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1 EXECUTIVE BOARD SUMMARY 
The Sauk River Watershed District (SRWD) is evaluating opportunities for capital improvement projects 
(CIP) for addressing issues in the Getchell Creek/CD 26 subwatershed within the GUS Plus Management 
District. The purpose of this document is to establish the feasibility of potential CIP projects. The CIPs are 
consistent with the goals of the Sauk River Comprehensive Watershed Management Plan (CWMP) 
developed under the One Watershed, One Plan (1W1P) Program. This report documents: 

• why Getchell Creek/CD 26 is being evaluated for CIPs;
• the process by which potential CIPs were identified;
• how stakeholders were involved in identifying CIPs;
• the technical work done to evaluate the feasibility of CIPs; and
• recommendations for feasible CIPs.

The body of this report supplies the results of the feasibility study conducted for evaluating CIPs that are 
intended to address issues in the Getchell Creek/CD 26 subwatershed. Project overviews are supplied 
below for each feasible CIP identified during this investigation. These project overviews are intended to 
show a concept of the potential project through a map along with an estimation of probable costs and 
benefits. Each project sheet is intended to supply enough detail to make them ready to begin engineering 
design, permitting, and construction. 

1.1 SUMMARY RECOMMENDATIONS 
Based upon the results of this feasibility study, we recommend: 

• gathering feedback from the project team on this feasibility study to explore stakeholder support
• the SRWD establish a project to design, permit, construct, and maintain the feasible CIPs

identified in this report that address issues within the Getchell Creek/CD 26 subwatershed (see
Section 5.5)

• continue to engage landowners and the project team to advise on the implementation of CIPs
• pursue outside funding in support of efforts to implement CIPs
• consider additional opportunities for water storage and treatment within the study area to achieve

water management goals as landowners express interest
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2 BACKGROUND AND PURPOSE 
The Sauk River Drainage Authority (SRDA) inspections noted flood damages, unstable riverbanks, 
misaligned culverts, and heavy vegetation that restricted flow within Getchell Creek/CD 26. These 
observations by the SRDA were supported by feedback received from landowners. In 2019, Houston 
Engineering, Inc. (HEI) conducted a drainage assessment of Getchell Creek/CD 26 and documented 
multiple locations with unstable riverbanks, accumulated sediment within the channel bottom, and 
sections impacted by excess vegetation. Based upon landowner feedback and the findings of the 
drainage assessment, the SRWD held two landowner meetings to get local feedback on issues and goals 
that needed to be addressed within the Getchell Creek/CD 26 subwatershed. 

2.1 ISSUES AND GOALS 
The SRWD, with partial funding support from the Minnesota Soybean Research and Promotion Council 
(MSR&PC), hosted two landowner meetings focused on the Getchell Creek/CD 26 subwatershed. The 
first meeting was hosted in September 2019 in Melrose, MN and the second meeting was hosted in 
February 2020 in Freeport, MN. Both landowner meetings confirmed that there were ongoing local 
concerns with: 

• stability of the stream banks along Getchell Creek/CD 26,
• flow restrictions from excess vegetation and misaligned culverts,
• ongoing impacts to the productivity of agricultural lands, and
• local expenses incurred through ongoing maintenance and repair.

In addition to concerns identified by local landowners, the Sauk River CWMP developed through the 
1W1P Program, lays out several priority issues and goals for the Getchell Creek/CD 26 subwatershed.   

2.1.1 CONNECTION TO LOCAL CWMP 
Getchell Creek/CD 26 is contained within the GUS Plus Management District within the Sauk River 
CWMP developed through the 1W1P Program. The GUS Plus Management District is the second highest 
ranked management District for reducing downstream impacts to water resources for nutrients and 
sediments. Within the GUS Plus Management District, the Getchell Creek/CD 26 subwatershed is listed 
as targeted watershed for implementation efforts. The priority issues identified for the GUS Plus 
Management District within the Sauk River CWMP are: 

• Altered Hydrology
• E. Coli Impaired Streams
• Nutrient and Sediment Impairments
• Habitat

The Sauk River CWMP sets a goal of creating 1,383 acre-feet of storage within the GUS Plus 
Management District and includes targeted capital project recommendations for stream and wetland 
restorations.   
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2.1.2 GOALS FOR THE GETCHELL CREEK/CD 26 SUBWATERSHED 
The priority issues and goals set for the entire GUS Plus Management District were adapted to Getchell 
Creek/CD 26 subwatershed to be consistent with the broader CWMP but provide targets specific to the 
Getchell Creek/CD 26 subwatershed. When considering potential CIPs, the SRWD established the 
following goals: 

• Create an additional 420 acre-feet per year of water storage for the Getchell Creek/CD 26
subwatershed

