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Watershed  

Faribault County Ditch No. 24 (CD 24) is a 1,008 acre watershed located in Winnebago City Township 
in Northwest Faribault County.  The CD 24 system consists of approximately 17,730 linear feet of 
buried tile, approximately 1,800 linear feet of deep open ditch, and approximately 9,000 feet of 

shallow grassed waterway.  All drain in a general northeast direction and outlet into a steep ravine 
leading to the Blue Earth River.   
 

Existing Conditions  

Some tile televising was completed in early fall of 2014 near the outlet end of the shallow grassed 
waterway and revealed significant sediment deposits and some damaged pipe through the short 
portion that was able to be televised.  A brief topographic survey by the Faribault County Highway 

Department revealed most of the grassed waterway is significantly below the legal grade set when the 
grassed waterway was originally constructed in 1959 (Figure 1); I+S Group (ISG) also completed a 
topographic survey of the waterway. The existing grade of the waterway is below legal ditch grade in 
Section 9 of Winnebago City Township from 338th Avenue to County Road 7. 
 

 
Figure 1: Waterway Below Legal Ditch Grade 

 

The remainder of the grassed waterway in Sections 8 and 17 is significantly higher than legal grade 
set in 1959.  This portion of the grassed waterway is 2 to 3 feet above legal grade and has also been 
plowed through and farmed in recent years. The waterway has also been filled in higher than the 
culvert crossings on County Road 7 and 230th Street (Figure 2). 
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Figure 2: Waterway Above Legal Ditch Grade Through Culverts 

 
 
Proposed Options  

Option 1 
 

Repair Option 1 will be to restore the entire waterway back to the original legal waterway grade as it 
was first constructed in 1959.  It is assumed that over the years the waterway has been excavated or 

eroded deeper and there is enough material along the side of the waterway to fill and reshape it back 
to its original condition.  This option will push and reshape the waterway to include a 50-foot cross-
section with a 6-foot bottom and 5:1 side slopes; however, in some areas the side slopes may vary 
slightly. This will include filling in the open ditch in Section 9 from County Road 7 to 338th Avenue and 
re-establishing the waterway in Sections 8 and 17 from County Road 7 across 230th Street and back to 
County Road 7.   
 

At the end of the existing tile mainline in the northwest quarter of the northeast quarter of Section 9, 
the tile has been determined to be in disrepair. This tile will be repaired from the waterway outlet to 
the deep open ditch up to Branch B for a total of 1110 feet of 15-inch tile. Damaged tile that is 
exposed in the waterway near the end of the waterway will be connected and repaired prior to the 
ditch being filled.  
 
The existing 18-inch culvert crossing located near the property line of Charles Carlson and Loretta 

Rynearson in the north half of Section 9 will be removed and replaced with a 50 foot wide Flex-A-Mat 
concrete crossing. This crossing consists of a tied concrete block mat that will be placed within the 
waterway and will support any equipment crossing through the waterway without causing erosion or 
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rutting. A 48-inch field crossing will be constructed in the middle of Section 9 on the property line of 
Loretta Rynearson and Donna Brown ETAL. This crossing will provide access to the east side of the 
parcel, will act as an energy dissipation structure for waterway, and will be armored with rip rap to 
prevent erosion.  

 
Along with pushing material back into the end of the waterway and seeding the 50-foot cross section, 
some intakes and portions of the existing tile will be repaired to prevent further degradation of the 
waterway and full collapse of the tile. 
 
In an attempt to control erosion between the end of the waterway and beginning of the deep open 
ditch (Figures 3 & 4), the open ditch will be deepened for 430 feet west of 338th Avenue to the legal 

grade of 0.04%. To route water from the waterway to the open ditch, a 72-inch drop structure with a 
48-inch grate and a 42-inch outlet pipe will be placed at the bend of this junction. The drop structure 
and grading to the open ditch will be covered with compacted clay covered with rip rap for erosion 
protection. The buffers along this open ditch section will also be re-seeded as spoils will be placed over 
the existing buffers. 
 

 
Figure 3: Eroded Open Ditch Upstream of 338th Avenue 
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Figure 4: Erosion at Open Ditch and Waterway Junction 

 
The total repair cost for Option 1 is approximately $315,930. 
 

