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STATE OF MINNESOTA 

YELLOW MEDICINE COUNTY 

 

IN THE MATTER OF THE PETITION FOR AN IMPROVEMENT TO LATERAL 1 AND NEW 
LATERAL, COUNTY DITCH NO. 8 IN YELLOW MEDICINE COUNTY, MINNESOTA: 

 

In February 2020, the Yellow Medicine County Board, acting as the Ditch Authority for County Ditch 
No. 8 (CD 8) in Yellow Medicine County, in accordance with Minnesota Statute 103D.215, accepted a 
petition for the improvement to Lateral 1 and establishment of a new lateral of CD 8 in Yellow Medicine 
County. After that authorization, preliminary field surveys were performed to obtain field elevations and 
establish an alignment for a proposed drain tile improvement as well as to evaluate the outlet for the 
system. This report summarizes the findings of the research, surveys and analysis and is submitted for the 
consideration by the Ditch Authority. 

I. LOCATION AND SCOPE OF IMPROVEMENT 

The petitioned improvement area within Lateral 1 of County Ditch No. 8 lies within and provides 
drainage to portions of Sections 25 and 36 of Hammer Township and portions of Sections 30 and 
31 of Oshkosh Township in Yellow Medicine County. The system consists of a Main tile (Lateral 
1) about 1 mile in length. The outlet for Lateral 1 is the open ditch of CD 8 in Section 25 of the 
Hammer Township. The Main open ditch of CD 8 becomes Lac Qui Parle River as it enters Lac 
Qui Parle County. Lateral 1 is located about 2 miles northeast of Canby, Minnesota. The total 
estimated watershed for the Lateral 1 tile system from Lidar contour data, is 1141 acres. 

The petitioned improvement area within the New Lateral of County Ditch No. 8 lies within and 
provides drainage to portions of Sections 34 and 35 of Hammer Township and portions of Sections 
3 and 3 of Norman Township in Yellow Medicine County. The system consists of a Main tile (New 
Lateral) about 0.6 miles in length. The outlet for the New Lateral is the open ditch of CD 8 in 
Section 35 of the Hammer Township. The New Lateral is located just east of Canby, Minnesota. 
The total estimated watershed for the New Lateral tile system from Lidar contour data, is 209 acres. 

The improvement of County Ditch No. 8 proposes replacing all of Lateral 1 along with the 
establishment of a New Lateral. Exhibit 1 shows the general location of CD 8 and the proposed 
improvement. Exhibit 2 is the copy of the petition for the improvement. 

Field survey information was collected by Bolton & Menk, Inc. in March 2021. The survey 
included GPS locations and elevations for the outlet of the tile and for private and public intakes on 
the system. The tile system design utilized Lidar data, provided by the Minnesota Department of 
Natural Resources. This data, obtained from an aerial flight, results in contours of equal elevation at 
2’ vertical intervals. 

Other information used for this report included plans obtained from the Yellow Medicine County 
files. However, the plans do not provide accurate location and elevation data. If the project 
proceeds to construction, performing exploratory excavations at key locations to verify the existing 
tile sizes, locations, and elevations is recommended. 
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II. EXISTING DITCH SYSTEM 

Public records regarding the County Ditch No. 8 system were reviewed from Yellow Medicine 
County. This information provides a limited history of the CD 8 system. 

CD 8 was petitioned for establishment in 1913. Lateral 1 was included in this petition. Construction 
occurred in about 1914. The original cost of construction was $10,590.18. The current benefits for 
the ditch system are $303,372 and are for 2239 acres. We understand that a redetermination of 
benefits is to be conducted. 

III. CAPACITY OF EXISTING DRAINAGE SYSTEM 

The portion of the CD 8 Lateral 1 system proposed to be improved consists of underground tiles 
along with a portion of the open ditch. From reports of the petitioners, the system is not able to 
adequately drain the CD 8 watershed, resulting in extended ponding in portions of the watershed. 
This ponding results in crop stress and crop loss. Yellow Medicine County has had CD 8 Lateral 1 
repaired multiple times and its overall integrity was noted during these repairs. 

As a way of evaluating the capacity of the existing tile system, an analysis has been performed of 
the existing system using standard engineering methods. The capacity of the existing tile has been 
estimated using the Manning equation, assuming the original hydraulic efficiency of the system as 
constructed and subsequently improved. Estimated tile sizes and grades are based on the original 
design plans supplemented with limited field data collected through tile intakes and general surface 
grades. The amount of drainage which is needed for modern crop production has been compared to 
standards recommended by the Natural Resources Conservation Service (NRCS) of 1/2 of an inch 
of runoff per day. Watershed areas have been estimated using DNR Lidar maps. Table 1 shows the 
results of this analysis. The branches highlighted in yellow are proposed to be improved. 

Table 1: Existing Tile Capacity 

Tile Location 
Drainage 

Area 
(Acres) 

NRCS 
Flow 
(CFS) 

1/2”/Day 

Existing 
Tile 
Size 

(Inches) 

Existing 
Tile 

Grade 
(%) 

Calculated 
Tile 

Capacity 
(CFS) 

n=0.013 

Calculated 
Coefficient 

(In. Per 
Day) 

 Lateral I   South of 230th Ave  570 11.97 12 0.14 1.34 0.06 

  500' South of T.H. 75 to 
230th Ave  

1008 21.18 14 0.10 1.70 0.04 

  At Open Ditch to 500' 
South of T.H. 75  

1141 23.97 14 0.10 1.70 0.04 

        

 

From Table 1, the Lateral 1 tile in the lower part of the system is capable of draining the lands 
within the watershed at a rate of about 0.03” per day. When compared to the Buffalo Creek 
Watershed District recommended standard of 1/2” (0. 5”) per day, Lateral 1, in its originally 
constructed condition, is delivering about 6% of the recommended flow. The lateral branches are 
capable of draining their watersheds at rates ranging from about 0.04” per day to 0.06” per day, 
with an average of 0.04” per day. Thus, as constructed, the system provides inadequate capacity 
restricting the flow creating an inadequate efficiency for the production of row crops. Since there 
has been visual evidence that the pipe system is in poor repair, the system is likely delivering even 
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less flow than has been calculated. 

