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* Project Overview

* Review Project Team, Scope & Schedule +°

« Levee mapping process

* Questions & Discussion

Photo Credit: LCTRfan ,YouTube https://www.youtube.com/watch?v=vX4qgn al.nHQ
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® Used for various purposes

& Local floodplain
regulations

& Flood insurance
premiums

& Local emergency
planning

& Need periodic updating
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Federal Insurance Adminsration
(VALLEY €0.)

DEPARTMENT OF HOUSING AND URBAM DEVELOPMENT
CITY OF GLASGOW, MT

July 27, 1875

Michael Baker, |

Congulting Engineers

Box 3225

Harrisburg, Penneylvania 17106

Subject: The Reviged Flood Hazard Boundry Map
The City of Glasgow, Rontans

Dear Sir:

I em enclosing A copy of the revised praliminary flood hazard map
o which you have made the changes that we discussed in our letier
of April 4, 1875,

I wnderctand this map moeans that there are not any special flood
hazard areas inside the levy surrounding the corporate limits of the
City of Glasgow.

Please acknowledge. Thank you.

JLH:me

¢o: Bob Smith
¥lood Way Management Enginear
Flood Way Management Bureau
32 Bouth Ewing
Helena, Montane 59601

Wr, Joe E. Brown

Flood Insurance Administrator
Federal Building

1861 Gtout Streaet

Denver, Colorade #0202 .
The National Flood Insurance Program
Washington, D.C. 0




Why re-study and update the maps?

[ Existing maps
W need updating




Pre 2019- Discussions to
have a new flood study and
updated maps/ LiDAR work

began

June 2019- County provided
letter of support for the
project

July 2019- DNRC applied for
FEMA grant

September 2019- Grant
awarded by FEMA

Fall 2019- project
underway

PR 19 2010
D.N.R.C

Valley County
501 Court Square, # 2 - r " I
Glasgow, MT 59230 B Fax: (406)228-9027

wecomm@valleycountyme.gov.

John Fahlgren, Member Paul Tweten, Chairman Mary Armstrong, Member

Steve Story, Chief Mantana DNRC Water Operations
1424 9th Ave

P.0. Box 201601

Helena, MT 53620-1601

Dear Mr, Story,

Valley County supports efforts to update flood studies and existing floodplain maps in our county. All the
mapped floodplains on our Flood Insurance Rate Maps are based off flood studies and information from the
late 1970s and 1980s; and many of the areas are Approximate Zone A areas with no flood elevations. We
support updating the floodplain studies to replace our existing, outdated floodplain maps.

Valley County is committed to protecting the river systems, managing flood risks and participating in the
National Flood Insurance Program. Updated, detailed studies would be a benefit to Valley County residents
and current information would allow for better regulation of floed prone areas.

Thank you for the opportunity to participate in this effort to update floodplain studies in Valley County.

Having better available data will provide much needed support that the county has needed for a long time.

Sincerely,
Valley County Commissioners

Paul Tweten, Chairman

/.,
A M
Jol:. Fahlgren, Member N
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pdate 2,325.5 s m mile

732 miles in Hill County
500.9 miles in Blaine County

479 miles in Phillips County
613 miles in Valley County
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¥ Floodplain Mapping in the Milk River Basin

Study type

Stream Length (miles)

Effective

Proposed

Approximate

2,1346

17237

Proposed Mapping
by County (miles)

Enhanced

Blaine | Phillips | Valley

96.7

4426

Milk River

683 1303 1309 Enhanced with Floodway

Tributaries

663.7 3706 3484

Total

Total
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[ Drawn By: KPS

| Map Print Date: 7/1/2019

FIGURE 1: Project Overview
Project: Milk River Basin - Modernization

| Checked By: SES

| Scale: 1:1,250,000




¢ DNRC Floodplain Staff — Tiffany Lyden, Nadene Wadsworth, Steve Story,

¢ DNRC Contractors:

& Topography/L1iDAR — Quantum Spatial

& Survey Work— Bathymetric survey-River Design Group

Structure survey- Great West [z

¢ Hydrology- USGS %USGS and Michael Baker

science for a changing world INTERNATIONAL
[

¢ Hydraulic Analysis and Floodplain Mapping -

INTERNATIONAL

Michael Baker
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Steps

Flbbd Study

Step 1 - Survey: 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.

