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4.4.2 Flooding CPRI =3.40

Floods are the result of a multitude of naturally-occurring and human-induced factors, but they
all can be defined as the accumulation of too much water in too little time in a specific area.
Types of floods that affect Montana include regional floods, flash floods, and ice-jam floods.
Dam failure floods are discussed in Section 4.4.9.

Flooding occurs in river systems whose tributaries drain large geographic areas and include
many independent river basins. Factors that directly affect the amount of flood runoff include
frozen versus unfrozen precipitation amount, intensity and distribution, the amount of sall
moisture, seasonal variation in vegetation, snow depth and water-resistance of the surface due
to urbanization. The duration of riverine floods may vary from a few hours to many days.

Floodplains are lands bordering rivers and streams that normally are dry but are covered with
water during floods. Buildings and fill material in the floodplain can change the pattern of water
flow and increase flooding and flood damage on adjacent property by blocking the flow of water
and increasing the width, depth, or velocity of flood waters. Buildings or other structures placed
in floodplains can be damaged by floods.

Many communities in Montana are protected from flood hazards by levees and dikes. With the
production of new digital Flood Insurance Rate Maps (DFIRMs) through FEMA's Map
Modernization Program, communities must demonstrate they can meet federal regulations by
having their levees certified by a registered professional engineer or federal agency with
responsibility for levee design. Without a new certification, the DFIRMs would show that no
levee exists, requiring homeowners to purchase costly flood insurance through the National
Flood Insurance Program (NFIP) and property values would drop. The U.S. Army Corps of
Engineers, which built many of the levees, is no longer doing certification, which is why many
flood districts have been slow to move, saying they can't afford the certification.

Flash floods are local floods of great volume and short duration. In contrast to riverine flooding,
flash floods usually result from a torrential rain on a relatively small drainage area. Flash floods
can occur within several seconds to several hours, with little warning. They can be deadly
because they produce rapid rises in water levels and have devastating flow velocities. Factors
contributing to flash flooding include: rainfall intensity, rainfall duration, surface conditions, and
topography and slope of the receiving basin. Urban areas are susceptible to flash floods
because a high percentage of the surface area is composed of impervious streets, roofs, and
parking lots where runoff occurs very rapidly. Mountainous areas also are susceptible to flash
floods, as steep topography may funnel runoff into a narrow canyon.
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An ice jam is an accumulation of ice in a river that restricts water flow and may cause backwater

2 that floods low-lying areas upstream from the
jam. Downstream areas also can be flooded if
the jam releases suddenly, sending a flash flood
downstream. Ice jam flooding is more likely to
occur in break-up events as opposed to freeze-up
events. Sudden seasonal changes are the
greatest factor increasing the risk of ice jam
flooding. Prolonged cold periods causing
significant ice formation followed by
unseasonably warm periods in the winter or
spring are likely formulas for ice jams.

Damages resulting from ice jams can affect roads, bridges, buildings, and homes, and can cost
the affected community thousands to millions of dollars. In most instances, ice jams result in
highly localized, yet serious damages, which makes it difficult to obtain the type of disaster
assistance available for large-scale flooding events.

History of Flooding in Montana

Flooding is a common occurrence in Montana. The following discussion summarizes historical
flooding in each major Montana watershed incorporating local plan information.

Regional Flooding - Columbia River Basin

The Columbia River Basin has been subject to numerous significant flood events over the
years. The June 1908 flood in Missoula County involved nearly every major stream and river.
This event was the result of unseasonably warm temperatures and 33 consecutive days of rain.

In June 1964, approximately 15 inches of rain accumulated over a 30-hour period in the upper
Flathead drainage. The resulting flood damaged more than 350 houses near Kalispell. The U.S.
Army Corps of Engineers estimated $25 million in damages in the Flathead Basin.

In January 1974, Lincoln, Sanders, Flathead, Glacier, Mineral, Missoula and Deer Lodge
counties were hit by flood waters which caused approximately $16 million worth of damage to
Forest Service roads, bridges, and facilities, and private property. These same counties
suffered flood related losses again in June 1975, totaling nearly $35 million.

Regional Flooding - Missouri River Basin

The most damaging flood in the Missouri River Basin occurred in June 1964. The principal
rivers involved were the Dearborn, Sun, Teton and Marias. The event was initiated by 8 to 10
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inches of rain over three days on a deeper-than-average snow pack. All counties situated along
the Continental Divide were affected to some degree. However, the greatest damage was
received by the City of Great Falls. This disaster resulted in the loss of 30 lives and an
estimated $55 million in damages, with the greatest damage in the city of Great Falls. The U.S.
Army Corps of Engineers has since completed a $12 million flood control levee along the north
bank of the Sun River near Great Falls, which protects over 500 homes and businesses.

In 1984, the combination of snowmelt and spring rains with frequent ice jams caused flooding
on the Beaverhead River near Dillon. Crews successfully prevented major damage by
channeling floodwaters through town on streets lined with sandbags and straw. The Clark
Canyon Dam above Dillon and emergency dikes built on the river near town reduced potential
damages.

Significant floods have occurred on the Milk River and its tributaries primarily as a result of rapid
snowmelt over frozen soil. Heavy snow, the associated snowmelt, and ice jams caused the
greatest flood on record for this river in April 1952. Over $6 million (1952 dollars) in damages
were recorded between Havre and the river's mouth below Nashua, causing significant
economic impacts during this month long flood. Over 1,000 homes flooded and almost 3,000
people evacuated. Levees offered limited protection to the communities of Havre, Chinook,
Malta, Saco, Glasgow, and Nashua. In September 1986, another significant flood impacted
those along the Milk River from Havre to Nashua causing over $3 million (1986 dollars) in FEMA
reimbursed damages and one death, but some sources indicate over $36 million in total
damages were incurred.

On November 5, 2006, unprecedented heavy rains caused catastrophic flooding in Glacier
National Park. Going to the Sun Road was washed out in several areas with several bridges
washed out. The Many Glacier Hotel was also flooded. The Associated Press reported $7
million in damages (NCDC, 2012).