Option 2 
 

Repair Option 2 will be similar to Option 1, however the entire length of the waterway will not be re-
graded to the 1959 legal ditch grade. This option will cut the filled in portion of the waterway in 

Sections 8 and 17, but will not fill the waterway in Section 9. Spot cleaning and filling of the waterway 
in Section 9 will occur to keep a linear grade of 0.10%, as it is naturally at.  This option will also 
include the waterway crossings, tile repair, deepened open ditch, and drop structure that was 
described in Option 1. 
 
The total repair cost for Option 2 is approximately $300,420. 
 

Open Ditch Outlet Options 

 

The open ditch outlet in Section 10 east of 338th Street contains unstable soils that continue to erode 
prior to the open ditch joining the ravine outlet near the Blue Earth River. There are many large 
sloughs and gulley erosion areas through the banks on both sides, however the south side of the open 
ditch contains more erosion (Figure 5).  
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Figure 5: Erosion and Sloughing of Banks Downstream of 338th Avenue 

 

 

Option 1 

 

This repair option will include re-grading the open ditch outlet by widening the ditch banks, installing a 
two-stage ditch channel, and re-establishing a buffer along to top of the ditch. The open ditch profile 
will also be lowered from 0.04% to 0.20% to match existing grade near the rip rap lined ravine and to 

aide in flow control in the two-stage ditch cross section. This option also includes lining the newly 
graded channel with Flex-A-Mat to stabilize the eroding ditch banks and prevent future erosion. The 
Flex-A-Mat channel provides an anchored concrete blanket to the banks and also allows for vegetation 
to establish, creating a stable ditch bank. The two-stage ditch will also aide in bank stabilization by 
channelizing the flow in the ditch and keeping the flow away from the ditch banks. The open ditch 
would be widened on the south side of the ditch, as there are more sloughs on this side and the ditch 

banks are steeper. The expanded open ditch would cover an additional 0.5 acres of land which 
includes the widened ditch and additional buffer seeding for the 1-rod. 
 
The existing 16-inch mainline tile alignment lies within the ditch bank on the south side of the open 
ditch for a stretch of 550 feet. It is likely that some of the erosion is due to this tile collapsing and soil 
washing out. This stretch will be abandoned by locating the tile in the bank, crushing the tile for this 
entire stretch, bulk-heading the tile where the alignment shifts away from the ditch bank to allow flow 

downstream, and grading the open ditch over the crushed tile. 
 
The total open ditch repair cost for Option 1 is approximately $486,680. 
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Option 2 

 
This repair option includes the same re-grading of the two-stage ditch, lowered profile, and tile 
abandonment; however does not include the Flex-A-Mat lined channel. In lieu of the Flex-A-Mat, a 

concrete rate control weir will be installed at the end of the two-stage ditch section just upstream of 
the rip rap lined ravine. Additional rip rap will be installed in the spillway of the rate control weir and 
will tie into the existing ravine rip rap. Erosion control blanket will be required for this option to 
establish vegetation in the two-stage ditch. 

 
The total open ditch repair cost for Option 2 is approximately $252,210. 

 
Option 3 

 

Another option is to clean the open ditch outlet, fix all sloughs along the ditch banks, and abandon the 
existing 16-inch tile as describe previously. This could result in continued maintenance every 3-5 
years based on the soil types and erosion in this area.  

 
The total open ditch repair cost for Option 3 is approximately $62,510. 
 

Multi-Purpose Drainage Management   

 
Multi-purpose drainage management incorporates Best Management Practices (BMPs) which utilize 
effective measures aimed at reducing sediment and nutrient loading, and improving water quality. 

These BMPs are divided into three areas: preventative measures, control measures, and treatment 
measures. Preventative measures that can be applied throughout the watershed include crop rotation, 
cover crops, residue management, and nutrient management. These measures are aimed at 
controlling sediment, minimizing erosion and nutrient loss, and sustaining the soils health, all without 
dramatically changing the current land use of the landscape. 
 
Control measures are practices aimed at improving water quality directly associated with the flow of 

water by reducing peak flows, providing in stream storage, sedimentation, and nutrient uptake. 
Examples of control measures include alternative tile intakes, grassed waterways, two stage ditches, 
water control structures, and controlled subsurface drainage. These practices are directly linked to the 
conveyance of subsurface tile water or open channel ditch flow.  
 
