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Introduction

Per Chapter 13.27 Missoula Municipal Code: Storm Water Management
"Storm water system” in this chapter also includes the City’s flood control devices, such
as levees, floodwall, high-hazard dams, and their appurtenances.

Four Accredited Levees sponsored by the City
o Clark Fork Area Il

o Clark Fork AreaV

o Grant Creek

o Pattee Creek

o  Spartan and Playfair Park Detention Basins
o  GritChamber

One Non-accredited Levee formerly sponsored by the City
o McCormick Levee

One Accredited Levee sponsored by Missoula County that protects some City properties
o Orchard Homes

Maintenance Requirements

Certification Process B i O o
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Accredited Levees

The Federal Emergency Management
Agency (FEMA) has determined it meets
the requirements of National Flood
Insurance Program (NFIP) regulations

(44 CFR 65.10) and that FEMA has
recognized on a Flood Insurance Rate Map
(FIRM) as reducing the flood hazards posed
by a base (2-percent-annual-chance/100-
year) flood.

Properties located in the floodplain behind

an accredited levee receive reduced flood

Qe insurance rates.
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Clark Fork Areallll

* Built: 1966

* Accredited

* Federally authorized levee (built by .
* the U.S. Army Corps of Engineers) ." S
* Locally sponsored by the City % E
* Length: 0.54 miles of embankment ...
. and 0.17 miles of floodwall g5
* Population: 303

* Structures protected: 86 »
» Estimated property value: -y

g ‘v, _1 .'."‘ : ;
. $48 million to $14 billion % Sy . %
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* Extent: North bank

Madison to Orange

Annual inspection by USACE and City - v W‘,..&Qn{u -
USACE Rating: Minimally Acceptable % "

Majority of recommendations include repairing cracklng and spalling on the roodwaII and

maintaining vegetation.

Maason .

Estimate to remove unacceptable vegetation along the flood wall: $45,000



Clark Fork AreaV

e Built: 1964
* Accredited
* Federally authorized levee (built by
* the U.S. Army Corps of Engineers)
* Locally sponsored by the City
* Length: 0.24 miles of embankment
* Population: 312
* Structures protected: 120
» Estimated property value: $36.4 million
* Extent: North bank
California to Russell

Annual inspection by USACE and City
USACE Rating: Minimally Acceptable
Majority of the recommendations
include maintenance of vegetation and

riprap.

February 2020
Unacceptable vegetation removed from riverward side of levee
$29,000



Grant Creek

* Built: 1991
* Accredited
* Locally funded, non-federal levee
* Sponsored by the City
* Length: 0.59 miles of embankment
* Population: 528
* Structures protected: 24
* Estimated property value:
* s$gmillionto $29.3 million

Annual inspection by City

Periodic inspection by USACE every 5 years
USACE Rating: Minimally Acceptable

Majority of recommendations include removing
excess vegetation and repairing locations of scour
and erosion.

Estimate to removed unacceptable vegetation:
$700,000




Pattee Creek

* Built: modified 2004

* Accredited

* Locally funded, non-federal levee b -4 1 :

Sponsored by the City (. s Y e T

 Length: 0.21 miles of embankment ¢ by |

* Population: 165

* Structures protected: 12

* Estimated property value:
$900,000 to $2.86 million

Part of the South Hills Storm Drain System
Spartan and Playfair Park Detention Basins
Grit Chamber

Annual inspection by City

Periodic inspection by USACE every 5 years
USACE Rating: Acceptable

Majority of recommendations include maintaining
vegetation to comply with USACE standards and
monitoring/controlling burrowing animal activity.

CRiminiCt

Unwersity of
Montana Golf
course



McCormick Park

Built: repaired 1964
(unclear when it was
originally constructed)

Non-accredited since 1990

Locally funded,
non-federal levee -

(likely, but not confirmed) s -

Length: | ‘
0.49 miles of embankment .-

Population: 275 '

Structures protected: 107

Estimated property value:
$80.8 million

Clark Fork
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Orchard Homes

* Built: 1949

* Accredited

* Locally funded, non-federal levee
* Sponsored by the County
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* Length: 1.2 miles of embankment gow e s 0ol Lyt
« Population: 751 e -g—,‘.'- %
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*  Structures protected: 329 i o R e

* Estimated property value:
$73.9 million

Annual inspection by County

Periodic inspection by USACE every 5 years s,,,f?u____ '
USACE Rating: Minimally Acceptable Par .
Majority of recommendations include

removing excess vegetation and
repairing locations of scour and erosion.



Vegetation Maintenance

Remove vegetation not in compliance with USACE vegetation standards. The crown,
slopes, and 15 feet from the toe of the levee or floodwall should be clear of vegetation
as the regulation originally stated in Engineering Technical Letter (ETL) 1110-2-583
(expired ) and Engineering Pamphlet (EP) 1110-2-18.

RIVERSIDE CROWN LANDSIDE

MINIMUM

% 15 OR DISTANCE TO EDGE OF NORMAL WATER SURFACE, IF LESS

% % INTHIS 4' X 7 TRANSITION ZONE, TEMPORARY OBSTRUCTION BY LIMBS AND CROWN
IS ALLOWED DURING DEVELOPMENT OF NEW PLANTINGS, FOR UP TO 10 YEARS

Y NORMAL WATER SURFACE
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Vegetation Maintenance

Remove vegetation not in compliance with USACE vegetation standards. The crown,
slopes, and 15 feet from the toe of the levee or floodwall should be clear of vegetation
as the regulation originally stated in Engineering Technical Letter (ETL) 1110-2-583
(expired ) and Engineering Pamphlet (EP) 1110-2-18.