Step 2 - Hydrology: determines how much water there

will be in the river during a flood event. Data from stream .
gages will tell how many cubic feet of water per second :
the river will carry during the flood.

Step 1 - Survey: The type of the
survey depends on the size of
the study area and type of study.
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Step 2 - Hydrology: Recorder
Stream gage stations are an
important tool to determine flow
rates. If nearby stream gages
aren't available, gage data from
a similar location is used to

determine the flow rate. i"——v
taknn
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i Step 3 - Hydraulics:

Step 3 - Hydraulics: once the first two steps are
complete, calculations can show where the water will go |
during the flood. The elevation data is combined with the
flood flow data to determine where the water will go
when it overflows the channel.
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Step 4 - Mapping (delineation): the results from

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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~ 5main components to the model
" 1) Hydrology (stream flow data)

2) Cross Sections (measurements of
the river bottom at key locations)

- 3) Roughness (thickness of
~ vegetation, land cover, etc determined

by surveyors)

" 4) Structures (road crossings,
' culverts, bridges, etc.)

5) Downstream conditions

Step 4 - Mapping (delineation):
The result will be the floodplain boundary and a depth grid identifying the
shallower and deeper areas of flooding.
2 Sl
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¢ Lidar Data Acquisition:

& LiDAR uses an airplane to collect ground elevation over a large
area, and Ground Survey supplements the airborne data.
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Project Scope
Survey Work

Provides in-stream and bridge/crossing data needed for hydraulic
modeling and floodplain mapping.




Project Scope

Hydrology

Determines how much water
there will be in the river during
a flood event. Data from stream
gages will tell how many cubic
feet per second the river will

carry.

Figure 3: Drainage Basin Area
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Project Scope

Hydraulic Analysis and Floodplain Mapping

Hydraulic modeling (where the water will go when it

overflows the channel) and engineering to produce
draft maps.

MONTANA DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION

Swan River
Missoula County, MT

July 20

MISSOULA COUNTY TPM: 1:Doerpnnmem of Natural Resources and Conservation
TOPOGRAPHIC esources Division
WORKMAPS

LEGEND

Profile Baseline Proposed Flood
Hazard Area



Project Scope

FEMA Map Production
& Preliminary Maps

& Public Review

& Maps Finalized




Estimated Project Schedule

Topographic (LiDAR) — Complete
Survey Work- completed early 2021
Hydrology- completed mid to late 2021

Hydraulics-
Tributaries-completed mid 2022
Milk River- phase II

Draft Maps

Public review of draft maps

FEMA Map Production/
Preliminary Maps

Public review of preliminary maps

FEMA maps finalized



ATTENTION SWAN RIVER PROPERTY OWNERS

in or near the FLOODPLAIN...

with FEMA and Mon
FEMA's  Preliminary
reliable and l:i-p

because proposed floodplain® ma-ppmq changes could affect your property.

www.missoulacounty. uslswa nfp

Visitthe Cou -'|teab-::|'u vie FEI"\-’IA" 'reliminary ho #dﬂood

PUBLIC OPEN HOUSE
Tuesday, June 20, 2017 | 6:00 p.m. - 7:00 p.m.
Swan Valley Community Hall | 6803 HWY 83N, Condon, MT

'F'Hll\“
Missoula County Floodplain Administrator MT DNRC DI\ kC
tklietz@missoulacounty.us tlyden@mt.gov | ‘aw
406.258.4841 406.444.0599




Carbon County Flood Maps Update

by Nadens Wadsworth — 17 901:18 PM — History.
Background on the floodplain maps in the County:

Carbon County floodplain maps were modermized through a Digitized Flood Insurance Rate Map (DFIRM) project in
2012. The maps were converted from paper to the digital environment. Most of the mapped floodplains in the county are
still based off flood studies from the late 1970s and early 1080s. The 2012 DFIRM project entailed digital conversion of
the effective floodplains in the county, with the exception of revised hydraulics and mapping on 9 miles of the Clarks Fork
of the Yellowstone (upstream from the Carbon/Yellowstone County border). This revision, however, did not include
updated hydrology or survey data. In 2017 a Partial Mapping Revision (PMR) was completed for the portion of the
Yellowstone River in the county. The PMR leveraged US Army Corps of Engineers information from a Yellowstone River
corridor study and updated floodplain mapping in Stillwater and Yellowstone Counties to update and replace the
approximate floodplain mapping on the Carbon County side of the Yellowstone River with enhanced and floodway
mapping

2019 Project
DNRC with support from Carbon County applied and received a FEMA grant to update the flood study and floodplain
maps for the Clarks Fork of the Yellowstone, Rock Creek, and tributaries.