The function of treatment measures is to improve water quality by directly removing sediment and 

nutrients from the subsurface or surface water flow throughout a watershed. Examples of treatment 
measures include surge basins (storage ponds), filter/buffer strips, wetland restorations, woodchip 
bioreactors, and water and sediment control basins (WASCOBs). These practices may be incorporated 
to either the public or private drainage systems.  
 
Funding options are available to land owners through the Environmental Quality Incentives Program 
(EQIP). EQIP is a voluntary program that provides financial assistance to individual land owners for 

various conservative practices as identified above. BMPs incorporated into the CD 24 repair includes 
buffer strips on the open ditch sections, a large control drop structure in the open ditch to prevent 
erosion in the waterway and open ditch banks, a two-stage ditch channel, and a grassed 

waterway for 9,000 feet. 
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Conclusions & Recommendations  

Most of the existing County Ditch 24 Grassed Waterway is well below the legal depth and grade of the 
waterway that was established in 1959. However, there are also portions of the original Grassed 
Waterway that were either never established as designed or have been abandoned and filled in.  It is 

the opinion of the Engineer and the County that repairs need to be completed to the waterway portion 
of the CD 24 system.  The options for repair are described above with the cost estimates for each 
attached in Appendix A and design plans included in Appendix B. 
 
It is the opinion of the Engineer that the options described above should be brought forth the Drainage 
Authority and the repairs shall proceed to the CD 24 Grassed Waterway. The favorable option for the 
waterway repair is Option 2 which is the least expensive option and involves re-establishing the 

waterway that has been filled in and spot cleaning the existing downstream waterway as the grade is 
establishing. The favorable option for the open ditch repair is Option 2 which includes the rate control 
weir, tile abandonment, and re-grading of the open ditch. Both of these options will have the least 
future maintenance involved.  
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300,420$             