Two Presidential flood disasters were received in recent years: one in 2010 in Hill and Choteau
Counties and the Rocky Boy’s Indian Reservation; and, one in 2011 where over three-quarters
of Montana counties and Tribal Nations were affected by flood waters. The Declared Disaster
section below presents additional details on these significant floods.

Regional Flooding - Yellowstone River Basin

The Yellowstone River system is one of the remaining large rivers in this country that does not
have a major flood control dam, with the exception of the Yellowtail Dam on the Big Horn River
tributary. Extensive flooding occurred in Park County near Livingston and Yellowstone County
in 1996 and 1997. Large floods have affected the Glendive area near the end of the Yellowstone
River, typically as a result of ice jams. Flooding in 1899 took 12 lives and destroyed a new
bridge. In 1936, another ice jam isolated Glendive for 10 days. The U.S. Army Corps of
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Engineers built a levee in 1959, which protects a portion of the town, but does not provide
adequate protection from even 50-year ice jam floods. Miles City, located at the junction of the
Tongue River and lower Yellowstone River is one of the more flood prone towns in the state with
significant areas of the city within the floodplain. Limited protection of the city is afforded by
uncertified levees. Miles City adopted a Floodplain Ordinance on June 22, 2010 and adopted
the new Effective DFIRMS as of July 20, 2010. This new DFIRM now places well over 80
percent of the city limits inside the 100 year floodplain. The number of structures in the
floodplain in Miles City has increased from just over 300 to well over 3,000 with the new DFIRM
and poses a major concern to both Miles City residents and the State with regards to mitigation
actions. Miles City recently updated their local PDM Plan and identified that recertification of
their dike, acquiring easements or land to access the dike, raising the dike around the
wastewater treatment plant and adding a dike around the Tongue River side of the facility were
high priority mitigation actions. They also want to address storm drainage in Miles City and set
up a program to acquire properties in the floodway.

The upper Yellowstone River flows along the southern border of the town of Livingston where it
forks several times and creates a number of islands. The largest of these, 9th Street Island, has
over 40 homes and businesses on it. In June 2008 flood waters destabilized one of the pylons
of the 9" Street Island Bridge, built in the late 1950’s and damaged by previous flooding events
causing it to sink several feet into the river. In turn, the bridge buckled slightly at one end and
badly damaged the road surface. Once authorities were notified they ordered an evacuation of
the island so that people wouldn't be stranded since this bridge is the only way on and off the
island. A Federal disaster declaration was unobtainable not only due to the limited damage
amount (under the $1.2 million minimum for Montana) but also since a bridge inspection from
2005 found several of the bridge pylons had been severely undercut and scoured and were
never repaired.

Federal and state funding has been spent for replacement of the bridge by Park County;
however, the 40+ residences on 9th Street Island are still a major concern for the State with
regards to mitigation actions, particularly as they reside in an extremely obvious flood hazard
area. A DFIRM map for Livingston and this area of Park County has been formally approved
with an effective date of October 18, 2011 and clearly shows nearly the entire surface of the
islands are in the floodway with only a small portion in the floodplain. The state still considers
acquisition/demolition or relocation of these homes and structures a high priority mitigation
action item.

Acquisition is also being considered in the town of Harlem (Blaine County). An HMGP project is
in the planning stages that would involve acquisition of homes in north Harlem which have been
repeatedly flooded.
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The town of Roundup was devastated by the floods of 2011 when the Musselshell River gushed
into low-lying neighborhoods twice in two weeks. Much of the town was inundated for almost a
week (see description of this event in the Declared Disaster section, below).

Flash Flooding

Flash flooding is common in some areas of the state during the summer storm season. The
best examples of this type of flooding have occurred in the Billings area. Flooding of the
tributaries of the Yellowstone River has resulted from intense summer thunderstorms, typically
short in duration, which produce high peak flows. Major flooding of this type occurred in 1923
and 1937. Flash flooding is also common along drainages in Lincoln, Sanders, Flathead,
Glacier, Mineral, Missoula and Deer Lodge Counties during the summer storm season. Heavy
rainfall from thunderstorms can cause creeks and streams to rise rapidly in eastern Montana.
Numerous people were killed in Terry at the turn of the century when a train was swept off of its
tracks by flash flooding. Portions of Montana Highway 2 are also prone to flash flooding.

Ice Jam Flooding

In Montana, 1,620 ice jam events have been recorded, the most of any lower 48 state. Ice jam
events have been reported on 169 different streams and rivers. Ice jams occur most frequently
in the months of February (21%) and March (45%) (NWS, 2007). Recorded ice jams do not
always indicate flooding occurred with the ice jam, just the presence of an ice jam and the
increased risk of flooding. Table 4.4.2-1 summarizes some of the damages caused by ice jams.

TABLE 4.4.2-1
ICE JAM DAMAGES IN MONTANA

Loss of Life:

= 1894: Three men died while trying to escape ice jam flood waters in the Glendive area.

= 1899: Twelve people lost their lives to an ice-jam and flash flood in the Glendive area on the Yellowstone River.

= 1996: A volunteerin Fort Benton collapsed and died from a heart attack as he was helping to load sandbags.

= 1996: Two died because of ice jam flooding.

Property Damage:

= 1881: Main Street in Miles City filled with water from an ice jam in March. Residents evacuated to higher
ground for one week, which they spent in tents, waiting for the floodwaters to recede.

= 1944: An ice jam on the Tongue and Yellowstone Rivers in Miles City caused 300 to 500 people to be
evacuated from their homes.

Environmental Damage:

= 1996: Fish killed in the Blackfoot River by habitat destruction and disruption of spawning activity.

= 1996: Fish killed in Clark Fork River by ice jam scouring and releases of soils contaminated with toxic metals.

Source: USACE CRREL, 1998

The majority of ice jams occur east of the Continental Divide with the most events occurring in
Miles City on the Yellowstone River (52), Bozeman on Hyalite and Bridger Creeks (42), and in
the towns of Nashua (38), Sidney (36), and Wolf Point and Moorhead both with 31 recorded
events. West of the Continental Divide, ice jams occur most frequently on the Clark Fork River
with 31 events and in the town of Libby with 14 events. The most ice jams reported for one river
have occurred on the Missouri River with 171 events, followed by the Milk River with 130
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events, and by the Yellowstone with 123 events. Since the State PDM Plan was last updated in
2010, sixty-four (64) ice jams were recorded in Montana. Communities most affected include
Miles City (Custer County) with five ice jams events and Logan (Gallatin County) with four
events (USACE CRREL, 2013). Figures 4.4.2-1 and 4.4.2-2 present ice jam statistics for
Montana communities and streams east and west of the Continental Divide, respectively,
compiled by the National Weather Service in Glasgow using 2007 data.

