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Executive Summary 
A petition to the Roseau River Watershed District (RRWD) was filed for the establishment of a 
new ditch along Roseau County Road 115 (hereafter referred to as Roseau River Watershed 
District Watershed Ditch #4 or WD 4). 
 

The petition states that the ñproposed ditch be built and designed up to a 10-year event capacity 

in order to improve agricultural drainageò (see Appendix A for the complete petition). HDR 

submitted a Preliminary Survey Report on January 6th, 2021. The following document outlines 

the Detailed Survey Report for the proposed Roseau River Watershed Ditch #4.  

The proposed design would provide all new culvert crossings and gentler side slopes of 4:1 

(H:V) that can easily be maintained. The ditch bottom would be 8 feet wide from the Roseau 

River to Roseau County State Aid Highway 10 (CSAH 10) and transition to a 10 feet wide 

bottom from CSAH 10 to the upstream extents of the petitioned ditch system (Approximately 

1,100 feet south of 300th St.). The available spoil would be constructed into a berm adjacent to 

the ditch. The berm will have a variable top width, 10:1 (H:V) slopes, and be set at a maximum 

elevation which will contain the 10-year 24-hour runoff within the established ditch. The berm 

will allow for water to breakout during larger rainfall events at the road crossings. Side inlets will 

be installed where berms are constructed through east-west roadside ditches, and at every 

major field ditch inlet as appropriate. Figure 1 displays the typical cross section of WD 4. 

The recommended alternative is one that meets the design goals by keeping the water surface 

elevation for a 10-year rainfall event below the adjacent landscape or protected by a berm while 

also reducing roadway damages.  

The Engineerôs Opinion of Probable Cost for the establishment of WD 4 is approximately 

$1,237,399. This cost is based on 2022 rates. Additional cost savings could occur through 

future discussions with the petitioners during the preparation of the design and construction 

documents. 

 

Figure 1. WD 4 Typical Cross-section 
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Introduction 
The RRWD has received a óPetition for Ditchô (Appendix A) according to Minnesota Statute 

103E.212. This Detailed Survey Report for the establishment of Watershed Ditch 4 (WD 4) 

complies with Minnesota Statute 103E.285. WD 4 is located in Dieter and Ross Townships in 

Roseau County and has a drainage area of approximately 5.7 square miles as displayed in 

Figure 2 and Figure 3 below. WD 4 will begin approximately 1,100 feet south of  300th Street, 

which is approximately one mile north of Minnesota Highway 11, and outlets into the Roseau 

River (River) in Section 29 of Dieter Township. The overall length of WD 4 is approximately 5.5 

miles and will be located on the east side of Roseau County Road 115 (CR 115) until it reaches 

Roseau County State Aid Highway 10 (CSAH 10). WD 4 will then flow northwest to the west 

side of CR 115 and continue north to the Roseau River. 

Establishing WD 4 (along CR 115) is a preferred alternative of the ongoing Whitney Lake 

Project (Appendix B). The RRWD has identified the Whitney Lake Subwatershed as an area to 

improve water management. A Project Work Team was created to explore alternatives that 

could reduce flood risk to local landowners and enhance environmental conditions within the 

Whitney Lake subwatershed. The Project Work Team consists of local landowners, RRWD, and 

several local, state, and federal agencies, including the Minnesota Pollution Control Agency 

(MPCA), Minnesota Department of Natural Resources (MNDNR), Board of Water & Soil 

Resources (BWSR), and United States Army Corps of Engineers (USACE). The Project Work 

Team developed 11 alternatives that incorporated four strategies: retention, diversion, 

protection, and drainage.  

A Preliminary Survey Report was prepared by HDR and submitted to the Roseau River 

Watershed District on January 6th, 2021. Comments on the report were received from the 

Minnesota Department of Natural Resources (MnDNR) on January 28th, 2021 and the 

Minnesota Board of Water and Soil Resources (BWSR) on February 3rd, 2021. Each of the 

comment letters are in Appendix F. A Preliminary Hearing was held on February 3rd, 2021 and 

the Findings and Order can be found in Appendix D.  

Project Need 
The WD 4 drainage area and Whitney Lake subwatershed have a well-documented history of 

economic losses due to agricultural and roadway flood damages. One of the unique problems 

with this subwatershed is in the pattern of flooding. With relatively steep topography in the 

southeastern portion of the Whitney Lake subwatershed, the runoff moves quickly to the 

northwest where the landscape becomes extremely flat adjacent to the Roseau River.  

