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1. Do nothing – residents may raise lots, 

obtain LOMAs, etc.

2. Bore 1 or 2 – 48” to 54” steel pipes

3. Install 3 to 5 – 9’ x 9’ reinforced concrete 

boxes

4. Construct certifiable dike on north side of 

river, upstream of crossing

5. Construct dikes downstream of crossing

or buyout affected properties

6. Construct a diversion channel 

7. Retention area upstream or downstream

8. Some combination of the above 

measures

ALTERNATIVES

 New crossing with extended lifespan

 Lower headwater

 Removal of high-head embankment dam

 40 homes removed from 100-year 

floodplain

 Flood risk reduced

 Dam hazard reduced

 Improve downstream/upstream flood 

impacts

BENEFITS



Potential Diversion Alignment



Potential Levee Alignment #1



Potential Levee Alignment #2



2 – 96” CSP 3 – 66” CSP



Railroad Crossing



EXISTING CONDITIONS VS. PROPOSED RAILROAD 
ALTERNATIVES

Alternative

Peak WSE 

at Railroad 

(FT)

Difference 

in WSE 

(FT)

Peak WSE 

at Hwy 59 

(Ft)

Difference 

in WSE 

(FT)

Peak 

WSE at 

E. 1st St. 

(Ft)

Difference 

in WSE 

(FT)

Peak Flow at 

Railroad 

(CFS)

Existing 1098.01 N/A 1092.63 N/A 1089.57 N/A 2612

48" CSP 1097.68 -0.33 1092.49 -0.14 1089.50 -0.07 2579

54" CSP 1097.57 -0.44 1092.52 -0.11 1089.52 -0.05 2587

(2) 48" CSP 1097.28 -0.73 1092.60 -0.03 1089.56 -0.01 2605

(2) 54" CSP 1097.06 -0.95 1092.67 0.04 1089.59 0.02 2622

(3) 9' x 9’ 

Box 

Culverts

1096.11 -1.9 1092.95 0.32 1089.71 0.14 2689

(5) 9' x 9' 

Box 

Culverts

1094.50 -3.51 1093.28 0.65 1089.86 0.29 2764



Red River Basin Commission goal of 20% reduction of peak flows to the Red River

Approximately 15,000 – 16,000 acre-feet of storage needed for the Middle River Subwatershed

Four regional assessment locations within the sub-watershed



Potential Retention Sites Ranking Matrix



EXISTING CONDITIONS VS. ADDED DETENTION SITE

Alternative

Peak 

WSE at 

Railroad 

(FT)

Difference 

in WSE 

(FT)

Peak 

WSE at 

Hwy 59 

(Ft)

Difference 

in WSE (FT)

Peak 

WSE at 

E. 1st St. 

(Ft)

Difference 

in WSE 

(FT)

Peak Flow 

at Railroad 

(CFS)

Existing 1098.01 N/A 1092.63 N/A 1089.57 N/A 2612

Site B 1095.87 -2.14 1091.21 -1.42 1088.89 -0.68 2266

Site C 1096.16 -1.85 1091.26 -1.37 1088.80 -0.77 2323

Site D 1096.16 -1.85 1091.26 -1.37 1088.80 -0.77 2323

Site F 1097.29 -0.72 1091.90 -0.73 1089.23 -0.34 2440

Site G 1098.01 0.00 1092.62 -0.01 1089.56 -0.01 2612





 Remove Newfolden from floodplain and eliminate flood damages

 Minimize flood insurance

 Enhance future development

 Minimize upstream / downstream flooding / impacts 

 Improve water quality & natural resources

PROJECT OBJECTIVES TO DEVELOP PURPOSE & NEED



Problems Identified within the Middle River Subwatershed

• Runoff contribution and timing is excessive from Eastern portion

• Remove or prevent structures in the floodplain (Newfolden)

• Flooding problems throughout the watershed (Extended flooding in Western region)