Losses

SHELDUS data on Montana’s flood losses between 1960 and 2011 (adjusted for inflation)
indicate that there have been 11 fatalities, $84.9 million in property damage and $19.6 million in
crop damage across the state. DES District 4 counties cumulatively had the highest flood
losses with $28.6 million in property damage, while District 5 counties had the second highest
property damage from flooding with $18.6 million. Table 4.4.2-2 presents the counties with the
most property damage from flooding during this 50+ year period.

TABLE 4.4.2-2
TOP 20 COUNTIES WITH FLOOD LOSSES (ADJUSTED TO 2011 DOLLARS): 1960 — 2012
County Property Loss Crop Loss County Property Loss Crop Loss
Custer $8,545,675 $180,128 | Dawson $2,372,047 $1,179,027
Musselshell $7,341,870 $415,281 | Stillwater $2,052,739 $18,934
Flathead $6,498,677 $153,898 | Valley $1,823,893 $1,261,967
Fallon $6,150,368 $18,934 | Carbon $1,655,919 $18,934
Powder River $5,977,672 $109,285 | Hill $1,653,762 $817,843
Sweet Grass $4,302,942 $289,986 | Richland $1,573,842 $1,172,325
Big Horn $4,184,695 $185,063 | Blaine $1,397,496 $816,984
Lincoln $3,376,772 $2,259 | Daniels $1,328,626 $1,072,178
Roosevelt $3,270,132 $1,910,552 | Garfield $1,301,488 $919,947
Yellowstone $2,672,398 $194,098 | Chouteau $1,194,190 $960,040

Source: SHELDUS, 2012
Declared Disasters

Montana counties with emergency and disaster declarations for floods since 1974 are shown in
Table 4.4.2-3. There has been $65.2 million in federal and over $14.8 million in state
assistance for damages to public structures and infrastructure in the past 37 years, or over $2
million per year. Most recently, Montana had Presidential flood disasters in 2010 and 2011, as
described below.
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Figure 4.4.2-1

Streams East of Divide with 10 or More Reported Jams
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Montana Cities and Streams East of the Continental Divide with the Most Reported Ice Jams
Source: USACE CRREL and NWS, 2007
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Figure 4.4.2-2

Montana Cities and Streams West of the Continental Divide with the
Most Reported Ice Jams Source: USACE CRREL and NWS, 2007
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TABLE 4.4.2-3

STATE AND FEDERAL DECLARATIONS FOR FLOODING IN MONTANA (1974 - 2012)

Year | State and Federal Declarations or Public Assistance

Public Assistance (number) Federal State Local Total

1974 FDAA-417-DR-MT $603,144 - - $603,144

1975 FDAA-472-DR-MT and IFG-267 Grants $2,070,551 - - $2,583,915

1976 PA ST-76-1 Town of Froid - $31,268 $718 $31,986
FDAA-558-DR-MT and IFG-226 Grants;

1978 EO-13-78 Town of Winnett, Petroleum Co. $3,838,126 $135,721 $25,876 $3,999,723
PA ST-79-10 Town of Denton; PA ST-79-

1979 11Petroleum Co. - $97,048 $885 $97,933

1981 FEMA-640-DR-MT; FG-486 Grants $4,733,120 $944,132 $313,286 $5,990,538

1984 | PAST-84-2 Beaverhead Co.; PA ST-84-1 . $580,029 $51,559 |  $631,588
Madison Co.

1986 FEMA-761/777-DR-MT; IFG-106 Grants $2,390,854 $212,442 $584,501 $3,357,409
EO 12-91 Teton Co.; EO 15-91 Blaine Co,; -

1991 EO 24-91Richland Co.; EO 33-91 Blaine $620,342 $94,849 $715,191
Co.

1993 EO 11-93 Custer County - $105,630 $15,910 $121,540
EO 04-94 Petroleum Co.; EO 05-94 Town -

1994 of Winnett $64,156 $4,339 $68,495

1995 EO 1-95; EO 15-95 - $38,994 $385 $39,379

1996 EO 12-96 - $196,876 $128,484 $325,360

1996 EO 3-96; FEMA 1105-DR-MT $1,820,739 $241,888 $365,006 $2,427,633
EO 7-96 Sweet Grass, Park, Stillwater

1996 counties, Cities of Livingston & Miles City; $1,480,471 $194,643 $128,484 $1,803,598
FEMA 1113-DR-MT
EO 4-97 Richland Co & City of Miles City.;

1997 EO 14-97 City of Libby; EO 16-97 City of $5,762,964 $113,170 $26,270 $5,902,404
Wolf Point; FEMA-1183-DR-MT

1997 Ice Jams (EO 2-97) - $1,988 $1,988
EO 10-98 Custer, Hill, Jefferson,

1998 Roosevelt counties, City of Culbertson ) $332,945 $158,528 $491,473

1999 EO 3-99 Daniels County - $546,305 $10,062 $556,367

2001 EO 19-01 - $56,322 $15,424 $71,746

2002 EO 13-02 FEMA 1424-DR-MT $1,424,941 $35,783 $439,197 $1,899,921

2003 EO 5-03 Roosevelt County - $14,260 $92,898 $107,158
EO 09-05 Sweet Grass County; EO 11-

2005 2005 Chouteau, McCone counties & City $788,055 $842,542 $98,220 $1,728,817
of Ronan; EO 15-2005 Dawson County

