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Red River of the North at Fargo, North Dakota

Flood 10000
History

: 500-Year Flood
60,000 e 16 flood have exceeded the "Major ‘

Flood Stage" since 1900.
100-Year Flood

50,000 e 8 of the 16 "major" floods have Event
occurred since 2000 through 2014.

40,000 The 2009 flood is

the largest flood
on record and

Maximum Daily Flow Rate (cubic-feet per second)

30,000 equates to a
50-Year Flood
Event.
20,000
10,000

0
19001905191019151920192519301935194019451950195519601965197019751980198519901995200020052010




Changing Flood Risk

Now Effective Floodplain

o 39.4 Feet River Gage (29,300 cfs)
o Approx. 2,051 Impacted Structures

o Approx. 7,500 Impacted properties

o 27,600 Acres Impacted

o After Diversion — This elevation will be
close to 500-year flood levels

Flood of Record

o 40.8 Feet River Gage

o $70M expended to flood fight

Future of the Floodplain

o USACE 41.1 River Gage (34,700 cfs)
o Approx. 19,400 Impacted Structures
o 36,430 Acres Impacted

“If | am in @ community that we come back
five years down the road and they are still
talking about a project, | am probably going to
change the map then,” said Federal
Emergency Management Agency’s (FEMA)
Deputy Associate Administrator for Mitigation,
Roy Wright. (April, 2015)
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- Red River Valley

Saliat] Emergency
52 MILES OF - Flood Protection
FROTECTION Peak 40.82 Feet
29 MILES OF LEVEE B __Pﬂarch 28, 2009
(Fargo) =
5 MILES OF LEVEE B, (et
(Cass)

DILWORTIT

8 MILES OF HESCO

0.3 MILES OF
PORTA-DAM

10 MILES OF
SANDBAG

Legend
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Comprehensive Plan

= Developed in Fall 2011/Winter 2012

= Certifiable Protection From the Effective Floodplain
(39.4 Feet)

= Funding limitations require prioritization
= QOutstanding Issues

TN

- With Comprehensive Plan completed would still need:

o 7.6 miles of emergency clay levees
o 3.2 miles of sandbag levees

= With a functioning diversion during a 100 year flood event the
flow through town would not exceed 35’ therefore the comp
plan levees would not be necessary

= With a functioning diversion during a 500 year flood event the
comp plan levees would be needed to protect against river
elevations that exceed 40’




CITY OF FARGO Legena

=W
=L /| Flood Parcel Buyouts -M:::.f.

Property Acquisitions
(Since 2009)

= 183 Properties Purchased
o Over 320 since 1990

= At cost of over $60 million
= Cass County purchased 14 additional homes needed

= Diversion Authority is in process of acquiring 17
additional properties within Fargo

= Remaining Properties Under Comprehensive Plan
o 121 properties to be acquired
o Approximately $36 million




Completed Flood
Projects North

= Since 2009 over 19 miles of levees
constructed

= Approximate Costs
o Construction - $125 million

o Sand Bags Reduced by approx. 4.5 million
o 50% of Comprehensive Plan Completed

B

&

=

=

=
o

REILE'S =
ACRES =i}

2

=

y

19AVEN __ |
TTZAVEN 1
i
i
|
. Ir
1
\Lm_a\_ﬂ_
FARCO

ERSTATE HWY.94. me

E{]

s |
¢ {CASSHWY 20

CITY OF FARGO

= \, Flood Mitigation Projects

Completed

avi

.| - September 2015
N e\

_~AMAINAVE

(25000
[

¢ 2 4f MOORHEAD

=k e S=l
o e A
0 ar i}

w AT
;G k:{{\.13 AVES
H =I‘-._ ...I' !-ii - : ‘ .




Completed Flood
Projects South Ere!
= Since 2009 over 19 NS

miles of levees
constructed
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- Approximate Costs A
o Construction - $125
million F@O
o Sand Bags Reduced by oo

ey — 1\l

approx. 4.5 million

o 50% of Comprehensive
Plan Completed
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Constructed Levee
BN (color varies to show
various project areas)
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| L=  CITYOFFARGO
<% \1 Flood Mitigation Projects
=L \cassinuy o ]n Progress
b beplemhcr 2015
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In Progress Projects

Combination of projects under construction
or under design for 2016/2017 construction

o 12 City of Fargo Led

o 7 Diversion Authority Led

Over 3.5 miles in progress

City Project Cost = $68.5 million
o Construction Cost = $37million

65% of the Comprehensive Plan completed
once these projects are done




o CITY OF FARGO
1= Flood Mitigation Projects
“{owios Planned

Fl Seﬁtcmh?r 2015
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Remaining Projects
T

= Approx. 10 miles remaining
o *excludes Cass County 20 Area

= Project Cost = $130 million
o # Does not include south side line of protection
o # Does not include 2016 planned projects

o # Does not included Diversion Authority More Flow
Through Town Projects

= Type of Projects:
o Levees along River & Legal Drains
o Road Raises
* Includes Interstate 29 at Drain 27

