SUSTAINABLE GREENWAYS

Progress through Partnership

August 14, 2019
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Mouse River Historical Flooding

1881 — 22,000 cfs
1904 — 12,000 cfs
1916 — 4,300 cfs
1927 — 3,900 cfs
1969 — 6,000 cfs
1975 —5,700 cfs
1976 —9,400 cfs
1979 - 6,000 cfs
2011 -27,400 cfs

Annual FPeak Streanflow, in cubic feet
per second

USGS 05117500 SOURIS RIVER ABOVE MINOT, ND
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1904 Mouse River Flood
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1916 I\/Iouse R|ver Flood
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1927 Mouse River Flood
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Mouse River Flood Control...A Sorted History

* 1930 — USACE issues report recommending study of flood control

alternatives including a storage reservoir near Foxholm, ND and a floodway
through Minot

* 1935 —=The USACE concludes that flood control is not justified

* 1936 = US Fish and Wildlife Service and Civilian Conservation Corps
Eonstruct three migratory waterfowl refuges in the Mouse (Souris) River
asin

* 1938 — The USACE reviews earlier studies and concludes that the Lake

Darling Reservoir could have been used to mitigate damages caused by
previous floods

* 195/ —The USACE studies earlier studies and concludes that more study is
necessary...
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Mouse River Flood Control...A Sorted History

* 1965 — Congress authorizes construction of flood control improvements
within the Mouse River basin, including construction of the Burlington Dam
and dredging and straightening the river channel through Minot (Public
Law 89-298)

* 1969 — The USACE issues draft EIS for the Burlington Dam project

* 1981 — Senate Report 97-256 directs the USACE to take no further action
to construct the Burlington Dam project

* 1986 — Congress rescinds authorization for Burlington Dam project and
authorizes multiple features to reduce flood risk in the Mouse River basin
» Rafferty-Alameda Project
* Four foot raise of Lake Darling

* Levees at rural communities and subdivisions (Burlington, Sawyer, Velva, Ward
County, Mouse River Park, etc.)
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What Happened Between 1965 and 19867

* Unfortunate period of history that g
pitted: g
* Urban vs. Rural N PERSONS .REPF
* Upstream vs. Downstream
e United States vs. Canada

* 4 Dam Limited vs. Citizens United to
Save the Valleys

“My Gawd, sir, there sure are some strange

IH

politics in North Dakota!
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Rafferty-Alameda Project o

* Developed from 1988-1995 G ar:ﬁe

* Primary pqu?se g\r/]as ’Ejo provide W jJ‘“ [' -~
water supply for Shand Power 0N . Racervair® ¢
Plant near Estevan (Rafferty B =0 Pﬂ@is@f‘ﬁ@” I~

S MANITOBA |-
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Reservoir) Raffe rty )
* Alameda Reservoir was LR S GRe
constructed to ensure =i N R TN 2 v N |
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Rafferty-Alameda Project

Rafferty & Alameda

L)

Reservoirs

Canadian Water Supply
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Rafferty-Alameda Project

3\ Rafferty & Alameda
' Reservoirs

Canadian Water Supply
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Rafferty-Alameda Project

Raffﬁerw 1 5 feet
Alameda “

Canadian Water Supply
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International Watershed

Heavily Regulated

Rafferty Reservoir on Souris (Mouse)
River near Estevan, SK

Alameda Reservoir on Moose
Mountain Creek near Oxbow, SK

Boundary Reservoir on Long Creek
near Estevan, SK

Lake Darling Reservoir on Mouse
(Souris) River near Burlington, ND

Headwaters in Saskatchewan
Flows Through Northern North Dakota

Confluence with Assiniboine River in
Manitoba

Prairie Pothole Region with Volatile
Hydrology
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Recap —January to April 2011

30,000
25,000
Jan 2011 - Lake Darling Releases 200 -450 cfs
20,000
6 Feb 2011 — Lake Darling Releases 600 cfs
15,000 25 Feb 2011 — Lake Darling Releases 1,100 cfs
1 April 2011 — Locals Implement Plans for Protection Against 7,000 cfs
10,000 . :
12 April 2011 — USACE Announces Target Flow of 5,000 cfs at Minot
5 000 Project Design Capacity — 5,000 cfs 26 April 2011 — Flow Above Minot Reaches 5,440 cfs
R | ......mn|||||||I|||I|I|I||I|I||II||I|I||II||I|I||||||||H|H ” s i R, i |
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Recap — May to June 2011