2006 EO 39-06 Ravalli County - $184,576 $143,374 $327,950
EO 13-07 Tow6sn of Nashua & Melstone,

2007 City of Glasgow - $149,456 $5,872 $155,328

th

2008 EQ 34-2Q0.8 Emergency work on 9" Street ) $255,237 $48,356 $303,503
Bridge, Livingston

2009 EO 6-2009 Town of Brockton; EO-8-2009 i $38,657 $17.227 $55,884
Custer County

2010 FEMA DR-1922 Hill & Chouteau Counties $517,982 $94,141 $77,185 $689,308

2010 FEMA DR-1922 Rocky Boy’'s Reservation $6,196,753 - $24,000,000 | $30,196,753
EO 16-2010 Custer County; EO 20-2010

2010 Dawson and Roosevelt Counties; E) 21- - $237,839 $63,606 $301,445
2010 Petroleum County

2011 | TEMA DR-1996 48 Counties & 5 $33,593,227 |  $8,380,000 $2,784,000 | $6,000,000
reservations

2011 EO 3-2011 City of Libby (ice jam flooding) - $68,165 $5,570 $73,735

TOTAL $65,220,927 | $14,814,555 $28,378,763 | $71,661,302

Source: DES, 2012
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2010 Presidential Flood Disaster: Between Junel3-17, 2010, the Rocky Boy’'s Reservation in
Hill and Choteau Counties received 4.8 inches of precipitation which caused major flooding. The
floods left 300 homes without running water on the reservation and caused major disruption to
daily life. Thirty (30) families were evacuated and eight miles of water lines were destroyed.
More than 200 homes were without drinking water and about 500 housing units had water
damage. In addition, flood waters destroyed many bridges, culverts and driveways.

The main concern was the road leading to the health clinic and tribal offices which was
completely destroyed. Rushing waters moved the $12 million clinic several inches, damaging a
weight-bearing wall and rendering the facility a total loss. A Presidential disaster declaration was
received and $30.2 million in public assistance was granted.

2011 Presidential Flood Disaster: A major Disaster Declaration was declared by President
Obama on June 17, 2011 for the State of Montana. Flooding resulting from heavy rains (4-10
inches in 24 hours) and run off from snow melt of record snows occurred throughout the state.
Out of the 56 counties, 46 were affected along with 6 of the 7 Tribal Nations. Damages are
estimated to be in the $50 million range.

Roundup was one of the hardest-hit towns as
record flooding struck twice in two weeks forcing
residents to flee homes as the Musselshell River
gushed into low-lying neighborhoods. Cars and
trucks left behind were nearly submerged, and the
ground floors of some homes were swamped by
the river before it began receding. Officials
evacuated between 30 and 35 residences and
businesses on the southern end of town. It was a :
repeat of a scene that occurred two weeks prior .
when the Musselshell flooded dozens of homes Town of Roundup under water. Photo: Billinas Gazette

and businesses in Roundup. Much of the town was inundated for almost a week, contributing to
Gov. Brian Schweitzer's request for a Presidential disaster declaration for Montana.

Flood warnings also covered much of the rest of the state, stretching from southwestern
Missoula to northeastern Glasgow. The Lewis and Clark County Commission declared a flood
emergency and officials issued an evacuation advisory for at least a half-dozen homes in East
Helena. Upstream from Missoula, the Clark Fork River rose two feet above major flood stage,
threatening East Missoula homes and roadways in the area.
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Magnitude and Probability

The magnitude of a flood event can be measured in terms of severity; how much precipitation
occurred and under what conditions, how many evacuations were required, and level of
response necessary. Hydrologists often use terms like “100-year flood” or “500-year flood” to
convey the flood’s magnitude. These numbers are developed by extrapolating historical data to
longer time periods. The term “100-year flood” means that, in any given year. There is a one in
100 chance of a flood of that particular magnitude. In other words, the probability of a flood of
that particular magnitude in any given year is 1/100 or 1 percent. The actual amount of water
that causes a particular flood (e.g., a 100-year flood) varies from river to river.

Approximately 11 percent of the reported ice jams in Montana have known damages. The most
common damages include bridge and residential damage, road flooding, evacuations, dike and
levee damage, and agricultural damage. There have been at least 17 deaths from ice jam
flooding in Montana. The majority of these deaths were due to flash floods released during ice
jam break-up (USACE CRREL, 2007).

Probability is based on hazard frequency over a 10 year period. Based on the SHELDUS data,
flood frequency has ranged from 0.02 to 0.51 which is expressed as a “possible” to “likely”
probability rating. A “likely” rating indicates that flooding will not likely occur every year but will
occur more than once every 10 years. A “possible” probability rating indicates that flooding will
not likely occur more than once each decade but more often than once every 100 years.

National Flood Insurance Program

The National Flood Insurance Program (NFIP) is the primary insurer for flood insurance in the
United States. Currently, there are 131 Montana communities that participate in the NFIP. Of
these, 48 have no special flood hazard or are minimally flood prone (FEMA, 2012a). As of
August 31, 2012, Montana had 5,814 NFIP policies in-force insuring $1.36 billion in property.
From 1978 through August, 2012, the NFIP has paid almost $9.8 million in claims from the
flooding of insured properties (NFIP, 2012). Counties and cities with the highest flood insurance
claims are shown below in Table 4.4.2-4. Note that although flood insurance claims are being
used to show past losses, this data is not an entirely accurate representation of flood losses.
Many homeowners without flood insurance may have sustained flood damages and those
losses would not be reflected in these figures. Twelve (12) communities in Montana do not
participate in the NFIP (Table 4.4.2-5). According to FEMA, all 12 have been identified in a
flood hazard area (FEMA, 2012a).
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TABLE 4.4.2-4
COMMUNITIES WITH HIGHEST FLOOD INSURANCE CLAIMS (1/1978 TO 8/2012)

County Insurance Claim Amount Cities Insurance Claim Amount
Valley $1,331,316 | Roundup $791,103
Park $700,420 | Miles City $398,442
Yellowstone $580,367 | Billings $275,204
Flathead $513,633 | Bozeman $183,990
Missoula $494,719 | Great Falls $132,846
Source: NFIP, 2012

TABLE 4.4.2-5
COMMUNITIES NOT PARTICIPATING IN THE NFIP
Counties Cities

Garfield County Town of Bear Creek (Carbon County)

Town of Cascade (Cascade County)
McCone County Town of Grass Range (Fergus County)

Town of Medicine Lake (Sheridan County)
Prairie County City of Poplar (Roosevelt County)

City of Stevensville (Ravalli County)
Wibaux County Town of Sunburst (Toole County)

Town of Thompson Falls (Sanders County)

Source: FEMA, 2012a

Montana has 122 repetitive losses through the NFIP (Table 4.4.2-6), most of which have been
in unmapped areas. Valley County has had the majority of these (51) followed by Park County
(15). There are currently no known Severe Repetitive Loss properties in the State. Multiple
efforts during the past few years have been made to mitigate some of these Repetitive Loss
(RL) properties through the Flood Mitigation Assistance, Repetitive Flood Claims, or PDM
programs but all have failed due to:

= The excessive cost of developing flood hazard data for the affected RL property
immediate area to determine the Base Flood Elevation and other needed flood
frequencies;

= The limited nature or long interval period of historical flooding; and

= Lower damage amount reimbursements under the NFIP program versus actual
damages sustained by a structure (most individual homeowners can only recall the
amount of an NFIP insurance settlement received) (NEMA, 2008).