• Undersized ditch systems

• Insufficient waterway structures

• Impairment of the Middle River for turbidity, dissolved oxygen, fish & aquatic life

• Banks of Middle River are eroding/sloughing

• Base flows too small for fish passage & other habitat needs

• Roads overtop in high water events





Review Comments From USACE

• Suggested “Removal of Newfolden from the 

1% annual chance floodplain”

• Then develop alternatives based on P&N

• USACE would permit alternative that best 

addresses P&N and also is the Least 

Environmentally  Damaging Practicable 

Alternative (LEDPA)



 Remove Newfolden from 1% Annual (100 year) Floodplain

PURPOSE

NEED

 ~43 Residences, multiple elevator & seed structures, a church, and apartment building in floodplain

 10/14 properties surveyed are within ½ foot of the Preliminary BFE of 1098.1’

 Structures within floodplain with federally secured mortgage require flood insurance

 City of Newfolden required to adopt a floodplain ordinance

 Economic & residential expansion will be difficult

 Structures in the floodplain will have less value

 New structures must be built 1.5’ above BFE

 Home additions may not exceed 50% of home value 



 FEMA – MN HSEM

 RRWMB

 NWRDC (Northwest Regional Development Commision)

 CP Railway

 State of MN – DNR & FDR

 MnDOT

 Marshall County

 Middle-Snake-Tamarac Rivers WD

 City of Newfolden

POTENTIAL PARTNERS





Funding Partners Potential Funding Partners

FDR                             50% NWRDC

RRWMB                        15% MnDOT

FEMA                            10% Marshall County

MSTRWD                      10%

CP                                 10%

City of Newfolden 5%





 Finalize Scope of Work going forward

 Analyze & screen alternatives

 Begin landowner discussions

 Reach out to potential project partners

PROJECT DEVELOPMENT AND NEXT STEPS





CURRENT MSTRWD DETENTION SITES

Site Name
Year

Implemented

Total Stored 

Volume
Subwatershed

East Park WMA 1975 7,920 Ac-ft Tamarac River

Florian Park 1975 1,097 Ac-ft Tamarac River

Angus Oslo Site #1 1983 764 Ac-ft Angus-Oslo

Angus Oslo Site #4 2001 6,430 Ac-ft Angus-Oslo

Snake River Off Channel 

Storage Site
2005 6,460 Ac-ft Snake River

Agassiz Valley Water 

Resource Management 

Project

2010 10,670 Ac-ft Snake River

Brandt Angus Coulee 

Impoundment
2013 5,210 Ac-ft Angus-Oslo



Flood Insurance Study (FIS)

• 14 Elevation certificates requested 

• FEMA issued an updated FIRM

• HDR surveyed railroad tracks

• City of Newfolden filed an appeal with 

FEMA….pending













 Flood Damage Reduction

 Manage Legal Drainage Systems

 Manage Natural Resources & Recreation 

Areas

 Manage & Improve Water Quality

 Provide Erosion & Sediment Control

 Educate

 Coordinate with Agencies

 Collect & Manage Data

GOALS OF MSTRWD



 Middle River drainage area is approximately 

295 square miles

 River is approximately 98 miles long

 Is a tributary to the Snake River

 Passes through Middle River, Newfolden, 

Old Mill State Park, and Argyle

MIDDLE RIVER 
SUBWATERSHED





ALTERNATIVE #1 - #6

ALTERNATIVE # UNITS

TOTAL 

ESTIMATED 

QUANTITIES

UNIT COST SUBTOTAL CONTINGENCY TOTAL

48" STEEL CASING PIPE CULVERT 

.69" MINIMUM WALL THICKNESS 

(JACK INSTALLED)

1 LF 100 $850.00 $85,000.00 $42,500.00 $127,500.00

54" STEEL CASING PIPE CULVERT 

.81" MINIMUM WALL THICKNESS 

(JACK INSTALLED)

2 LF 100 $1,000.00 $100,000.00 $50,000.00 $150,000.00

(2) 48" STEEL CASING PIPE 

CULVERT .69" MINIMUM WALL 

THICKNESS (JACK INSTALLED)

