FAR MOREé
Royal Oaks Neighborhood Meeting

Project #FM-19-B

January 16, 2020
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100-year Flood Protection
Minimum
e Some features designed to PMF
(Probable Maximum Flood) as

required by State and Federal
Dam Safety Requirements

Diversion Channel

Southern Embankment and
Control Structures

Temporary Staging of Flood
Waters Upstream to Prevent
Downstream Impacts

In-town Levees

e Additional levees needed to
safely pass RS 37-feet during
100y flood.
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.
Existing Conditions

* 100-year floodplain
shown in blue




With Project

* 100-year floodplain with
project shown in blue

* Project also gives the
ability to defend against
a 500-year flood

e Would require 18-20
miles of temporary clay
and sandbag levees
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e e =, CITY OF FARGO
- .~ © 1%/ Flood Mitigation Projects
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PROJECTS COMPLETED
SINCE 2009
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® Constructed over 22 miles

e *47 miles of emergency levees
constructed by the City in 2009 st sasco

LBAVES |

* Project Cost = $295 million R

® Reduces required sandbags by
approximately 5 million
* Needed over 6 million in 2009

iy of Fargo
Erojert Naming Canvention

* All completed projects are built to
proper elevations to accommodate
Plan B’s proposed 37’ flow thru town

Example: FM-15-12

FM = Flood Mibigation Project
15 = Year Project Develpment Staned
12 = Project Frase
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Map Updated: 1/15/2020
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PROJECT ACQUISITIONS
SINCE 2009

» 247 Properties Purchased o
* Over 380 since 1990

e At cost of over $S100 million

* Approximately 90 private property
easements purchased

LS
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REMAINING PROJECTS

® 2016 Revised Comprehensive Plan Projects

e Harwood, Hackberry & River Drives
e 3 Acquisitions Remain

» Levee Construction
e Belmont Park
e 3 Acquisitions Remain
» Levee & Floodwall Construction
« Water Intake Building Modifications
e Drain 10/Airport Area
» Levee Construction
« Storm Sewer Lift Station Replacement

e Storm Sewer Lift Stations Improvements




EMAINING PROJECTS

* Plan B Additional In-Town Projects

e Riverwood Addition

« Potential Acquisitions

« Levee Construction

« Storm Sewer Lift Station Replacement
e Royal Oaks

« Potential Acquisitions

o Levee Construction
e Woodcrest

« Potential Acquisitions

e Levee Construction

« Storm Sewer Lift Station Replacement
e Elm Circle

« Potential Acquisitions

« Levee Construction
e QOak Grove

« Potential Acquisitions

« Levee Construction

e Storm Sewer Lift Stations Improvements

Riverwood |
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Flood Extent 37+2.5 (POR)




Proj. No. 6059-0164
Houston
Engineering Inc.

Ph: 701.237.5065
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Preliminary Levee Layout
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SOIL BORINGLOG

BRAUN
INTERTEC

The Scievce You Bnild On

LOG OF BORING

See Descriptive Tem'linolc@f sheet for explanation of abbreviations

BRAUN
INTERTEC

The Science Yon Bnild On

LOG OF BORING

See Descriptive Terminology sheet for explanation of abbreviations

Project Number B1905389
Geotechnical Evaluation
FM-19-BO - Royal Oaks
Royal Oaks Drive North

BORING:

ST-01

LOCATION: See attached sketch

Project Number B1905389
Geotechnical Evaluation
FM-19-BO - Royal Oaks
Royal Oaks Drive North

BORING:

ST-01

LOCATION: See attached sketch

Fargo, North Dakota LATITUDE: 4692736 |LONGITUDE:  -96.78742 | |Fargo, North Dakota LATITUDE: 4692736 |LONGITUDE:  -96.78742
DRILLER: K. Miller } LOGGED BY: C. Lindeman START DATE: D6/14/19 | END DATE: 06/14/19 | | DRILLER: K. Miller ] LOGGED BY: C. Lindeman START DATE: 06/14/19 | END DATE: 06/14/19
JrALE 89641t |[RIG: 7512 METHOD: 3 1/4" HSA SURFACING: Grass | WEATHER: Partly cloudy JHracE 896.4ft |RIG: 7512 METHOD: 3 1/4" HSA SURFACING: Grass | WEATHER: Partly cloudy
ELEVATION ELEVATION:
Elev/ |- | Description of Materials © Blows Elevs |- Description of Materials © Blows
o ¢ o il . 2 a o o il- . | a
Depth [2 3 (Soil-ASTM D24?g1%r 12!12139768?0(:!( USACE EM E— (N-Value) Qe I\iIC Tests orRemarks Depth [& o (Soil-ASTM D2488 or 2487; Rock-USACE EM g— (N-Value) Qe I\;IC Tests or Remarks
9 -1- @ tsf % g 1110-1-2908) 5 tsf %o
ft w| Recovery ft )| Recovery
[ .| FILL: FAT CLAY (CH), black and gray, moist 1-3-3 - / FAT CLAY (CH), gray, moist, medium to very 0-2-3
L - (6) - soft (GLACIAL LAKE) - (5) 15 | 43
7, | 18" [ | 18"
- X 2-2-6 - 555
— — (®) I 46 (2) <05 | 71 |DD=57 pef
8924 14 - - " WD=98 pef
40 ORGANIC CLAY (OL), black, moist (BURIED o B 18
[ 890.9 TOPSOIL) 5—X (13) a5 | a3 o m 0-0-1
[ 55 v FAT CLAY (CH), with Silt lenses, brown and | 100 - - (1) <05 | 70
- gray, moist, stiff to medium (ALLUVIUM) o 18"
- I 2-3-5 - 7
- o 15 | a4 [ | 0-0-1
X (8) 40
- byt N X ) <052 | 78
E N - B 18"
L | 2-3-3 L _
B 10 X ® 25 | 35 B
~ 1 16" ~ I
2 7X 1o 25 38 |DD=81 pcf - | 0-0-2
T - 7 : =81 pc I 45— -0- e
L ss) WD=112 pcf L X @) 0.5 65 DD-_BZ pef
- o] - - | - WD=102 pef
= ‘S_X 1;253 15 | 40 C ]
= — 18" — |
- ™ C B
i 23" 39 |LL=76, PL=27, PI=49 = = 0-0-2
877.9 _ ] DD=T7¢ pef E s / % @) 0s | 6
| 18.5 SILT (ML), with Clay lenses, brown and gray, WD=110 pcf = 0 END OF BORING 18" \Water not observed with
C moist, loose (ALLUVIUM) 20 122 - | 49.5 feet of tooling in the
L (4) 33 L ) ) ) _ ground at end of drilling.
B — 17" = Boring then backfilled with bentonite grout  _|
L7 7 1-4-4 57 B
- —X (8) 35 - 56
N byt N
8719 ] » n
| 245 FAT CLAY (CH), dark gray, moist, soft 25— 1-2-2 - -
- (GLACIAL LAKE) (4) 1.5 a7 -
— - 12" — n
© 8694 o a
L 27.0 / FAT CLAY (CH), gray, moist, medium to very 1-2-2 B
- soft (GLACIAL LAKE) — (4) 05 | 36 - 80— CITY OF
B 12" B
L ] 1-2-3 - ]
N 0 X ) 1 35 |DD=89 pef N
L — 18" WD=119 pcf — —
B Continued on next page Bl B B
B1905389 Braun Intertec Corparation S5T-01 page 10f2 B1805389 Braun Intertec Corporation




|OPE STABILF

FM-19-B0 Royal Oaks (5+75 Cross Section)
Braun Project No. B1905389
Fargo, North Dakota

Flood/Drawdown Conditions Stability (Effective Stress Analysis)

910

Elevation

Existing Slope

Proposed Leves

mo

Elevation

-150 -125 -100 -75

200 175
Distance

B1 - Flood/Drawdown Conditions Stability (Long-Term)

THE CITY OF

B1905389 - Royal Oaks (5+75)_including ST-03.gsz

Fargo

01/15/2020
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SLOPE STABILI’

P

FM-19-B0 Royal Oaks (5+75 Cross Section)

Braun Project No. B1905389

Fargo, North Dakota

Flood/Drawdown Conditions Stability (Effective Stress Analysis)
1.0 Slope Unloading Proposed Levee
c =
=] 2
© @
= =
@ @
LU w
500 75 450 425 =400 375 -350 -3256 -300 =275 -250 -225 -200 -1758 -150 -125 -100 -5 -50 -25 o 25 50 75 100
Distance