The strategy to reduce repetitive loss properties is to work with local communities to review
repetitive loss structures, utilize previous mitigation plans and develop project plans which
would include multi-agency collaboration where possible. Valley, Yellowstone and Park
Counties together have had over 50 percent of the losses for the state. Floodplain mitigation
planning work has already been completed in these communities. Valley County has in place a
2000 Flood Hazard Mitigation Plan and a 2009 PDM Plan Update including projects that would
reduce flooding hazards. Guidance for general floodplain mitigation is included in the Park
County Flood Hazard Mitigation Plan dated 1998 while newer information is included their 2011
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TABLE 4.4.2-6
COMMUNITIES WITH HIGHEST NUMBER OF NFIP REPETITIVE LOSSES
AS OF 10/31/2012
# Repetitive # Repetitive
Community Losses Loss Community Losses Loss
Properties Properties

Valley County 225 51 Lincoln County 27 4
Yellowstone County 103 7 City of Missoula 25 2
Missoula County 102 4 Phillips County 23 2
Park County 97 15 City of Glasgow 23 4
City of Billings 72 8 City of Lewistown 15 2
City of Roundup 52 5 City of Malta 13 2
Lewis & Clark County 38 3 Musselshell County 11 2
Carbon County 32 7 Meagher County 5 2
Ravalli County 30 2 TOTAL 893 122

PDM Plan which incorporates significant flood mitigation in conjunction with adoption of the City
of Livingston and Park County DFIRM in October 2011. Yellowstone County and the City of
Billings completed their PDM Plan update in 2012 which included a floodplain study and
mitigation planning for the west Billings area where significant growth is happening.

The NFIP Community Rating System (CRS) is a voluntary incentive program that recognizes

and encourages community floodplain management activities that exceed the minimum NFIP
requirements. As a result, flood insurance premium rates are discounted to reflect the reduced

flood risk resulting from the community actions meeting the three goals of the CRS: reduce flood

losses; facilitate accurate insurance rating; and, promote the awareness of flood insurance.

Table 4.4.2-7 presents the Montana communities that participate in the CRS.

TABLE 4.4.2-7
COMMUNITY RATING SYSTEM ELIGIBLE COMMUNITIES
AS OF 10/31/2012
Community Name CRS Effective Date Current Class
Belt, Town of 10/1/1992 8
Bozeman, City of 10/1/2009 8
Cascade County 4/1/2001 9
Circle, Town of 10/1/1993 8
Flathead County 10/1/2007 8
Great Falls, City of 10/1/2006 8
Lewis & Clark County 10/1/2002 8
Miles City, City of 10/1/1994 9
Missoula, City of 5/1/2002 8
Missoula County 5/1/2002 8
Three Forks, Town of 10/1/1998 8
Yellowstone County 5/1/2003 8

Source: FEMA, 2012b (http://www.fema.gov/library/viewRecord.do?id=3629)
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Vulnerability

Flooding becomes a hazard when people compete with nature for the use of floodplains. If
floodplain areas were left in their natural state, flooding would not cause major damage. Urban,
industrial and other surface development in natural floodplain areas of Montana has increased
the vulnerability to serious flooding. The extent of artificial surface area created by development
prevents rainfall from soaking into the ground and increases the rate of runoff.

Vulnerability to flooding is also dependent on local weather conditions and site specific flood
water constraints. Some areas can be completely immune to flooding because the steep incised
river banks have physically impeded development near the river, limiting flood damage when
floodwaters arrive. Other areas experience flooding annually where meandering rivers have
created broad floodplains and development has encroached and impeded floodwaters.
Because local conditions have a significant impact on the vulnerability to flooding, historic data
on occurrence and loss is the best means to assess flooding vulnerability statewide.

There is an increased risk of flash flooding and debris flows in Montana as a result of the active
2012 fire season. Locations downhill and downstream from burned areas are very susceptible
to flash flooding and debris flows, especially near steep terrain. Rainfall that would normally be
absorbed will run off extremely quickly after a wildfire, as burned soil can be as water repellant
as pavement. As a result much less rainfall is required to produce a flash flood. As water runs
downhill through burned areas it can create major erosion and pick up large amounts of ash,
sand, silt, rocks and burned vegetation. The force of the rushing water and debris can damage
or destroy culverts, bridges, roadways, and buildings even miles away from the burned area.
Most burn areas will be prone to flash flooding and debris flows for at least 2 years (NWS,
2013).