30,000

25,000 2 May 2011 — Rafferty Reservoir Within 2 Feet of Spillway;
Boundary Reservoir Within 0.2 Feet of Spillway

20,000 11 May 2011 — 8,500 cfs Out of Saskatchewan
17 May 2011 — Lake Darling Releases 4,800 cfs

15,000
25 May 2011 — Locals Implement Plans for Protection
Against 9,000 cfs

10,000
1 June 2011 - Significant Rainfall Causes Des Lacs River to

5 000 Project Design Capacity — 5,000 cfs Rise 7 Feet

’ H‘ “HH 1 June 2011 — 10,000 Minot Residents Evacuated
0 s | ......un|||||||I|||I|I|I||I|I||II||I|I||II||I|I|||I||||H|H ........................ i s |
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Recap —June to August 2011

30,000
6 June 2011 — Minot
Evacuation Order Lifted
25,000
6 June 2011 — Lake Darling
Releases 7,500 cfs
20,000
17 June 2011 — 7 Inches of Rain
Above Rafferty Reservoir Near
15,000 Weyburn
22 June 2011 — Mandatory
10,000 Evacuations Ordered
Project Design Capacity — 5,000 cfs 24 June 2011 — Lake Darling
5,000 Releases 26,000 cfs
Il T - oo
0 b m—— | I, Minot at 27,400 cfs
1/1 2/1 3/1 a1 5/1 6/1 /4! 8/1

. CKERMAN
Ih ESTVOLD







Development of the Mouse River Plan
Preliminary Engineering Reports (PER)
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* Residents within the valley
needed information to make
personal decisions (i.e. should |
rebuild?)

 Parallel initiatives were planned to
address urban and rural flood risk
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Mouse River Plan Development

* |nitial study timeline for urban areas was condensed to 5 months

3 Nov 2011
26 Sept 2011 5-7 Oct 2011 Initial

30 Nov 2011

Preliminary
elatdslsl Alignments PER

Engineering Basin-Wide )
Work Stakeholder AEmEE Released for Completed
Released and

Initiated Workshop for Public FI:euvl?lel\(/:v Delivered

29 Feb 2012

Review
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Mouse River Plan Development

* Development of Mouse River Plan was an iterative, transparent process

Broad stakeholder and public input initiated
and drove the process throughout, resulting
in a high degree of acceptance.
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MREFPP Minot Overview

6 E Levee Footprint - Road Realignments

Floodwall Alignment - Overbank Excavation

21STAVE

Transportation Closure

High Flow Diversion
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Parallel Community
Recovery and Planning
Efforts

* FEMA Long-Term Community
Recovery Strategy

e RiverFront and Center Initiative

 Minot Comprehensive Plan
Update

Common themes emerged:
* Enhanced Trail System

* Enhanced River Access

* Greenway
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RiverFront and Center

* Greenway planning effort organized |
by neighborhood throughout Minot = !
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..... Study Area
Public Open Space
e Greenway Trail System

Off-Street/On-Street Multi-Use Trail

* 6 different neighborhoods p

* High level concepts to identify
corridors of connectivity

00 995 Streetscape Enhancements
Potenial Levee Impacted Parcel
{to be determined by final levee design)
SE ¥ " it X
= = Signalized Infersections
Ry
@ Levee rail connection

© Expand Moose Park along the river to 16th St.
Greenway access
-Open Space
Playground
Naturalized areas

* Pedestrian arterial along the flood
control project throughout the
community

Souris Valley Golf
Course

{ [ 1141 @ Enhance pedestrian connection
O paove existing road

~ © Improve parking and access to building
O Enhance street design to calm traffic

@ Redevelop Wee Links site with soccer fields,
playground, frisbee golf and parking

© Add street lighting
| © Potential pedestrian overpass
@ Add right turn lane

City of Mot
September 2013
193801786 JF Stantec
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Jack Hoeven
Baseball Parl