Backwater from the Roseau River currently occurs within the Whitney Lake subwatershed ditch 

systems that outlet to the River during a 2-year 24-hour rainfall event (2.2ò) within the Roseau 

River watershed. This Project is not designed to prevent that from occurring but instead is 

focused on providing drainage for events up to a 10-year 24-hour rainfall when the Roseau 

River is at the normal summer stage. 
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Design Goals/Criteria 
The goal of the WD 4 establishment is to reduce the frequency of flooding and roadway damage 

along the system without increasing downstream flood impacts. The primary design 

considerations are Project function, cost, and impacts to the environment. The proposed design 

must not only meet the functionality required by the Petitioners, but also have an acceptable 

cost to provide feasible implementation. Impacts to the environment, such as draining of 

wetlands, must be avoided, minimized, or mitigated. The Red River of the North Basin Technical 

and Scientific Advisory Committee provided their Briefing Paper #3 in September 2014. This 

document provides guidance for designing an adequate and equitable ditch that balances 

channel and culvert capacity in a way that also mitigates downstream effects for larger events 

(such as 50-year and 100-year floods). The design follows this guidance whenever possible. 

Specific design goals/criteria include: 

¶ Channel capacity for a 10-year, 24-hour event 

¶ Head loss at culverts of 0.5 feet (preferred) for a 10-year event 

¶ Water surface elevations below the adjacent natural ground (or protected by berm) 

¶ Flows above a 10-year, 24-hour event will access the floodplain at road crossings via 

lower berm elevations 
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Figure 2. Project Location ï Roseau River Watershed District Watershed Ditch #4 
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Figure 3. Roseau River Watershed District Watershed Ditch #4 Drainage Area 
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Project Investigation 
Investigation of the survey data revealed that the roadside ditch adjacent to CR 115 does not 

have a uniform channel geometry, ditch grade, or culvert sizing. Drainage can be improved by 

widening the channel bottom, flattening the side slopes, lowering the channel bottom profile, 

and addressing culvert deficiencies. The following sections discuss the details of the survey, 

hydrologic and hydraulic modeling results, and related design issues. Data collected to evaluate 

the proposed geometry are listed in Table 1. 

Table 1. Data Sources 

Data Date Source 
Vertical 
Datum 

Description 

Survey Data 2020 HDR NAVD 1988 
Survey of existing drainage system including 
ditch geometry, culverts, and utilities 

Utilities 2020 
Gopher One 

Call 
NAVD 1988 

Documentation of existing utilities along CR 
115 

LiDAR 2008 
International 

Water 
Institute 

NAVD 1988 1 Meter DEM and 2-foot contours 

Construction 
Drawings 

1986 
Roseau 
County 

NGVD 1929 
Construction drawings for CR 115 between 
CSAH 16 and CSAH 10 

Construction 
Drawings 

1961 
Roseau 
County 

NGVD 1929 
Construction drawings for CR 115 between MN 
Hwy 11 & CSAH 16 

Survey 
The surveys were completed by HDR. Survey was performed using real time kinetic processing on 

the Minnesota Continuously Operating Reference Station Network. All elevations in this report are 

referenced to the North American Vertical Datum of 1988 (NAVD 88). Cross sections were taken at 

regular intervals along the entire proposed Roseau River WD #4 location, and all culverts and 

crossings were surveyed. The existing channel located on the east side, parallel to CR 115 has 

an average roadside slope of 4:1 (H:V), bottom width between 5 and 13 feet, and a depth of 3 to 

6 feet. A representative cross section at station 55+00 is shown below (Figure 4). 

 

Figure 4. Station 100+00 Surveyed Cross Section 
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Alignment & Stationing 
The proposed alignment of WD 4 is displayed in Figure 5. Project stationing was set so that 

station 0+00 is located at the confluence of the Roseau River and the proposed WD 4.  

 

Figure 5. Roseau River Watershed District Watershed Ditch #4 Alignment and Stationing 
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Existing Right-of-Way 
CR 115 runs parallel to the proposed WD 4 alignment. The existing road right-of-way along CR 

115 was estimated based on construction drawings obtained from Roseau County. Table 2 

summarizes the approximate existing right-of-way along CR 115 and its location. 

Table 2. Existing Right-of-Way 

Station Permanent R.O.W. 