Statewide Vulnerability

The flood hazard does not pose a uniform risk across the State. Therefore, the PDM analysis
was completed data obtained from DFIRMs and a FEMA-generated HAZUS analysis of flooding
in Montana. The HAZUS scenario was for a simulated 100-year flood using National Elevation
Dataset, a flood frequency discharge table that references a specific discharge per return period
for a given point (stream gage derived) and regression equations used between stream gage
areas. DFIRMS were available from the Natural Resource Information System (NRIS). Figure
4.4.2-3 presents the flood layer used in the PDM analysis.
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1 To complete the vulnerability analysis for the flood hazard, GIS was used to intersect the
2 resulting flood hazard layer with both the critical facility and MDOR cadastral parcel datasets.
3  Estimates of vulnerable population were calculated using census block data within the hazard
4 area. Exposure values are presented in Table 4.4.2-8. The Flood section in Appendix B
5  presents supporting documentation from the risk assessment including a list of critical facilities
6 inthe flood hazard area and loss estimates by county.
7
TABLE 4.4.2-8
FLOODING EXPOSURE SUMMARY BY DES DISTRICT

Iltem District 1 District 2 District 3 District 4 District 5 District 6
Flood Hazard Area
(Square Mies) 699.40 1,056.51 564.83 1,023.83 724.85 1,271.56
Percent Flood Hazard 2.78% 4.36% 2.26% 3.83% 3.29% 5.37%
et $4,078,370,184 | $880,781,936 | $1,606,748,294 | $182,926912 | $929,904,995 | $219,727,817
Residential Building
Exposare (# structures) 21,738 7,480 9,139 2,584 7,603 2,497
Commercial, Agricultural,
Industrial Building $1,387,492,576 $394,868,235 $477,691,670 $51,988,051 $739,000,736 $78,221,273
Exposure ($)
Commercial, Agricultural,
Industrial Building 3,156 1,617 1,092 595 1,250 1,002
Exposure (# structures)
(g2 Factly Bxposure $253,420 $1,299,977 $84,189,416 $0 $2,674,608 $15,254
Critical Facility Exposure
(# structures) 3 1 26 0 1 1
Annual Loss $63,869 $88,342 $11,947 $13,950 $34,782 $29,013
Population Living in
disyeiin 123,863 40,020 50,277 13,591 48,512 14,857
Population Under 18
Living in Hazard Area 26,571 10,065 10,258 2,835 11,974 3,469

8

9
10
11
12
13
14
15

16
17

18
19
20
21
22
23

Risk assessment results indicate that DES District 1 has the highest residential exposure in
terms of number of structures at risk from flooding, followed by Districts 3, 2 and 4. Regarding
commercial/agricultural/industrial building exposure, District 1 is highest in terms of number of
structures followed by Districts 2, 5 and 3. Exposure in terms of building value is actually higher
in other districts where there are fewer but higher valued structures at risk. In terms of critical
facilities, District 3 has the highest exposure and District 1 has the most population at risk,
followed by Districts 3, 5 and 2. Annual loss if highest in District 2 followed by Districts 1 and 5.

Table 4.4.2-9 presents a vulnerability summary of the flooding hazard as it relates to percent
exposure and growth rates in Montana’s counties, cities and towns. Percent exposure was
derived by dividing the value of residential and commercial/agricultural/industrial building stock
exposed to the hazard into the total value of the building stock. Percent exposure is a more
accurate way of displaying vulnerability than presenting jurisdictions with the highest exposure
because it reflects areas with the greatest risk opposed to those with high value real estate. A
complete ranking of percent exposure is presented in the Flooding section of Appendix B.
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TABLE 4.4.2-9
FLOODING EXPOSURE SUMMARY FOR TOP COUNTIES, CITIES AND TOWNS
c % Flood % Growth # of Bm!dmg $ Residential # Residences at $ Commerc'lall # Commerc'lall $ C'f'.t'f:al # Critical
ounty Exposure (2000 to 2010) permits Exposure Risk Ag/industrial A_g/_lndustrla_l Facilities Facilities at Risk
(2000 to 2010) Exposure Buildings at Risk Exposure
COUNTIES WITH HIGHEST PERCENT EXPOSURE ($ RESIDENTIAL + $ COMMERCIAL-AG- INDUSTRIAL EXPOSURE IN HAZARD AREA / TOTAL EXPOSURE)
PETROLEUM 64.44% -0.41% 0 $9,791,548 117 $652,071 30 $0 0
TREASURE 45.77% -15.17% 0 $9,462,115 138 $1,685,077 25 $0 0
BLAINE 39.23% -6.33% 3 $48,093,216 661 $13,733,070 128 $1,299,977 1
WHEATLAND 38.25% -5.27% 0 $29,800,864 214 $2,358,504 59 $0 0
PHILLIPS 35.61% -7.63% 13 $44,341,035 558 $25,198,378 229 $0 0
MINERAL 35.41% 8.71% 26 $63,601,389 498 $17,968,878 77 $0 0
BIG HORN 35.11% 3.29% 42 $40,696,721 429 $76,577,081 133 $0 0
CITIES/ITOWNS WITH HIGHEST PERCENT EXPOSURE (TOWNS WITH POP. > 500) ($ RESIDENTIAL + $ COMMERCIAL- AG- INDUSTRIAL EXPOSURE IN HAZARD AREA / TOTAL EXPOSURE)
BELT 69.98% -5.21% 0 $10,313,362 143 $4,699,355 27 $0 0
MALTA 38.77% -5.99% 13 $18,684,054 268 $20,357,053 87 $0 0
BROWNING 34.64% -3.66% 0 $1,987,077 52 $2,712,947 21 $0 0
FORT BENTON 30.16% -8.41% 26 $11,577,229 152 $9,632,781 77 $0 0
FORSYTH 29.56% -2.98% 9 $15,085,720 258 $3,674,063 21 $0 0
CHINOOK 29.39% -12.27% 3 $14,517,912 236 $393,611 8 $0 0
CHESTER 26.21% 0.34% 0 $5,331,046 103 $2,782,775 35 $0 0
COUNTIES WITH HIGHEST PERCENT EXPOSURE WHICH HAVE FASTEST GROWTH RATES (% EXPOSURE x % POPULATION CHANGE 2000 TO 2010)
FLATHEAD 33.17% 22.54% 3,155 $2,132,284,123 10,085 $645,213,964 1649 $84,951 1
BROADWATER 15.20% 31.32% 51 $43,321,260 295 $3,351,556 54 $2,305,006 1
SANDERS 33.33% 11.74% 0 $204,523,470 1,513 $34,786,993 197 $0 0
LIBERTY 30.23% 11.31% 0 $24,704,458 193 $4,613,758 86 $0 0
STILLWATER 29.23% 11.07% 79 $153,083,564 1,010 $15,102,623 101 $0 0
MINERAL 35.41% 8.71% 26 $63,601,389 498 $17,968,878 77 $0 0
GRANITE 30.38% 7.99% 3 $71,089,238 410 $4,620,159 20 $0 0
CITIES/TOWNS WITH HIGHEST PERCENT EXPOSURE WHICH HAVE FASTEST GROWTH RATES (TOWNS WITH POP. > 500) (% EXPOSURE x % POPULATION CHANGE 2000 TO 2010)
WHITEFISH 18.23% 26.87% 719 $176,058,119 631 $23,711,362 50 $0 0
KALISPELL 8.15% 40.67% 1,858 $69,226,246 547 $67,782,515 128 $0 0
EAST HELENA 13.41% 24.30% 79 $6,827,300 89 $4,880,694 17 $0 0
FAIRVIEW 10.47% 22.99% 0 $1,704,333 29 $371,815 6 $0 0
COLUMBIA FALLS 7.40% 29.14% 332 $11,319,630 824 $7,996,134 18 $0 0
SIDNEY 15.31% 13.87% 91 $26,467,722 321 $10,873,968 51 $0 0
HAMILTON 10.66% 18.06% 271 $4,225,473 25 $39,107,648 31 $0 0
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Counties with the highest exposure from flooding include: Petroleum, Treasure, Blaine,
Wheatland and Phillips; white the top cities/towns include: Belt (Cascade Co.), Malta (Phillips
Co.), Browning (Glacier Co.), Fort Benton (Chouteau Co.), and Forsyth (Rosebud Co.). Figure
4.4.2-4 presents percent exposure for the top counties and cities/towns showing regional
vulnerability.