DNRC held a project kick off meetings on October 3rd & 4th, 2019 with Carbon County, Joliet, Red Lodge, Bear Creek,
and Fromberg. To view the slides that were presented click here.

Below are the figures of the study extents for the project.

Sweet Grass
County

Stillwater
County

Figure 2 7

7

Carbon
County

Pod Lodge

Bewcrees

Figure 3 ‘

Project Points of Contact

Annie Gillespie

Carbon County Floodplain Administrator
(408) 445-7300

email

Tiffany Lyden

MT DNRC Outreach Specialist
(406)444-0500

email

Nadene Wadsworth

MT DNRC Outreach Specialist
(408)444-6732

email




= Levee

| ,—f‘
\ % >l LT T [ »
\ ! I .
23 P i P STl 1
\. Jr} : L
):q = | | = -
/17'0/ " MONTANA
65
. ,PO = '\\
- BILLINGSLEY RD LINDELL RD
)
%
9 W
- Vo
m / \x
= — \
O Vo= A’on
“\ 1\ I RT»
BENTENITE RD ; | o
Glasgow
o
[+ 4
| Cherry Creek LB
Z [and Milk River LB 9
> ‘ LAMP ~
< Featu_lre
Nl 2.4 Miles LANDFILL RD
\
% - [42]
U N\
i ~ o | \
Bl A | \
o = \
BRAZIL CREEK RD i~ ‘
o E g \
Q < | »
Railroad BRITZMAN RD e ) —
» e
N 4/7
- A HAGEN RD LE Ly ' <
Irrigation Canal DNR W E 7 ; 5

City Limits

s L —

Glasgow Levee

I \iles | 9/3/2019

Drawn By: KPS
Checked By: SES

Scale Bar: 1: 50,000
Base Layer: ESRI




DEPARTMENT OF NATURAL RESOURCES
AND CONSERVATION

STEVE BULLOCK DIRECTOR'S OFFICE (406) 444-2074
GOVERNOR TELEFAX NUMBER [406) 444-2654

L)
- Ly

WATER RESOURCES DIVISTION (406) 433-6601
TELEFAX NUMBERS [(204] $44-0532 / (06} 444-5918
hitpiwww.d nreamt.gov

1424 9TH AVENUE
PO BOX 201601
HELEMNA, MONTANA 59620-1601

October 28. 2019
Mayor Becky Erickson
319345t S
Glasgow, MT 59230

Dear Mayor Enckson :

The Department of Natural Resources and Conservation (DNRC) floodplam program, The City of
Glasgow, and Valley County have been collaborating to undertake a new flood hazard study for the
Milk River watershed which will update the existing Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Maps (FIRM). FEMA recently awarded DNRC a grant to complete
the project. Accordingly, we are beginning the process of scheduling commumty kickoff meetings
and launching the initial project tasks.

The new study requires a review and assessment of any existing flood protection systems for the
Milk River watershed. FEMA requires that Levee Sponsor/Owners provide engineering
certification to ensure the levees are sound and to qualify for a reduced flood nisk category on the
landward side of the levee systems. in accordance with FEMA s accreditation requirements (44
CFR 65.10). DNRC has identified two levees that are owned and maintained by The City of
Glasgow: The Cherry Creek Left Bank and Milk Left Bank (see attached figure). The existing
status of these levees. based on the effective FIRMs 1s:

® The Cherry Creek Left Bank and Milk Left Bank levees show a reduced nisk on the

landward side of the levees

Ags the Owner/Sponsor of these levee systems, the city 1s responsible for providing all the necessary
data, documentation, and certification (by a licensed professional engineer) to FEMA and DNRC,
demonstrating that the levee systems comply with FEMA s minimum requirements for
accreditation (per 44 CEFR 65.10).