• Reduce the impacts of flooding within the Getchell Creek drainage area
• Reduce sediment and phosphorus discharge to the Sauk River from Getchell Creek/CD 26 and

increase the stability of stream banks
• Increase the area and quality of suitable wildlife habitat through wetland and stream restoration
• Provide adequate and predictable drainage
• Reduce future costs

3 PROJECT TEAM PROCESS 
The Sauk River CWMP includes a project team framework for pursuing CIPs within the Sauk River 
Watersheds. The SRWD chose to pilot the use of a project team framework as part of this investigation to 
explore the feasibility of CIPs for addressing issues in the Getchell Creek/CD 26 subwatershed. The 
following organizations were invited and agreed to participate with the project team: 

• Local landowners
• City of Freeport/Freeport Public Works Department
• Oak Township
• Stearns County Soil and Water Conservation District
• Stearns County
• Minnesota Board of Water and Soil Resources
• Minnesota Department of Natural Resources
• The Nature Conservancy
• Minnesota Land Trust
• Minnesota Pollution Control Agency
• US Fish and Wildlife Service
• US Army Corps of Engineers
• Sauk River Watershed District
• Houston Engineering, inc.

This project team was formed to serve in an advisory capacity to SRWD staff. SRWD staff used the 
advice of the project team to inform the direction of this investigation and to inform recommendations to 
the SRWD Board of Managers. The project team was asked to advise on the following aspects: 

• The purpose and goals of evaluating the feasibility of CIPs for the Getchell Creek/CD 26
subwatershed

• The potential alternative CIPs to consider and how to rank them
• The final recommendations on feasible CIPs (i.e., this report)
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SRWD staff intend to continue to engage the project team as they move forward with implementing 
projects identified in this investigation. If the feasible CIPs identified in this investigation continue to 
proceed to design, permitting, and construction, it is the intent of the SRWD to keep the project team 
engaged in an advisory capacity. 

4 METHODS 
A number of assessments were performed to evaluate the feasibility of the potential CIP projects. This 
included an initial desktop assessment to identify and rank potential sites, field work to perform site 
investigations of potential CIP locations, the development of a hydrology and hydraulics assessment to 
understand how potential CIPs would impact water management in the area, an assessment of the water 
quality benefits that would be provided by the potential CIPs, and an assessment of the environmental 
functional lift that could be achieved from implementing the CIPs. The remainder of this section supplies a 
brief methods description for how these assessments were conducted to evaluate the feasibility of the 
CIPs identified. 

The detailed description of the technical methods used in this investigation are provided in APPENDIX A. 

4.1 PROJECT IDENTIFICATION 
After an initial desktop assessment, potential CIP sites were ranked to evaluate which sites should be 
assessed for feasibility (see Appendix B). A project team meeting was held to provide feedback on site 
alternatives, along with the ranking criteria. The SRWD performed initial outreach to landowners where 
the potential CIP sites were located to evaluate potential interest in a project. The final CIPs assessed for 
feasibility were selected based upon: 

1. Having a High to Very High combined ranking (see Appendix B)
2. Input from the project team
3. Landowners open to considering implementing a CIP

Water storage and treatment sites 15 and 54 (see Figure 1) were added to this assessment based upon 
landowner outreach conducted by the SRWD. 

4.2 SITE INVESTIGATIONS 
Each potential CIP site had preliminary field work conducted to confirm the site could provide a viable 
opportunity for the potential CIP project. In addition, survey was conducted to support development of the 
project concept, modeling of the hydrologic, water quality, and functional lift benefits, estimation of 
probable cost, and identification of potential administrative barriers for implanting a project on the site 
(e.g., field work revealed a buried utility line on site No. 39).   

4.3 PROJECT COSTS 
We estimated the probable cost of the potential CIPS. For water storage and treatment practices, 
engineering design, regulatory permitting, and construction were included in the probably cost estimate. 
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We assumed an annualized maintenance cost of 2% of the probable cost for potential water storage and 
treatment practices. Potential compensation for landowners was not included as part of the probable cost 
estimates for water storage and treatment practices. For potential stream restoration projects, the 
probable cost estimates included engineering design, regulatory permitting, construction, construction 
management, legal, and an assumed permanent damage payment to landowners. We assumed a 0.5% 
annualized maintenance cost for potential stream restoration practices. 

4.4 HYDROLOGY AND HYDRAULICS 
Two models were developed to assess the hydrology and hydraulics of the Getchell Creek/CD 26 
watershed, which were a Hydrologic Engineering Center Hydrologic Modeling System (HEC-HMS) 
hydrology model and a Hydrology Engineering Center River Analysis System (HEC-RAS) hydraulic 
model.  The HEC-HMS model was developed for the entire Getchell Creek/CD 26 drainage area, 
whereas the HEC-RAS model was developed from three-quarters of a mile upstream of Upper Valley 
Road to the confluence with the Sauk River. These models were calibrated to the stream gage Getchell 
Creek near New Munich, CR176, part of the DNR Cooperative Stream Gaging program, has been in 
operation since 2004. 