Percent exposure was multiplied by the change in population between the 2000 and 2010
census to present the jurisdictions with the highest risk that are experiencing the fastest growth.
The number of residential building permits is also listed for the top ranking jurisdictions. A
complete ranking is presented in the Flooding section of Appendix B.

Counties with the highest exposure from flooding that are experiencing the fastest population
growth include: Flathead, Broadwater, Sanders, Liberty, and Stillwater, while the top
cities/towns (with population over 500) are Whitefish, Kalispell and Columbia Falls (Flathead
Co.), East Helena (Lewis and Clark Co.), and Fairview (Richland Co.). Figure 4.4.2-5 presents
percent exposure and population change for the top counties and cities/towns showing the most
vulnerable areas experiencing the fastest population growth. Figure 4.4.2-6 presents aerial
photos showing flood inundations for the six most vulnerable cities/towns experiencing rapid
population growth.

Review of Potential Losses in Local PDM Plans

The Local Plan Exposure Summary table in the Flooding section of Appendix B presents a
summary of potential flood losses from the Local PDM Plans. Flood losses are described in
terms of their effect on buildings, society, and the economy, as outlined below:

= Building exposure is presented either as a dollar value or high-moderate-low rating and
typically refers to the vulnerability of residential structures and/or critical facilities from
the hazard.

= Societal exposure is presented either as the number of lives at risk or as a high-
moderate-low rating representing the vulnerability of human life from the hazard.

= Economic exposure is presented as a dollar value or high-moderate-low rating referring
to the potential impact to the economy from the hazard.

All of the local PDM plans evaluated the flooding hazard in their risk assessment. Of those with
guantified results, Custer County had the highest exposure followed by Cascade, Lake, Powell
Roosevelt and Lincoln Counties. Flathead County lists the flooding hazard as a Very High
exposure risk while Carter and Power River list exposure as High.
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2013 Update to the State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment - DRAFT

1 Vulnerability of State Facilities

2

3 The results of the 2013 PDM risk assessment identified 31 buildings located within the flood

4 hazard area (Table 4.4.2-10). It should be noted that the flood layer obviously has some

5 inaccuracies because in the case of the Montana State Fund Building, the Last Chance Guich

6 drainage is buried beneath the street; thereby, eliminating the flood hazard to the building.

7 Similar conditions may exist with other critical facilities identified by the PDM analysis as being

8 in the flood hazard area. Bridges located in the flood hazard area are listed in the Flood section

9 of Appendix B.

0

TABLE 4.4.2-10
CRITICAL FACILITIES IN FLOOD HAZARD AREA
. Building &
Agency Name Jurisdiction County Content Value

State Fund Montana State Fund Building Helena Lewis and Clark $36,717,184
Dept of Administration Armory PBX Helena Lewis and Clark $11,852,934
Dept of Administration Old Liquor Warehouse Helena Lewis and Clark $10,461,478
DPHHS, MDC Offices/Vocational Boulder Jefferson $6,116,431
Dept. Justice MLEATraining Facility Helena Lewis and Clark $3,544,068
MDT Billings Office & Shop Billings Yellowstone $2,674,608
DNRC Rubber Dams County Broadwater $2,305,006
Dept. Justice MLEA - School Building & Adm. Helena Lewis and Clark $2,054,760
Dept. Justice MLEA - Maple Cottage No. 2 Helena Lewis and Clark $2,050,675
DPHHS, MDC Administration Boulder Jefferson $1,325,851
DMA Chinook Armory County Blaine $1,299,977
DPHHS, MDC Maintenance Shop Boulder Jefferson $1,053,285
Dept. Corrections, Riverside | ASU Administration Boulder Jefferson $880,466
Dept. Justice MLEA - Cottonwood Cottage Helena Lewis and Clark $646,802
Dept. Justice MLEA - Gymnasium Helena Lewis and Clark $613,610
Dept. Justice MLEA - Cafeteria Helena Lewis and Clark $610,591
DPHHS, MDC Home 4 Bed ASU A Boulder Jefferson $555,639
DPHHS, MDC Home 4 Bed ASU B Boulder Jefferson $555,639
DPHHS, MDC Home 4 Bed ASU C Boulder Jefferson $555,639
DNRC Greenough Fire Cache County Missoula $388,655
Dept. Justice MLEA - Water Tank & Tower Helena Lewis and Clark $363,304
DPHHS, MDC Home - 10/12 Bed #2 Boulder Jefferson $330,208
DPHHS, MDC Home - 10/12 Bed #1 Boulder Jefferson $320,508
DPHHS, MDC Home - 8/10 Bed #1 Boulder Jefferson $266,139
DPHHS, MDC Home - 8/10 Bed #2 Boulder Jefferson $266,139
MT Heritage Commission McFarland Curatorial Center County Madison $231,111
DPHHS, MDC Home - 6 Bed #1 Boulder Jefferson $222,019
DPHHS, MDC Home - 6 Bed #2 Boulder Jefferson $222,019
DNRC Greenough Fire Cache Warehouse County Missoula $159,219
DNRC Office Firecache County Flathead $84,951
Dept. Justice MLEA - Pump House Helena Lewis and Clark $67,911
MDT Aeronautics NDB - Wolf Point Wolf Point Roosevelt $15,254