----- Study Area

[ Public Open Space

s Greenway Trail System

Off-Street/On-Street Multi-Use Trail

000 oo Streetscape Enhancements

Potential Levee Impacted Parcel
fio b delerminied by final leves dasign]
S ' S
®= = Signalized Infersections
ey

o Levee trail connection

(2] Expand Moose Park along the river to 16th St.
-Greenway access
-Open Space
-Playground
Naturalized areas

Souris Valley Golf
Course

27TH ST SW

© Enhance pedestrian connection

O rave existing road

(5] Improve parking and access to building
O Enhance street design to calm traffic

o Redevelop Wee Links site with soccer fields,
playground, frisbee golf and parking

© Add street lighting
© Potential pedestrian overpass
@ Add right turn lane

Renewing the
River District

City of Miiiot
September 2013
193801786 !ﬁ Stantec
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----- Study Area

[ Public Open Space

s Greenway Trail System
Off-Street/On-Street Multi-Use Trail

398 392 Streetscape Enhancements
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© EPA brownfield redevelopment site
© Pedestrian Bridge Study
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4] Redevelopment area

@ New elevated Burdick Expwy. bridge
© Improve school drop-off

o Trail/Gate closure conflict

© Neighborhood character street lighting
e Pave roads

@ EPA brownfield redevelopment site
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e Improve pedestrian crossing
© Restore planter
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Renewing the
River District

NEIGHBORHOOD PLANS ‘

----- Study Area

[ Public Open Space

e Greenway Trail System
Off-Street/On-Street Multi-Use Trail

398 232 Streetscape Enhancements
Potential Levee ImPaded Parcel
fto b determined by fincl levee design)

+"

® = Signalized Intersections
g

© rork improvements
-improve access
-add a splash pad
-playground equipment

@ Truck rraffic conflict area

© Neighborhood character street lighting
@ Redevelopment Area

© Improve pedestrian facilities and visibility
e Improve pedestrian crossing

@ Potential pedestrian bridge

City of Muiiot

September 2013
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Minot Region N ]

Trail Master Plan L — 1 }
) \\\

* Burlington to the Bison S Y ,4 \\ " = B .
Plant (~17 trail miles) = TS N

* Utilize Mouse River ™ |\ B
corridor in combination S
with other shared use « . Fars i
corridors 4 7A\ Lt T

* Connections from ) S = 1

greenway corridors to - , Saad
other community features o 14 P>

* Parks cSuNEE ot
« Minot State University | ’ o

* Downtown | |
« ND State Fair Center — B N, 4N 1 I
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Minot Region
Trail Master Plan

* Incorporate periodic trailheads
and parking (1.5 mile average
spacing)

* Minimize at-grade crossings
with vehicle routes

* Minimize trails attached to
other transportation corridors

* Pavement types dependent on
setting

* Asphalt vs. concrete
e User preference
*  Flood control nexus
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Perkett Ditch Stormwater Storage
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Perkett Ditch Stormwater Storage
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Perkett Ditch Stormwater Storage

Retention
Areas
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Perkett Ditch Stormwater Storage

E E 3 SECTICH

Canadian Pacifi
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Perkett Ditch Stormwater Storage
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Napa Valley Levee
Dakota Bark Park
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Napa Valley Levee
Dakota Bark Park

ROad Reali = —
all Ll
g??”t S oy 'Dog Park / Jack

Trailhead Hoeven
3 - [

Relocate '/
Shelter

New Levee
with Trail

Reconfigured

Embankment
Contouring
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Napa Valley Levee
Souris Valley Golf Course
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Napa Valley Levee
Souris Valley Golf Course

s _ New Levee
( @Re "

construct - / V"l":‘h Tra'.lh‘ " Reconstruct "
Hole 2 Greenr Hole 3 Tee

—_———

Embankment
Contouring

Tee
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Napa Valley Levee
Souris Valley Golf Course
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Napa Valley Levee
Souris Valley Golf Course

el I_r—lr'—}; '

[~ o, , 7th Avenue SW ey
Reconstruct ¥ Qs , Connect|on |— :