IV. DISCUSSION OF IMPROVEMENT 

As noted earlier, the petitioners for the Improvement of CD 8 Lateral 1 have requested the 
consideration of the construction of an improved tile system to increase the capacity. A preliminary 
survey and the hydrologic and hydraulic analysis of such a drainage system has been performed in 
order to establish preliminary grades and depths for the tile system, to determine the quantities for 
the construction of such a system, to determine the size of proposed tile lines and to analyze the 
outlet. General observations and results of the analysis are summarized as follows: 

 DESCRIPTION OF LATERAL 1 

As shown in Exhibit 1, the proposed Improvement consists of 30-inch to 42-inch diameter tile 
to replace the function of the existing CD 8 Lateral 1 tile from the outlet to the upper end. 
The township road crossings would be made by open trench methods, and the road surface 
restored with class 5 gravel. T. H. 75 road crossing will be done by Jack and Auger. The new 
tile will be constructed at a lower elevation than the existing tile in order to allow all existing 
tiles to be connected to the new tile to accommodate adequate drainage, to accommodate 
current farming practices, and to provide more ground cover over the new tile to reduce the 
probability of crushing.  

 DESIGN DATA OF LATERAL 1 

The proposed grades for the tile improvements are shown on Exhibit 1 and vary from 0.06% 
to 0.11%. The type of pipe should be used for the construction will be bid as a contractor 
option as follows: 

1. Dual Wall Polyethylene Drain Tile meeting the requirements of the American Society 
for Testing Materials F 2648. Pipe will be bedded in granular material as shown on 
Exhibit 1. Non-perforated pipe will be used where the tile is to be greater than 6 feet 
deep, and perforated pipe will be used where the tile is to be less than 6 feet deep. The 
perforated pipe will include a drain tile sock in order to avoid granular infiltration into 
the pipe. An option would be provided for the contractor to shape the bottom of the 
trench to conform to the pipe and eliminate some of the granular bedding if the pipe 
manufacturer would warrant the material installation.  

2. Reinforced concrete pipe meeting the requirements of MnDOT Specification 2501, 
with the joints being covered with geotextile fabric. 

The criterion for the design of the tile system size is based on the NRCS standard of 1/2” per 
day. In other words, the system should be able to drain the amount of water produced by 
about 1/2” of runoff over the entire watershed in one day. 

The capacity of the proposed tiles is shown in Table 2. Table 2 also shows the resulting 
runoff coefficient provided for the watershed served.  
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Table 2: Proposed Tile Capacity 

Tile Location 
Drainage 

Area 
(Acres) 

BCWD 
Flow 
(CFS) 

1/2”/Day 

Proposed 
Tile Size 
(Inches) 

Proposed 
Tile 

Grade 
(%) 

Calculated 
Tile 

Capacity 
(CFS) 

n=0.012 

Calculated 
Coefficient 

(In. Per 
Day) 

 Lateral I   South of 230th Ave  541 541 11.36 30 0.08 12.60 

  500' South of T.H. 
75 to 230th Ave  

437 978 20.54 36 0.09 21.74 

  At Open Ditch to 
500' South of T.H. 75  

163 1141 23.97 36 0.11 24.03 

  Outlet Grade Break  0 1141 23.97 42 0.06 26.77 

 

Also included as part of the project will be provisions to strip and replace the topsoil on the 
trench area, to provide riprap as erosion protection at the outlet, and to construct several 
intakes on the system. The detail sheet C1.01 in Exhibit 1 provides more information on 
several of these items. 

 DESCRIPTION OF NEW LATERAL 

As shown in Exhibit 1, the proposed New Lateral consists of 36-inch diameter pipe to allow 
for direct outlet to the ditch for the City of Canby. The township road and driveway crossings 
would be made by open trench methods, and the road surface restored with class 5 gravel. 

 DESIGN DATA OF NEW LATERAL 

The proposed grade for the new tile is 0.22% as shown on Exhibit 1. The type of pipe should 
be used for the construction will be bid as a contractor option as follows: 

1. Dual Wall Polyethylene Drain Tile meeting the requirements of the American Society 
for Testing Materials F 2648. Pipe will be bedded in granular material as shown on 
Exhibit 1. Non-perforated pipe will be used where the tile is to be greater than 6 feet 
deep, and perforated pipe will be used where the tile is to be less than 6 feet deep. The 
perforated pipe will include a drain tile sock in order to avoid granular infiltration into 
the pipe. An option would be provided for the contractor to shape the bottom of the 
trench to conform to the pipe and eliminate some of the granular bedding if the pipe 
manufacturer would warrant the material installation.  

2. Reinforced concrete pipe meeting the requirements of MnDOT Specification 2501, 
with the joints being covered with geotextile fabric. 

The criterion for the design of the tile system size is based on the 10-year 24-hour rainfall 
event. In other words, the system should be able to drain the amount of water produced by 
about 3.9” of rainfall over the entire watershed in one day. 

The capacity of the proposed tiles is shown in Table 2. Table 2 also shows the resulting 
runoff coefficient provided for the watershed served.  
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Table 3: Proposed Tile Capacity 

Tile Location 
Drainage 

Area (Acres) 
Proposed Tile 
Size (Inches) 

Proposed Tile 
Grade (%) 

Calculated Tile Capacity 
(CFS) n=0.012 

 New Lateral   Inlet to Outlet  209 36 0.22 33.98 

 

Also included as part of the new lateral will be provisions to install manhole structures 
including conflict manholes due to concerns with sanitary sewer service crossings. 