1
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2013 Update to the State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment - DRAFT

1 Table 4.4.2-11 presents loss claims associated with flooding for state-owned facilities. The
2 flood loss at the UM-Western building in Dillon was associated with heavy rain whereas losses
3 at the MSU-Bozeman agricultural experiment station, Montana Law Enforcement Academy in
4 Helena and Montana Fish, Wildlife and Parks (FWP) facilities in Pryor and Denton were
5 associated with riverine flooding. Losses at the FWP facility in Townsend were due to ice jam
6 flooding.
7
TABLE 4.4.2-11
LOSS CLAIMS FROM FLOODING FOR STATE FACILITIES
Claim ID Agency Location Date of Loss Indemnity
P-19913 University System Bozeman 7/22/2008 $250,000
P-20079 University System Dillon 7/24/2008 $11,636
P-22247 Department of Justice, MLEA | Helena 6/8/2011 $13,023
P-22230 Dept. Fish, Wildlife & Parks Pryor 5/24/2011 $41,811
P-22511 Dept. Fish, Wildlife & Parks Denton 6/1/2011 $15,000
P-22810 Dept. Fish, Wildlife & Parks Townsend 1/24/2012 $4,015
TOTAL $335,485
Source: DOA-RMTD, 2012
8

9 Many of Montana’s bridges have been compromised by scour associated with flooding. Scour
10 is the hole left behind when sediment (sand and rocks) is washed away from the bottom of a
11 river. Although scour may occur at any time, scour action is especially strong during floods.
12 Swiftly flowing water has more energy than calm water to lift and carry sediment down river. The
13 Montana Department of Transportation (MDT) has identified 103 bridges in the state which have
14  critical scour potential. Table 4.4.2-12 identifies the 23 state-owned bridges with critical scour
15  potential while the county-owned structures are identified in Appendix B.

16
TABLE 4.4.2-12
STATE-OWNED BRIDGES WITH CRITICAL SCOUR POTENTIAL
County Wgtrc(e)rs-sBeoddy Location County Wgtr(e)rs-s‘;)ddy Location

Big Horn Little Bighorn River | 3m E Hardin Mineral St Regis River 9 Km E De Borgia
Blaine Bean Creek 11m S Chinook Park Yellowstone River 6m NE Livingston
Blaine White Bear Creek 9m S Ft Belknap Agency | Pondera Dry Fork Marias 2m N of Conrad
Carbon Rock Creek Rockvale Ravalli Skalkaho Creek 1m E Grantsdale
Daniels Smoke Creek 11m S Flaxville Ravalli Sweathouse Creek | Victor
Deer Lodge | Silverbow Creek 4m S Opportunity Roosevelt Clover Creek 1m E Culbertson
Gallatin Cougar Creek 7m N West Yellowstone Rosebud East Spring Coulee | 11m NW Forsyth
Gallatin East Gallatin River | 5m E Manhattan Wibaux Beaver Creek South Edge of Wibaux
Garfield Big Dry Creek S 13m E Jordan Wibaux Beaver Creek S NE Edge Wibaux
Madison Jefferson River Jefferson Island Wibaux Beaver Creek 1 M South of Wibaux
Mc Cone Timber Creek 5m N of Flowing Wells Yellowstone | Fly Creek Pompey's Pillar
Mineral St Regis River 9 Km E De Borgia
Source: MDT, 2013

17
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2013 Update to the State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment - DRAFT

Future Development

Montana law prevents development of structures in the floodway but with a permit, structures
may be developed in 100-year floodplains. Many counties have more stringent floodplain
regulations than the state that are enforced. Floodplain regulations are in place to promote the
public health, safety and general welfare, to minimize flood losses in areas subject to flood
hazards and to promote wise use of the floodplain. The state floodplain requirement of a
freeboard of two feet reduces the vulnerability of new development in the mapped flood zones.
This proactive approach to floodplain management helps in making new construction less prone
to flood damages. However, the program is only as good as the mapping, and in some
instances, development may be occurring in unmapped, flood prone areas.

Much of the growth in Montana is occurring near rivers and streams. The Montana Floodplain
Association is advocating adoption of the No Adverse Impact approach for floodplain
management. No Adverse Impact standards can be incorporated into a community’s zoning
ordinances, subdivision regulations, building and health codes, and/or special purpose
ordinances recognizing that future development can cause impacts elsewhere in the watershed.
Progress has been made on the incorporation of flood-resistant construction standards in both
the International Building Code and International Residential Code. Incorporation of standards
for flood-resistant construction in these codes will help ensure that building officials become
involved in that part of the floodplain management process that deals with how buildings are
constructed.

Data Limitations

A substantial amount of the USACE Cold Regions Research and Engineering Laboratory
(CRREL) information on ice jams in Montana (about 80 percent) has come from USGS Water
Supply Paper 1679 published in 1966. Other publications include NWS statements, Corps of
Engineers’ Datacols, other USGS publications, newspapers, and personal accounts. It is
important to note that the high number of recorded ice jam events on the Missouri, Yellowstone,
and Milk Rivers compared to other rivers in the state reflects information gathered during field
visits to that area in August 1997. There could be other rivers that experienced more ice jams
than the Missouri River, but because there are few people living near the river, few if any floods
or ice jams are ever reported.

The PDM analysis utilized a flood hazard layer that was derived from a combination of a HAZUS
flood model and digital flood insurance rate maps (DFIRMs). DFIRMs are not available for the
entire State but as they become available in the future, the flood hazard layer for the State
should be appended with this data. Figure 4.4.2-7 shows the status of the Montana Map
Modernization Project. Section 6.1.2 presents additional information on the Map Modernization
Project
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MONTANA FLOODPLAIN MAPPING
Status of FEMA Map Modernization
and Risk MAP Program Projects
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