0+00 to 55+30 65ô 

55+30 to 82+00 60ô 

82+00 to 109+95 65ô 

109+95 to 110+85 55ô 

110+85 to 111+75 33ô 

111+75 to 121+50 55ô 

121+50 to 290+80 50ô 

 

Soils 
Based on the soils investigation, lean clay likely extends to the bottom of the proposed ditches 

and the soils are relatively competent in strength and stiffness. There should be no concerns of 

potential slope instability or excessive sloughing. A trapezoidal ditch with 3:1 (H:V) side slopes 

or flatter is recommended for maximum stability.  

WD 4 is located within the glacial lake plain of Lake Agassiz. Lake Agassiz was created during 

the most recent glaciation 2 million years ago during the retreat of the Des Moines lobe, and the 

existing topography slopes slightly north at approximately 0.1%. Three of the four beach ridges 

from Lake Agassiz are present in Roseau County. Over time, the ridges filled with peat deposits 

resting on till, although in some areas there are thin layers of sand or gravel in between the peat 

and the till. Roseau County was originally peatland, hardwood forest to the east, and tall grass 

prairie to the west. In the twentieth century, as agriculture was on the rise, ditching systems 

were created to reduce the inundation of fields due to the characteristic poorly drained soils of 

the area. 

Figure 6 is a general soils map for WD 4 (obtained from the USDA NRCS web soil survey), and 

Figure 7 shows the project area with Unified Soil Classifications at the surface. Soil I84A, 

described as a Percy Loam, 0 to 1 percent slopes, very cobbly, dominate the project area. Soil 

I127A, described as Percy loam, 0 to 1 percent slopes, is located in the north-central area of the 

Project. Soil I741A, described as Boash clay loam, dense till, 0 to 2 percent slopes, is located 

intermittently in the northern Project area, while soil I117A described as Skagen loam, 0 to 3 

percent slopes, very cobbly, is located intermittently in the southern Project area. The Boash 

Clay Loam and Percy Loam occur on the characteristic flat lake plains/lake swale geography of 

this county and are generally considered Prime Farmland if drained. The texture is clayey to 
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loamy. The major uses of these soils are cropland, hay, and pasture. The land is also frequently 

ponded.  

One soil boring (BH-11) was completed at the south end of the proposed WD 4. The borehole 

data indicates that the soil at this borehole location is stiff to rather stiff lean clay to the 

maximum depth explored (31 feet). This data compares similarly to the soil survey data 

discussed above. Groundwater was not encountered during the borehole investigations. It 

should be noted that groundwater levels will fluctuate seasonally and in response to climatic 

conditions. 
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Figure 6. Roseau River Watershed District Watershed Ditch #4 Soils ï NRCS Data 
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Figure 7. Roseau River Watershed District Watershed Ditch #4 Soils - Unified Soil Classification System 
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Hydrologic Modeling 
The HEC-HMS hydrologic model of the Roseau River Watershed that was developed for the 

U.S. Army Corps of Engineers (USACE) in 2012 as part of the Red River Basin-Wide Modeling 

Approach (RRBWMA) project was used as a base model for the hydrologic analysis. Guidance 

developed since the creation of the base HEC-HMS model has been used to revise the model 

and develop the hydrologic analysis for this Project. The following sub-sections describe the 

revisions made to the model. 

Subwatersheds 

The proposed WD 4 drainage area was divided into seven subwatersheds with a total 

contributing area of approximately 5.7 square miles. The drainage area for each subwatershed 

is displayed in Figure 8 and Table 3. 
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Figure 8. Subwatershed Drainage Areas 
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Table 3. Subwatershed Drainage Areas 

HEC-HMS Subwatershed Drainage Area (Sq. Mi.) 

Subbasin-300th 0.81 

Subbasin-310th 1.08 

Subbasin-320th 1.00 

Subbasin-330th 1.10 

Subbasin-340th 0.90 

Subbasin-350th 0.80 

Subbasin-CR 115_West 0.01 

Design Storm Data 

The Project design is based on the 10-year 24-hour rainfall event. The precipitation depths for 

the 24-hour event were based on the Precipitation Frequency Atlas from the National Oceanic 

and Atmospheric Administration (NOAA) Atlas 14 Volume 8 data. This data was obtained at the 

central location of each subwatershed within the proposed WD 4 drainage area.  

