the

actuarial postFIRM premium can be several thou

sand dollars per year Therefore it is to the owne s

financial benefl1 to meet the substantial damage re

construction requirements of the communitys ordi

nance

G 4 4 4 Identifying Possible Substantial Damage

The building condition assessment discussed in above

identified whether a building is obviously or possibie
substantially damaged The last category possibly
substantially damaged is the hardest one to deal

with especially where slow moving floodwaters can

leave many buildings in this condition Three guide
lines can be followed to identify buildings that may be

substantially damaged

structural damage such as a collapsed basement

wall or signs that the structure has shifted on its

foundation

Signs of concurrent damage such as that from a

fire or

A high water line more than 3 feet over the first

floor

G 4 4 5 Determining Substantial Damage

The windshield surveyor building condition assess

ment provides only an indication of the potential for

substantial damage Declaring abuilding substantially

damaged is the job of the code enforcement office

Only after the cost of repairs has been compared with

the preflood market value of the building can such a

declaration be made A simple formula explains the

relation

The code enforcement office must divide the cost of

repairs and by the building s preflood market value If

the result is greater than or equal to 05 then the

building has been substantially damaged Obtaining
accurate values for these two variables is very impor
tant It is also the most difficuit part of regulating
reconstruction in the floodplain after adisaster

G 4 4 6 Cost of Repairs

The cost of repairs must be the truecost of retuming
the building to its predamage condition based on the

prevailing construction wages for the area Because

the requirement is based on this true cost the rules

must be met irrespective of the eventual actual cost to

the owner A licensed contractor should provide a

repair estimate even if the owner or someone else will
do much of the work Care should be taken to ensure

that the contractor is not providing an estimate below
the true cost in order to get the job The estimate

should be checked against published or locally avail

able construction costs The cost of repairs does not
need to include architectural fees or estimating clean

up or debris removal repairs to carpeting unless over

an unfinished floor plug in appliances and other

items not part of the building s structure and repairs to

detached structures fences sidewalks and swimming
pools

G 4 4 7 Market Value

The market value is the value of the building in its

preflood condition The value of the lot landscaping
swimming pools other site improvements and de

tached buildings are not included There are three

common sources for the preflood market value of a

damaged building

1 The tax assesso s office will have a record of the

building s market value

2 The code enforcement office may estimate the

market value if the staff is qualified and agrees to

make the determination

3 A professional appraiser can make an independent
appraisal

The most common approach is to use tax records The

applicant may contest the tax appraise s valuation or

figures supplied by the community by submitting an

appraisal prepared by aprofessional appraiser

G4 48 Records

The code enforcement office should develop permit
application forms that record the full cost of repairs
and the market value These forms are permit records

and should be kept in the permanent file for the permit
They should not be confused with damage survey
forms or building condition assessment notes which

are not part of a permits legal necord

G 4 4 9 Historic Buildings

NFIP regulations and therefore most ordinances al

low communities to issue variances to exempt certain

historic structures from the substantial improvement
substantial damage requirement Most ordinances
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quote the NFIP regulations which lim the exemption
to buildings on the National Register of Historic Places

or the Co orado Inventory ofHistoric Places This

exemption is limited to the substantial damage re

quirement Each building must be evaluated individu

ally A variance may only be granted if it proves

necessary It must be limited to the minimum excep
tion needed to maintain me historical integrity of the

building The exemption does not relieve the property
from meeting other floodplain regulations nor does

mean that owners of historic buildings should ignore
the opportunity to implement property protection mea

sures during repair and reconstruction after a flood

The community should still require mitigation mea

sures that will not affect the historical integrity of the

structure

G 5 PostFlood Mitigation Planning
The first task after a flood is to ensure that the f100deP
area and the buildings in it is safe to enter Repairs
and reconstruction can begin after the needed permits
are obtained property protection measures are ex

plained and encouraged and substantially damaged

buildings are tentatively identified for acquisition Once

these immediate concems are satisfied the commu

nity can devote time to longer range mitigation activi
ties At this poin the mitigation coordinator can begin
to undertake the job s third responsibility prepare a

mitigation plan to coordinate future efforts and identity
needs for postlisaster funding