 

 TILE SYSTEM DEPTH 

Exhibit 1 shows profile views for the proposed tile system. The minimum and maximum 
depths of cut to the flow line of the pipes are as shown on Table 4. 

 

Table 4: Depth of Proposed Tile 

Tile Branch Minimum Depth Maximum Depth 

Lateral 1 5.6’ 16.9’ 

New Lateral 6.8’ 11.6’ 

V. ALTERNATIVE SOLUTIONS 

Several other alternative solutions to the proposed Improvement have been evaluated as part of this 
study. 

 “DO NOTHING” ALTERNATIVE 

The “Do Nothing” Alternative has been discussed. However, the petitioners have experienced 
poor drainage throughout the drainage system for many years with the excess surface water 
damaging crops and resulting in frequent crop stress or crop loss. This loss of production 
equates to an economic loss for Yellow Medicine County and the State of Minnesota. The 
loss results in reduced property value for the wet acres, thus affecting the taxing capacity of 
the County and State. Also, the ability of the landowners to receive a reasonable return on 
their investment is diminished because of this inadequate drainage.  

For these reasons, the “Do Nothing” alternative has been dismissed. Obviously, the economic 
question of the cost of the Improvement verses the benefits derived still needs to evaluated. 
However, the “Do Nothing” alternative is not viewed as solving the drainage problem in the 
watershed. 

 WETLAND RESTORATION 

Another alternative would be to restore the typically flooded areas of the watershed to 
wetland use. This alternative would provide storage in the watershed depressional areas for 
the water which is currently accumulating in these areas and drowning out agricultural crops. 
The proposal would also have added benefits for wildlife and possibly water quality. 

In order to be effective, this alternative would need to restore sufficient acres to wetland use 
so that the existing drain tile system could convey the excess runoff. Utilizing NRCS data, it 
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is estimated that about 131 acre-feet of water runs off the watershed during a 5-year storm 
event. Of this total, about 124 acre-feet of water is not able to be discharged through the 
existing drainage systems in a 48-hour period following the storm event. If sufficient wetland 
acres were available to store this runoff at a one-foot depth, approximately 124 acres of 
wetland restoration would be needed to provide a 5-year storm event protection. 

To convert the 124 acres to wetlands, at least twice this many acres would need to be 
acquired for irregular wetland shapes and marginal damp soils. Thus about 248 acres of land 
would be needed. This acquisition would likely involve multiple properties who would 
voluntarily need to agree to the reversion. The estimated cost of acquisition plus 
reconstructing tile lines would probably range in the area of $8,000 per acre. Applying this 
price to the estimated 248 acres results in a total cost of about $1,984,000 twice the estimated 
Improvement cost. 

Wetland restoration remains a viable option for providing some improvement in the 
functioning of the tile drainage system. If sufficient acres of wetlands could be restored, 
particularly in the upper part of the watershed, it could reduce the need for as large an outlet 
tile as is proposed. Finding willing landowners to participate in a restoration project and 
locating sufficient funding would be critical in order to make this option viable. As part of the 
initial submittal of this Preliminary Report, copies will be provided to the SWCD and NRCS 
so that early coordination can occur for potential funding and technical assistance toward this 
option. 

 ONLINE STORAGE 

A third alternative (proposed Alternate 1) would be to construct the proposed improvements 
and create online storage within the ditch system. However, the proposed improvement could 
be reduced after the storage basin to a 24-inch Tile. This would reduce the 2110 feet of 42-
inch Tile in the proposed improvement to 24-inch Tile. This alternative would provide the 
storage by excavating out the low areas adjacent to the main tile to the same elevation as the 
invert of the tile. The excavated material would then be placed in the remaining surrounding 
low areas. This alternative would have the benefit of maintaining similar peak flows for the 
smaller, more frequent, rainfall events. This alternative would also allow the remaining low 
area near the storage to be raised up, and offer additional protection from the larger rainfall 
events. 

One area, as shown on Exhibit 1, was identified as a site for the potential storage basin.  

The storage basin is along Lateral 1 south of TH 75, just downstream of the TH 75 crossing. 
The storage area is approximately 2 acres in size, and is approximately 8 to 10 feet lower than 
the existing ground. Preliminary calculations estimate 15,700 cubic yards of excavation from 
this site. The excavation material would be used to raise surrounding low areas to the west, 
and north, higher than elevation 1160. 

 FLOOD BASIN 

A fourth alternative (proposed Alternate 2) would be to construct the proposed improvements 
and construct an embankment to create a flood basin. This alternative would provide the 
storage by utilizing the low areas adjacent to the as a temporary storage basin. The 
embankment material would have to be placed in the low areas prior to going into the open 
ditch. This alternative would have the benefit of maintaining similar peak flows for the 
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smaller, more frequent, rainfall events. 

One area, as shown on Exhibit 1, was identified as a site for the potential storage basin.  

The flood basin is along Ex. Lateral 1 north of TH 75, just upstream of the TH 75 crossing. 
The flood basin is approximately 26 acres in size, and is utilizing the existing ground. 
Preliminary calculations estimate 345 cubic yards of embankment are needed for this site. 

VI. OTHER CONSIDERATIONS 

 PERMIT REQUIREMENTS 

A permit from the Minnesota Pollution Control Agency for stormwater and erosion control 
for the project would be necessary. This permit requirement, which applies to any project 
which disturbs more than one acre of land, requires that the contractor and owner secure a 
permit for the project. The permit process will also require erosion control measures to be 
taken during the construction. Typical erosion control measures include placing of riprap and 
grass stabilization on the ditch bank and inlet protection around installed inlet areas. The fee 
for this permit is currently $400.00. This permit will be applied for shortly before 
construction is scheduled so that the contractor can also sign the permit application. 

