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2. Introduction

Deer LodgeCounty, Montana is taking the steps necessary to become a disastant community,
andthrough their initiativearewriting a planto meet the requirements of the Interim Final Rule
published in the Federal Register on February 26, 2002 at 44 CFR Part 201 as partsdtes Di
Mitigation Act of 2000. The planninglocument was funded by Montana Disaster and Emergency
Services and Anacondaeer Lodge CountyThepland s i n tassisttthe community in making
financial decisions for mitigation projects and clarify actions that coutdksn through additional
funding. Hopefully through the plaimg process, the community has become more aware of its
hazards and will continue to takeproactive approach to disaster prevention.

Deer LodgeCounty is located iWesternMontanaas shown in Mp2.1. According to tle 2000 US
Census data, Deer Lodge County ha®pulation 09,069 and an area of 73@uare milesthe second
smallest by area in Montan®eer Lodge County is governed by a consolidated form of city and
county government run by a Chiexecutive and Comission. Thiggovernmental body is named
AnacondaDeer LodgeCountyand provides all city and county servicémaconda is the largest
community in Deer Lodge County with several smaller communities such as Opportunity, Warm
Springs, Galen, and GeorgetowAll of these communities fall within the jurisdiction of Anaconda
Deer LodgeCounty The largest exception lngj the Montana Statdospital facilities primarily
located in Warm Springs.

Map 2.1 DeerlLodgeCount y 6 s withm Mantanao n

= 1

s

Miles Qi

Proudyk nown as t he 0 Ga tArasoada istsitoatet tlose tdPImtarstale 80rasd, the
Pintler Scenic RouteBoth passing througbeer Lodge County, residents enjoy the convenience of
traveling to nearby Butte while remaining within close proximitypéautiful mountain areas. The
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Continental Divide passes just south of Anaconda and mountains suchHegigintower over the

areaat over 10,000 feetDeer Lodge Countis surrounded by sevenadountain ranges: the Anaconda
Range to the west, the RliCreek Range to the north, and the Pioneer Mountains to the Jingh.
mountainous Georgetown Lake recreational area is situated in the extreme northwest section of the
county.

State and Federal public lands account for approximately 51 percepttotahland area of the
county. Federal land holdings includertions of the Beaverheddeerlodge National Forestanaged
by the US Forest Service. Statened land consists primarily of the Mount Haggin Wildlife
Managemeént Area and Lost Creek StatkP&nacondeDeer Lodge County owns approximately
4,832 acres.

Founded in 1883, Anaconda was once a prominent mining community in Morafiaat, the

community was originally called Copperopolis for its abundance of cappelting The copper

mining industrtyy n Anaconda boomed starting in the | ate
Copper Mining Companythe largesproducer of copper in the world soon thereaf®naconda was a
vibrant community with a population olver 18,000. 1r198Q copperoperations were closed down

and snce thenthe Anaconda area has sufferedeannomic downturnThe communitylost 66% of its

tax base and 25 of itsjobs. In addition to the loss of jobs, the nearly }@@rs of smelting copper

ore created a wisslag pile (much like sand but harder) estimated at 300,000,000awriscated on

the outskirts of AnacondaDespite the economic hardships related to the smelter shutdown, the
community has rebounded and stabilized somewhat with residents exppegienigpr the community
they live in. With all of this history, Anaconda has three districts included on the National Register of
Historic Places: the West Side, Commercial, and Goosetown Historic Districts.

Themining operationded toair, water, and ®il contamination problemfsom over twentyheavy

metal contaminanigndthe smelter area was designated a Superfundrsit883 TheEnvironmental
Protection Agency (EPA) is actively working in theea to remediate the contaminatiditom 1986
through 1988, about 250 peoplethe Mill Creek area were relocated. In addition, cleawofipnany
other sites in and around Anaconda&dwaccurred. To date, the clean up has cost over $4 million and
many projects are still ongoingh map of the Superfundtes can be foundn Map2.2.

! AnacondaDeer Lodge County Capital Improvements Plan, July 2002.
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Map 2.2

Deer Lodge County, Montana
Superfund Sites
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Data Source: Environmental Protection Agency CERCLIS Sites from Montana Natural Resource Information System

The climate oDeer LodgeCountyis typical of most Montanarea with warm, dry summers and
cold, snowy wintersTable2.3 shows data from two stations in Deer Lodgmuntyi Anaconda with
data recorded since gust 1, 1982 and East Anacomrdaordingfrom September 1, 1905 through

July 31, 1980 Figure2.4 shows when the precipitation typically falls during the year.

Table 2.3 Deer Lodge CountyWeather Statistics

Anaconda East Anaconda
19822004 19051980
Minimum Temperature -38°F -35°F
Maximum Temperature 100°F 10C0°F
Average # of Day<Dropping Below 202 days 179days
Freezing
Average # of Days Staying Below 36 days 59 days
Freezing
Average Precipitation (liquid 14 inches 14inches
equivalent)
Lowest Annual Precipitation 9 inches 7 inches
Highest Annual Precipitation 21 inches 22inches
Average Snowfall 73 inches 59inches
Highest Annual Snowfall 126 inches 130inches
Highest Daily Snowfall 18 inches 18 inches

2 Western Reginal Climate Center, October 2008ttp://www.wrcc.dri.edu/
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Figure 2.4 Average Total Monthly Precipitation for Anacond&
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Deer LodgeCounty is prone to many types of weathertezlehazards includinginter storms,
extende cold, wind, severthunderstorms, tornadoespught and flooding

The geology of Deer Lodgeounty also puts thareaat risk for geological hazard&€arthquakes have
been known to shakeehregion periodically and the mountain@hspes throughouhe County
present avalanche and landslide hazawlgh much of the County covered byrest compounded by
the typicalarid climate, wildfires are alsafrequentproblem. The volcanic areas of the Cascade
Range to the west and the Yellowstone Caldetad southeagtose thesver presenpossibility of
ashfall on Deer Lodge County.

Given the urban nature of Anacoralad the surrounding areasanmade hazards also exist in Deer
Lodge County. US Interstate 90, active railways, an dirpod fixed fatities put theCounty at risk
for hazardous material releasexl aviation incidents. Urban fires, communicable disease,
bioterrorism, dam failurdemrorism, utility and communications failur@nd civil disorderslso lave
the potential to affect theoenmunities

Despite these hazards, Anacofidizer LodgeCountyhopes this plan identifies thobazardghat

greatest threaten the commuratyd develop solutions to mitigate future damages. Additional hazards
may exist that are not apparent to the lgmlernment or residents, and certainly hazards can occur in
unexpected ways. Although any and all hazards cannot be fully mitigated, hopbfslptan will

help the communitunderstand the hazards better and become more disaster resistant.

June 2005
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3. Planning Process

The planning process used in developing this Hazard Mitigation Plan attempted to maximize
community input anditilize a wide variety of informational resources. The planning process began in
February 2004vith an advertiseghublic meetingthatwas heldn conjunctionwith the Local

Emergency Planning Committee (LEP@geting This group consistsf representatives from
emergency management, fire services, medaicdlhealttservces,public health, State and Federal
government, search and rasdaw enforcement,oadmaintenanceutility companies, private
businesseglanning,educationRed Crossand the pblic. This already active committee was
determined to be an excellemre groupgbecause of its broad representatiéitendance recalscan

be found in AppendiB.

The first public meeting waadvertised through public notice in ie Anaconda Leader newspaper

This meeting introducethe attendees to the reasons for mitigation planning and hazard analysis and
the scope of the plamttendees then identified the hazards and prioritized them based on their initial
conerns. Newspaper recordan be found in Appendix.A

The second public meetingas heldn May 2004. This meeting focused on reviewing historical
hazard informationed i denti fying critical facilities.
was conducted with the knowledgeable attendees, including a resident meteorologist-éingelong
residents. Attendees also reviewed the preliminary critical facilises |

The third public meeting was held in October 2004. At this meeting, attendees were presented
mapping of the hazard areas and were prompted to think about possible mitigation activities. The
identified critical facilities were located on a map fomparison with the hazard mapping.

At the fourthand fifth public meeting in November 2004 and April 2005, a summary ofrisie
assessment was presented with potential losses emphasized. Attlwibas on mitigation goals,
objectives, angotentid actions. Thenitigation strategyvas developed as a result ofsheneeting.

A final public meeting was helth May 2005 Comments were invited on the draft pleBeveral

items were discussed, agreed upong incorporated into this final plan docurhefhedraft plan was
available at the Hearst Free Library, andBing Sky Hazard Managemeht.C websitealso displagd
the planbeginning on May 16, 200&nd providd an email addressind telephone numbéar
comments.The comment period contied unt June 22005 and hose comments received were also
incorporatednto the plan where appropriate.

Future updates of this plan will continue to use public input as describedRiath#aintenance
Proceduresection.

June 2005
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4. Risk Assessment

The all hazed risk assessment serves are a sjrigiasolidatedource for hazard information in Deer

Lodge County. Other plans may be referenced and remain vital hazard documents, but each hazard has
its own profile in this plan. As more data becomes availablemsadters occur, the individual hazard

profiles can be expanded or new hazards can be added. This summary of hazards identifies and
describes the hazards that threaten Deer Lodge County and determines the values at risk from those
hazards. The risk assament is the cornerstone of the mitigation strategy and provides the basis for

many of the proposed actions.

Hazard Identification

Deer Lodge County is exposed to many hazards. The hazards were identified and profiled through
several different meanddazards were initially identified by participants in the first public meeting.
Participants included government, the private sector, and the public. Then, a history of past events was
gathered and possible future events were recognized through imeseetch, available GIS data,
additionalpublic meetings, subject matter experts, and an examination of existing plans.

The hazards (in alphabetical order) have bdentified as follows in Table 4.1The level of detail for
each hazard is based om tielative risk of each hazard to the community and is limited by the amount
of data available.