G 5 1 The Planning Process

The local mitigation planning effort should be coordi

nated with FEMA OEM and the Colorado Water

Conservation Board After the Presidential disaster

dectaration the Interagency Hazard Mitigation Team

visited the impacted communities to assess m igation
opportunities see Chapter 4 In the best situation

the community already will have prepared a preflood

mitigation plan with apost flood section If the mitiga
tion coordinator has proposals ready when state and

federal people come to town they should be able to

advise the coordinator as to how feasible the ideas

are and whether funds or assistance are likely to be

provided under theirprograms

G5 1 1 Area Flooded

Attention will likely focus on the flooded area which

may not include all of the communitys floodplains and

therefore may not encompass all of the potential
sources of flooding For this reason the planners need

to be careful that the recommended measures are not

limited to protecting property only to the level of the

last flood unless it was found to be greater than the

base 1 OOyear flood

G 5 1 2 Funding Support

Attentions will likely focus on mitigation measures

eligible for funding support from FEMA or other out

side sources The big ticket item attracting the most

interest may be an acquisition program funded by a

hazard mitigation grant however a good plan should

still address all feasible mitigation measures particu
larly those that would help properties not in the acqui
sition area

G 5 1 3 Time Constraints

A post flood mitigation plan needs to be prepared
quickly in order to take advantage of the window of

opportunity that the flood has presented and to settle

any uncertainlies residents may have about their
future e g should they repair or sell and leave

Some preliminary ideas should be ready in time for

presentation to the Interagency Hazard Mitigation
Team and state m igation planning staff The plan
itself should be drafted within two to three weeks Do

not delay the planning effort in order to obtain detailed

data an adequate plan can be based on generalized
information Enact a temporary moratorium on recon

struction in areas most likely to be acquired Design
the plan to address overall issues and make general
recommendations For example it might recommend

that additional studies be conducted before finalizing
some projects

G 5 2 Mitigation Opportunities
Hazard mitigation planners must view mitigation in the

broadest sense it is not limited to private buildings or

cityowned facilities There are three kinds of opportu
nities that may arise

I Acquiring and clearing destroyed or substantially
damaged buildings

2 Incorporating property protection measures during
repairs and reconstruction and

3 Implementing mitigation measures after recon

struction

G 5 2 1 Acquisition Sites

The building condition assessment should provide an

early indication of whether damage was severe

enough to warrant clearing out an area Places to

consider for acquisition are

High damage area such as f1oodways

PreFIRM structures buildings not built to flood

protection standards

Nonconforming uses that the community wants

eliminated and
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Sites contiguous to parks and open space that are

appropriate for expansion of public property

Where possible the community should have such
sites already identified in its preflood plan Or it may

want to designate a potential acquisition area in its

comprehensive plan The community could purchase
properties as they come up for sale rather than wait

for a flood to cause damage and suffering to the

occupants

Because acquisition and relocation has such a major
impact on the targeted residents they should be in

volved in the deliberations or at least kept fully in

formed of them One of the best ways to do this is

through the mitigation planning committee A decision

needs to be reached quickly so people aren kept in

temporary housing for months while they wait to find

out whether they can keep their homes

G 5 2 2 Reconstruction Opportunities

Property protection measunes should be implemented
in buildings not slated to be acquired For eJample a

substantially damaged house will stall have to be

elevated If the foundation was damaged it may have

to be lifted up anyway to make repairs Wet f100d

proofing is another measure to incorporate during
reconstruction Wet floodproofing measures are out

lines in Appendix F

G 5 2 3 After Reconstruction

Many voluntary mitigation measures can be imple
mented at any time see APpendix F For eJample

constructing barriers and installing some dry flood

proofing measures other than those required by code

can be done after the building is rebuiit Major public
facilities such as bridges will take a long time to

rebuild Before their plans are finalized the post flood

planning effort should identify appropriate mitigation
measures Such projects could be eiigible for funding

by disaster assistance

G 5 24Reconstruction Moratorium

If damage is widespread and many buildings are

likely to be dectared substantially damaged then the

opportunities for mitigation projects and the buildin9
officials workloads increase Rather than deal with

each building individually the community may want to

clear out one or more blocks of damaged buildings
Because this will involve preparation of a mitigation

plan a reconstruction moratorium may be needed A

moratorium would stop all repairs in adesignated area

whose borders would be delineated based on the

findings ofthe building condition assessment

The moratorium can be lifted when the mitigation plan
concludes that reconstruction can proceed To shorten

ir the community could prepare an interim mitigation
plan that focuses only on the issue of reconstruction in

the affected area When the community concludes

what is best for the future of the area the moratorium

can be lifled or if the plan concludes that the area

should be acquired extended

Once the moratorium is lifted property owners would

still need to apply for building permits Since the area

was considered to be substantially damaged each

permit applicant would have to provide the information

needed to determine if his or her building wassubstan

tially damaged

G 5 25 Coordination

One of the benefits of the f100dopened window of

opportunity is that many agencies will be in town

wanting to help with technical and financial assistance

The Interagency Hazard Mitigation Team is a good
starting point to identify these agencies and leam

about how they can help

G 526 Adoption and Implementation
The postflood plan document should look the same

as a preflood plan unless the community wants to

separate immediate concerns from longrange pro

jects Because a post flood mitigation plan will be in

effect as long as a preflood plan the same care and

procedures should be followed in getting it adopted
and implemented In the preflood setting several

weeks could be dedicated to writing and reviewing the

plan But time is of the essence after the disaster so

much lesstime will beavailable for public review of the

draft plan The community will have to use its judge
ment and make a good faith effort to let people review

and comment on the plan without taking too much

time The local officials may opt to send a copy of the

draft to all affected residents within a reasonable time

before it is due to be voted on
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The National Flood Insurance Program s