A permit from MNDOT will be necessary for the crossings of T.H. 75. This permit will be 
applied for closer to the date of the final hearing. 

 WETLANDS 

National Wetland Inventory (NWI) Maps have been reviewed to locate potential wetlands 
subject to regulations. Multiple wetlands are shown on the NWI maps near the Improvement 
near Lateral 1. While crossing this area it is required that all piping running directly through 
must be nonperforated. Along with this all intakes that are within the wetland can be 
reinstalled at the same nominal size. 

Impacts of the potential drainage system on individual land parcels will be evaluated by the 
Natural Resources Conservation Service upon filing of a Form AD 1026 by landowners. This 
NRCS process will identify any wetlands and measures which need to be taken in order for 
the drainage project to avoid impact to these wetlands. Because of federal data privacy 
requirements, it is not possible for non-landowners to obtain this information. Thus, the 
obligation for filling out these forms and doing this investigation will rest with individual 
landowners.  

Drainage of non-directly impacted wetlands will be controlled by supplemental drainage 
systems installed by private owners. Owners are advised that such supplemental drainage 
may not be permitted under State Wetland Conservation Act, US Army Corps of Engineers 
and NRCS rules and may affect US Department of Agriculture program eligibility.  

 PUBLIC AND PRIVATE BENEFITS AND COSTS 

The estimated cost of the proposed Improvement to CD 8 Lateral 1 is shown in Exhibit 3 of 
this report. Benefits for the Improvement, both public and private, will be established by the 
viewers and a report will be available at the final hearing.  

Landowners certainly have other costs associated with construction and maintenance of their 
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individual drainage systems. The proposed Improvement would only serve as an outlet or 
collector of runoff and drainage flow from the lands within the watershed. Each landowner is 
responsible to construct and maintain their own drainage system in order to adequately drain 
their farmlands. Individual benefits for an adequate drainage system are in increased crop 
production from farmlands.  

The estimated cost of the proposed Improvement is included in this report. The public and 
private benefits and damages will be available at the final hearing. 

 AGRICULTURAL EFFECTS 

Once installed, the lands within the improved watershed will be largely dependent on this 
drainage system for both surface and subsurface drainage flows. Thus it is imperative that the 
proposed system have adequate capacity in order to allow for modern farming operations. 

It should be noted that many of the established ditch systems in Minnesota are now 70 to 100 
years old. These systems are approaching the need for complete repair or replacement if the 
farmland is to remain productive. When feasible, it is economically imperative that these 
drainage systems be improved to become compatible with present day farming techniques 
and they be continually maintained. If properly maintained during normal growing seasons, 
portions of the agricultural lands in the watershed are some of the most productive in the 
State of Minnesota. 

 ALTERNATIVE MEASURES 

Alternative measures, including those identified in the Yellow Medicine County Water 
Management Plan, have been considered in conjunction with this project. Specific proposals 
as part of the project to incorporate these measures include: 

1. Measures to conserve, allocate and use drainage waters include the use of non-
perforated tiles for the deeper installations so that groundwater is preserved for crop 
use and the continued infiltration which will occur in depressional areas of the 
watershed. 

2. Measures to reduce downstream peak flows and flooding include the use of 
hickenbottom risers on intakes which limit the flow capacity of tile intakes, limiting the 
capacity of the proposed tiles to the minimum recommended standard of the NRCS in 
order to limit downstream flows, and construction of the proposed water and sediment 
control basin. 

3. Measures to reduce erosion and sedimentation include the use of hickenbottom risers 
on the tile intakes which result in reduced discharge of suspended solids, the restoration 
of the tile trench as soon as possible so that surface erosion of the disturbed soil is 
reduced, the use of inlet protection during the construction so that the discharge of 
suspended solids is reduced and the use of a rock filter at the outlet during construction 
so that suspended solids are captured. Straw mulch will also be utilized to temporarily 
stabilize the disturbed areas until they can be turned back over to agricultural 
production. 

 WATER QUALITY 

Little change in measurable water quality is anticipated because of this Improvement. 
However, there are components of the Improvement that will mitigate erosion and help 
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improve water quality on a micro watershed scale. Tile system velocities are generally low, 
so that soil from the surrounding envelop is seldom carried into the tile. Thus, the largest 
source of suspended solids in tile system drainage is from water discharging into open 
intakes. Although open intakes will still be used on the system, ponding occurs around these 
intakes for any significant storm events. Thus, solids have time to settle rather than being 
discharged.  

The detention basins will settle out sediment and sediment-bound pollutants. The proposed 
detention basin will collect the overland flow from the watershed and pipe flow from our pipe 
network which is currently directly discharging into the CD 8 open ditch. The detention 
basin’s primary purpose is to slow peak discharges to the open ditch and prevent additional 
overland flow erosion. 

As a requirement of the MPCA Erosion Control Permit, the establishment of an erosion 
control plan is anticipated. Incorporation of such devices as inlet protection, riprap at the 
outlets and permanent grasses as soon as possible following the construction are anticipated. 
All of these measures will help to reduce erosion and maintain water quality during the 
construction of the project. 

 FISH AND WILDLIFE 

There are no threatened or endangered species having the potential to be in Yellow Medicine 
County at the time of this report. According to the Minnesota DNR, there are no known 
northern long-eared bat roost trees or hibernacula in Yellow Medicine County. Additionally, 
there are no trees to be removed as a part of the improvement, so there is no anticipated 
impact to the northern long-eared bat. The prairie bush clover is found within native prairie 
on well drained soils. The project will take place within agricultural fields, so no impact to 
the prairie bush clover is anticipated. Bald eagles are present in Yellow Medicine County, 
and are protected under the Bald and Golden Eagle Protection Act. Again, there are no trees 
to be removed as a part of the improvement, so there is no impact to the bald eagle. 