Vegetation Maintenance

USACE recognizes that the protections provided to threatened and endangered
species, like bull trout, may supersede their vegetation guidelines.
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Vegetation Maintenance

“Growth of sod and willows or brush on the levee slopes may be encouraged as it will
increase bank stabilization and decrease erosion from flood flows. The growth of trees
on the levee shall be prevented.” Clark Fork Area Ill and V Levees

Operation and Maintenance Manual 1968, written by the U.S. Army Corps of Engineers

Long-Term Goal

Remove all non-native vegetation and cottonwoods,
transition levee slopes to native shrub cover, where
diameter at breast height < 4 inches.
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Certification Process

Missoula and Granite Counties are working with MT DNRC and FEMA to update and
produce new Flood Insurance Rate Maps (FIRMS) for the Clark Fork River, Bitterroot
River, Rock Creek, and Rock Creek Tributaries. Updated floodplain maps will depict
the latest, most accurate flood risk data, and will eventually replace the existing
floodplain maps which are based on data from the 1970s.

DNRC floodplain mapping updates

http://dnrc.mt.gov/divisions/water/operations/floodplain-management/missoula-granite

Due to the floodplain remapping effort, the Clark Fork Levees must be re-certified,
to retain their accreditation status.
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Certiﬁcation Process

\ i

Limit ‘"\‘“‘. : Step 1 - Survey: The type of the
) ! survey depends on the size of
m" ot it g the study area andtypeorstudy
Flood Study Steps i

Step 1 - Survey: measurements are made of the
topography around the river, along with any culverts,
bridges, and road crossings. LIiDAR uses an airplane to
collect ground elevation over a large area, and ground

: \ Step 2 - Hydrology:
survey supplements the airborne data. N S Sitah GAgS nilions s

: important tool to determine flow

Step 2 - Hydrology: determines how much water there - : THias. R Nearly Su RN OA009

: - : . - b aren't available, gage data from
will be in the river during a flood event. Data from stream " E a simiar location Is ised to
gages will tell how many cubic feet of water per second @ - determine the flow rate.
the river will carry during the flood. _

| Step 3- Hydraulics:

Step 3 - Hydraulics: once the first two steps are 5 main components to the model

.‘Ir

complete, calculations can show where the water will go g g‘;‘s':"‘gy (i:’(‘::::udm)m ”
during the flood. The elevation data is combined with the . the river bottom at key locations)

flood flow data to determine where the water will go * . 3)Roughness (thickness of
when it overflows the channel. vegetaion, lahd sovat; st oatmined I8

by surveyors)
Step 4 - Mapping (delineation): the results from g
step 3 are combined with the elevation data and official &%
maps to see how far the water will spread out. The
area shown to be underwater during the flood is the
regulatory floodplain.
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Certification Process

Estimated Completion date

2020 (est.)

Measurements are made of
the topography around the
river, along with any culverts,
bridges, and road crossings.
LiDAR uses an airplane to
collect ground elevation over
a large area, and ground
survey supplements the
airborne data. Flood flow
data determine how much
water there will be in a river
during a flood event

Data gathering

Flood Study Conducted

2021 (est.)

The elevation and
survey data are
combined with the flood
flow data to determine
where the water will go
when it overflows the
channel and how far it
will spread out. The area
shown to be underwater
and at high risk is
mapped as the
regulatory floodplain.

Engineering and
floodplain modeling

( T@ramtt County _
Project Timeline Missoula-Granite Floodplain Maps Update

2022 (est.) Mid to Late 2022 (est.)

Draft data is
delivered to the
communities. Public
open houses will be
conducted for
landowners to
review the
information.

FEMA Preliminary Maps
are produced and ready
for public review and
comment period. A
second public open
house is usually
conducted to review the
information. 90 day
official comment &
appeal period held

Preliminary Data
public comment
and appeal period

Draft Data available
public review

Public Review

2 public open houses are usually held during this time.
Once at draft map stage and again at preliminary map
stage.

During this time public comments are encouraged.
There will be a official 90 day appeal period after the
maps become preliminary.

2023 (est.)

FEMA Flood
Insurance Rate
Maps finalized.

Flood Insurance
Rate Maps become
effective

Resiliency and
Mitigation efforts




Certification Process

Design Criteria

Freeboard™*
Closures*®
Embankment protection®

Embankment and
foundation stability
analysis®

Settlement analysis*

Interior Drainage

Interior drainage plan
Flood warning system
Plan of operation

Manual backup

Periodic inspection

Operation Plan

Flood warning system
Plan of operation

Periodic operation of
closures

Survey of the levee

Maintenance Plan

Emergency Action Plan

* May be covered by a corps of
engineers risk assessment




Certification Process

The approximate cost is $25.70/foot of levee (2018 dollars). This does not include any
maintenance/rehab work that would be needed.

Levee Name Levee length Floodwall length  Total length  Estimated Cost
Clark Fork Area lll 2,900 900 3,800 $97,660

Clark Fork AreaV 1,200 0 1,200 $30,840
McCormick 2,587 0 2,587 $66,485.90

Total 7,587 $194,985.90
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