To assess the hydrologic and hydraulic impacts of the water storage and treatment project sites, three 
reporting locations were selected along Getchell Creek/CD 26. The reporting locations include upstream 
of Interstate Highway 94, upstream of County Road 11, and upstream of County Road 176 (stream gage 
location operated by SRWD). At each reporting location peak discharge and the peak flood elevation 
were analyzed. A goal was set at these locations to reduce the peak flood elevation below the adjacent 
field elevation to minimize impacts to surrounding fields. In addition, we documented the acre-feet of 
storage from the potential water storage and treatment practices as progress towards the 1,383 acre-feet 
storage goal in the Sauk River CWMP for this GUS-Plus Management District.  

4.5 WATER QUALITY 

4.5.1 WATER STORAGE AND TREATMENT PRACTICES 
The water quality benefits for the storage practices were determined using estimated loads to the practice 
and literature reduction values for constructed wetlands. It was assumed all water entering the practice 
will be treated. The water quality benefits were assessed for total phosphorus and sediment. The Sauk 
River Watershed HSPF model was used to deliver loads to each practice. It was assumed that the water 
storage and treatment practices could be designed to provide a 75% load reduction to sediment and total 
phosphorus. 

4.5.2 STREAM RESTORATION PROJECTS 

4.5.2.1 STREAM BANK EROSION 
During the 2019 inspection of Getchell Creek/CD 26, our team surveyed areas of unstable banks and 
used a volume voided method to estimate the volume and mass of sediment contributed to Getchell 
Creek from stream bank erosion. We assumed that stream bank restoration activities would stabilize the 
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eroding sections of stream banks recorded during the field investigation. To estimate the total phosphorus 
load reduction benefits of stream restoration activities, we used total phosphorus ratios from the 
Minnesota Board of Water and Soil Resources (BWSR) Water Erosion Pollution Reduction Estimator 
(WEPRE), which is available online (https://bwsr.state.mn.us/water-quality-tools-and-models).  In addition, 
we used the phosphate estimates per unit mass of soil and multiplied by the mass of soil erosion from 
unstable banks documented during the 2019 field inspection. Phosphate levels are estimated to show the 
amount of phosphorus that may be immediately available from bank erosion. 

4.6 FUNCTIONAL LIFT 
The functional lift assessments used in this investigation compare the overall function of the current 
condition of the landscape (water storage and treatment, or stream), to a potential future condition that 
would result from implementing a project.  The functional lift is the difference between these two 
conditions (current and future). 

4.6.1 WATER STORAGE AND TREATMENT 
Water storage and treatment practices can be designed and implemented as wetland restorations. As 
such, all of the potential water storage and treatment sites were assessed to evaluate the wetland 
benefits each site could provide. We used the Minnesota Routine Assessment Method (MnRAM) to rank 
the potential wetland functions that each water storage and treatment site could deliver.  

4.6.2 STREAM RESTORATION PROJECTS 
Functional lift of stream restoration was calculated using the Minnesota Stream Quantification Tool and 
Debit Calculator, available from the Minnesota BWSR at https://bwsr.state.mn.us/minnesota-stream-
quantification-tool-and-debit-calculator (accessed June 15, 2021). This tool quantifies how much of the 
overall function of a stream has been restored over the length of the stream restoration project.  

5 RESULTS 
The project concept, probable cost, benefits, and administrative considerations for each project site are 
shown in the Executive Summary. The results section below describes the overall progress that can be 
made towards hydrology, water quality, and habitat goals from the CIPs assessed during this 
investigation. 

5.1 HYDROLOGY AND HYDRAULICS 
Table 1 shows the estimated hydrologic benefits at the three reporting locations that would occur from 
implementing all five potential water storage and treatment projects. The table shows results for a percent 
change in peak flow (Peak Q Change), the existing water surface elevation (WSE), the proposed WSE, 
the change in WSE, and the percent progress towards a goal of reducing flow to be kept with the channel 
(i.e., the adjacent field elevation). The results are reported for three different design storm events. The 
results indicate that the potential water storage and treatment projects will make substantial progress 
towards reducing issues associated with excess flows at the reporting locations.  Full results for the 
individual hydrologic benefits of the water storage and treatment sites are listed in Appendix C. In 
addition, summary information for each individual project is available in Section 5.5 

https://bwsr.state.mn.us/water-quality-tools-and-models
https://bwsr.state.mn.us/water-quality-tools-and-models
https://bwsr.state.mn.us/minnesota-stream-quantification-tool-and-debit-calculator
https://bwsr.state.mn.us/minnesota-stream-quantification-tool-and-debit-calculator
https://bwsr.state.mn.us/minnesota-stream-quantification-tool-and-debit-calculator
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The proposed condition only accounts for water storage and treatment sites. The stream restoration 
concepts will also have benefits to the hydraulics of the system. As specific designs are developed, this 
analysis should be updated to reflect the added hydrologic benefits of the stream restoration projects. In 
addition, the potential practices would provide 739 acre-feet of storage, or about 53% of the storage goal 
set for the GUS-Plus Management District in the Sauk River Watershed CWMP. 