Field investigation has revealed that the only permanent wildlife habitat in the area of the 
Improvement is along the road ditches and building sites. These areas will not be impacted by 
the improvement. 

Current wet areas within the project watershed do provide for transitory stop over locations 
for migratory waterfowl. However, these areas currently dry up following wet periods and are 
then under cultivation and production. It is anticipated that some of these temporary ponding 
areas will still exist after the construction of the Improvement although ponding times will 
likely be reduced. Therefore, the provisions for adequate drainage of these lands will not be 
of a detrimental nature to local wildlife resources. 

 GROUNDWATER 

The purpose of an agricultural drainage system is to maintain the elevation of the shallow 
groundwater table sufficiently below the surface to provide for efficient production of crops. 
The level at which the groundwater will be maintained has been and will be determined by 
the depth of the tile system and private tiles in the area. Although the proposed Improvement 
is somewhat deeper than the existing tiles in the areas, the depth increase is not significant or 
unusual for drainage systems. Additionally, tiles that have a depth of 6 feet or greater to the 
invert of the pipe will be non-perforated. Therefore, no change in the availability, distribution 
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or use of the shallow groundwater beyond that necessary for the sufficient production of 
crops within the watershed is anticipated by this construction. 

 ENVIRONMENTAL IMPACT 

The adverse effects of the proposed Improvement are of a temporary nature and are listed as 
follows: 

1. Disturbing of the ground surface during construction could result in the loss of one crop 
within the construction limits. 

2. The restored trench area will be less productive for the first few years following 
construction and will require more fertilizer to be as productive as the undisturbed 
adjoining farmland. The topsoil in this area will be removed and replaced in an effort to 
maintain the soil productivity. 

3. Temporary noise and dust generation can be expected from the construction operations. 
These impacts are not viewed as significant since there are few residences near the 
proposed construction route. 

4. Temporary erosion of soil may occur in the construction area until permanent ground 
cover and ground stabilization occurs. Although these effects need to be considered, 
they are probably not significantly different than the current topsoil loss that occurs 
annually from erosion of topsoil due to overland flow in the watershed. This 
construction erosion will be minimized through the use of inlet protection, riprap and 
rapid establishment of permanent grass cover.  

Numerous beneficial effects are anticipated from the proposed Improvement. Most of these 
benefits are directly attributable to increased crop production from lands presently damaged 
through period flooding and ponding. Among the most obvious benefits are: 

1.  Increased personal farm income. 

2. Increased value of benefited farmland. 

3. Contribution to the local economy through additional purchases, farm modernization 
and expansion. 

 LAND USE 

The present use of the land in the CD 8 Lateral 1 watershed is largely agricultural. This use is 
expected to continue into the future.  

 GUIDANCE TO VIEWERS REGARDING IMPROVEMENT BENEFITS 

Discussions with the landowners in the CD 8 Lateral 1 system has provided evidence of the 
condition of the existing tile systems. Previous repairs on the tile and televising have shown 
that the existing tile is badly deteriorated. In addition, years of use and settlement of sections 
of the tile have reduced the hydraulic capacity of the tile. Even if CD 8 Lateral 1 had not been 
petitioned for improvement, a repair is warranted. 

Another way to describe this is related to the benefit of avoiding inevitable 
repair/reconstruction costs on the ditch. Since repair of the system, as required by Minnesota 
Statue 103E.705, would otherwise be paid for by the entire drainage system in order to 
restore the system to its as-constructed, and subsequently improved, hydraulic efficiency, the 
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cost of repair may be used to offset a portion of the improvement cost. Thus, the cost of the 
new tiles may be added as benefit since it avoids costs otherwise required to repair the 
system. With this information, it is the intent of the Improvement to replace the existing tile. 
Thus, a portion of the cost of the new CD 8 Lateral 1 tiles should be allocated as a Repair 
cost. The application of this principal is known as Separable Benefits under the ditch statutes. 

The amount of the Improvement which can be allocated to Separable Benefits is shown in 
Exhibit 4 as $303,290. It is recommended that the Board apply these Separable Benefits to 
the Improvement in the further ditch proceedings. 

VII. ADEQUACY OF THE OUTLET 

 GENERAL INFORMATION 

As mentioned earlier, the outlet for Lateral 1 is into the open ditch of CD 8 in Section 25 of 
Hammer Township. The Main open ditch of CD 8. CD 8 then becomes Lac Qui Parle River 
as it enters Lac Qui Parle County. 

 ADEQUACY OF THE LATERAL 1 OUTLET 

The adequacy of CD 8 to accept the additional flow resulting from the Improvement has been 
evaluated as required by the ditch statutes. This evaluation has been performed in the 
following manner: 

1. The watershed contributing flow to the Main open ditch of CD 8 at the outlet for the 
New Lateral has been delineated using the US Geological Survey “StreamStats” 
program. The StreamStats program has been used to generate peak flow rates for 2 to 
100-year storm events. 