3 LF 200 $850.00 $170,000.00 $85,000.00 $255,000.00

(2) 54" STEEL CASING PIPE 

CULVERT .81" MINIMUM WALL 

THICKNESS (JACK INSTALLED)

4 LF 200 $1,000.00 $200,000.00 $100,000.00 $300,000.00

(3) 9' X 9' CONCRETE  BOX 

CULVERT
5 LF 300 $1,500.00 $450,000.00 $135,000.00 $585,000.00

(5) 9' X 9' CONCRETE BOX 

CULVERT
6 LF 500 $1,500.00 $750,000.00 $150,000.00 $900,000.00



SHOO-FLY

ITEM UNITS
TOTAL ESTIMATED 

QUANTITIES
UNIT COST TOTAL PRICE

Shifted Track TF 555 $100.00 $55,500.00

New Track TF 1,795 $350.00 $628,250.00

Relocated Turnout EACH 1 $90,000.00 $90,000.00

Common BorrowEarth Fill CY 45,000 $5.00 $225,000.00

SUBTOTAL $998,750.00

CONTINGENCY $199,750.00

TOTAL $1,198,500.00



DETENTION SITE

Item B C D F G

IMPOUNDMENT $4,986,000.00 $4,513,600.00 $5,752,200.00 $3,261,000.00 $3,494,000.00

INLET STRUCTURE $150,000.00 $150,000.00 $150,000.00 $150,000.00 $150,000.00

OUTLET 

STRUCTURE
$300,000.00 $300,000.00 $300,000.00 $300,000.00 $300,000.00

SUBTOTAL $5,436,000.00 $4,963,600.00 $6,202,200.00 $3,711,000.00 $3,944,000.00

CONTINGENCY $1,087,200.00 $992,720.00 $1,240,440.00 $742,200.00 $788,800.00

TOTAL $6,523,200.00 $5,956,320.00 $7,442,640.00 $4,453,200.00 $4,732,800.00



LEVEE OPTION 1

ITEM UNITS

TOTAL 

ESTIMATED 

QUANTITIES

UNIT COST TOTAL PRICE

COMMON BORROW CY 24,000 $5.00 $120,000.00

COMMON EXCAVATION CY 5,700 $2.50 $14,250.00

HOME BUYOUT EACH 3 $100,000.00 $300,000.00

UTILITY RELOCATION & 

EASEMENTS
LS 1 $200,000.00 $200,000.00

SUBTOTAL $634,250.00

CONTINGENCY $126,850.00

TOTAL $761,100.00



LEVEE OPTION 2

ITEM UNITS

TOTAL 

ESTIMATED 

QUANTITIES

UNIT COST TOTAL PRICE

COMMON BORROW CY 32,000 $5.00 $160,000.00

COMMON EXCAVATION CY 7,600 $2.50 $19,000.00

HOME BUYOUT EACH 3 $100,000.00 $300,000.00

UTILITY RELOCATION & 

EASEMENTS
LS 1 $200,000.00 $200,000.00

SUBTOTAL $679,000.00

CONTINGENCY $135,800.00

TOTAL $814,800.00



DIVERSION CHANNEL

ITEM UNITS

TOTAL 

ESTIMATED 

QUANTITIES

UNIT COST TOTAL PRICE

COMMON EXCAVATION CY 270,500 $2.50 $676,250.00

INLET STRUCTURE LS 1 $300,000.00 $300,000.00

HOME BUYOUT EACH 1 $100,000.00 $100,000.00

UTILITY RELOCATION & 

EASEMENTS
LS 1 $200,000.00 $200,000.00

SUBTOTAL $1,276,250.00

CONTINGENCY $255,250.00

TOTAL $1,531,500.00



CURRENT MAPPING FROM DNR HEC-RAS MODEL



MAPPING FROM HDR MODIFIED HEC-RAS MODEL