Table 4.1 Hazards Identified in Deer Lodge County, Montana

Hazard How Identified Why Identified
Avalanche 1 State DES Website 1 Mountainous terrain exists that may
1 Historical records from the be prone to avalanches
Avalanche.org database 1 Avalanches have occurred in Deer
1 Colorado Avalanche Information Lodge County
Center

1 Montana Hazard/Vulnerability
Analysis, 1989
1 Public meeting input

Aviation 1 Research of NTSB dalbase 1 The county hasne airport
1 Public meeting input 1 History of incidents, some with
casualties
Communicable 1 Centers for Disease Control and | 1 Large number of livestock areas
Disease and Prevention website 1 History of a sigificantinfluenza
Bioterrorism 1 Public meeting input out break during

1 Rapid disease spread potential
through urban areas

June 2005
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Table 4.1 (continued) Hazards Identified in Deer LodgeCounty, Montana

Hazard How Identified Why Identified
Drought 1 Montana Drought Advisory 1 Frequent historical drought events
Committee webite 1 USDA Disaster Declarations
1 National Drought Mitigation Cente 1 Relationship to wildfie danger
website 1 Impact to agricultural community
1 Data from the Western Regional | 1 Impact on natural resources and
Climate Center tourism
1 State DES website
1 NOAA Paleoclimatology Program
website
1 Public meeting input
Earthquake 1 Montana Bureau of Mines and 1 History of nearby earthquakes grea
Geology publication and website than 6.0 magnitude
1 USGS National Seismic Hazard | 1 Proximity to thelntermountain
Mapping Project website Seismic Belt and Centennial Tecton
1 University of Utah Seismograph Belt
Stations website 1 Potential for large losses
1 USGS National Earthquake
Information Center website
Flooding- Dam 1 National Inventory of Dans 1 Five high hazard dams and one
Failure website significant hazard dam exist in the
1 Dam Emergency Action Plans county
Floodingi 1 FEMA Flood Insurance Study and 1 Extensive history of significant
Riverine and Rate Maps flooding
Flash 1 AnacondaDeer Lodge Historical | ¢ FourPresidential declaredisasters
Records since 1974
Hazardous 1 AnacondaDeer LodgeHazardous | 1 Fixed facilities exist in the county
Materials Material Plan that house hazardous materials

Public meeting input

Regular interstate, highway, and
railroad trafic transport hazardous
materials

Landslideand
Ground/Soil
Failure

== =4

USGS National Landslide Study
Montana Department of
Transportation District 2 Priorities

1 Long history of mining in the county

Priority landslide areas exist along
roadways in the county

Structure Fires

Historical fire records
Public meeting input

1 Economic importance of downtown

Anaconda

Terrorism and
Civil Disorders

= =4 (=4 =

Centers for Disease Control webs
AnacondaDeer Lodge Emergency,
Operations Plan

Southern Poverty Law Center
website

1 Anti-Defamation League website

Heightened alert since September 1
2001

Small scale incidents have occurreq
in Deer Lodge County

Utility and

Communications

Outage

1 Public meeting input

Dependence of population on utility
services

Dependence of emergency seedc
on communications

4-2
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Table 41 (continued) Hazards Identified in Deer Lodge County, Montana

Hazard How Identified Why Identified
Volcano 1 MontanaHazard/Vulnerability 1 History of ash fall over county
Analysis 1 Proximity to YellowstoneCaldera
1 Public meeting input
Wildfire 1 DNRC records 1 Mountainous, forested, and
1 USFS records flammable terrain exists throughout
1 Public meeting input the county
1 Subject matter experts 1 History of significant wildfires
1 Growth in the wildland/urban
interface
Wind, Tornadoes, 1 National Climatic Data Center 1 High winds and evere
andSevere database thunderstorms, some causing dama
Thunderstorms 1 National Weather Service website  have occurred in recent history
Winter Storms 1 Western Regional Climate Center| 1 History of road closures due to wint
and Extended databas conditions
Cold 1 Public meeting input 1 Potential for power outages during ¢
cold spell

Assets and Community Inventory

An important piece of assessing the risk of the community to the studied hazards is to recognize wha
assets are more vulnerable to those hazards than others. Identifying the assets in the community is the
first step in assessing the vulnerdlas. In many cases, once important facilities are identified, they

can then be prioritized for mitigatiorExamples of community assets include the population, critical
facilities, government (publicly owned) facilities, businesses, residences, structures housing vulnerable
populations, road and utility infrastructure, natural resources, and the economyoStheportant

facilities typically protect the continuity of government, the safety of the population, or the economy.

Critical Facilities

Two different types of critical facilities exist, those that are necessary to maintain essential community
servicesand those that house vulnerable populations. Those facilities thanaréered vital to

public safetysuch as law enforcement, fire services, health services, communications, hazardous
materials storage, and other government services have beefiddeadcritical facilities. Examples

of facilities housing particularly vulnerable populations include elderly housing, schools, jails, and
shelters. These facilities were identified by the LEPC and through additional research. Tlanthbles
mapsthatfollow specify the critical facilities and locations of vulnerable populations. Replacement
values, where shown, are from theaconda Deer Lodge (MMIA) RX Property Schedufé Time

and resource constraints prohibited the collection of all values| feirattures. Future development

of this plan may allow for a more-thepth analysis.

® Robert F. Driver AssociateAnacondaDeer Lodge (MMIA) NPX Property Scheduleebruary 2002.

June 2005
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Table 4.2 Critical Facilities i Local Government Facilities

Name Address Size Replacement| Contents | Source of Notes
(sq. ft) Value ($) | Value ($) | Info.

County Courthose 800 Main Street | 52,995 $2,170,800| $244,600| LEPC, Built 1898 with
(Administrative Property additions/garages
Offices,Ambulances, Schedule in 1910, 1921,
Jail, and Garaggs 1941, 1972, 1973,
Does not include new 1974, 1976, 1983,
Law Enforcement 1985
Center
Water Deprtment 50 North Main 5,828 $112,000 $9,000| LEPC, Built in 1992

Street Property

Schedule

Lands Deprtment 7916 MT N/A N/A N/A | LEPC State owned

Highway One

West
Coroner 6s | 118 East Seventf N/A N/A N/A | LEPC Leased
Office/Historical
Society
Library Fourth & Main 9,876 $1,712,000f $803,400| LEPC, Built in 1898

Streets Property

Schedule

Search and Rescue | MT Highway DES

One, across from Coordinator

Town Pump East

Table 4.3 Critical Facilities 7 Fire Stations

Name Address Size Replacement Contents | Source of Notes
(sq. ft) Value ($) | Value (%) | Info.
Anaconda 420 West 5,996 $272,000 $11,200( LEPC, Built 1979
Commercial Property
Schedule
Opportunity Stewart & Hauser| DES
Opportunity Coordinator
Racetack N/A DES Locatedin Powell
Valley Coordinator | County
Warm Springs | Montana State DES Stateowned
Hospital, Warm Coordinator
Springs
Galen Galen State DES
Campus, Galen Coordinator
Antelope Lost Creek DES
Gulch/'Lost Coordinator
Creek
West Valley Mount Haggin & DES
Warren Coadinator
Georgetown 100 Fire Lane DES Includes
Lake Coordinator | ambulance quick
response unit

June 2005
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Table 44 Critical Facilities 1T Water and Sewer Facilities and Storage

Name Address Size Replacement| Contents | Source of Notes
(sq. ft) Value ($) | Value ($) | Info.

Wastewater MT Highway One| 880 $1,726,400 $352,500| LEPC, Processes-1/2

Treatment & MT Highway Property MG per dayBuilt

Plant 48 Schedule in 1987 & 1994

Water Storage | End of Evergreen LEPC 4 MG storage

Well Houses | N. Cable Road 5,668 $300,00 $333,800| Property Built in 1994
Schedule

Silver Lake Silver Lake N/A N/A N/A | DNRC Wooden flume

Flume(not critical to industry

mapped) in Butte

Note: No security at these facilities.

Table 45 Critical Facilities i Communications Facilities

Name Address Size Replacement| Contents | Source of Notes

(sq. ft) Value ($) | Value (%) | Info.

Radio Repeate| Rumsey Mountain 196 $5,000 $80,000 | Property Located in Granite

Building (not Schedule County

mapped)

Radio Repeate| i Co  Hi | | 100 $5,000 $80,000 | Property

Building (not Schedule

mapped)

Table 4.6 Critical Facilities T Transportation Facilities

Name Address Source of Notes

Information
BAP Rail Yard Willow & Park Streets DES Coordinator | Owned by Rarus Railroad
Car Barns Willow & Park Streets DES Coordinator | Housesschool luses

Bowman Field Airport

Highway 48

DES Coordinator

Table 4.7 Critical Facilities 1 Energy Facilities

Name Address Source of Notes
Information
Northwestern Energy 1000 East Commercial | DES EOP Possible PCB transformer oil

Offices

storage

Bonneville Power

Mill Creek & Willow

DES Coordinator

Possible PCB transformer oil

Substation Glen Roads storage

Northwestern Energy North Cedar DES EOP Possible PCB transformer oil
Substation storage

Northwestern Energy Mill Creek Road DES Coordinator

Substation

Nat ur al G a(sot | Morrel Road DES Coordinator

mapped)

Note: No security at these facilities. About 1.6 million people served from these locations.
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Table 4.8 Critical Facilities i Hazardous Materials Facilities

Name Address Source of Notes
Information
Magnumi Petroleuni 323 East Pennsylvania | DES EOP GasOil-Diesel, 1000 ft evacuatior
Beck Fuel Street
Al bert sonds /| 1300 East Park Avenue | DES EOP Hardware Store & Paint Products
Safeway Park & Larch DES EOP Hardware $re
Hardware Hank 216 West Park DES EOP Hardware Store & Paint Products
D&L Auto Sales 200 East Commercial DES EOP Paint Products
Dyeds Aut o P|107 Main DES EOP Paint Products
Peterson Paints 124 East Commercial DES EOP Paint Products
Deebds Mot or s| 1200 East Commercial | DES EOP Paint Products
Cookbés Col | i| 416 EastPark DES EOP Paint Products
Thriftway Super Stop 1420 East Commercial | DES EOP Propane Storage & Gasoline
Town Pump East Montana One West DES EOP Propane Storage & Gasoline
Town PumpWest 819 West Park DES EOP Propane Storage & Gasoline
Washoe Park Swimming DES EOP Chlorine Gas Storage
Pool
Memorial Gym Fifth & Hickory DES EOP Chlorine Gas Storage
Fairmont Hot Springs East of Anaconda DES EOP Chlorine Gas Storage
Montana State Hspital Warm Springs DES EOP Chlorine Gas Storage/Propane/G
Anaconda Foundry Sixth & Jefferson DES EOP Acetylene Storage
AnacondaDeer Lodge 800 South Main DES EOP Acetylene Storage
County Shop
Anaconda Job Corps 1407 Foster Creek Road| LEPC Pairt Products, Diesel
Center
AnacondaDeer Lodge 50 North Main Street LEPC Chlorine
Water Department
AnacondaDeer Lodge Southeast corner of LEPC Herbicide chemicals

Weed Department

Pennsylvania and Cedar

Note: None are required to report as part of SARA Title I

Table 4.9 Critical Facilities T State Facilities

Name Address Source of Notes
Information
DNRC 7916 Montana One West| DES EOP
Montana National Guard* | 101 North Polk Street DES EOP Approx. Capacity of 100
DPHHS, Anaconda Public| 307 East Pk Research
Assistance
Dept. of Transportation Polk Avenue Research

Montana State Hospital®

Warm Springs

Montana Statewideg
Hazard Assessmer

Approx. 600 Staff and Patients
$46,127,226 in structure value,
$7,623,973 in contents value

Galen State Hospital®

Galen

DES Coordinator

* denotesa potential shelter/evacuation center
~ denotes listing in multiple categories
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Table 4.10 Critical Facilities T Federal Facilities

Name Address Source of Notes
Information

US Post Office 218 Main Street Research

US Post Ofte 1 Railroad, Warm Springy Research

Table 411 Vulnerable Populationsi Hospitals, Assisted Living, and Senior Facilities