2. A HydroCAD model of the CD 8 Lateral 1 watershed was developed to estimate the 
change in the peak flow rate at the Main open ditch of CD 15. HydroCAD is a 
computer model that computes the runoff storm hydrograph using methodology 
developed by the NRCS. The peak flows computed in HydroCAD are typically higher 
than other models. The change in the peak flow rates as a result of the Improvement 
was calculated as shown in Table 6. 
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Table 5: Tabulation of Altered Peak Flows 

 
Runoff 

Event 

Existing  Proposed Alternate 1 Alternate 2 

Peak 

Flow 

(CFS) 

Peak 

Flow 

(CFS) 

Change in 

Peak Flow 

(CFS) 

Peak 

Flow 

(CFS) 

Change in 

Peak Flow 

(CFS) 

Peak 

Flow 

(CFS) 

Change in 

Peak Flow 

(CFS) 

2-Year  244  292 48 243 -1 282 38 

5-Year  592  642 50 587 -5 617 25 

10-Year  919  970 51 907 -12 922 3 

25-Year  1,440  1,492 52 1,428 -12 1,407 -33 

50-Year  1,900  1,953 53 1,889 -11 1,834 -66 

100-Year  2,450  2,503 53 2,441 -9 2,346 -104 

 

As can be seen from Table 5, the construction of the proposed improvements will 
increase flows to the CD 8 open ditch because of the larger pipe outlet. The increase in 
flow from the proposed tile ranges from 40 CFS to 53 CFS. Alternate 1 reduces the peak 
flow to CD 8 due to the retention time in the proposed retention pond. This decrease in 
peak flow from existing conditions ranges from 1 CFS to 12 CFS. Alternate 2 both 
increases peak flow and decreases the peak flow to CD 8 ranging from 38 CFS increase 
to a 104 CFS decrease. 

 

 ADEQUACY OF THE NEW LATERAL OUTLET 

The adequacy of CD 8 to accept the additional flow resulting from the Improvement has been 
evaluated as required by the ditch statutes. This evaluation has been performed in the 
following manner: 

1. The watershed contributing flow to the Main open ditch of CD 8 at the outlet for the 
New Lateral has been delineated using the US Geological Survey “StreamStats” 
program. The StreamStats program has been used to generate peak flow rates for 2 to 
100-year storm events. 

2. A HydroCAD model of the New Lateral watershed was developed to estimate the 
change in the peak flow rate at the Main open ditch of CD 15. HydroCAD is a 
computer model that computes the runoff storm hydrograph using methodology 
developed by the NRCS. The peak flows computed in HydroCAD are typically higher 
than other models. The change in the peak flow rates as a result of the Improvement 
was calculated as shown in Table 6. 
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Table 6: Tabulation of Altered Peak Flows 

 
Runoff 

Event 

Existing  Proposed 

Peak Flow 

(CFS) 

Water 

Depth (FT) 

Storage Time 

(HOURS) 

Peak Flow 

(CFS) 

Water 

Depth (FT) 

Storage Time 

(HOURS) 

2-Year  227  1.9 0.3 205 -0.1 16.6 

5-Year  549  3.1 1.1 516 -0.1 17.5 

10-Year  851  3.9 1.6 814 -0.1 18.1 

25-Year  1,330  4.9 1.9 1,313 0.0 19.1 

50-Year  1,760  5.7 2.7 1,754 -0.1 19.7 

100-Year  2,270  6.4 3.7 2,268 0.0 20.4 

 

As can be seen from Table 6, the construction of the proposed improvements will 

decrease flows to the CD 8 open ditch because of the added retention time of the 
proposed storage location. The decrease in flow from the proposed tile ranges from 2 
CFS to 37 CFS. 

VIII. ESTIMATE OF COST 

The preliminary cost estimate to construct the proposed Improvement, is described in this report is 
shown in Exhibit 3. The total estimated cost without either alternate is $1,050,204.00. For alternate 
1 the total estimated project cost is $989,904 and Alternate 2 has a total estimated  project cost of 
$1,052,244. Included in the construction cost estimate are the approximate 16.7 acres of agricultural 
land which will be temporarily taken out of production by the construction. The individual 
landowners will be compensated for this loss through the damage process of the further ditch 
proceedings. 

IX. RECOMMENDATIONS 

The proposed Improvement of CD 8 Lateral 1 in Yellow Medicine County, as described in this 
report, is feasible and practical and is necessary to provide drainage for the cultivation of crops in 
this watershed area. The existing tile system is inadequate to provide proper drainage for current 
agricultural practices. The outlet is adequate in order to convey the discharge.  

It is the recommendation of your engineer that the Preliminary Engineer’s Report be approved with 
Alternate 1 and that the Board order the preparation of the Final Engineer’s Report and appoint 
Viewers to determine the benefits and damages. 



 

 

Exhibit 1: Preliminary Plans and Profiles



ENGINEER'S ESTIMATE

COUNTY DITCH 8 IMPROVEMENTS

YELLOW MEDICINE COUNTY, MN

BMI PROJECT NO. S15.120807

Date: 10/26/2021

Qty. Price Qty. Price

BASE BID

1 Mobilization 1 LUMP SUM $13,000.00 $13,000.00 0.5 $6,500.00 0.5 $6,500.00

2 Aggregate Surfacing, Class 5 595 TON $30.00 $17,850.00 25 $750.00 570 $17,100.00

3 Ditch Excavation 1260 CU YD $10.00 $12,600.00 1260 $12,600.00 0 $0.00

4 Exploratory Excavation 25 HOURS $210.00 $5,250.00 15 $3,150.00 10 $2,100.00

5 Drain Tile Connection 15 EACH $500.00 $7,500.00 15 $7,500.00 0 $0.00

6 8" Intakes 1 EACH $1,000.00 $1,000.00 1 $1,000.00 0 $0.00

7 10" Intakes 2 EACH $1,200.00 $2,400.00 2 $2,400.00 0 $0.00

8 12" Intakes 3 EACH $1,500.00 $4,500.00 3 $4,500.00 0 $0.00

9 Drainage Structure Design 60-4020 24.6 LIN FT $610.00 $15,006.00 0 $0.00 24.6 $15,006.00

10 Conflict Structure Design 60-4020 2 EACH $1,000.00 $2,000.00 0 $0.00 2 $2,000.00

11 30" RC Pipe 70 LIN FT $90.00 $6,300.00 0 $0.00 70 $6,300.00

12 36" Drain Tile 6220 LIN FT $65.00 $404,300.00 3060 $198,900.00 3160 $205,400.00