The subwatersheds and correlating rainfall depth used in the HEC-HMS analysis are displayed 

in Table 4. 

Table 4. 10-Year 24-Hour Rainfall Depths 

HEC-HMS 
Subwatershed 

Frequency 24-Hour Duration 

Subbasin-300th 10-Year 3.34ò 

Subbasin-310th 10-Year 3.32ò 

Subbasin-320th 10-Year 3.30ò 

Subbasin-330th 10-Year 3.30ò 

Subbasin-340th 10-Year 3.30ò 

Subbasin-350th 10-Year 3.30ò 

Subbasin-CR 115_West 10-Year 3.30ò 

 

Design Rainfall Distribution 

The rainfall distribution is based on a site-specific rainfall distribution method as described in the 

United States Department of Agriculture (USDA) National Engineering Handbook (NEH) 

Chapter 4: Storm Rainfall Depth and Distribution (Draft) Appendix 4C. An individual rainfall 

distribution was created for the 5-year, 10-year, and 25-year rainfall events. 
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Precipitation Losses 

The basin models use the SCS Curve Number (CN) as a loss method. The 24-hour scenario 

CN values were obtained from the RRBWMA project hydrologic analysis previously detailed. 

Time of Concentration 

The time of concentration (Tc) is the travel time of a particle of water from the most hydraulically 

distant point in the subwatershed to the outlet. The Tc data in the USACE HEC-HMS model was 

derived using a Travel Time Routine that had previously been developed by the MnDNR. The 

tool applies a gridded version of the Manningôs equation to calculate flow velocities throughout 

the contributing watershed drainage area using the 2001 National Landcover Dataset (NLCD) 

landuse, slope, and stream network as inputs. These flow velocities are converted into travel 

times and summed along the flow paths that terminate in the watershed outlet. The resulting 

output grid has an estimate of travel time from any given cell to the watershed outlet. The 

maximum difference in travel time within a subwatershed to the subwatershedôs outlet is set as 

the Tc. 

Hydrograph Shape 

The hydrograph transformation used in the RRBWMA is the Clark synthetic unit hydrograph. Tc 

and the SCS storage coefficient (R) were used as inputs for this method. A summary of the 

model inputs for each subwatershed are displayed in Table 5. 

Table 5. Subwatershed Characteristics 

HEC-HMS 
Subwatershed 

Drainage Area 

(Square Mile) 
Curve Number 

Tc 

(Hours) 
 R 

Subbasin-300th 0.77 78 6.31 16.76 

Subbasin-310th 1.01 78 7.52 19.97 

Subbasin-320th 1.00 78 11.77 31.26 

Subbasin-330th 1.10 78 6.12 16.27 

Subbasin-340th 0.90 78 7.88 20.93 

Subbasin-350th 0.81 78 8.36 22.20 

Subbasin-CR 115_West 0.01 78 0.27 3.83 

 

Peak Excess Runoff 

Excess precipitation (runoff) hydrographs from each of the subwatersheds was obtained from 

the HEC-HMS model for each design scenario. The excess runoff is the precipitation that is not 

infiltrated into the soil and becomes surface flows and the design runoff for the Project.  Table 6 

provides the peak excess runoff depths and flow rates for each subwatershed during the design 

scenario. 
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Table 6. 10-Year 24-Hour Peak Excess Runoff and Flows 

HEC-HMS 
Subwatershed 

Excess Runoff               
(in) 

Peak Flow               
(cfs) 

Subbasin-300th 1.38 28.3 

Subbasin-310th 1.36 31.5 

Subbasin-320th 1.35 21.3 

Subbasin-330th 1.35 40.0 

Subbasin-340th 1.35 26.4 

Subbasin-350th 1.35 22.9 

Subbasin-CR 
115_West 

1.35 4.9 

Hydraulic Analysis  
HEC-RAS version 6.0 was utilized to perform all hydraulic computations of the existing 

conditions as well as the proposed design for this Project. The following methods and data were 

used for the hydraulic components of the analysis. 

General Assumptions 

Several assumptions were used in the development of the HEC-RAS models. These 

assumptions were implemented to simplify certain components of the models that were not 

required for this analysis. Additional modeling and survey will be required to address these 

assumptions. 

¶ Where as-built and survey data were not available, elevations were estimated using 

the available NAVD 1988 LiDAR data 

¶ All features within the WD 4 drainage system are assumed to be in good condition 

and functioning correctly 

¶ Runoff is applied directly into the ditch channel and does not enter the proposed 

system through adjacent side water inlet culverts. 