This letter serves as our formal request of the city’s intent to pursue FEMA accreditation of the
levee systems defined above.

The city may choose to pursue certification at the city’s expense for potential accreditation by
FEMA. Accreditation status from FEMA will result i the levee showing reduced nisk on the
landward side of the levee system(s) on the future FIRMs. Residents that live behind an accredited
levee may receive reduced flood insurance premiums.

STATE WATER PROJECTS WATER MANAGEMENT WATER OFERATIONS WATER RIGHTS
BUREAL BUREAL BUREAL BUREAL
(061 494-664 1406 4446637 1406} 444-0860 406! 444-6610

The city may choose not to pursue certification/accreditation. which would result in a different
flood mapping process. The levee would be modeled and potentially mapped as not reducing the
nisk on the landward side of the levee system(s). As a result. residents living behind non-
certified/non-accredited levees that have a federally backed mortgage would be required to carry
flood insurance at the high-risk premium.

Understanding the city’s intent will help DNRC facilitate the flood study process, along with
coordinating the project schedule and study methods. Additionally. we request the city provide us
with a designated pomt of contact for all levee related information and questions, as well as the
contact information for whichever engineering finm the city may choose to work with, 1f
certification/accreditation 1s the path forward. Should you have any questions, please contact
Nadene Wadsworth at Nadene wadsworth@mt. gov (406) 444-6732 or myself sestorv@mt. gov
(406) 444-6816.

For your convenience. we have prepared a sample “letter of intent” template. If yvou could. please
fill 1t out and return 1t to our office with all the information by February 28. 2020.

Thank you,

Steve Story, PE. CFM
Chuef, Water Operations Bureau

cc: Robert Kompel, City of Glasgow Floodplain Administrator
Mark English, FEMA




Determining your path forward:

DO YOU INTEND TO
ACCREDIT YOUR LEVEE SYSTEM?

| Is the timeline feasible within
FEMA's timeframe for updating the FIRM?

Community could still gain Submit the data to FEMA so accreditation can be reflected
accreditation, but will need on the new FIRM.
to request a LOMR.

Does the community have enough resources to accredit the

levee system, and can it be done within that desired time frame?

Continue to coordinate and submit
data to FEMA so accreditation can be
reflected on the new FIRM.

Funding option discussion

Natural Valley (for whole levee system)
Perform the Natural Valley analysis for the The levee analysis and mapping procedures for individual reaches include:

full system.
- Sound Reach
- Freeboard Deficient
- Overtopping
« Structural-Based Inundation
+ Natural Valley




Levee Mapping Timeframe

Flood 1-2 years 3-5 years

Hydraulics Preliminary ' Appeal and
Study Hydrology Draft Maps RGeS it
Process .-

Mapping

Certification | Certification package compiled and submitted to DNRC Process as Map Revision (at anytime)

process “to be included into mapping project®
OR
LAMP Data collection Mapping using Draft Maps Preliminary Maps Appeal and
process * Draft LAMP plan LAMP data Final LAMP plan | using LAMP plan Adoption

Maps
become
effective

mapping projects.

LAMP (Levee Analysis and Mapping Procedures) mapping process for non-accredited levees, or levees that may not be able to be certified during




Meeting the Criteria for Accrediting Levee
Systems on Flood Insurance Rate Maps:

How-To Guide for Floodplain Managers and Engineers

The National Flood Insurance Program (MFIP) defines a levee
system in Title 44, Chapter 1,Section 59.1 of the Code of Federal
Requlations (44 CFR 59.1) as a flood risk reduction system that
consists of a levee, or levees, and associated structures, such as
closure and drainage devices, which are constructed and operated in
accordance with sound engineering practices to protect a
hydraulically distinct area. Within the NFIP, a levee is a manmade

A NOTE ABOUT FLOOD RISK
AND FLOOD INSURANCE

RiskMAP

Increasing Resilience Together

Levee systems are designed to
provide a specific level of
protection. They can be

structure, usually an earthen embankment, designed and constructed 0""9“‘09'990 0'“'13" Ciﬁrlng P‘)Od Design Criteria Section of the NFIP Regulations: 65.10(b)

in accordance with sound engineering practices to contain, control, or i e E———— Py ——————) —— ——

divert the flow of water 50 as to provide protection from temporai which the system was designed. e ) s e e e ot ot ey ot
p p p ry and documentation to show that adequate design and operations and maintenance systems are in place to provide

flooding. Levee systems also decay over reasonable assurance that the levee has, and will continue to have, base flood risk reduction capability.