Name Address Source of Information Beds
Anaconda Community Hospital | Pennsylvania DES EOP 42
Hearthstone Fourth & Oak DES EOP 96
New Horizons Jefferson DES EOP 12
Hagan Manor (Housing Authority) 415 East Park Avaue DES EOR Property 40
Schedule:1,070 sq. ft.,
$66,400valug built in 1905
Community Nursing Home of 615 Main Property Schedule850sq. 62
Anaconda ft., $92,962value, built in
1972
Metcalf Senior Citizen Center* 100 East Pennsylvania | DES EOR Property N/A
Schedule:6000 sq. ft.,
$482,000 valugbuilt in 1977
Warm Springs State Hospital® Warm Springs DES Coordinator
Galen State Hospital® Galen DES Coordinator
* denotesa potential shelter/evacuation center
" denotes listing in multiple categories
Table 4.12 Vulnerable Populations- Schools
Name Address Source of Population
Information
Anaconda Senior High School* | Fifth & Main Streets DES EOP 459
Fred Modalry Middle School* 219 East Third Street DES EOP 255
Dwyer Primary* 1601 Tammany Street DES EOP 214
Dwyer Intermediate* 1510 West Park DES EOP 184
Lincoln Elementary* 506 Chestnut DES EOP 276
AHS Annex Fourth & Main Streets DES EOP 200 (estimate)
AW.ARE, Inc? 1400 Lighthouse Road>alen DES EOP 20
RYO Correctional Facilitfy 1316 Galen Rogd5alen DES EOP 60 per shift
Anaconda Job Corps*" 1407 Foster Creek Road LEPC 260
* denotesa potential shelter/evacuation center
" denotes listing in multigl categories
Table 4.13 Vulnerable Populationsi Large Day Care Facilities
Name Address Source of Information | Notes
Headstart 315 West Fourth DES EOP 6,600 sq. ft.,
Property Schedule $80,000 value, Bilt
in 1980
AnacondaPCA Family Resource | 229East Commercial DES EOP

Center
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Table 4.14 Vulnerable Populationsi Potential Shelters
(in addition to those with * in previous tables)

Name Address Source of Approximate
Information Capacity
Washington School 901 West Fifth DES EOP
Anaconda Elks Club 223Main DES EOP 300
LDS Church 1300 West Park DES EOP 200
Anaconda Catholic Community | 217 West Pennsylvania DES EOP 500
Center
Grace Baptist Fifth & Cedar Streets DES EOP 75
Assembly of God 300 East Fourth DES EOP 100
Hope Lutheran Washoe Park Drive DES EOP 500
Methodist Third & Oak DES EOP 300
St. Mar kds Epi s|601Main DES EOP 80
Mount Haggin Baptist 201 Warren DES EOP 100
Presbyterian Fourth & Main DES EOP 100
Church of Christ 300 Evergreen DES EOP 25
West Valley Community Center | Mount Hagdn & Warren DES EOP
Opportunity Community Center | Stewart & Hauser, Opportunity | DES EOP 50
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Map 4.15

Deer Lodge County, Montana
Critical Facilities
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Map 4.16

Greater Anaconda Area, Montana
Critical Facilities
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Non-Critical Government Facilities

In addition to the critical facilities and vulnerable populations, Anac@ekr LodgeCountyowns
othe facilities that are not necessary for the continuity of government or the protection of the
population, but would be governmdossesif damaged. These nanritical government facilitiesra
listed in Table 4.17

Table 4.17 Non-Critical Facilities i AnacondaDeer LodgeCounty Owned

Name Address Size Replacement| Contents | Source of Notes
(sq. ft) Value ($) | Value ($) | Info.
Washoe Park | Pennsylvania & | 21,660 $411,100 $63,400| Property Segments built in
Facilities Sycamore Schedule 1870, 1915, 1935,
1949,1977, 1985,
and 1994
City Shop North Cedar 1,300 $35,500 $6,000| Property Built in 1973
Schedule
Bitterroot 300 West 5,000 $0 $11,200| Property Built in 1900
Warehouse Pennsylvania Schedule
Recreation 923 West Fifth 2,500 $47,000f $154,000| Property Built in 1976
Office Schedule
Ben Goodman | East Fourth 3,168 $31,000 $3,300| Property Built in 1974
Park Schedule
Haef f nel| EastEndof Old 747 $19,800 $5,400| Property Built in 1900
Pump Station | Cable Road Schedule
Junction Housg Tamarack & 446 $16,600 $5,500| Property Built in 1938
Washoe Schedule
City Commons 525 $22,000 $0 | Property Built in 1910
Bandstand Schedule
East Anacondal 2401 East Fourth | 1,060 $47,000 $1,100| Property Built in 1960
Yards Schedule
Martin Sports | 200 North 8,000 $750,000 $27,000| Property Built in 1993
Complex Jackson Schedule
Trail Shelters | Old Works Trail 2,550 $45,000 $0 | Property Built in 1996
Schedule
Golf Course 1205 Pizzini 5,760 $737,350 $0 | Property Built in 1997
Schedule
Chamber of 306 East Park 1,920 $50,000 $0 | Propety Built in 1978
Commerce Schedule
Buildings

In addition to the critical facilitieand governmerbwned structuresesidences, businesses, and other
facilities are also vulnerable bazards. Based on 2000 US Census Data, the populatimeof
LodgeCounty 59,417 with 4,95&0using units. The median value of those owstaupied hosing
units is $70,700. Also, 23¥ivate, ron-farm establishments andd®7 non-employer establishments
exist. A further breakdown of the housiagits can be found in Tab#el8.
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Table 418 2000 US Census Housing Data

Units in Structure Number
1-unit, detached 3,879
1-unit, attached 139
2 units 115
3 or 4 units 151
5 to 9 units 59
10 to 19 units 68
20 or more units 255
Mobile home 289
Boat, RV, van, etc. 3
Year Structure Built Number
1999 to March 2000 55
1995 to 1998 158
1990 to 1994 111
1980 to 1989 156
1970 to 1979 588
1960 to 1969 458
1940 to 1959 1,572
1939 or earlier 1,860
Value Number
Less than $50,000 811
$50,000 to $99,999 1,252
$100,000 to $194,999 355
$150,000 to $199,999 72
$200,000 to $299,999 33
$300,0000 $99,999 0
$1,000,000 or more 6
MEDIAN $70,700

Using this census data, the total value of residential structuBEeinLodgeCounty can be estated

at $350,530,600 (4,958 hongiunits * $70,00/unit). HAZUSMH, a loss estimation model used in

the earthquake hazard analysis, has its own database, derived from national data sourcessthat differ
from the census data. Table 4sttbws the building stock estimates for Deer LoGgeanty.

Table 419 HAZUS Building Stock Replacement Values for Deer Lodge County, Montana

Type Replacement Value

Government $117,000
Commercial $49,050,000
Industrial $2,226,000
Agricultural $195,000
Religion $1,996,000
Education $2,301,000
Residatial $633,282,00(

Tables 4.18 and 4.1 monstrate theignificant differences in the data that can be used. The default
HAZUS data, for example, appears to be low for government and agriculture building stock, but high
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for residential building stock men compared to the census dafae US Census data will be used for
all hazard profiles except the one for earthquake.

Population

US Census data defines the 2000 population of Deer Lodge County as 9,417 phepepulation
of Deer Lodge Countigs primarily located in and around Anaconda. Table 4is16 the percentages
by area.

Table 420 AnacondaDeer Lodge County Population Distribution

Area Percent of Population
Anaconda* 68.5%
Georgetown Lake * 0.8%
Oppotunity* 6.7%
Big Hole ValleyA 1.0%
Warm Springs/Galen* 3.8%
West Valley 13.4%
Remai nder of CountyA 5.8%
Total 100%
Notes:

* Source:2000 Census Block Population Map Summary

A Estimate

The median age of 42.3 years in Deer Lodge County is signiffaalder than the statewide median of
37.5 years.According to 2000 US Census dat&,8% of the residents 1,770 peoplare over 65
years oldcompared to the state figure of 13.4%herefore, Deer Lodge County has a significantly
higher elderly andpecial needs population as compared to the rest of the state.

Infrastructure

Significant infrastructure supporting area communities and the Northwest United Stistes

throughout Deer Lodge CountyMost esidents receive their electricity and natgas from

Northwestern Energy and telephone services from Qwest. Several cellular telephone towers are also
present and are owned by various entities. The major roadways and most of the roads and bridges
within Anaconda are paved. Outside county roadgigver, are frequently graveUS Census TIGER

data shows that approximately 580 miles of roadway exist in Deer Lodge Cotihgyvalue of

county owned vehicles and heavy equipment is $3,685,845 and $935,000 respectively.

Anaconda is served by a public water supplthwhe facilities servicing the public watsupply and
sewage treatment outlined in Table.4¥he Anaconda water supply cogieom six wells near Warm
Springs Creek on the western outskirts of Anacoridas system includes chlorine disinfection,
services approximately 6,224 people with 2,997 hapg, and has an average demand of 3.53 million
gallons per day. The Anaconda wastewater system has roughly the same seopigiation. The
community ofWarm Springs is served by the Anada water supplhyand Galen has its owgentral
water systemowned by the State of Montana. Warm Springs and Galen each have their own
wastewater systemdvany subdivisions and housing adepments additionally have their own

* US Census Bureathttp://www.census.gov/geo/www/tiger/
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systems based on demand and water quality cartairements Buildings in the more rural parts of
the county are often served by individual wells and septic systems.

Deer Lodge County supports several major regji@hectric transmission lines and substations. These

lines pass through the eastern part of the county from Silver Bow County to Powell.Cohaty
major substations service roughly 1.6 million people in the Northwest United States.

Economy

For many ears, the Deer Lodge County economy was driven by the mining industry. Today, the
economy is dit more dversified. Table 4.28hows the 1997 Economic Census data for Deer Lodge
County.

Table 421 1997 Economic Census Data for Deer Lodge County, Moma*

Description Number of Establishments Sales, Receipts, o

Shipments
Retail trade 42 $49,535,000
Accommodation & food services 39 $12,209,000
Health care and social assistance 30 $9,151,000Q
Arts, entertainment, andaeeation 10 $8,460,00Q
Professional, scientific, and technical 10 $2,691,000
services
Other services (except public 9 $1,842,000Q
administration)
Administrative, support, waste 4 $1,068,000
management, and remediation services
Real estate, rental, aneblsing 7 $1,020,00Q
Wholesale Trade 2 D
Mining (not published for counties) N N
Utilities (not published for counties) N N
Construction (not published for counties N N
Transportation and warehousing (not N N
published for counties)
Information (notpublished for counties) N N
Finance and insurance (not published fo N N
counties)
Management of companies and enterpri N N
(not published for counties)
Manufacturing (none) 0 $0
Education services 0 $0
D = Withheld to avoid disclosure
N = Not avalable
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Land Use and Future Development

Anaconda was once a much | arger comoverdid000y 1 n
Currently, with the Deer Lodge County populatio® 17, population figures are beginning to

stabilize after years gfopulation loss.Projections show that the number of people in Deer Lodge
County will continue to show a net decrease over the next five years, but then begin to inbease.

of the population losses are in the developed parts of the county sunh@mAa, Opportunity, and

West Valley. Areas that are seeing an increase in development and population are Georgetown Lake
and the mountainous regions south of Anacond#ese areas are generally expected tticoe to

grow but the exact locations whatevelopment will occur in the future and the numbers of structures
are unknown. The types of structures are primarily residential.

Map 4.22shows the land within Deer Lodge County thaeddrally or state owned. Map 4.23 then
shows the federal andase landsn gray with the general land use for the remaimrigate and locally
owned property

Map 4.22

Deer Lodge County, Montana
State and Federal Lands
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Montana Dept of Corrections
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US Bureau of Land Management

US Forest Service
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® Montana Department of Commerce, Census and Economic Information Center. May 2005.

http://ceic.commerce.state.mt.us/
June 2005

4-15

t



Map 4.23

Deer Lodge County, Montana
State and Federal Lands with Land Use
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AnacondaDeer LodgeCountydoes not currently have a growth policy plan, but the county does have
a land use permit system consigtof the Anacond®eer Lodge County Development Permit

Systenf and the AnacondBeer Lodge County Subdivision Regulatian8oth governing documents
are dated 1992 and 1994 respectivélizese documents guide the current and future development. A
summay of each document and how they pertain to hazard mitigation followeddition, Anaconda
Deer LodgeCountyalso has a local building code enforced.