486,680$             

252,210$             

62,510$               Open Ditch Repair Option 3 - Clean Open Ditch

Open Ditch Repair Option 2 - Concrete Rate Control Weir

March 31, 2016
Faribault County Ditch No. 24

Waterway Option 1 - Restore to 1959 Waterway

Waterway Option 2 - Restore to Less than 1959 Waterway

Open Ditch Repair Option 1 - Flex-A-Mat

Cost Estimate

315,930$             

Option

Grassed Waterway Repair

Cost Estimate Summary



Item No. Item Unit Quantity Unit Price Amount

001 Mobilization LS 1 7,500.00$       7,500.00$            

002 Common Borrow (CV) (P)* CY 3,400 4.50$              15,300.00$          

003 Common Excavation (CV) (P) CY 2,000 4.00$              8,000.00$            

004 15-inch Agricultural Tile LF 1,100 23.00$            25,300.00$          

005 Waterway Side Inlet EA 2 2,000.00$       4,000.00$            

006 Repair Drop Intake In Waterway EA 4 1,200.00$       4,800.00$            

007 Seed Waterway MnDOT Seed Mix 32-241 AC 10.00 2,100.00$       21,000.00$          

008 Erosion Control Blanket, Category 4 (12 feet wide) SY 11,500 2.80$              32,200.00$          

009 Repair 15-inch Tile in Waterway LF 75 23.00$            1,725.00$            

010 Class III Riprap with Geotextile Fabric CY 40 75.00$            3,000.00$            

011 48-inch RCP Field Crossing LF 50 85.00$            4,250.00$            

012 Flex-A-Mat Waterway Crossing SF 3,000 5.50$              16,500.00$          

143,600.00$        

14,360.00$          

157,960.00$        

AC 10.0  $         600.00 6,000.00$            

3,950.00$            

12,640.00$          

15,800.00$          

196,350.00$        

*Assume Material is Available on Site

County Administration Costs

Repair Plans, and Specifications

Construction Staking & Administration

Option 1 Waterway Grading & Seeding Cost

Temporary Damages

Faribault County Ditch No. 24
March 31, 2016

Grassed Waterway Repair Costs
Option 1 - Restore to 1959 Waterway

Waterway Seeding and Grading

Subtotal
10% Unforeseen

Total



Faribault County Ditch No. 24
March 31, 2016

Grassed Waterway Repair Costs
Option 1 - Restore to 1959 Waterway

Item No. Item Unit Quantity Unit Price Amount

001 Mobilization LS 1 4,700.00$       4,700.00$            

002 Common Excavation (CV) (P) CY 6300 4.50$              28,350.00$          
003 Class III Riprap with Geotextile Fabric CY 400 75.00$            30,000.00$          
004 72-inch Manhole/Drop Structure LF 8 650.00$          5,200.00$            
005 42-inch RCP LF 80 100.00$          8,000.00$            
006 Open Ditch and Buffer Seeding AC 1.2 2,100.00$       2,520.00$            
007 Erosion Control Blanket, Category 4 SY 4,000 2.80$              11,200.00$          

90,000.00$          

9,000.00$            

99,000.00$          

AC 0.5  $         600.00 280.00$               
2,480.00$            
7,920.00$            
9,900.00$            

119,580.00$        

196,350.00$        
119,580.00$        

315,930.00$        

Construction Staking & Administration
Drop Structure/Open Ditch

Total Grassed Waterway Option 1 Cost

Drop Structure/Open Ditch
Option 1 Waterway Grading & Seeding Cost

10% Unforeseen

Total

Temporary Damages
County Administration Costs

Repair Plans, and Specifications

Subtotal

Drop Structure/Open Ditch



Item No. Item Unit Quantity Unit Price Amount

001 Mobilization LS 1 6,600.00$       6,600.00$            

002 Common Excavation (CV) (P) CY 1,500 4.00$              6,000.00$            

003 Spot Cleaning LF 1,000 4.50$              4,500.00$            

004 15-inch Agricultural Tile LF 1,100 23.00$            25,300.00$          

005 Waterway Side Inlet EA 2 2,000.00$       4,000.00$            

006 Repair Drop Intake In Waterway EA 4 1,200.00$       4,800.00$            

007 Seed Waterway MnDOT Seed Mix 32-241 AC 10.00 2,100.00$       21,000.00$          

008 Erosion Control Blanket, Category 4 (12 feet wide) SY 11,500 2.80$              32,200.00$          

009 Repair 15-inch Tile in Waterway LF 75 23.00$            1,725.00$            

010 Class III Riprap with Geotextile Fabric CY 40 75.00$            3,000.00$            

011 48-inch RCP Field Crossing LF 50 125.00$          6,250.00$            

012 Flex-A-Mat waterway crossing SF 3,000 5.50$              16,500.00$          

131,900.00$        

13,190.00$          

145,090.00$        

AC 10.0  $         600.00 6,000.00$            

3,630.00$            

11,610.00$          

14,510.00$          

180,840.00$        

*Assume Material is Available on Site

Faribault County Ditch No. 24
March 31, 2016

Grassed Waterway Repair Costs
Option 2 - Restore to 1959 Waterway

Waterway Seeding and Grading

Subtotal
10% Unforeseen

Total

Temporary Damages

County Administration Costs

Repair Plans, and Specifications

Construction Staking & Administration

Option 2 Waterway Grading & Seeding Cost



Faribault County Ditch No. 24
March 31, 2016

Grassed Waterway Repair Costs
Option 2 - Restore to 1959 Waterway

Item No. Item Unit Quantity Unit Price Amount

001 Mobilization LS 1 4,700.00$       4,700.00$            

002 Common Excavation (CV) (P) CY 6300 4.50$              28,350.00$          
003 Class III Riprap with Geotextile Fabric CY 400 75.00$            30,000.00$          
004 72-inch Manhole/Drop Structure LF 8 650.00$          5,200.00$            
005 42-inch RCP LF 80 100.00$          8,000.00$            
006 Open Ditch and Buffer Seeding AC 1.2 2,100.00$       2,520.00$            
007 Erosion Control Blanket, Category 4 SY 4,000 2.80$              11,200.00$          