As part of the flood mapping process, the Federal Emergency
Management Agency (FEMA), and its State and local mapping
partners, review and evaluate levee system data and documentation.
Any community and/or other party seeking recognition or continued
recognition of a levee system on a Flood Insurance Rate Map (FIRM)
must provide FEMA with data and documentation, certified by a
registered professional engineer, showing that the levee system is
expected to provide 1-percent-annual-chance (base) flood risk
reduction.

To be mapped on a FIRM as providing base flood risk reduction,
levee systems must meet and continue to meet the NFIP minimum
design, operation, and maintenance requirements described in Title
44, Chapter 1, Section 65.10 of the Code of Federal Regulations (44
CFR 65.10). FEMA has posted several guidance documents related
to levee accreditation, mapping, and other topics. Please access the
Levee Resources Library for updated guidance documents. To help
clarify the responsibilities of community officials, levee owners, or
other parties seeking recognition of a levee system identified during a
study/mapping project, FEMA has posted several guidance documents
related to levee accreditation, mapping, and other related topics. This
document provides information regarding how FEMA maps levee
systems, a checklist of the types of data and documentation that must
be submitted for levee systems to be accredited on FIRMs, and an
index of further resources.

Increasing Resilience Together

time, which may increase the
likelihood of failure. They require
regular maintenance and
periodic upgrades to retain their
level of protection. When levees
do fail, the resulting damage,
including loss of life, may be
much greater than if the levee
system had not been built.

For all these reasons, FEMA
strongly encourages people in
levee-impacted areas to
understand their flood risk, know
and follow evacuation
procedures, and protect their
property by purchasing flood
insurance, floodproofing their
structure, or taking other
precautionary measures. For
more information on floed
insurance, please visit

FloodSmart.gov.

and leads to
I

Checklist for Design Criteria:

Freeboard. The minimum freeboard required is 3 feet above the Base Flood Elevation
(BFE) all along the length of the levee, with an additional 1 foot within 100 feet of structures
{such as bridges) or wherever the flow is restricted, and an additional 0.5 foot at the
upstream end of a levee. Levees impacted by coastal flooding have special freeboard
requirements (see Paragraphs 65.10(b)(1)(iii) and (iv)).

Closures. All openings must be provided with closure devices that are structural parts of
the system during operation and designed according to sound engineering practice.

Embankment Protection. Engineering analyses must be submitted that demonstrate that no
appreciable erosion of the levee embankment can be expected during the base flood, as a
result of either currents or waves, and that anticipated erosion will not result in failure of the
levee embankment or foundation directly or indirectly through reduction of the seepage path
and subsequent instability.

Embankment and Foundation Stability Analyses. Engineering analyses that evaluate
levee embankment stability must be submitted. The analyses provided must evaluate
expected seepage during loading conditions associated with the base flood and must
demonstrate that seepage into or through the levee foundation and embankment will not
jeopardize embankment or foundation stability. An alternative analysis demonstrating that the
levee is designed and constructed for stability against loading conditions for Case IV as
defined in the U.S. Army Corps of Engineers (USACE) Engineer Manual 1110-2—-1913,
Design and Construction of Levees, (Chapter 6, Section II), may be used

Settlement Analyses. Engineering analyses must be submitted that assess the potential
and magnitude of future losses of freeboard as a result of levee settlement and demonstrate
that freeboard will be maintained. This analysis must address embankment loads,
compressibility of embankment soils, compressibility of foundation soils, age of the levee
system, and construction compaction methods. In addition, detailed settlement analysis
using procedures such as those described in USACE Engineer Manual 1110-1-1904, Soil
Mechanics Design— Seitlement Analysis, must be submitted.
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Tiffany Lyden Y()u Nadene Wadsworth
MT DNRC MT DNRC
Tlyden@mt.gov Nadene. Wadsworth@mt.gov

(406) 444-0599 (406) 444-6732
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