AnacondaDeer Lodge CountDevelopment Permit SystenDecember 2, 1992

The permit system in Anacondzeer Lodge requires a land use permit for all development. The only
specific requirements relatedtiazardmitigation pertain to flooding. This document creates a
floodplain overlay district that recognizes the National Flood Insurance Program requgeutined

in AnacondaDeer Lodge County Ordinance 106he permit system also requiradverts and bridges
on natural watercourse be designed by a professional engineer and passyter fl00d without
damage to the bridge or culvert and withowtediing floodwaters.Those culverts and bridges not on a
natural watercourse must pass runoff from g@8r, 6 hour storm event.

The Georgetown Lake Development District outlined in the permit system has more robust mitigation
requirements. This distt requires runoff and erosion control measures for large developments and

® AnacondaDeer Lodge County Development Permit System, December 2, 1992.
" AnacondaDeer Lodge County Subdivision Regulations, Jand&g4.
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includes enhanced wetland, stream, and lakeshore protections. The district also requires a wildfire
prevention plan and mitigation. Development is restricted on slopes over 2B&seidentified as
unstable.

AnacondaDeer Lodge County Subdivision Regulations, January 1994

The subdivision regulations govern the creation of subdivisions throughout the county. Minor
subdivisions are considered to be five or less lots and malativisions greater than five lots. The
documentegburposes of the regulations address some of the topics related to hazard mitigation. For
example, one purpose of the regulation$§iiyhe avoi dance of danger or i
hazard or théack of water, drainage, access, transportation ot her publ i c ser vi cc¢
calls for the protection of life but does not go as far as addressing the protection of property.

Additionally supporting this purpose is the requiremént, h e ing baand shall consider the

following: relevant evidence relating to the public health, safety, and wel{dr&-3,a,1)

ALow | mpact 0 Midmnothavé&as kestrictive devielopment requiremesntsther
subdivisions but the regulations ate that the subdivisiomu st not be | ocated on
natural or mafmade hazards All subdivisionsmustibe sui tabl e for subdi vi s
flooding, snow avalanches, rotMls, landslides, and other hazards. Additional restristare placed

onland in the floodway or deemed subjectltmding by the governing body. réper drainagés also

required and thgoverning body can require fire fighting facilities

With respect to wildland fire, subdivisions are not prohibited it fiig¢ hazard areas (as determined

by the US Forest Service or Montana Department of Natural Resources and Consebudatioey

must conform to special standards. These special standards include two entrance/exit roads, the road
right of way be clearedf slash, and bridges be designed for loads of 20 tons and constructed from
nonflammable materials. Structures are prohibitedovestedslopes greater than 25% and on

specific topographical features. The minimum lot sizes are as follows:

% Slope Open Grass Forest & Brush

0-10 1 acre 2 acres
10-20 2 acres 3 acres
20-25 3 acres 4 acres
Over 25 5 acres Not permitted

The subdivision regulations also contain water supply requirements:
A 500 gallons/minute for lots one acre or more
A 750 gallons/minutéor lots one acre or less with no central water
A 500 gallons/unit with a minimum of 4,000 gallons available

AnacondaDeer Lodge County Capital Improvements Plan, July 2002

The Capital Improvements Plan for Anaco+idkeer Lodge County eshdishes priorities for large scale
infrastructure projectsThe majority of priorities/projects are not specific to disaster mitigation but are
related to the upkeep of existing systems and facilities amlticbase of equipment émharce

public safety.
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Vulnerability Assessment Methodology

The vulnerability assessmenas conducted usingambination of GIS analysis techniques and
ballpark estimatesWhile some hazards have digital data depicting the degree of risksattre
countywde area, otherdo not. Where possible, the digital data was used. Otherwise, a plausible
scenario was created, and based on community values, potential losses were estimated.

Deer Lodge County does natrrentlyhave structures mapped into a GIS dasgb Therefore, the

Montana Department of Revenue Computer Assisted Mass Appraisal System (CAMA) system was
used to delineate what parcels of land had taxable stegaburthem. This data whmited by the fact

that it did not cover the Georgetown Lakea, nor did it locate where the structure or structures were
located on the parcel. This database, however, did provide structure values for the parcels. Whenever
possible, the hazard area was overlaid on the parcel data to determine an estimagedihumb

structures and the associated structure replacement values that lie within that hazard area. For the
Georgetown Lake area, the fire department provided an estimate of the total number of structures in
the area within Deer Lodge County and estimafdbose in certain hazard areas.

In most cases, the total dollar exposure was multiplied by a damage factor since many events will not
result in a complete loss of all structures. Frequently, only parts of the hazard area are affected or
st r uct tusuffersa cainpletedloss and may have only minor damage. These figures, of course,
will only represent estimates but are based on current hamdrexposurdata. Whenever possible,

losses were estimated based on factors listed in the F&Eist& and Laal Mitigation Planning How

to Guide: Understanding Your Risks

Critical facilities were identified by the Local Emergency Planning Committee (LEPC) and the parcels
were then selected from the Department wod#d Rever
for taxable structures wassed for the criticalacilities.

The population impacts were qualitatively assessed based on the percentage of the population
estimated to have residences in the hazard area and the general warning time that could e expecte
The loss of life and possible injuries are difficult to determine and would be dependent on the time of
day, event location, and hazard specific circumstances.

June 2005
4-18



Hazard Profiles

AVALANCHE

Description

An avalancheccurs when aection of snovgives way to graity. When snow accumulations on a
slope cannot be supported any longer, the snow support structure may break and fall creating an
avalanche. The subsequent rush of unsupported snow can bury and move things inTisgyath.
frequently occuwith little, if any, warning. The majority of avalanches do not cause any damage;
occasionally however, people and property may fall in their paths.

According to the Montana Disaster and Emer genc)
accumulatiorof snow is possible anywhere in Montana, then we can evaluate the potential for hazard
solely on the basis on terrain characteristics. The most important factor by far is terrain steepness. Wet
snow avalanches can start on slopes of 20 degrees orde#is loptimum slope angle for avalanche

starting zones is 285 degrees. Slopes steeper than 45 degrees will not normally retain enough snow

to generate large avalanches, but they may produce small sluffs that trigger major avalanches on the
slopes below Therefore, all slopes of 20 degrees and greater should be considered as potential

aval anche sites. o

History

The history of avalanches beer LodgeCounty isvery limited Most avalanches occur in remote
areas with little if any damages. Occasibndiowever, avalanches can impact people and/or
property. Only four instances of significance have been noted by LEPC members or were found in
historical avalanches records. These noteworthy events are:

A December 26, 2000 Three boys were injured in @valanche while skiing in a closed
section of the Discovery Basin Ski Resbrt.

A Ear | y 1 TWo%abalities in an avalanche near Miller Lake

A Mi d 1©Ahewdlanche occurred near Cable Créétrthwest Deer Lodge Coupt®

A February 28, 1967 Two small houses were lost to an avalanche in Anaéonda

None of these relatively small instances of avalanches have resulted in a federal or state disaster
declaration.

Probability

The Colorado Aalanche Information Center has compiled statistics on a statewide basis on avalanche
fatalities. Montana ranks fifth in the nation with over 50 fatalities from 1950/51 to 2000/01. Looking
at the activities the individuals were undertaking at the tintbeo&valanche, climbing, backcountry

skiing, and snowmobiling rank as the top thr8asedon the history of avalanches in Deer Lodge

8 Montana Disaster arfimergency Servicesttp://discoveringmontana.com/dma/des/
° CyberSpace Avalanche Centhttp://www.csac.org/
19 LEPC/Public Me&ng Input
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County a few fatalities can be expected every few decades and property damage is possible, but
neither is very likely The probabiliy of an avalancht cause enough damage for a county, state, or
federal disaster is considereerylow based on the historical record.

Mapping

A map titled Vulnerability to Avalanches in Montana published in the Montana éH&zdnerabilty
Analysis from 198 &Bhows thevery general areas within Montana that are considered vuliesi@b
avalanches. Map 4.Zhows an electronically scanned version of the legend and map zoobeet to
LodgeCounty. Although somewhat difficult to read, thaprshowshe western parts of Deer Lodge
County to be at greatest risk for avalanclvéh a moderate vulnerability extending across the western,
central, and satheast parts of the County asdother small section in the northeast carridrese

areas caicide with the mountainous regions of the County.

Map 4. 24 Deer LodgeCounty Avalanche Vulnerability**

ISTAY)
LEGEND TN

High Avalanche Vuinerability

Moderate Avalanche Vulnerabiiity

Low Avalanche Vulnerability

Associated Hazards and Other Factors

Avalanches often occur independently from other hazards but can occasionally be linked to significant
winter storms and high wind events. During years of heavy snowfall and increased incidence of
avalanches, a rapid snowmelt can then lead to flopdiegmmon problem in Deer Lodge County

Vulnerability

Critical Facllities

Critical facilities inDeer LodgeCounty historically have not suffered losses or been taneat by
avalanches Not that a critical facility could not be impacted, but the probability is very low. Most

the Anaconddeer Lodge Courthouse, are located on sloped teriie prlmary exceptloms

however,are roadways and communications equipment. Typically, communications equipment, such
as radio towers, are located on mountain peallsaee somewhat protected due to their locations near
the peaksbutthey arenot immune to avalanchesPotential losses to roadways and communications

' Montana Disaster and Emergency Servidésntana Hazard/Vulnerability Analysi$987.
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equipment could easily total into the hundreds of thousands of dollars, but the probability of such an
event is considered very low.

Potential Losses

Like critical facilities, potential losses tohatr structures areonsidered low Most avalanchprone

areas are located on federal or state lands and do not havieangmumbers of structureS.he

patential for economic losses is more likely yet probably not sigmfic An avalancheould destroy

an area designated for logging, however, such an event may also create fallen timber fondnarvest
With tourism being darge part of the regional ecang, severe avalanche seasons coula fzn

impact on the winter sporessonomy. Although the potential for economic losses exists, the potential
is not considered significant.

Potential Population Impacts

Basedhe historical record, fatalities in Deleodge County occur infrequentlyAn average of one

fatality per year over the past 50 years has been found across the entir€retgietential for

population impacts from avalanches, especially when aoedto other hazards,densideredrery

low. The greatest threat to the population from avalanches is to those participating in winter outdoor
activities such as skiing, snowmobiling, and snowshoeing, particularly when conducted in the
mountainous backcountry.

Impact of Future Development

The AnaondaDeer LodgeCounty Subdivision Regulatiorspecifially identify avalanche areas as
unsuitable for subdivisions. This regulation does not, however, guide development that does not
undergo subdivision review. The only exception is the Georgetownekelopment District where
development is restricted on slopes over 25%. In other parts of the canchigven in the

Georgetown Lake area, development can possibly occur in avalanche prone areas. Fortunately, most
of the land prone to avalanches iddeally or state owned.