B1 - Flood/Drawdown Conditions Stability (Long-Term) F THE CITY OF

B1905389 - Royal Oaks (5+75) including ST-03 UNLOA ar 0
01/09/2020 iganan -




SLOPE HITYA

Factor of Safety Results Table
FM-19-BO - Royal Oaks

BRAUN
INTERTEC

End of Construction

Long Term, Steady-State, No Flood*
Flood Stage, Steady-State
Drawdown

*Back Analysis conducted, residual parameters used

Fargo
FAR MOR Eé



Proj. No. 8059-0164
Houston
Engineering Inc.

Ph: 701.237.5085

ALL ELEWATIONS ARE BASED OM
THE US.GS. VERTIOA DATUM OF 1368
(UNLESS NOTED OTHERWISE,

REVISIONS

y Levee Layout

Royal Ooks FMP

Fargo
FAR MOR Eé
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Proj. No. 8059-0164
Houston
Engineering Inc.

Ph: 701.237.5085

ALL ELEWATIONS ARE BASED OM
THE US.GS. VERTIOA DATUM OF 1368
(UNLESS NOTED OTHERWISE,

REVISIONS

y Levee Layout

Royal Ooks FMP

Fargo
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PROJECT THVAEEINE— —

~

Soil Borings and Geotechnical Analysis — Completed
Preliminary Project Design — Completed

Public Informational Meeting (tonight)

City Commission Informational Meeting (January 27, 2020 @ 12:00pm)
Present to City Commission for Alignment Approval (February 2020)
Acquisition (Winter/Spring 2020)

Final Project Design (Winter/Spring 2020)

ND State Water Commission Review (Spring/Summer 2020)

Bidding of Construction Project (TBD)

Anticipated Construction Begins (TBD)

Substantial Construction Completion (TBD)

Final Construction Completion (TBD)
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Typical Perspective

DRAINAGE NOTE:

DRAINAGE OF RUNOFF ADJACENT TO FLOODWALLS AND LEVEES IS IMPORTANT IN MAINTAINING
THE INTEGRITY OF THE STRUCTURES. AS A RESULT, LANDSCAPING OR OTHER ADDED
FEATURES SHOULD NOT CHANGE OR BLOCK THE DESIGN DRAINAGE GRADES AND FLOW PATHS.

HOUSE

T

15' CLEAR ZONE

TOE OF LEVEE

Typical Section

MATURE WIDTH OF EVERGREEN TREE
SHOULD BE QUTSIDE CLEAR ZONE

BRANCHES FROM DECIDUOUS TREES
OVERHANGING CLEAR ZONE, SHOULD BE
PRUNED A MINIMUM OF &' FROM GROUND

MOVEABLE LANDSCAPE FURNISHINGS
PERENNIAL LANDSCAFRING

15' CLEAR ZONE
PERMANENT LEVEE

TYPICAL STORM INLET. TO REMAIN
CLEAR OF DEBRIS

SPRINKLER HEADS AND LINES TO BE
LOCATED OUTSIDE OF CLEAR ZONE

10

TOP OF LEVEE

PERMANENT LEVEE

15" CLEAR ZONE

CITY OF FARGO SXEL DX
STANDARD LEVEE
TREES AND SHRUES QUTSIDE CLEAR ZONE ALLOWABLE U S E EXAM PLE

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)

MOVEABLE FURNISHINGS ALLOWED WITHIN 15" CLEAR ZONE
-POTS

-PATIO TABLES & CHAIRS

-STEPPING STONES

-OTHER MOVEABLE FURNISHINGS

PLANTINGS AND LANDSCAPING PERMITTED IN
CLEAR ZONE MUST BE TOLERANT OF BEING DRIVEN
OVER FOR INSPECTIONS, ROUTINE MAINTENANCE
AND MONITORING DURING FLOOD EVENTS.
-PERENNIALS
-ORNAMENTAL GRASSES
. -LAWNS
Ehs, -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.
-DECIDUOUS TREES SHOULD BE PLANTED SUCH THAT
MATURE DIAMETER OF TRUNK DOES NOT ENTER CLEAR
ZONE

-DECIDUOUS TREE BRANCHES SHOULD BE PRUNED 8
FROM GROUND TO MAINTAIN CLEAR ACCESS.