¶ The Roseau River is at the normal summer stage. 

Hydraulic Model Development 

A field survey of all ditches, hydraulic structures, and overbank areas along CR 115 was 

completed. This data was used to create an existing ground surface in AutoCAD Civil 3D 2018. 

LiDAR data was obtained from the Red River Basin Mapping Initiative from the International 

Water Institute for the Red River of the North watershed. The existing ground surface was 

mosaicked over the LiDAR data to create a terrain of the Project area.  

Existing landuse information was obtained from the NLCD 2011 data. The landuse information 

used in the model is displayed in Table 7. The NLCD 2019 data was not used in order to be 

consistent with the data used in the Preliminary Survey Report. 
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The hydraulic structures were input into the model based on the gathered survey data and using 

aerial imagery where information was not known.   

The excess precipitation hydrograph for each of the design scenarios were obtained from the 

HEC-HMS runoff analysis as previously discussed. These runoff hydrographs were input as a 

flow boundary condition directly into the ditch for each of the subwatersheds. 

Hydraulic Losses 

System losses throughout the hydraulic models were accounted for through defining flow retardation 

resulting from overland Manningôs values as well as loss coefficients and surface roughness for 

culverts. Manningôs n values associated with landuse classifications are summarized in Table 7. 

Loss coefficients used in the hydraulic structures are summarized in Table 8. Standard Manningôs 

roughness values were used where applicable for the culverts (Table 9). 

Table 7. Manning's n Values 

NLCD 
Name 

Manningôs 
n 

Cultivated crops 0.035 

Deciduous forest 0.16 

Developed, high 
intensity 

0.15 

Developed, low 
intensity 

0.1 

Developed, medium 
intensity 

0.08 

Developed, open 
space 

0.04 

Emergent herbaceous 
wetlands 

0.07 

Evergreen forest 0.16 

Grassland/herbaceous 0.035 

Open water 0.04 

Pasture/hay 0.03 

Shrub/scrub 0.1 

Woody wetlands 0.12 

 

Table 8. Hydraulic Loss Coefficients 

Description Loss Coefficient 

Culvert Entrance Loss 0.5 

Culvert Exit Loss 1.0 
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Table 9. Hydraulic Structure Manning's n Values 

Description Manningôs n 

Precast Reinforced Concrete Pipe/Box 0.012 

Corrugated Steel/Metal Pipe 0.024 
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Design of Proposed Alternative 

Proposed Design 
The recommended alternative is one that meets the design goals by keeping the water surface 

elevation for a 10-year rainfall event below the adjacent landscape or contained by a berm and 

prevent roadway damage. The design can be modified to incorporate cost savings to lessen the 

burden on the benefitted landowners by altering the design goals. This could be achieved by 

eliminating unnecessary field access crossings along CR 115 to reduce culvert costs or reduce 

crossing top widths. The proposed ditch grade could also be reduced, which would decrease 

the volume of cut. Some of these changes would raise water surface elevations above the 

adjacent landscape and require a berm to contain flows. The following sections outline the 

detailed design of the recommended alternative. 

Existing Conditions 
Hydraulic analysis was performed to determine the existing channel capacity of the east ditch 

parallel to CR 115. The existing ditch does not have sufficient capacity to convey runoff from a 

2-year 24-hour rainfall event which has an average rainfall depth of 2.23ò. Water currently 

passes west into Watershed Ditch #3 (WD 3) through four CR 115 centerline culverts. These 

four east-west culverts have approximately four times the flow area as the nearest north-south 

culverts. The proposed project drainage area currently uses WD 3 as the primary outlet. A small 

amount of water that cannot pass into WD 3 does make its way north to the Roseau River. 

When the ditch reaches its capacity, water begins to overtop roadways and travel overland until 

it reaches the nearest ditch system or River. 

Figure 9 displays the existing condition result from HEC-RAS for the CR 115 east roadside ditch 

during a 10-year 24-hour rainfall event. The system was modeled such that water was allowed 

to travel west through the four centerline culverts into the WD 3 drainage area. Hydrologic data 

was not input into the HEC-HMS model for the WD 3 drainage area so the flooding that occurs 

in Sections 5, 8, and 17 of Ross Township and Section 32 of Dieter Township would be greater 

than displayed.  