= 92% of the Comprehensive Plan would be completed




Land Acquisition Overview

= Voluntary Buyouts
= Negotiations
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Project features

= Provide flood protection from FM-14-02 (near WTP) south to Lindenwood Drive/3™
Street South intersection

= Relocation of Lift Station 13 (Phase I)
o Roger Maris Dr/Lindenwood Dr S
= Earthen Levee/Floodwall - 2,800 feet (Phase Il & III)
= Utility relocations
o Public - Water, storm sewer, sanitary sewer
o Private - Electric, cable, telephone, gas, etc. | o
= Storm sewer improvements and gatewell \\ _
= Provide protection to 100-year flood elevation (903’) I




Geotechnical Stability

« Why is it important?

= Earth loads from levee and/or floodwall impact
stability of adjacent land

= Corps and certification requirement

= Minimum requirements for design and
engineering practices must be met
o Freeboard
o Embankment protection and foundation stability
o Settlement
o Interior drainage

= Public safety




Geotechnical Stability

224 Comprehensive Plan Setback

2y - Based on limited borings and

% general assumptions

/| - Every project must evaluate

4 (geotechnical stability

| - Project Setback

’ - Rapid drawdown along steep
slopes controls




Geotechnical Stability
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Belmont Levee Rapid Drawdown stability model results
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Geotechnical — Rebuild Temporary Levee

- Buried topsaoil
- High organic material (>3%
- No inspection trench

BRAUN" LOG OF BORING
Braun Project B1508063 BORING: ST-12
Drilling and Laboratory Testing LOGATION: See sketch
City of Fargo Project No. FM-15-J0 %
South of River Road and 13th Avenue South
Fargo, North Dakota
DRILLER: K. Wiler | METHOD: s 14" HSA, Auohammer | DATE: 1272015 | SCALE:  1"=4'
Description of Materials BRF (WL|MC| ap | Tests or Notes
{Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2008) % | tsf
FILL: Fat Clay with Sand, irace Gravel and raots, black, moist o
_Z i
ﬁg 1 19 0C=3%
~brown at 5 feet —g 7 28
F 3
a “g 9 2
e 29 *16 inch recovery.
WD=122 pef,
. DD=95 pet
FILL: Sandy Lean Clay, trace Gravel, black and brown, moist. | B s
-g 13 "
FAT CLAY, black, moist.
a (Buried Topsoil) -
] g 13 36 0C=6%
H FAT CLAY, with Silt seams, gray, moist, raiher sbi. ]
B (Glacial Lake Deposi)
] «
5 _g 1 0|3
]
H i
= 1 27 [312)
& END OF BORING.
§ Water not observed with 13 1/2 feet of hollow stem auger inthe |
- ground. i
- Water not observed to cave-in depth of 17 feet immediately after—
withdrawal of auger.
B Boring then backfiled with benlonile groul i
g— =
]
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T T T T
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. Project Geotechnical
Sethack
Comprehensive Plan N
Geotech Setback =

. Road

. Top of Leves - 10
feet. 907 fi Elevation

- Lavesa Foolprint

15 1t buffer fram toe
of slope

40 ft buffer from
landward edge of tos
of slope

F2222] Floodway - FEMA




. Project Geotechnical
Sathack
Comprehensive Plan &
Geotech Setback

4 Eﬂ Road

Top of Leves - 10
feet. 907 ft Elevation

- Lavea Foolprint

15 ft buller from toa
of slopa

A0 fi buffer from
landward edge of tos

of slope

Floodway - FEMA




. Project Geotechnical
Sethack
Comprehensive Plan
Geotech Setback

3 m Road

Top of Leves - 10
feet. 907 fi Elevation

- Lavesa Foolprint

15 1t buffer fram toe
of slope

40 fi buffer from
landward edge of tos
of slope
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. Project Geotechnical
Sethack
Comprehensive Plan
Geotech Setback

3 [ri] Raoad

Top of Leves - 10
feet. 907 ft Elevation

- avea Foaolprinl

15 ft buller from toe
of slopa

40 i buffer fram
landward edge of tos
of slope

Floodway - FEMA
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Project Geotechnical
Sethack
Comprehensive P
Geotech Setback

2 l:] Road

« Lavee

Flood Wall - 308 ft
Elevation

- Levea Foolprint

5 ft buffer from toe
‘A of slope

40 ft buffer from
landward edge of toa
of slope

Floodway - FEMA




Alignment Options

. 7~
1t Contours
5 ft Contours

Top of Levee - 10
feet. 807 ft
Elevation

15 ft buffer from toe
of slope

Leves Footprint

40 ft buffer from
landward edge of
toe of slope

» Floodway - FEMA

DATA S0




Alignment Options

= 1Mt Contours
5 ft Contours

Top of Leves - 10
feet. 807 ft
Elevation
w 15 ft buffer from toe 8
of slope

- Leves Footprint

40 ft buffer from
landward edge of
toe of slope

Floodway - FEMA |
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- 1t Contours
5 ft Contours