Data Limitations

The data on avalahes in Deer Lodg€ounty is quite limited. These hazards are not expected to
seriously threaten the community, and therefore, have not been studied thoroughly. The data that does
is exist is @her on a national, not countyide, scale or is old and somewhat obsal Avalancheare

such site specific events that pinpointing specific vulnerable areas is quite difficult and costly.
Therefore, this hazard profile is general in nature and dmiltiore specific if better data is ever

compiled. Irregardless, individual property owners are encouraged to consider these hazards specific
to their site.
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AVIATION

Description

Aviation accidents can occur for a multitude of reasons from mechanicaéfto poor weather

conditions to intentional causes. Accidents can vary from small single engine aircraft to large
commercial jets. The location of the accident, such as a remote area versus a populated location, also
plays an important role in the aomtt of destruction caused.

Deer Lodge Countizas one small airpoflBowman Field (3U3), 3 miles northeast of Anaconda at an
elevation of 5,030 feet. Bowman Field serves-nommercial, private commuter, and recreational
aircraft. The airport is owned nacondaDeer LodgeCounty, has two paved runways, and serves
an average of 126 aircraft operations/wéek.

Commercial service is provided anumber of area airporizrimarily Butte, Missoula, and Helena.

Large passenger aircraft gigrg these airpostand those traversing the region often fly over Deer
LodgeCounty. Small aircraft accidents may be relatively minor in nature involving none or few
casualties, whereas, a large commercial aircraft could create a mass casualty incident requiring outside
assistance.

History

Table 4.2%riefly summarizes the accident reports filed by the National Transportation Safety Board
asoccurring inDeer LodgeCounty.

Table 425 NTSB Incident Report Summary for Fatal Accidents in Deer Lodge County

Date Casualties Cause

September 81987 2 fatal Big Horn Sheep hunters crashed into the east wall of Bund G
while flying at low altitude.

March 6, 1986 3 fatal, 1 injured Water in fuel and engine power problems promplegilot to
attempt a forced landing but stad into a tree in Goat Flats.

August 18, 1978 6 fatal Pilot error during private flight to Butte, MT from Yelm, WA

carrying a baseball team. Crash occurred on the hill above
Evergreen Street.

December 28, 1977 | 2 fatal Pilot, not instrument rated, toakf during poor weather
conditions and crashed shortly after takeoff.
April 16, 1965 1 fatal Pilot, not instrument rated and having not flown in 8 years, to

off in instrument conditions and crashed near Anaconda.

Another fatal accident by the Champio Mi ne i n t he 1990 0bkutawexwdof ec al |
this accident was not found in the NTSB databd3ee NTSB database also had a record of 15 non
fatal, but damaging incidents since 1964.

12 Statistics provideddy www.airnav.com
13 Information derived from the National Transportation Safety Board aviatioient databaséttp://www.ntsb.gov/
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Probability

As the historical record demonstratiéee probability for a private, small aircraft accident is much
greater than one involving a large commercial j@d&er LodgeCounty. Although an incident

involving a commercial passenger flight and mass casualties cannot be ruled out, the probability is
considered low.Since 1964, 14 fatalities from aircraft accidents have occurred in Deer Lodge County
and a total of 20 incidents have been recorded by NTE2Bed orthese statisticaver a forty year

period (19642003), a teryear average can be denveln an average teyear periodb incidents

causing damagean be expected involving 3.5 fatalities. The annual averdyB iacidents and 0.35
fatalities. Based on this history and public meeting input, the probability of a major disaster is
consicered moderate.

Mapping

The statistics show th&tal inciderts primarilyhapperoff-airport, however, many of the ndatal

incidents occur at the airporTherefore, determining hazard areas basdtleairpor® s | ocat i on
would only be minimally berfecial andwould not show all hazard areashéreforean analysis

involving the proximity to the airpoxtill not be completed here. The airpodan be found in the maps
depicting the critical facilities.

Associated Hazards and Other Factors

The hazat of aviation accidents can involve multiple factors. The two most significant include the
location of the accident and the cargo on board. The location of an aviation accident will determine
the significance of ground casualties and damages. An aiac@flent in a populated downtown area
has a much greater potential for additional casualties and property damage than one that occurs in a
remote part of the county. The location also affects the ability of responders to get to the crash site.
The moumainous terrain in Deer Loddg@ounty can make rescues and recovery difficult, particularly
during inclement weather. The cargo is an important factor if such cargo would create a hazardous
material release or increased fire hazard. Should the contehesafcraft be hazardous, the situation
would need to be treated not only as an aviation accident but also as a contaminated site. The
possibility of an aviation accident as an intentional act cannot be ruled out, in which case, the accident
site wouldalso become a crime scene and possibly involve mass casualties.

Any hazard that involves aircraft in the response or recogeh wildfire suppressioopuldinclude

an aircraft accent as an associated hazard. An examplsupply aircraft haulig recovey materials
following a disaster Severe thunderstorms, hail, and strong winds can all contribute to an increased
hazard to pilots.

Vulnerability

Critical Facilities

All critical facilities in Deer LodgeCounty are considered to be at risknfraircraft accidents. Given
the nature of historical events and the probability of a specific facility being hit, the overall
vulnerability of any given critical facility is considered very low. The only infrastructure that can be
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considered at a sliglythigher risk are the tall communications towers and power lines. Again,
however, the likelihood of this type of infrastructure coinciding with a crash site is considered low.

Potential Losses

In most aviation accidents Deer LodgeCounty, the lossesre limited to the people on board and the
aircraft itself. Should an accident occur in a developed area, structural losses in therheahbbd
$150,000 (2 homes x $7@0/average home) plus ground casualties could be found. A large
commercial jet ira developed area could potentially destroy an entire aigklfbr a loss of roughly
$700000 (assuming approximately &fuctures were destroyed). Additional losses, including
potential econmic losses, could resuluring a mass casualty incident bist magnitude.

Potential Population Impacts

The population impacts are going to be directly related to the type of aircraft involved, the number of
people on board, the location of the accident, and the number of people in the area of the crash site.
Typically, with aircraft accidents, very little warning exists so the population would be unaware until
after the event occurred.

Impact of Future Development

Due to the somewhat random location of aircraft accidents, the impact of future development is
generally the same irregardless of where that development occurs, with the possible exception of in the
immediate vicinity of the airport. An airport development district exists in Deer Lodge County that
restricts development in the area directly surroumde airport. Therefore, the impact of future
development is considered minimal.

Data Limitations

The National Transportation Safety Board keeps very detailed records of damaging aircraft incidents.
These records allow for4{depth analysis of indidual accidents. The randomness of aircraft

accidents, however, limits the usefulness of such information in determining the potential for losses
and areas of greatest hazard. Data outlining the auoflaircraft passing over Deer Lodgeunty

and the aras they typically traverse would help to quantify the potential for additional major accidents.
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COMMUNICABLE DISEASE and BIOTERRORISM

Description

Disease can be devastating to a community through its population or its economy. Human diseases
when onan epidemic scaJean lead to high infection rates in the population. Depending on the

disease, quarantines and mass fatalities may result. Highly contagious diseases are the most
threatening to the communjtgnd even if the mortality rate is low inetiyeneral population, such as

with influenza, the disease can be highly hazardous for the elderly, children, and those with suppressed
immune systems.

Humans are not the only disease concern. Contagious animal and plant diseases could distress the
agricdtural community. In such a situation, food supplies and the economy would be threatened
depending on the disease and animal or plant affected. Known livestock and animal diseases such as
Foot and Mouth, Chronic Wasting, Bovine Spongiform EncephalofBtB§ or Mad Cow Disease),

West Nile, and Brucellosis, among others, could have damaging effects on the livestock pofulation.

Diseases can be transported in a number of ways including naturally and intentionally. Naturally
occurring diseases, some ofiathmay not have even formed yet, could infect the population or
agriculture with little notice. Others, such as influenza, may be particularly severe in any given year.
Terrorists could use biological agents as a method of attack on both our poputatimod supplies.

History

Diseases are a part of everyday life. When they significantly impact the population, however, actions
are taken to prevent additional infection. Fortunately, notable events have not occurred in Deer Lodge
Countyinrecenthtsor y, but in the early 190O0ThesSpdnishr ee e v
influenza outbreak after World War | in 191819 caused 9.9 deaths per 1,000 people in the State of
Montana®® Historical records from area newspapers show that the influeribeeak was so bad in

1918 that residents were quarantined from November 30 to December 17.

In nearby Butte, another quarantine was in place from September 15, 1934 to November 1, 1934 for
children under the age of eighteen after seven cases of politsn{pefant paralysis) were discovered.
Residents recall a polio outbreak in Anaconda in the -B®4me period and claim the whole city of
Anaconda was shut down after about 200 people were infected.

Recent years have not resulted in additional sicant events, however, the 1979 and 2003 influenza
season were particularly severe.

Probability

The probability of an epidemic in Deer Lodge County is rather difficult to assess based on history and
current data. Medicine has improved significantly dherpast 50 years and continues to do so every
day. Given the urban nature of Anaconda and nearby Butte, the probability of rapid infection is
somewhat greater than more rural parts of the county and ¥¥ate rapid worldwide travel ite

4 Montana Department dfivestock,http://www.discoveringmontana.com/liv/
15 Brainerd, Elizabeth and Mark V. Siegleéfhe Economic Effects of the 1918 Influenza Epidendane 2002.
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probability d an epidemic infecting humans, animals, or plattsome point in Deer Lodge County is
considered high

Mapping

The @mmunicable disese and bioterrorism hazard is somewhat uniform across the county. The urban
areas may be slightly more vulnerablehe rapid spread of disease in humans, however, the more

rural areas are more vulnerable for animal and plant diseases. Therefore, mapping does not enhance
this hazard profile.

Associated Hazards and Other Factors

Other disasters such as those thatlt@suhe loss or contamination of potable water or sanitary

services may result in an increased probability of disease. Often following a large scale disaster,
disease is a primary concern. The time of year and weather conditions may also be atfator in
development of an epidemic. A bioterrorism event may be tied to or done in conjunction with a larger
scale terrorism event.

Vulnerability

Critical Facllities

Critical facilities are not structurally threatened by communicable disease and bisterimwever,

their accessibility and function can be lost. Contamination of a critical facility could render the facility
nontfunctional until decontamination or the threat has passed. For this reason, all critical facilities are
assumed to be at riskoin communiable disease and bioterrorism. As with any biological event, the
hospitals and health service providers would most likely discover a threat and possibly become the
first contaminated. This threat, however, when compared to the threafpiaptlation and from other
hazards is considered low.

Potential Losses

Potential losses from commigable disease and bioterrorisimadditionto the population (discussed

in the next section), is to the economy. Human, animal, or plant diseases haeall significant

impact on the Deer Lodge County economy. A human quarantine or highly publicized event may
affect sales and tourism in the community resulting in long term economic impacts. Animal or plant
diseases nationwide could have an overagchifect on the national economy. More directly,
howeverDeer Lodge County has 109 farms totaling nearly 135,000 acres. In 2002, total cash receipts
from agriculture were 4159000 with $3,324,000 from livestock salest the start of 2004, Deer
LodgeCounty had,800head of cattle antl,200 sheefor agriculture purpose$. This income and

livestock could be lost in a severe animal disease outbreak.