13 42" Drain Tile 2110 LIN FT $90.00 $189,900.00 2110 $189,900.00 0 $0.00

14 42" Jack & Auger Pipe 130 LIN FT $960.00 $124,800.00 130 $124,800.00 0 $0.00

15 42" CS Pipe 20 LIN FT $140.00 $2,800.00 0 $0.00 20 $2,800.00

16 Inlet Protection 8 EACH $100.00 $800.00 8 $800.00 0 $0.00

17 4" Watermain Insulation 16 SQ YD $60.00 $960.00 4 $240.00 12 $720.00

18 Rapid Stabilization, Method 4 1000 SQ YD $3.00 $3,000.00 400 $1,200.00 600 $1,800.00

19 Riprap, Class 3 60 CU YD $110.00 $6,600.00 30 $3,300.00 30 $3,300.00

20 Type 1 Mulch 34 TON $100.00 $3,400.00 22 $2,200.00 12 $1,200.00

ESTIMATED CONSTRUCTION SUBTOTAL: $823,966.00 $559,740.00 $264,226.00

5% CONTINGENCY: $41,200.00 $27,990.00 $13,210.00

TEMPORARY CROP DAMAGES: 16.68 ACRES $600.00 $10,008.00 10.90 $6,540.00 5.78 $3,468.00

TOTAL ESTIMATED CONSTRUCTION COST: $875,174.00 $594,270.00 $280,904.00

DESIGN, ADMINISTRATION AND CONSTRUCTION ENGINEERING: $175,030.00 $118,850.00 $56,180.00

TOTAL ESTIMATED PROJECT COST: $1,050,204.00 $713,120.00 $337,084.00

Item No. Item
Estimated 

Quantity
Unit Unit Price Total Amount

CD 8 Lateral 1 CD 8 New Lateral

10/26/2021, 3:23 PM
Engineer's Estimate All Parts

Bolton & Menk, Inc. Page 1 of 3



ENGINEER'S ESTIMATE ALTERNATE 1

COUNTY DITCH 8 IMPROVEMENTS

YELLOW MEDICINE COUNTY, MN

BMI PROJECT NO. S15.120807

Date: 10/26/2021

Qty. Price Qty. Price

BASE BID

1 Mobilization 1 LUMP SUM $13,000.00 $13,000.00 0.5 $6,500.00 0.5 $6,500.00

2 Common Excavation 18000 CU YD $4.00 $72,000.00 18000 $72,000.00 0 $0.00

3 Aggregate Surfacing, Class 5 595 TON $30.00 $17,850.00 25 $750.00 570 $17,100.00

4 Exploratory Excavation 25 HOURS $210.00 $5,250.00 15 $3,150.00 10 $2,100.00

5 Drain Tile Connection 15 EACH $500.00 $7,500.00 15 $7,500.00 0 $0.00

6 8" Intakes 1 EACH $1,000.00 $1,000.00 1 $1,000.00 0 $0.00

7 10" Intakes 2 EACH $1,200.00 $2,400.00 2 $2,400.00 0 $0.00

8 12" Intakes 3 EACH $1,500.00 $4,500.00 3 $4,500.00 0 $0.00

9 Drainage Structure Design 60-4020 24.6 LIN FT $610.00 $15,006.00 0 $0.00 24.6 $15,006.00

10 Conflict Structure Design 60-4020 2 EACH $1,000.00 $2,000.00 0 $0.00 2 $2,000.00

11 24" Drain Tile 2180 LIN FT $38.00 $82,840.00 2180 $82,840.00 0 $0.00

12 30" RC Pipe 70 LIN FT $90.00 $6,300.00 0 $0.00 70 $6,300.00

13 36" Drain Tile 6000 LIN FT $65.00 $390,000.00 2840 $184,600.00 3160 $205,400.00