_Hole 3 Green \ - - rl‘ Perkett

: fPump_Station

e

Perkett
Gate WeII

Temporaryf

Green Z\
Levee Constructlon

~ Limits / Safety Barrler
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Napa Valley Levee
Wee Links

Clubhouse
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Napa Va”ey LeVee
Wee Links

16t Street

"’ “> Closure Structure
Y s _
NeW Levee '(:Q / | :
i ¢ N @ C/ﬁ'\"r..k ; =
W|th Tra|I S N R|ver5|de Trail
@ \ Beneath 16t Street

Brldge N\

. Access Over
Tleback Levee»” ‘

New Wee L|nk5/
F|sh|ng Pler/
Trailhead Parking Lot

Existing Levee
to be Repaired

‘,Relocate \ &

ﬁbund Golf

Holes (5)
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l ALI"EF’M&,”



th Avenue Floodwalls
roadway Greenway Access

VIA VIEW PARK
SAMMY’S ‘
[~ PIZZA =

ANNUAL AND/OR BENCH, TYP, 4TH AVE NW
PERENNIAL PLANTING
AREAS, TYP.

COLORED CONCRETE
WITH DECORATIVE
SCORING PATTERN

PARKING
(16 SPACES)

SHRUB PLANTING
AREA, TYP.

EXISTING TREE,
TYP.

ADDITIONAL / pINEe,
WALKWAYS £ PN "\:‘,\‘
PROVIDE DIRECT | o \f,t‘o”
CONNECTIONS / s,

BETWEEN STREET
SIDEWALKS

NEW TREE,
TYP.
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Ath Avenue Floodwalls
Broadway Greenway Access

Formliner Pattern & Column Detail \ . o
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| ,{I || ‘,/ [ |
e et et
T 1 1 1 [ 1
[ [ i [ 1 | [ [T [ [ 1 m
[T \[ T [T [T |
—FORMLINER PATTERN
GATEWAY ——ANCHORING
R COLUMN < COLUMN
I il [ I 1C
le 1 o [ | i ﬁé ﬁ h iy | [1’1' il i 1\1 1 [|F
[ ] [ ] L | ‘ B [] ] 1 [1




At Avenue Floodwalls
Broadway Greenway Access
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Burlington Leve
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Mouse River before 1970s flood control
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Mouse River following 1970s flood control

Minot
State
University
2
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' Burdick Expressway State
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The Dead Loops

:, Minot
! State
University
=
z
&
£
5 0
— e
4th Ave NW — A
©

Downto

Broadway

_Burdick Expressway
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Low Head Dams

Minot
State
University

16th St NW ———

4th Ave NW — 3
e

Downtown

Broadway

_-Burdick Expressway
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Dead Loop Dilemma

* The solution is costly

* The priorities are life safety, property
protection, economic protection
(flood protection)

* Recreation opportunities and
ecosystem restoration are important,
but lower priority




Dead Loop Dilemma...Flipped

* If the ecosystem is restored and
recreational opportunities are
provided, it can unlock additional
federal funding for flood protection

* Flood protection provided as a result
of ecosystem restoration and
recreation

* Non-traditional approaches to
answering the ‘billion-dollar
question’
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New Gate Structure

New Levee of Floodwall \-o

Magic City Waterway & Q

: > Shared Use Path

\~ 7

Ordinary Flows Through 0157 5%
Historical River Channel S\
0 New Weir Structure
e ke

b i

< Eastwood Park / b) Roosevelt Park

Nubbin Park

Broadway

MS IS yial
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Partnership is Key

* Souris River Joint Board (Flood
Control Project Sponsor)

* City of Minot (Local Funding Source)

* Ward County (Local Funding Source /
Previous Project Sponsor)

* Minot Park District (Major Land
Owner / Greenway Operations)

» State of North Dakota (Primary
Funding Source)

* Federal Government (Funding
Source)
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Elements of Success

* Early Alignment

e Candor

* Basin-Wide Commitments
* Creativity
* Flexibility

* Continuous Improvement




SUSTAINABLE GREENWAYS

Progress through Partnership

August 14, 2019
NORTH DAKOTA TRAILS CONFERENCE - MINOT, ND
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