18 Montana Agricultural StatisticService http://www.nass.usda.gov/mt/
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Potential Population Impacts

Theentire Deer Lodge Counpopulation 0f9,417is at risk for contreting disease. The urban nature

of Anaconda makes ihore vulnerable to rapidly spreading and highly agidus diseases than more

rural parts of the CountyThe state hospitals and facilities in Warm Springs and Galen have high

density housing that cadilcontribute a rapid spread of disease in those populatfomsther

contributing factor is ta higher than average percentage of people over 65 years old in Deer Lodge
County. Over 1,700 people dr8.8%of the populatiortompared to the state averagedl84% are

over the age of 65The number of fatalities in the County would depend on the mortality rate and the
percentage of the population affected. The ability to control the spread of disease will be dependent on
the cantagiousness of the diseas®vement of the populatiomnd the warning time involved

Impact of Future Development

Future development would not be directly impacted by communicable disease and bioterrorism, but
any additional residents would be at risk for disease.

Data Limitati ons

Disease is a difficult hazard to provide specifignerabilities on For a disease to have a major

impact, it first has to enter the community and then spread. That starting point, how the disease
progresses, and preventative actions taken widrdehe the eventual outcome. The data and analysis
are limited by these outside factors.
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DROUGHT

Description

Drought isan insidious hazard of naturéAlthough it has scores of definitions, it originates from a
deficiency of precipitation over antexnded period afime, usually a season or mor&his deficiency
results in a water shortage for some activgyoup, or environmental sectoDrought should be
considered relative to some lotgrm average condition of balance between precipitation and
evapotranspiration (i.e., evaporation + transpiration) in a particular area, a condition often perceived
as 0 noltisasb @lated to the timing (i.e., principal season of occurrence, delays in the start of
the rainy season, occurrence of raingétation to principal crop growth stages) and the effectiveness
(i.e., rainfall intensity, number of rainfall events) of the rai@her climatic factors such as high
temperature, high wind, and low relative humidity are often associated with it innegiopns of the

world and can significantly aggravate its sevefity.

Droughts can range from minor to severe, stenrh to longterm with a variety of determining factors
such as precipitation, soil moisture, and tree moisture. A minor;t&mortdroughcan slip by

unnoticed while a longerm severe drought can impact the agricultural economy, natural resources
such as fish populations, and even public water supplies. In Montana, drought conditions have also
been associated with grasshopper infestatand blight.

Montana is known for its arid climate and Deer Lodge County is no exception. The region has been in
drought for the past several years based on climate information, drought indices such as the Palmer
Index, and drought monitorireg the naional level. Figure 4.26hows the drought status of the United
States in January 2005. Note that Deer Lodge ¢
The State of Montana has a Drought Advisory Committee and a State Drought Plan in athtede

this hazard. Historical weather records show that Anaconda temperatures can get as high as 100°F in
the summer with extremely low humidities and high winds. Such dry, hot conditions exacerbate

drought conditions during periods of low precipibati

" National Drought MitigatiorCenter http://www.drought.unl.edu/index.htm

June 2005
4-28


http://www.drought.unl.edu/index.htm

Figure 4.26 National Drought Conditions as of January 2005

U.S. Drought Monitor . %

Intensity; Drought Impact Types,

[ | DO Abnormally Dry r~' Delineates dominant impacts !

[] D1 Drought - Moderate A = Agricultural (crops, pastures,

[ D2 Drought - Severe grasslands) ?:—/\l

B D2 Drought - Extreme H = Hydrological {water)
I 04 Crought - Exceptional  (No type = Both impacts)
USDA

The Drought Monitar focuses on broad-scale conditions. = | -_,..._.._NJ.:_.,.'.'\...,.,.q, Conter u

Local conditions may vary. See accompanying text summary

for forecast statements. Released Thursday, January 27, 2005
http:!.-‘drought.unl.edufdm Author: Brad Rippey, U.5. Department of Agriculture

History

Drought has a long history in Deer Lodge County and all of Montana. Paleoclimats stulie
extreme periods of drought hundreds of years ago. The periods-87208.D., 706850 A.D., and
10001200 A.D. are identified as lortgrm periods of drought in the Northern Great Plafnsn

recent timesa more detailed weather monitoring netiwhas developedindclimate records

generally date back 100 years in Montana. Based on data from Montana Disaster and Emergency
Services, Deer Lodge County has been in drought severaldiraethe past decade. Table 4.27
identifies and describes e periods.

'8 Montana Disaster and Emergency ServiGate of Montana MukiHazard Mitigation Plan and Statewide Hazard
AssessmeniOctober 2004.
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Table 4.27 Deer Lodge County Drought Periods since 1960

Time Description
Period

19306{The ADust Bowl o0 created
storms throughout the state.

1 9 6 0 6 { Entire state affected, althougfre impact of this drought
was lessened through better conservation practices su
crop stripping.

19706 {ByMay1977, over 250,000 acres of Montana farmlan
wasdamaged by wind. The State of Montana began
taking protective measures due to criticadiy
hydroelectric power supplies.

1985 USDA drought disaster declaration. A typical 2,500 aq
farm lost more than $100,000 in equity. The state
agriculture industry lost nearly $3 billion in equity.

2000 Statewide drought disaster designasiam2000, 2001,
present and 2002. In 2004, Deer Lodge County, as a
Acont i gu qwas givercadJSDAtSgcretarial
Disaster Designation. Most protective measures are b
conducted at the county level.

Probability

The National Oceanic and Atmospheric Adistration Paleoclimatology Program has studied drought

by analyzing records from tree rings, lake and dune sediments, archaeological remains, historical
documents, and other environmental indicators to obtain a broader picture of the frequency of droughts
in the United States. According to their rese:
severe at the 19506s drought have occurred in ¢
past 300400 years, and thus we should expect (andfpigrsimilar droughts in the future. The

paleoclimatic record also indicates that droughts of a much greater duration than any in the 20th

century have occurred in parts o'fBabedontths Amer i c:
resear c h  drought situaliod &oQld ke expected approximately once every 50 years or a 20%
chance every ten years. An extreme drought, we

probability of occurring once every 500 years or a 2% chance of occurringecaihe.
Mapping

Drought is regional hazard, and therefore, mapping at the county level is not appropriate here. The
county is assumed to have the same risk countywide. Mapping of the current drought status is
published by the US Drought Monitor weeldgd the Montana Drought Advisory Committee monthly
from March through October.

9 National Climatic Data Center, Paleoclimatology Brarttp://www.ngdc.noaa.gov/paleo/paleo.html
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Associated Hazards and Other Factors

Drought is most commonly associated with wildfire in Deer Lodge County. Dry conditions contribute
to lower moisture content in the éieand plants that provide fuel for wildfires. An initial look at the
driest years show that they do not directly coincide with severe wildfire seasons, however, the effects
of drought can carry into the long term. One season of severely low preadipitetionot be enough

for extreme fire behavior, however, followed by several seasons of below normal precipitation, the
conditions can contribute to an increased probability for significant wildfires. Drought often Kills trees
and plants that then becomery dry fuels for wildfires years later. Shoerm drought conditions can
prime grasses on narrigated lands for grass fires and letegym drought conditions can additionally
impact the heavier timber fuels for forest fires.

Counter intuitively, in mantainous areas, such as Deer Lodge County, drought can quickly be
followed by flash flooding. Dry soils are not as permeable to water, and therefore, heavy rains run off
faster than on moist soils and can more easily lead to flash flooding.

Blight and gasshopper infestations have a greater probability of occurring in drought conditions.
Besides the hydrologic and agricultural impacts, drought can also lead to severe duststorms and soil
erosion affecting the population and ragriculture economies. Alitional concerns include the water
temperatures for fish populations, hydroelectric power supplies, and public water sources.

Vulnerability

Critical Facilities

Generally, critical facilities are not affected directly by drought. Infrastructure rebyirige water

supply is the primary exception. If the water supply for public drinking water and sewer systems was
threatened, those losses could total millions of dollars should equipment be damaged or outside water
need to be shipped into the countyheTprobability of a drought of that significance is considered low.

Potential Losses

The most probable losses from drought are to the economy. Drought significantly impacts the
agricultural economy and can additionally impact tourism. Deer Lodge Ctmiakyd over $800,000

in crop sales during 2002. I n comparison, the
$2,000,000. Many factors may have caused the sharp decrease in sales but drought is most likely one
of the leading reasons. Crops arendirectly affected by drought and this current $800,000 economy
could potentially be lost if the drought worsens.

Crops arendt the only aspect of agriculture af/
pasture and food supply availablethe animals is directly related to drought conditions. With over
$3,000,000 in livestock sales in 2002, thigéa agriculturaeconomy is additionally threatened by

drought.

Natural resources, and therefore tourism, are influenced by drought. Aard/etream levels drop,
fish populations and other natural resources are impacted. With fishing and river recreational activities
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an important part of the tourism industry in Deer Lodge County, those aspects of the economy can be
threatened during extdad periods of drought.

Potential Population Impacts

Since drought evolves slowly over time, fepulation has ample time to prepare for its effects and is
warned accordingly. The greatest direct threat to the population from drought is throughkime dri
water supply. Should a drought affect the water available for public water systems or individual wells,
the availability of clean drinking water could be compromised. This situation would require
emergency actions and could possibly overwhelmdbal Igovernment and financial resources.

Impact of Future Development

Future devel opmentds greatest iIimpact on the dr ¢
ground water resources. Fortunately, public systems, individual wells, and septic systearefully
monitored and permitted by Montana Department of Environmental Quality. Therefore, the impact of
future development with respect to drought is considered low.

Data Limitations

The greatest data limitation with drought is the inabilitpitgooint the start and end of drought

periods and the associated correlation with economic losses. An online database of historical USDA
drought declarations and the associated losses would prove beneficial in documenting the effects of
drought and direatg mitigation activities.
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EARTHOQUAKE

Description

One of the most frightening and destructive phenomena of nature is a severe eaghduikeerrible
aftereffects.An earthquake is a sudden movement of the Earth, caused by the abrupt redtase of

that has accumulated over a long tink@r hundreds of millions of years, the forces of plate tectonics
have shaped the Earth as the huge plates that form the Earth's surface slowly move over, under, and
past each otherfSometimes the movementgsadual. At other times, the plates are locked together,
unable to release the accumulating eneiiyhen the accumulated energy grows strong enough, the
plates break freelf the earthquake occurs in a populated area, it may cause many deaths agsl injuri
and extensive property damade.

Montana is the eighth ranked state in the United States for earthquake occurrences and has many
faults, primarily in the mountainous parts of the state. The IntermouBg#gmic Belt, shown in

Figure 4.28 demonstratethe active seismic areas in the state. Deer Lodge County lies just to the west
of the most active areas and has been in close proximity to many significant earthquakes. Earthquakes
can damage property and infrastructure very rapidly and significarttiylittie warning, severely

impacting those close to the epicent&ften, strong earthquakes can felt for hundreds of miles.

Figure 4.28 Intermountain Seismic Belt in Montana’*
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20 Us GeologicalSurvey http://pubs.usgs.gov/gip/earthql/intro.html
% Montana Bureau of Mes and Geology, Earthquake Studies Offit://mbmgquake.mtech.edu/interm_s_b.html
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History

Since 1900six earthquakes of magnitude 5.5 or greater haeemed within 100 miles of Deer Lodge
County Table 4.2%hows the list of these earthquakes.

Table 4.29 Earthquakes Magnitude 5.5 or greater
within 100 miles ofDeer LodgeCounty??