90,000.00$          

9,000.00$            

99,000.00$          

AC 0.5  $         600.00 280.00$               
2,480.00$            
7,920.00$            
9,900.00$            

119,580.00$        

180,840.00$        
119,580.00$        

300,420.00$        

Subtotal

Drop Structure/Open Ditch

Drop Structure/Open Ditch

Option 2 Waterway Grading & Seeding Cost
Drop Structure/Open Ditch

Total Grassed Waterway Option 2 Cost

10% Unforeseen

Total

Temporary Damages
County Administration Costs

Repair Plans, and Specifications
Construction Staking & Administration



Item No. Item Unit Quantity Unit Price Amount

001 Mobilization LS 1 14,100.00$     14,100.00$          

002 Common Excavation (CV) (P) CY 21,500 4.00$              86,000.00$          

003 Seed Open Ditch MnDOT Seed Mix 32-241 AC 3.80 2,100.00$       7,980.00$            

004 Seed 1-rod Buffer and Damaged CRP AC 1.00 2,100.00$       2,100.00$            

005 Flex-A-Mat lining (40-feet wide) SF 50,000 5.00$              250,000.00$        

006 Abandon Existing Tile LF 550 6.00$              3,300.00$            

363,500.00$        

36,350.00$          

399,850.00$        

AC 1.0  $         600.00 600.00$               

AC 0.5  $      8,500.00 4,250.00$            

10,000.00$          

31,990.00$          

39,990.00$          

486,680.00$        

Faribault County Ditch No. 24
March 31, 2016

Open Ditch Outlet Repair
Option 1 - Flex-A-Mat Stabilization

Open Ditch Outlet Repair

Subtotal
10% Unforeseen

Total

Temporary Damages

County Administration Costs

Repair Plans, and Specifications

Construction Staking & Administration

Option 1 Flex-A-Mat Stabilization

Permanent Damages (Widen Ditch and Buffer)



Item No. Item Unit Quantity Unit Price Amount

001 Mobilization LS 1 5,100.00$       5,100.00$            

002 Common Excavation (CV) (P) CY 21,500 4.00$              86,000.00$          

003 Seed Open Ditch MnDOT Seed Mix 32-241 AC 3.80 2,100.00$       7,980.00$            

004 Erosion Control Blanket, Category 4 (50 feet wide) SY 7,000 2.80$              19,600.00$          

005 Seed 1-rod Buffer and Damaged CRP AC 1.00 2,100.00$       2,100.00$            

006 Class III Riprap with Geotextile Fabric CY 500 75.00$            37,500.00$          

007 Rate Control Weir LS 1 25,000.00$     25,000.00$          

008 Abandon Existing Tile LF 550 6.00$              3,300.00$            

186,600.00$        

18,660.00$          

205,260.00$        

AC 1.0  $         600.00 600.00$               

AC 0.5  $      8,500.00 4,250.00$            

5,140.00$            

16,430.00$          

20,530.00$          

252,210.00$        

Faribault County Ditch No. 24
March 31, 2016

Open Ditch Outlet Repair
Option 2 - Concrete Rate Control Weir

Open Ditch Outlet Repair

Subtotal
10% Unforeseen

Total

Temporary Damages

County Administration Costs

Repair Plans, and Specifications

Construction Staking & Administration

Option 2 Concrete Rate Control Weir

Permanent Damages (Widen Ditch and Buffer)



Item No. Item Unit Quantity Unit Price Amount

001 Mobilization LS 1 1,800.00$       1,800.00$            

002 Ditch Cleaning LF 1,250 4.50$              5,625.00$            

003 Open Ditch Slough Repair LF 500 8.00$              4,000.00$            

004 Seed Open Ditch MnDOT Seed Mix 32-241 AC 3.80 2,100.00$       7,980.00$            

005 Erosion Control Blanket, Category 4 (50 feet wide) SY 7,000 2.80$              19,600.00$          

006 Seed 1-rod Buffer and Damaged CRP AC 1.00 2,100.00$       2,100.00$            

007 Class III Riprap with Geotextile Fabric CY 30 75.00$            2,250.00$            

008 Abandon Existing Tile LF 550 6.00$              3,300.00$            

46,700.00$          

4,670.00$            

51,370.00$          

AC 1.0  $         600.00 600.00$               

1,290.00$            

4,110.00$            

5,140.00$            

62,510.00$          

Faribault County Ditch No. 24
March 31, 2016

Open Ditch Outlet Repair
Option 3 - Clean Open Ditch

County Administration Costs

Repair Plans, and Specifications

Construction Staking & Administration

Option 3 Clean Open Ditch

Open Ditch Outlet Repair

Subtotal
10% Unforeseen

Total

Temporary Damages
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Appendix B: Repair Plans and Profiles 
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