Flood Wall - 908 ft
Elevation

Top of Levee - 10

feet. 907 ft

Elevation

15 ft buffer from toe
f slope

- Levee Footprint

40 ft buffer from
landward edge of
toe of slope

Floodway - FEMA

DATA BOURE




Read

Comprehensive Plan
Geotech Selback

1ft Contours
5 ft Contours

Flood Wall - 908 #t
Elevation

15 1t buffer from toe
of slopa

Levee Footprint

40 1t buffer fram
landward edge of loe




Easement Boundaries

CITY OF FARGO CITY OF
MOVEABLE LANDSCAPE FURNISHINGS STANDARD LEVEE
R R R ALLOWABLE USE EXAMPLE

15 CLEAR ZONE
PERMANENT LEVEE

TYPICAL STORM INLET. TO REMAIN
CLEAR OF DEBRIS

SPRINKLER HEADS AND LINES TO BE
LOCATED QUTSIDE OF CLEAR ZONE

15 CLEAR ZONE FROM TOE OF LEVEE FOR;
“INSPECTING AND MAINTENANCE OF LEVEE
-BACK YARD DRAINAGE

-ACCESS

PERMANENT LEVEE, NO PLANTINGS OR IRRIGATION SYSTEMS
ALLOWED ON LEVEE (LAWN ONLY)

IOVEABLE FURNISHINGS ALLOWED WITHIN 15 CLEAR ZONE
POTS

: i z b : -PATIO TABLES & CHAIRS
Ty plcal perSpECtIVE - ; -STEPPING STONES
3 C t -OTHER MOVEABLE FURNISHINGS
PLANTINGS AND LANDSCAPING PERMITTED IN
DRAINAGE NOTE: =i : z CLEAR ZONE MUST BE TOLERANT OF BEING DRIVEN
DRAINAGE OF RUNOFF ADJACENT TO FLOODWALLS AND LEVEES IS IMPORTANT IN MAINTAINING - 5 % i AN OVER FOR INSPECTIGNS, ROUTINE MAINTENANCE
THE INTEGRITY OF THE STRUCTURES. AS A RESULT, LANDSCAPING OR GTHER ADDED ¥ CEE \ Y i AND MONITORING DURING FLOGD EVENTS
FEATURES SHOULD NOT CHANGE OR BLOCK THE DESIGN DRAINAGE GRADES AND FLOW PATHS. = > T . -PERENNIALS
4 ) 1 -ORNAMENTAL GRASSES

-LAWNS

-LANDSCAPE EDGING
-ROCK AND WOOD MULCHES
-VEGETABLE GARDENS

TYPICAL STORM SEWER INLET TO REMAIN CLEAR OF

DEBRIS

NO TREES OR SHRUBS PERMITTED WITHIN CLEAR ZONE.

-DECIDUQUS TREES SHOULD BE PLANTED SUCH THAT

MATURE DIAMETER OF TRUNK DOESNOT ENTER CLEAR

ZONI

-DECIDUOUS TREE BRANCHES SHOULD BE PRUNED &

FROM GROUND TO MAINTAIN CLEAR ACCESS.

-CONIFER TREES SHOULD BE PLANTED SUCH THAT THE
DIAMETER OF THE TREE SPREAD DOES NOT

LEAR

LD BE PLANTED FAR ENOUGH AWAY
FROM THE CLEAR ZONE SUCH THAT THE MATURE WIDTH
OF THE PLANT DOES NOT ENTER THE CLEAR ZONE.

MATURE WIDTH OF EVERGREEN TREE
SHOULD BE QUTSIDE CLEAR ZONE

BRANCHES FROM DECIDUCUS TREES
OVERHANGING CLEAR ZONE, SHOULD BE
HOUSE PRUNED A MINIMUM OF & FROM GROUND

Typical Plan View

Warning:
) The rnary papose of thedantiedCier Zonw e o prods 3 watlecordc of
15 CLEARTONE. access along the levees and floodwalis. It b e

Typical Section mai mentoring. and food-Tahting. e wilbe soly
arz "The City of Fargo wi ¢ eosis associated with any
e from the required access,

S




Estimated Project Cost

= Estimated project cost*:
o Levee only - $2.9M
o Levee and floodwall - $3.4M

*Land acquisition not included




Frequently Asked Questions

= Why build levee if Diversion Project is constructed?
o Levee will provide real/interim flood protection

o Levee will be compatible with the Diversion Project by providing protection on the greater than 100 year
flood events

o Levee + Diversion = Increased level of flood protection

= Will | be assessed for this levee project?

o No - levee is being designed and constructed with Fargo Infrastructure Sales Tax Dollars, as well as
dollars from the State




Next Steps

= May 12, 2016 — 15t Public Meeting

= Construct Phase | (Lift Station #13) — 2016
= Design/Construct Phase Il - 2016/2017

= Construct Phase IIl - 2018




Questions
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