Date Approximate Magnitude
Location

6/28/1925 | Clarkston 6.6

2/16/1929 | Lombard 5.6

10/12/1935 Helena 5.9

10/19/1935 Helena 6.3

10/31/1935 Helena 6.0

11/23/1947| Virginia City 6.1

The Clarkston earthquaken 1925 was felt in six distinct sho
buildings and caused occupant® f | ee i n panic to streets. o Dar

items?* The 1929 Lombard earthquake was felt in Anaconda but the only damages were to dishes
rattled off shelved? The October 19, 1935 earthquake in Helena was felt in Anacondasidents

fled into the streets, but no damages were repértddhe Virginia City earthquake in 1947 walso

felt in Deer Lodge County but no damages were reported.

TheHebgen Lake earthquake omidust 18, 195%he most significant earthquake to haeeuwredin
Montanaover the past 100 yearsas located just over 100 miles from Anacandis magnitude 7.5
earthquake occurred the southeast of Deer Lodge County near Yellowstone National Phik

surface rupturing earthquake changed the geaddtjye Hebgen Lake area and triggered a major

landslide (80 million tons of rock). The result was the creation of a new lake, Earthquake Lake, on the
Madison Riverand State Highway 287 was buried. Tweeight people were killed and roadway and
timberdamages totaled over $11 million. The quake was felt in 8 states and 3 Canadian prf8vinces.
Residents of Anaconda felt the early morning earthquake and fled to the streets. Some chimneys in the
area were loosened and foundations were cracked. Majagies were not reported in Anaconda,
however*’

Although greater than 100 miles away, the magnitude 7.3 Borah Peak earthquake near Challis, ID on
October 28, 1983 was felt in Anaconda and a wall in the courthouse cracked. In addition, minor
landslides omMt. Haggin were triggeret?

2 stickney, Michael et alQuaternary Faults and Seismicity in Western Montavantana Bureau of Mineand Geology
Special Publication 114, 2000.

% Associated Press, June 27, 1925.

24 Associated Press, February 15, 1929.

% Anaconda Leader, October 19, 1935.

% US GeologicaBurvey http://neic.usgs.gov/neis/states/montana/montana_history.html

2" Anaconda Leader, August 19, 1959.

% Anaconda Leader, October 1983.
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Probability

Earthquakeswvhen large and damagingre infrequent eventDeer LodgeCountyregularly
experiences small earthquakbat they are undetectable except by instrumentation. The mapping
section that follows olihes some of the probabilities used in earthquake modeling as it varies
throughout the county. Depending on the earthquake magnitude, recurrence ifaelastern
Montanaare currently being develope®eer Lodge County lies within the Northern Rgdlountain
seismic source zonélhis region is estimated ttave aecurrence rate @&6.6years for a magnitude 5
or greater earthquak420years for a magnitude 6 or greater earthquake4@fiyears for a
magnitude 7 or greater earthquaké& he areato the east and south of Deer Lodge Couhbyever,
havemuch more frequent earthquake intervals.

Mapping

Research through the US Geol ogical Surveyo6s Nalt
in peak groud acceleration maps related to the probability of seismic shaking. The niageior
LodgeCounty, Map 4.30 shows the strength of seismic shaking that has a 10% probability of being
exceeded in a 50 year period. The strength of the shaking is measaneerasnt of the acceleia@n

of gravity (%g). As Map 4.36hows, the earthquake hazardeer LodgeCounty is greater to the

east

Map 4.30 Peak Ground Acceleration (%g) with a 10% Probability of Exceedance in 50 Years

Deer Lodge County, Montana
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Data Source: US Geological Survey and Montana Bureau of Mines and Geology
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Deer Lodge County does nmaive any known active fault$listory has shown that significant
earthquakes (up to magnitude 6.5) may occur anywhere throughout the Intermountain Seismic Belt,
even in areas where young faults are not recognized. Examples of damaging earthquakeb far whi
known surfae fault was recognized inclutlee 1925 Clarkston earthquake (magnitude 6.6) and the
1935 Helena earthquakes (magnitude® 3.

Associated Hazards and Other Factors

The seismic action of earthquakes often triggers other events. lidasdse quite common in

Montana with large earthquakes. During the winter, avalanches can also be triggered. Dam breaks
and landslides on waterways may cause flooding. The rupture of gas lines can result in large scale
urban fires, particularly if poer outages or broken water mains disrupt water supplies. Any number
of additional incidents may occur due to the failure of infrastructure such as hazardous material spills
communications failureand large scale transportation accidents. All of thesecgated factors

contribute to the severity of the earthquake event.

Vulnerability

Critical Facllities

Most of the County has comparable seismic risk based on the peak ground acceleration probabilities.
Based on this, all of the critical faciliti@sd vulnerable populations are considered to have the same
probability for seismic shaking. A detailed study of each of the critical facilities would need to be
conducted to determine the specific vulnerability to that structure and thadideland magjtude of
damages.The HAZUS loss estimation model results presented in the Potential Losses section does
specify the functionality of certain critical facilities contained in the model database.

Potential Losses

Earthquake damages can be difficult tedict and assess without detailed structure information or a
damage model. Fortunately, the Federal Emergency Management Agency has developed loss estimate
software for earthquakes (HAZUS). This model uses national databases to estimate the earthquake
losses from a particular event at the census block, tract, or county level. Although the default data
provided with the model is far from accurate, the model provides a general estimate of what

earthquake losses may occur and the magnitude of such. $remrdlodgeCounty decide to import

more accurate data, the results will be significantly improved. The results from a default, level 1 run
through the model follows.

HAZUS has an inventory of 4,092 structures and is known to overestimate the strejglacement
values for this area. Despite this, two simulations were run through the modelfgedCind 500
year events.
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100-year Earthquake in Deer Lodge County
A Structure Damages:
- Complete: O structures
- Extensive: 5 structures
- Moderate: 65 struares
- Slight: 269 structures
Losses from capital stock (structural, pstructural, contents, and inventory) and income
(relocation, capital related, wages, and rental income): $3,901,000
Montana State Hospital functionality: 91%
Anaconda Community Ho#pl functionality: 93%
AnacondaDeer Lodge Courthouse functionality: 93%
Schools functionality: 94%
Bridges: Minimal damages totaling roughly $25,000
Utilities: Minimal damages totaling roughly $2,000
Casualties: 1

DD BB D> D

500year Earthquake in Deer Lod@®unty
A Structure Damages:
- Complete: 3 structures
- Extensive: 41 structures
- Moderate: 259 structures
- Slight: 730 structures
Losses from capital stock (structural, mstructural, contents, and inventory) and income
(relocation, capital related, wageagdarental income)$19,188000
Montana State Hospital functionalitys9%
Anaconda Community Hospitédnctionality: 646
AnacondaDeer Lodge Courthouse functionality %%
Schools functionality: 7
Bridges: 95% functional with damagéstalingroughly$398000
Utilities: Minimal damages totalingpughly $10000
Casualties: 6
Debris Generated: 8,000 tons

DD D

These results from HAZUSould potentially be more accurate and informative if better data was
developed and used in the analys¥any structuresincluding critical facilities, withirDeer Lodge
County have not been seismically assessed. As tt®28@ensus data indicates, overR8®f
residences were comngtted prior to 1980 and over %@y/of residences were constructed prior to 1940.
Many of the existing homes, businesses, and critical facilities may not be structured to withstand
seismic shaking.

Potential Population Impacts

Thepopulation would have little anostly likely no warning prior to an earthquakdost casualties

in a large earttuake in Deer Lodge County would be anticipated with building collapse, roadway
failures, falling objects, and landslides. As the HAZUS runs sless,than 10 casualties could be
expected in a 500 year period.
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Impact of Future Development

Any futuredevelopment in Deer Lodge County is at risk for earthquake damages. Fortunately,
construction standards for seismic stability have improved over the past 100 years. Afxenda
LodgeCounty does enfordecal building codeshrough a county building gpector Without any

known faults in the county, development occurs without regard to speaititquake hazard areas.

Data Limitations

Since earthquakes are a relatively rare event, perhaps the greatest challenge is understanding the true
probabilityand damages possible. More research is needed in identifying fault areas and developing
digital data for use in the HAZUS modules. Improving the modeling and assessing individual facilities
will allow for a more accurate vulnerability assessment.
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FLOODING 1 DAM FAILURE

Description

Dams have been placed around Montana for many reasons including recreation, flood control,
irrigation, water supply, hydroelectricity, and mining. Dams are built and owned by a variety of
entities such as private indiwédls, businesses, and government. They also come in all shapes and
sizes from small earthen dams to large concrete structures. The structural integrity of a dam depends
on its design, maintenance, and weather/drainage situation. Problems arise whdniks dad

people and/or property lie in its inundation area. Dams can fail for a variety of reasons including poor
maintenance, overwhelming weather and flow conditions, or by an intentional act. Dam failure can be
compared to riverine or flash floodjnn the area downstream from the dam, and sometimes for long
distances from the dam, depending on the amount of water cetaidethe drainage area. Other dams
may be located in areas that result in little if any damages during a failure.

Hazard rating are given to dams for emergency management planning purposes. These ratings, high,
significant, and low, are based on the potential for loss of life and property damage from the failure of
the dampotthe condition or probability of the dam failin@efinitions, as accepted by the

Interagency Committee on Dam Safety, are as follows:

Low Hazard Potential

Dams assigned the low hazard potential classification are those where failure or misoperation
results in no probable loss of human life and low ecoa@md/or environmental losses.

Losses are principally |Iimited to the owner q

Significant Hazard Potential

Dams assigned the significant hazard potential classification are those dams where failure or
misoperation results in no probable losshaiman life but can cause economic loss,
environment damage, disruption of lifeline facilities, or impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or agricultural
areas but could be located areas with population and significant infrastructure.

High Hazard Potential
Dams assigned the high hazard potential classification are those where failure or misoperation
will probably cause loss of human life.

Deer LodgeCounty hadive high hazardians, onesignificant hazard dam, arsik low hazard dams
as shown in Table 4.31
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Table 431 Dams in Deer Lodge County, Montan®’

Dam Name River NID NID Drainage Year Hazard Owner
Height | Storage Area Finished
(feet) | (acre-ft) | (sg. mi)
Silver Lake West | Georgetown Lake 17 17,920 1.9 1918 High Butte-Silver Bow
Tributary
Storm Lake Storm Lake Creek] 29 2,150 1.9 1898 High Butte-Silver Bow
Warm Springs Silver Bow Creek 15 1,950 450 1911 High Atlantic Richfield
Tailing #1 Company
Warm Springs Silver Bow Creek 21 1,650 450 1919 High Atlantic Richfield
Tailing #2 Company
Warm Springs Silver Bow Creek 35 6,200 450 1959 High Atlantic Richfield
Tailing #3 Company
Opportunity Silver Bow Creek,| 37 9,230 1962 Significant | Atlantic Richfield
Tailings Pond Offstream Company
Babcock Lost Creek 15 93 1953 Low Loubren, Inc.
Tributary
Heapby Reservoir| Modesty Creek 15 62 1958 Low Donald W. Beck
Hearst Lake Grays Gulch 9 140 1898 Low Butte-Silver Bow
Meyer 6s Warm Springs 25 26 1902 Low Atlantic Richfield
Creek Company
Silver Lake East | Storm Lake Creek] 11 17,920 1.9 1918 Low Butte-Silver Bow
Tributary
Thornton Lake Thornton Creek 7 122 1904 Low Donald W. Beck
History
Il n July 1938, the ACity Reservoi r &antanoukdatiome ar )

area of twentytwo blocks wide by four blocks lori{j. Although not a dam, residents recalled a water
flume break in the 197006s that flooded Anacond:

Probability

The probability of dam failure iDeer LodgeCounty is considered low. Tailing®nds and high or
significant hazard dams are the most probable to cause damages and none are known to be unstable.
The Montana Department of Natural Resources keeps an assessment of dams not meeting safety

standards and none are locate®eer LodgeCounty. ThereforeDeer LodgeCounty has the
possibility of a significant dam break but the probability is considered low.