Improved ditch characteristics such as the side slopes, ditch grade, and bottom width were 

evaluated using an iterative process in order to meet the design goals and criteria. The following 

sections summarize the results.  
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Figure 9: 10-Year 24-Hour Existing Condition HEC-RAS Flood Extents 
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Ditch Side Slopes 
The inslope of the proposed ditch will be a minimum of 4:1 (H:V) along CR 115. Slopes of 4:1 or 

flatter are considered recoverable slopes for motorists. Backslopes of 4:1 or flatter will be used 

in all cases to allow mowing or spraying of the slopes. 

Ditch Bottom Width 
Ditch bottom widths between 8 feet and 15 feet were analyzed for each alternative. Due to 

areas with a low adjacent ground elevation and relatively flat grade, a ditch bottom width of 10 

feet was implemented from the upstream extents of the ditch to Roseau County Road 10. The 

bottom width from CSAH 10 to the Roseau River will be decreased to 8 feet due to the increase 

in ditch depth. A bottom width of 10 feet is not required in this area to meet the design goals. 

The excavated soil from the improved ditch grade will be placed adjacent to the ditch to form a 

berm. WD 4 will not see continuous flows and as a result, a single-stage ditch geometry is 

recommended. 

Spoil Placement 
Spoil from ditch excavation will be placed alongside the ditch, creating a berm within the 

permanent and/or temporary right-of-way. The berm will have a variable top width, 10:1 (H:V) 

slope from the ditch daylight point and a 10:1 (H:V) backslope tying into the adjacent land. The 

berm will be set at a maximum elevation which will contain the 10-year 24-hour runoff within the 

established ditch. The berm will allow for water to breakout during larger rainfall events near the 

road crossings. A typical detail for the proposed ditch geometry is displayed in Figure 10. 

 

 

Figure 10. Subwatershed Drainage Areas 

Ditch Grade 
The goal is to convey water efficiently downstream while maintaining a feasible ditch geometry. 

Table 10 and Figure 11 summarizes the grade change locations by station range. 

Table 10. Proposed Ditch Grade 

Stations Proposed Grade 

0+00 to 1+00 1.70% 

1+00 to 2+50 0.32% 

2+50 to 15+91 0.04% 

15+91 to 60+00 0.03% 
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Stations Proposed Grade 

60+00 to 95+50 0.06% 

95+50 to 121+66 0.10% 

121+66 to 147+08 0.14% 

147+08 to 174+36 0.10% 

174+36 to 193+30 0.17% 

193+30 to 231+77 0.15% 

231+77 to 247+72 0.10% 

247+72 to 264+50 0.15% 

264+50 to 290+80 0.18% 

 

 

Figure 11: Proposed WD 4 Centerline Profile & Grades 
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Hydraulic Structure Sizing 
Culvert hydraulics were analyzed using an iterative process to adjust the size and slope to meet 

design criteria. The upstream and downstream WSE, duration of inundation on adjacent land, 

and not negatively impacting adjacent roadways and infrastructure were the main culvert design 

considerations. Culvert size, shape, and material will vary depending on location along each 

alignment and available cover at each crossing. Table 11 summarizes the existing in-place 

culvert and proposed culvert at each crossing location. Several crossings were either combined 

on parcel lines or relocated to the nearest east-west roadway. Relocating the crossing to an 

east-west road when practical reduces the hydraulic size of the culvert required. The proposed 

lengths may be adjusted when final plans are prepared. 

Table 11. Proposed Culvert Crossings and Culvert Sizes 

Description Station 
Existing 
Culvert 

Proposed 
Shape 

Proposed 
Size 

Proposed 
Length 

(ft) 