-CONIFER TREES SHOULD BE PLANTED SUCH THAT THE
MATURE DIAMETER OF THE TREE SPREAD DOES NOT
ENTER THE CLEAR ZONE.

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

Typical Plan View

Warning:

The primary purpose of the identified Clear Zone is to provide a reliable corridor of
access along the levees and floodwalls. As a result, this corridor must be free of
obstructions to assure adequate access by personnel and equipment for inspection,
routine maintenance, monitoring, and flood-fighting. The property ownsr will be solely
respansible for the repair and/or replacement of any feature placed within the identified
clear zone area. The City of Fargo will not be responsible for costs associated with any
damage to features within this area resulting from the required access.

Rovesed B-1312







F rsion —  — Diversion
. Channel
~ Project Status
* 2019-2021 Biennium Goals Rush River |
C : USACE Inlet In-Town
° ontinue Lower Rush Levees =
construction and design River Inlet 3 R
(dark blue) Maple River
. queduct
e (Continue Plan B In-Town & Spillway
flood protection
e Acquire all lands for ik
Diversion Channel by
Spring-2020
e Bid the P3 and lock-in the |
Sheyenne River # ]
costs Aqueduct & Red River
. Spillwa Control
o Pursue and obtain long-term . Structure
Diversion
loans ol Wild Rice Southern
e Prepare funding request for Ll el Fmoankment
2021 legislative session Structure




The 2009 flood is the
largest flood on record

[ Approximate Major Flood Stale

Maximum Daily Flow Rate (cubic-feet per second)
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Source: USGS river flow data from USGS Station
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_ Understanding the flood threat

500-Year
Flood Event

The real threat

A 100 year or 500 year event, the
size of which we have never seen
before

100-Year
Flood Event

2009
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Floodplain Risk

Pre-2012 FEMA Floodplain

= 38.5 ft river gage
(29,300 cfs)

= 256 impacted

structures (prior to
post-2009
acquisitions)

2012 FEMA Floodplain

" 394 ftriver gage
(29,300 cfs)

= 178 impacted

structures (after
nact - 270N0

orhead— |

Floodplaln RISk

Pre-2015 FEMA Floodplain

®  38.5 Feet River Gage
(29,300 cfs)

" 475 Impacted Structures

2015 FEMA Floodplain

" 39.4 Feet River Gage
(29,300 cfs)

" Approx. 2,300 Impacted
Structures

PRESENT

Future FEMA Floodplain

" 41.1 River Gage
(34,700 cfs)

" Approx. 11,000 Primary

triictiirac
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‘he numbers: Flood Insurance

homes [ $3,000-

$5,000

per family ~$30

to $50

million

impacted by future
FEMA floodplain

Average annual flood

insurance premium per home
In total, annual flood

insurance premiums
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__More than 100-Year Protection Needed!

Red River Basin Commission Long-term Flood Solution Confirm

» 500-year protection
recommended for large
metro areas

» Only Winnipeg meets
this recommendation
» Red River Floodway

» Bigger floods have
happened
» Minot, Grand Forks

» FM Area Diversion
Project provides
» 100-year protection

» Ability to fight larger
floods

Red River Floodway near Winnipeg




~Evolution of Plan B
QO

September 2017

e Gov. Burgum and Gov. Daf%/ton meet In
Moorhead to discuss the flood protection

Governor’s Task force assembled
* Five meetings between Oct. and Dec. 2017
e Wide geographic representation

Technical Advisory Group

e Diversion Authority, MDNR, USACE, and
R/W JPA engineer

e Further analysis and iteration of unresolved
issues from the Task Force

Policy Group

e Leadership from the USACE, MDNR, Diversion
Authority, and R/W JPA

e Held four meetings



“Task Force Consensus

Utilize full Period of Record hydrology
 100-yr flood = 33,000 CFS

Allow control of flood water flows through town to
37-feet during a 100-yr flood event

New Western Tie-back Levee alignment in
North Dakota

Add an Eastern Tie-back Levee alignment in Minnesota

Distributed storage is valuable for long-term risk
management; however, it is not a component of the
near-term Project that needs to provide 100-year flood
protection for the F-M Metro
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