Mapping

The locations and hazard assignment of danegr LodgeCounty carbe found on Map 4.32

29 National Inventory oDams http://crunch.tec.army.mitid/webpages/nid.cfm
% Anaconda Leader, July 1938.
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Map 4.32

Deer Lodge County, Montana
Dams
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Data Source: US Army Corps of Engineers, National Inventory of Dams

Inundation mappig for the four high hazard dams exist in their Emergency Dam Plans. Copies of
these plans are kept by the Anacofser Lodge County Disaster and Emergency Services
Coordinator.

The Silver Lake West hazard area extends from Silver Lake West Dam tce@eord ake.Based on
the inundatio mapsseverr e si dences pl us r esi doouiddbefoodedbyaDe nt o
dam break.

The Storm Lake Dam hazard area extends downstream from Storm Lake north along the Storm Lake
Creek drainagand themortheasterly to the confluence of the Silver Lake East discharge channel

From there, the hazard area contineaserly, passing under Highway 10Ato Cable Meadows

where it joins Cable Creelsrom Cable Meadows, the inundation area passes under theaiglyain

and follows along the southern edge of Highway 1 easterly toward West Valley and Anaconda, passing
under the highway three more times before reaching AnacdraaStorm LakeDam inundation

areas are projected affectCamp Silvercloud, the Sprg Hill Picnic Areaand alongVarm Springs
Creekwith a width fromStumptown Road to Highway. 10nce in Anaconda, the inundation area
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extendsorth of Commercial AvenueThe inundation area tapeos100year floodplain levels by
Galen Road*

TheWarmSprings Ponds Emergency Action Plan defines the hazard area as follows.

For the clear weather breach, the inundation/evacuation area extends 39.5 miles downstream
of the Warm Springs Pondsalong the Clark Fork River valley to a point approximately 2 snile
downstream of Goldcreek at which point the breach discharge is equivalent to thieat00
discharge. Under the design flooding conditions, the inundation/evacuation area extends 27
miles downstream of thean SpringsPondsto a pont approximately 1.8pstreamifom

Garrison at which point the discharge resulting from the breach flood is equivalent to the
design flood discharg®.

Seventeen residences in Deer Lodge County are in the inundation area of the Warm Springs Ponds.

Associated Hazards and OtheFactors

Dam failure is most often associated with other hazards. Rarely do dams just crumble and break
without some other underlying cause. Heavy rainfall or high water levels from rapid snowmelt are
typically a contributing factor in a dam failuren this scenario, floodinmay already be occurring,

and a dam breakould aggravate the situation.aBs can also fail during a significant earthquake
Dam failure as a terrorist act has also been proposed by many agencies evalmadtorgeland

security The damsn Deer Lodge Countigave very little security in place.

Vulnerability

Critical Facilities

A Storm Lake Danstorm inducedreach would start to impact critical facilities upon reaching

Anaconda. Those facilities that could expect to bectdteinclude
A DNRC/State Lands Office

AnacondaDeer Lodge Well Houses

Dwyer Intermediate School

LDS Church

Hope Lutheran Church

BAP Rail Yards

Anaconda Community Hospital

Anaconda Fire Station

Anaconda Catholic Community Center

AnacondaDeer Lalge WateDepartment

Metcalf Senior Citizen Center

D> > > > > D> > D> D

31 Butte-Silver Bow, Department of Public Works, Water Utility Divisidmergency Action Plan, Silver Lake West Dam,
Storm Lake DamNovember 2003.

% Atlantic Richfield CompanyWarm Springs Ponds, Oggions and Maintenance Plan, Emergency Action,Plan
December 2003, p. 185.
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A break on the Warm Springs Ponds could be expected to impact the Montana State Hospital before
inundating Deer Lodge in neighboring Powell Counjyone would be affected by a Silver Lake West
break. Thereforeht Storm Lake Dam has the greatest potential to impact critical facilities.

Potential Losses

The Storm Lake Dam hake highest damage potential in Deer Lodge CauAtgtorminduced
breachwould affect Camp Silvercloud, the Spring Hill Picnic Area, tBaf Highway 1, West Valley,
and North Anacond®. Within the storm induced breaafundation area are roughtj 219structures
valued at $8.7 million. These figures lead to the following loss estimates for planniogestr

1 219structuresareestimated iror near the inundation area withiogal estimated structure value
exposure of $8,700,000.

1 In most cases, many of the structures would only have moderate, nminordamage, and some
may not even lie within the indiation area due to the methodology used, so an estimad&wf 3
is used as the damage factor

1 $8,700,000o0tal estimated structure @ x 30% damage factor = $2,610,@¥imated structure
losses.

Seventeen Deer Lodge County owners are listed in the EEmeyd\otification Phone List for the
Warm Springs Pond$. This indicates at least 17 structures are at risk from a dam failure within the
county. Fora dam break at the Warm Springs Ponds
1 17 structures estimated the flood inundation area x $7@J median home valugbtained from
US Census data = $1,20D0 total estimated structure valerposure
1 In most cases, many of the structures would only have moderate, minor, or no damage, so an
estimate of 30% is used as themage factor
7 $1,201,90 total estimated structurelua x 30% damage factor = $3600b&stimated structure
loss

Potential Population Impacts

With any flooding or dam failure event, the loss of life is always possibli@am break can happen

rapidly ard would most threatethose within close proximityf the dam. Once the break is

recognized, however, those downstream can be warned and evacuated. In the case of the Storm Lake
Dam, an estimated 416 people live in the dam inuoarea (219 structuresl.9 people/structuje

Most of those people reside in the Anaconda area and would have about 5 hours to evacuate from the
time the dam broke until the peak flow arriiach storm induced evenOf greater concern would be

the Camp Silvercloud area wh has only about 45 minutes. The Yankee Flats area would see peak
flow in about 2.5 hours.

The Silver Lake West Dam breach would reach Georgetown Lake in about 1 hour, and therefore, a
rapid evacuation would need to occur for those in the inundatan &epending on the time of day
and season, the population in that area could greatly vary.

The population impacts from a break at the Warm Springs Ponds would not only affect the resident
and working population in that area, but the containments ezldemm the treatment ponds would be
an additional hazardApproximately 32 people (17 structures x 1.9 people/structure) live in the
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inundation area. Since the potential for loss of life exists from all the high hazard dams, the potential
population impcts are considered moderate.

Impact of Future Development

With the exception of the Georgetown Lake area, most of the development in Deer Lodge County is
not occurring in the dam inundation areas. Those inundation areas of Silver Lake West and just
downstream from Storm Lake do have an increased probability of future development based on current
trends. Should developmertntinue taoccur in those areas, the structures, infrastructure, and
population at risk would increase, particularlytiie short varning time areas. Currently, the

development permit system and subdivision regulations do not consider dam inundation areas.

Data Limitations

Readily available digital data outlining the inundation areas of high hazard dams would allow for a
slightly more detailed analysis of potential losses and mappingsiplin. Otherwise, the analysis

and mapping of the dam hazard are thoroughly outlined in the individual Emergency ActionAflans.
of the dams in Deer Lodge County meet state dam safety siantiawever, more detailed studies on
the probability of a dam failure, including the possibility of a seismically induced break, would benefit
this overview.
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FLOODING 1 RIVERINE and FLASH

Description

Flooding is the inundation of a normally dry areiwwate. Riverine flooding occurs on rivers,

creeks, and streams as water levelsbies@ from excessive precipitation, rapid snowmelt, dam failure,

or ice jams Unlike riverine flooding, fash flooding can happen anrere. As the name implies, flas
flooding happens quickly after intense rains, dam or ice jam breaks, or rapid runoff in mountainous or
recentlyburredar e a s . Urban flooding is the resityt of
to absorb the rainfallFlooding from groundwat does not typically result in floodwaters at the

surface, but occasionally basements and crawlspaces can be flooded by excessive groundwater.

Flooding is different from most other hazards in tharineflooding problems are managed through a
natioral insurance system called the National Flood Insurance Program (NFIP) under the Federal
Emergency Management Agency (FEMA)EMA conducts a Flood Insurance Study (FIS) of a region
to identify the community's risk level§ he FIS includes statistical @afor river flow,rainfall,
topographic surveys, as well as hydrologic and hydraulic analydts. examining the FIS data,

FEMA created-lood Insurance Rate Maps (FIRMIglineating the different areas of flood ridkand
areas that are at high risk filooding are called Special Flood Hazard Areas (SFHAS), or
floodplains®® Thesemays arecertainly not all inclusive andther flood prone areas may exist. The
FIS andFIRM maps for Deer Lodge County were last updated in 1288igital, inexact versio of

the flood mapping termed Q3 data showihg SFHAs can be found in Maps 4.33 through 4.40.

The SFHAs can be categorized into 480d 500year floodplains. A 10§ear floodplain has a 1%
chance of being exceeded in any given year. Developmerd tOByear floodplain must meet
floodplain construction requirements adopted by Anacddeler LodgeCountyand borrowers must
purchase flood insurance. The 5@ar floodplainncludes the 10Qear floodplain plus the areas that
would be flooded during larger, 500year event. Development is currently not restricted in the 500
year floodplain, but damaging floods are certainly possible in these areas.

Flooding in Deer Lodge County normally occurs during periods of excessive rainfall or snowmelt.
The mauntainous terrain in Deer Lodge County is a contributing factor in flash flood and rapid
snowmelt problems. Deer Lodge County has many creeks and streams including Warm Springs Creek
and Silver Bow Creek and serves as the headwaters for the Clark Ferk Rhe Big Hole River

forms pat of the southern county line. The FEMA Flood Insurance Study analyzed 23.5 miles of
Warm Springs Creek from its confluence with the Clark Fork River, one mile east of Warm Springs to
the Beaverheadeetodge National Fost, ten miles west of Anaconda. The Warm Springs Creek
headwaters are in the Flint Creek and Anaconda Mountain Ranges. The study determined that
Anaconda sits on an alluvial fan and generally floods from gulches on the southern end of the city,
namely tle Sheep, Glover,ifér, and three smaller gulches. Typically, the Sheep Gulchdloatb

Oak StreetGlover Gulch onto Poplar Street, and Fifer Gulch onto Evergreen Street. The smaller
gulches flood onto Birch, Larch, and Spruce Streétge flooding fom these gulches generally result

in shallow streetbasement, and first floor floodir downtown Anaconda. According to the study,
railroad fill on the north and east end of Anacoadis as a dam amtbesnot allow the runoff to drain

into Warm Spmigs Creel?

% Federal Emergency Management Agency, National Flood InsuRogeamwww.floodsmart.goy
3 Federal Emergency Management AgersyacondaDeer Lodge County Unincorporated Areas, Flood Insurance Study
December 18, 1985.
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Map 4.33

Deer Lodge County, Montana
100 Year and 500 Year Floodplains
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Map 4.34

Map 4.35

Anaconda, Montana
100 Year and 500 Year Floodplains
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Map 4.38

Map 4.39

Opportunity, Montana
100 Year Floodplain
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Map 4.40

Warm Springs, Montana
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