Proposed 
Material 

Field 
Crossing 

3+00 18ò CSP Round 60" CSP 103 
Corrugated 

Steel 

CSAH 10 15+50 30ò RCP Round 60" RCP 148 
Reinforced 
Concrete 

Field 
Crossing 

41+85 30ò CSP Round 60" CSP 92 
Corrugated 

Steel 

340th St. 68+50 
24ò X 35ò 
CSP Arch 

Round 60" CSP 60 
Corrugated 

Steel 

Field 
Crossing 

82+32 30ò CSP - - - - 

Field 
Crossing 

95+20 18ò CSP Round 60" CSP 81 
Corrugated 

Steel 

Field 
Crossing 

110+00 18ò CSP - - - - 

Field 
Crossing 

111+86 18ò CSP Round 60" CSP 84 
Corrugated 

Steel 

CSAH 16 121+50 18ô CSP Round 
65ò x 40ò 

RCPA 
48 

Reinforced 
Concrete 

Field 
Crossing 

146+92 24ò CSP Round 54ò CSP 82 
Corrugated 

Steel 

Field 
Crossing 

167+28 24ò CSP - - - - 

320th St. 174+20 24ò CSP Round 
57ò x 38ò 

CSPA 
40 

Corrugated 
Steel 

Driveway 193+09 18ò CSP Round 48ò CSP 40 
Corrugated 

Steel 

Field 
Crossing 

203+86 18ò CSP Round 42ò CSP 74 
Corrugated 

Steel 
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Description Station 
Existing 
Culvert 

Proposed 
Shape 

Proposed 
Size 

Proposed 
Length 

(ft) 

Proposed 
Material 

Field 
Crossing 

221+34 18ò CSP Round 42ò CSP 90 
Corrugated 

Steel 

Field 
Crossing 

231+60 24ò CSP Round - - - 

Field 
Crossing 

247+55 24ò CSP Round 
49ò x 33ò 

CSPA 
74 

Corrugated 
Steel 

Driveway 264+21 24ò CSP Round 36ò CSP 44 
Corrugated 

Steel 

Driveway 290+80 18ò CSP Round 36" CSP 40 
Corrugated 

Steel 

 

Roseau County Road 115 Culvert Removals 
There are currently four centerline culverts through CR 115 as displayed in Figure 12. 

Comparing the existing north-south culverts along the proposed alignment with the nearest CR 

115 centerline culvert, it was determined that the centerline culverts have approximately four 

times the flow area as the nearest north-south culvert. The centerline culverts are very similar in 

invert elevation to the north-south culverts. Water currently passes through the centerline 

culverts during all runoff events and at a higher efficiency. In addition to the centerline culverts 

having a greater flow area, the random culvert sizing to the north and various high spots in the 

ditch force water west into the WD 3 system. 

Implementation of WD 4 will alleviate some water from entering the WD 3 system but not 

entirely. In order to provide the maximum benefits to the landowners along WD 3, the proposed 

WD 4 ditch should be sized such that it can convey the 10-year 24-hour excess runoff and 

prevent cross-over water from entering WD 3. This can only be achieved by removing the four 

CR 115 centerline culverts.  

A meeting was held with the Roseau County Highway Department on February 28th, 2022 to 

present the alternative of removing the culverts. The hydraulic results showed that runoff from 

up to a 50-year 24-hour would not overtop CR 115 with the proposed WD 4 in-place and the 

centerline culverts removed. This is assuming that the WD 4 system is functioning as designed 

and the Roseau River has the capacity to receive the runoff.  

Following the meeting, a permit was granted to the Roseau River Watershed District for the 

removal of the four CR 115 centerline culverts contingent upon construction of the WD 4 

system. Figure 13 displays the four culverts to be removed during construction of the Project. 
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Figure 12: Existing CR 115 Centerline Culverts 
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Figure 13: CR 115 Centerline Culverts to be Removed 
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Outlet Stabilization 
WD 4 will discharge on the west side of CR 115 to the Roseau River. This location is currently 

experiencing head cutting and negative erosive impacts to the adjacent riverbank due to the 

sudden change in elevation as the ditch transitions to the River as displayed in Figure 14. 

Measures will be taken to stabilize this transition area and minimize adverse impacts to the 

riverbank, road slope, and bridge upstream of this location. Two rock drops consisting of 

Random Riprap Class 3 -Special are proposed to remove the steep grade transition. Any work 

that takes place below the ordinary high-water elevation of the Roseau River will require a 

MnDNR Public Waters Permit.  

 

Figure 14: Existing Condition of Proposed WD 4 Outlet Location 

Side Inlets/Approaches 
Side inlets will be installed where berms are constructed through east-west roadside ditches, 

and at every major field ditch inlet as appropriate. Each side inlet will have an apron on the inlet 

end, flap gate on the outlet end, and Random Riprap Class 3 at the outlet to reduce erosion. 

These pipes are currently estimated to be 18-inch Corrugated Steel Pipe (CSP) for field drains 

and 24-inch CSP within roadside ditches. Individual landowner discussions will occur to 

determine where increases in field drain capacity to a 24ò CSP are appropriate. 