Community Rating System in Colorado Status

as of December 16 1997
L

Conmunlty Inllia Class Modification Class Cycle Class
Year Year Year

Adams County 1992 9 1997 Pending
Alamosa 1990 9 1995 9

Alamosa County 1995 9

Arapahoe County 1990 9 1992 8 1995 8

Archuleta County 1991 9 1996

Arvada 1990 9 1995 7

Aurora 1991 9 1996 8

Boulder 1991 9 1996 8

Boulder County 1990 9 1995 8
Brush 1993 9

Canon City 1991 9 1996 9

Cherry Hills Vlg 1995 9 1996 9

Colorado Springs 1991 9 1996 9

Delta 1995 9 1996 8

Denver 1995 9
I

Douglas County 1995 9

Durango 1991 9 1996 9

EI Paso County 1991 9 1996 9

Englewood 1994 9 1996 8

Fort Collins 1991 9 1993 8 1996 6

Fountain 1991 9 1996 9

Fremont County 1992 9 1997 Pending
Frisco 1992 9 1997 Pending
Golden 1995 9 1996 9

Gunnison 1994 9

Gunnison County 1993 9

Lakewood 1990 9 1995 7

Larimer County 1991 9 1996 10

Littleton 1991 9 1996 7

Longmont 1991 9 1996 8

Louisville 1990 9 1995 9

Manitou Springs 1991 9 1996 9

Morrison 1995 9

Parker 1991 9 1996 7

Pitkin County 1991 9 1996 8

Rio Grande County 1991 9 1996 10

Sheridan 1992 9 1997 Pending
Silverthome 1995 9

steamboat Springs 1991 9 1997 Pending
Telluride 1993 9

Thomton 1993 9
Vail 1990 9 1995 8

Westminster 1990 9 1995 8

Wheat Ridge 1990 9 1995 7

Figure 85
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Ii The National FloodJ nsu nce ProlJia sCommunitYRating System
I

How the Community Rating System WOrks

Every year flooding causes hundreds of millions of dollars worth of damage to homes and busin around the

country Standard homeowners and commercial property policies do not coverflood losses So to meet the need for

this vital coverage the Federal Emergency Manageme t Agency FEMA administers the National Flood Insurance

Program NFIP

The NFl offers reasonably priced flood insurance in communities that comply with minimum standards for

floodplain management The NFIPs Community Rating System CRS recognizes community effons beyond those

minimum standards by reducing flood insurance premiums fo the communitys property owners Discounts range

from 5 percent up to 45 percent The discounts provid an incentive for new flood protection activities that can help

save lives and property in the event of a flood

You re probably alreadydoing many of the CRS activitlls To get credtt community officials will need to prepare an

application documenting the efforts The CRS assigns credtt points for each activity 8ased on the total number of

points your community earns the eRS assigns you toJne of 10 classes Your discount on flood inUrance is based

on your class

What You Can Do to Get Credit

The eRS grants credit for 18 different activities that fall into four series Here s a brief description of the series

Public infonnation

This series includes six activities that advise people about the flood hazard flood insurance and ways to reduce flood

damage One popular activity is maintaining a collection of flood related materials at the local library

Mapping andRegulations
This series with five activities consists of programs thqf ovide increased protection to new development One activity
is maintaining open space in the floodplain

FloodDamage Reduction

This series has four activities that reduce flood risk to isting development Maintaining the drainage systems in your

community is one important activity

FloodPreparedness
This seriet has three activities including flood warning levee safety and dam safety projects Many communities

can get credtt for programs that a state or regional agency implements on behalf of its communities When you re

deciding what flood protection activities to implement CRS credtt wili be only part of the decisionmaking process

You should evaluate all your activities for their ability to increase public safety reduce property damage avoid

economic disruption and loss and protect the environlllent

How to Apply
Participation in the CRS is voluntary If your community is in fuli compliance with the rules and regulations of the

NFIP you may apply There s no application fee and ali CRS publications are free Your communitys chief execu

tive officer that is your mayor city manager or other top official must appoint a eRS coordinator to handle the

application work and serve as the liaison between the community and FEMA The coordinator shOUld know the oper

ations of all departments that deal with floodplain manilgement and public information And the coordinator should

be able to speak for your communitys chief executive tlfficer

Figure G6
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