14 36" Jack & Auger Pipe 130 LIN FT $930.00 $120,900.00 130 $120,900.00 0 $0.00

15 30" CS Pipe 20 LIN FT $100.00 $2,000.00 20 $2,000.00 0 $0.00

16 42" CS Pipe 20 LIN FT $140.00 $2,800.00 0 $0.00 20 $2,800.00

17 Inlet Protection 8 EACH $100.00 $800.00 8 $800.00 0 $0.00

18 4" Watermain Insulation 16 SQ YD $60.00 $960.00 4 $240.00 12 $720.00

19 Rapid Stabilization, Method 4 1000 SQ YD $3.00 $3,000.00 400 $1,200.00 600 $1,800.00

20 Riprap, Class 3 60 CU YD $110.00 $6,600.00 30 $3,300.00 30 $3,300.00

21 Type 1 Mulch 34 TON $100.00 $3,400.00 22 $2,200.00 12 $1,200.00

ESTIMATED CONSTRUCTION SUBTOTAL: $760,106.00 $495,880.00 $264,226.00

5% CONTINGENCY: $38,010.00 $24,790.00 $13,210.00

PERMANENT EASEMENT: 2.10 ACRES $8,000.00 $16,800.00 2.10 $1,260.00 0.00 $0.00

TEMPORARY CROP DAMAGES: 16.68 ACRES $600.00 $10,008.00 10.90 $6,540.00 5.78 $3,468.00

TOTAL ESTIMATED CONSTRUCTION COST: $824,924.00 $528,470.00 $280,904.00

DESIGN, ADMINISTRATION AND CONSTRUCTION ENGINEERING: $164,980.00 $105,690.00 $56,180.00

TOTAL ESTIMATED PROJECT COST: $989,904.00 $634,160.00 $337,084.00

Total Amount
CD 8 Lateral 1 CD 8 New Lateral

Item No. Item
Estimated 

Quantity
Unit Unit Price

10/26/2021, 3:23 PM
Alternate 1 EE

Bolton & Menk, Inc. Page 2 of 3



ENGINEER'S ESTIMATE ALTERNATE 2

COUNTY DITCH 8 IMPROVEMENTS

YELLOW MEDICINE COUNTY, MN

BMI PROJECT NO. S15.120807

Date: 10/26/2021

Qty. Price Qty. Price

BASE BID

1 Mobilization 1 LUMP SUM $13,000.00 $13,000.00 0.5 $6,500.00 0.5 $6,500.00

2 Common Embankment 345 CU YD $6.00 $2,070.00 345 $2,070.00 0 $0.00

3 Aggregate Surfacing, Class 5 595 TON $30.00 $17,850.00 25 $750.00 570 $17,100.00

4 Exploratory Excavation 25 HOURS $210.00 $5,250.00 15 $3,150.00 10 $2,100.00

5 Drain Tile Connection 15 EACH $500.00 $7,500.00 15 $7,500.00 0 $0.00

6 8" Intakes 1 EACH $1,000.00 $1,000.00 1 $1,000.00 0 $0.00

7 10" Intakes 2 EACH $1,200.00 $2,400.00 2 $2,400.00 0 $0.00

8 12" Intakes 4 EACH $1,500.00 $6,000.00 4 $6,000.00 0 $0.00

9 18" Drain Tile 100 LIN FT $28.00 $2,800.00 100 $2,800.00 0 $0.00

10 Drainage Structure Design 60-4020 24.6 LIN FT $610.00 $15,006.00 0 $0.00 24.6 $15,006.00

11 Conflict Structure Design 60-4020 2 EACH $1,000.00 $2,000.00 0 $0.00 2 $2,000.00

12 30" RC Pipe 70 LIN FT $90.00 $6,300.00 0 $0.00 70 $6,300.00

13 36" Drain Tile 6220 LIN FT $65.00 $404,300.00 3060 $198,900.00 3160 $205,400.00

14 42" Drain Tile 2110 LIN FT $90.00 $189,900.00 2110 $189,900.00 0 $0.00

15 42" Jack & Auger Pipe 130 LIN FT $960.00 $124,800.00 130 $124,800.00 0 $0.00

16 24" CS Pipe 20 LIN FT $90.00 $1,800.00 20 $1,800.00 0 $0.00

17 42" CS Pipe 20 LIN FT $140.00 $2,800.00 0 $0.00 20 $2,800.00

18 Inlet Protection 8 EACH $100.00 $800.00 8 $800.00 0 $0.00

19 4" Watermain Insulation 16 SQ YD $60.00 $960.00 4 $240.00 12 $720.00

20 Rapid Stabilization, Method 4 1000 SQ YD $3.00 $3,000.00 400 $1,200.00 600 $1,800.00

21 Riprap, Class 3 115 CU YD $110.00 $12,650.00 85 $9,350.00 30 $3,300.00

22 Type 1 Mulch 34 TON $100.00 $3,400.00 22 $2,200.00 12 $1,200.00

ESTIMATED CONSTRUCTION SUBTOTAL: $825,586.00 $561,360.00 $264,226.00

5% CONTINGENCY: $41,280.00 $28,070.00 $13,210.00

TEMPORARY CROP DAMAGES: 16.68 ACRES $600.00 $10,008.00 10.90 $6,540.00 5.78 $3,468.00

TOTAL ESTIMATED CONSTRUCTION COST: $876,874.00 $595,970.00 $280,904.00

DESIGN, ADMINISTRATION AND CONSTRUCTION ENGINEERING: $175,370.00 $119,190.00 $56,180.00

TOTAL ESTIMATED PROJECT COST: $1,052,244.00 $715,160.00 $337,084.00

Total Amount
CD 8 Lateral 1 CD 8 New Lateral

Item No. Item
Estimated 

Quantity
Unit Unit Price

10/26/2021, 3:23 PM
Alternate 2 EE

Bolton & Menk, Inc. Page 3 of 3
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SEPERABLE MAINTENACE

COUNTY DITCH 8 IMPROVEMENTS

YELLOW MEDICINE COUNTY, MN

BMI PROJECT NO. S15.120807

Date: 10/13/2021

BASE BID

1 Mobilization 1 LUMP SUM $5,000.00 $5,000.00

2 Aggregate Surfacing, Class 5 25 TON $30.00 $750.00

3 Exploratory Excavation 15 HOURS $210.00 $3,150.00

4 Drain Tile Connection 15 EACH $500.00 $7,500.00

5 8" Intakes 1 EACH $1,000.00 $1,000.00

6 10" Intakes 1 EACH $1,200.00 $1,200.00

7 12" Intakes 2 EACH $1,500.00 $3,000.00

9 12" Drain Tile 2240 LIN FT $22.00 $49,280.00

11 15" Drain Tile 2930 LIN FT $25.00 $73,250.00

13 Bore & Jack 24" Steel Carrier Pipe 130 LIN FT $700.00 $91,000.00

15 Inlet Protection 8 EACH $100.00 $800.00

16 Rapid Stabilization, Method 4 400 SQ YD $3.00 $1,200.00

17 Riprap, Class 3 30 CU YD $110.00 $3,300.00

18 Type 1 Mulch 22 TON $100.00 $2,200.00

SUBTOTAL: $242,630.00

TEMPORARY CROP DAMAGES: 10.90 ACRES $600.00 $6,540.00

5% CONTINGENCY: $12,130.00

TOTAL ESTIMATED CONSTRUCTION COST: $254,760.00

DESIGN, ADMINISTRATION AND CONSTRUCTION ENGINEERING: $48,530.00

TOTAL ESTIMATED PROJECT COST: $303,290.00

Total AmountItem No. Item
Estimated 

Quantity
Unit Unit Price

10/13/2021, 11:35 AM
Seperable Maintenace

Bolton & Menk, Inc. Page 1 of 1
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