Hydraulic Analysis Results 
Figure 15 displays the proposed flood extents for the 10-year 24-hour rainfall event when the 

Roseau River is at normal summer stage. The proposed design has the capacity to convey the 

10-year event with minimal breakouts occurring where the proposed ditch limits tie into the 

existing roadside ditch at the upstream extent of the Project area. The peak water surface 

elevation is above the adjacent landscape in several locations along several reaches of the 

ditch and when that occurs, the spoil berm contains the flows.  
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Figure 15: 10-Year 24-Hour Proposed Condition HEC-RAS Flood Extents 
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Additional Considerations 

Erosion Control 
A riprap apron consisting of a Random Riprap Class 3 will be designed for the upstream and 

downstream ends of each culvert crossing. A Stormwater Pollution Prevention Plan (SWPPP) 

will be developed with the construction plans and implemented during construction. 

Utilities 
HDR conducted a Gopher State One Call to obtain information on what utilities are located 

inside the project area. The known utilities within the project area are shown in Figure 16. Exact 

locations of other utilities such as fiber optic, water lines, and underground electric crossing the 

ditch will also be determined during development of the construction documents.  
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Figure 16. Existing Utilities
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Permanent Right-of-Way 
Permanent ditch right-of-way will be purchased for the proposed WD 4 establishment. The 

Minnesota Statutes 103E.021 and 103F.48 require a minimum permanently vegetated buffer 

zone of 16.5 feet from the top of the excavated slope or to the top of the spoil slope on the ditch 

side, whichever is greater. Temporary right-of-way will also be purchased beyond the 

permanent right-of-way to provide for construction access and spoil disposal. Table 12 displays 

the estimated permanent right-of-way required outside of the existing CR 115 right-of-way. It is 

estimated that a total of approximately 21 acres of permanent and 40 acres of temporary right-

of-way will be required. 

Table 12. Estimated Permanent Right-of-Way 

Station Permanent R.O.W. Required 

0+00 to 55+30 45ô 

55+30 to 82+00 35ô 

82+00 to 109+50 32ô 

109+50 to 110+85 45ô 

110+85 to 111+75 66ô 

111+75 to 121+50 40ô 

121+50 to 290+80 30ô 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.revisor.mn.gov/statutes/?id=103E
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Engineerôs Opinion of Probable Cost 
Table 13 outlines the estimated costs for the recommended alternative based on 2022 rates. These 

costs are subject to change based on design changes during finalization of the construction 

documents and inflation rate changes in future years. 

Table 13: Engineer's Opinion of Probable Cost 

Construction1 Engineering & 

Admin 

Utility 

Relocation 
Right-of-Way 

Temp. Right-

of-Way 
Total2 

$898,377 $200,000 $15,000 $23,100 $4,800 $1,237,399 

1 Summation of estimated quantities and unit costs (see Appendix C). 
2 Includes 10% contingency of estimated total cost 

 

Benefitted Area 
An independent group of viewers were appointed by the Roseau River Watershed District on  

May 6th, 2021 to analyze the drainage benefits that the proposed WD 4 Project would have on 

the lands within the drainage area. Through landowner meetings and discussions with RRWD 

staff, design changes were proposed which were to remove all four centerline culverts through 

CR 115. The four existing centerline culverts through CR 115 convey water from east to west 

during all runoff events into the WD 3 system. A landowner meeting was held on February 9 th, 

2022 to discuss these changes with the landowners within the WD 4 drainage area and those 

east of WD 3. The landowners in attendance and the Roseau County Highway Department 

engineering staff were in favor of this change if it would not negatively impact the efficiency of 

the proposed WD 4 system or the adjacent roadways. The removal of the culverts extends the 

benefitted area from the WD 4 drainage area to Section 32 of Dieter Township and Sections 5, 

8, 17, and 20 of Ross Township immediately adjacent to the west of County Road 115. The 

proposed benefitted area for WD 4 is displayed in Figure 17. The Detailed Viewerôs Report 

Exhibit 1 can be found in Appendix G. The exhibit provides the proposed benefit values by 40-

acre tracts for each of the parcels within the proposed WD 4 benefitted area. It also outlines the 

damages for each 40-acre tract for the parcels adjacent to the proposed alignment. 
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Figure 17: Proposed Watershed Ditch 4 Benefitted Area 

 




