Table 1. Hydrologic changes that could be realized from implementing all of the potential water storage and treatment 
practices evaluated in this study. 

Location Event Peak Q 
Change 

Existing 
WSE 

Proposed 
WSE 

Change 
(feet) 

% 
Towards 

Goal 

Interstate 
941 

2-yr -4% 1,192.86 1,192.77 -0.09 N/A 
5-yr -8% 1,194.14 1,193.82 -0.32 94.1% 

10-yr -9% 1,195.02 1,194.70 -0.32 26.2% 

CR 112 
2-yr -4% 1,176.68 1,176.57 -0.11 N/A 
5-yr -9% 1,177.65 1,177.48 -0.17 20.0% 

10-yr -11% 1,178.25 1,177.98 -0.27 18.6% 
CR 176 
(Gage 

Location) 

2-yr -4% 1,167.75 1,167.67 -0.08 N/A 
5-yr -9% 1,168.50 1,168.31 -0.19 N/A 

10-yr -12% 1,169.19 1,168.84 -0.35 N/A 
[1] Upstream of Interstate 94 adjacent field elevation = 1,193.8
[2] Upstream of County Road 11 adjacent field elevation = 1,176.8

5.2 WATER QUALITY 

5.2.1 WATER STORAGE TREATMENT PROJECTS 
Implementing all of the potential water storage and treatment projects should result in a load reduction at 
the outlet of Getchell Creek/CD 26 of 316 tons/year of sediment and 7,391 lbs/year of total phosphorus, 
based upon the assumptions of this analysis. The individual benefits of each potential CIP along with their 
cost-effectiveness is presented in Section 5.5.   

Our estimate of the combined water quality benefits is intended to be conservative as we only included 
the largest load reduction potential of individual water storage and treatment projects for our estimate of 
combined benefits. We made the conservative assumption as most of the water storage and treatment 
projects are upstream of one another. Therefore, the amount of sediment, total phosphorus, or total 
nitrogen loading a downstream project receives will be reduced by the upstream practice. 

5.2.2 STREAM RESTORATION PROJECTS 

5.2.2.1 STREAM BANK EROSION 
Implementing all of the potential stream restoration projects should reduce sediment in Getchell 
Creek/CD 26 by 2,628 tons/year and total phosphorus by 2,628 lbs/year (105 lbs/year of phosphate). 
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These estimates do not account for sediment settling that would occur within Getchell Lake for the stream 
reaches upstream of Getchell Lake. The individual benefits associated with stream restoration practices 
in sites 1, 2, and 3 are provided in Section 5.5. 

5.3 WATER STORAGE AND TREATMENT FUNCTIONAL LIFT 
Water storage and treatment functional lift was qualitatively measured using the Minnesota Routine 
Assessment Method (MnRAM), for both the existing condition and the proposed (concept level) condition. 
An increase in wetland functional lift is shown in each of the sites. The resulting functional lift varies 
across the functions depending on a wide range of factors. The largest impacts observed were driven by 
increases in water depths (hydrologic regime), existing and proposed plant communities, and surrounding 
land uses. Table 2 summarizes the existing and proposed scores for each of the 11 functions that are 
measured within the MnRAM model for each of the potential water storage and treatment sites. These 
results assume that, if implemented, the project site will be designed to deliver these wetland functions.
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Table 2. MnRAM Functional Assessment Summary Table (existing and proposed condition scores). 

Site 7 Site 15 Site 17 Site 39 Site 54 
Function Name Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed 

Vegetative Diversity/Integrity 
Low High Low Med Med Med Low Med Low High 

Hydrology - Characteristic 
Low High Low Med Med High Med Med Low Med 

Flood Attenuation 
Med High Med High High High Med High Med High 

Water Quality--Downstream 
Med Med Med Med High Med Med Med Med High 

Water Quality--Wetland 
Low Med Low Med Med Med Med Med Low Med 

Shoreline Protection 
NA NA N/A N/A NA NA NA NA NA NA 

Characteristic Wildlife Habitat Structure 
Med High Low Med Med High Low High Low High 

Maintenance of Characteristic Fish 
Habitat Med Med NA Low Med Med Med NA NA NA 

Maintenance of Characteristic 
Amphibian Habitat N/A Low Low Low Low Low NA Low NA Low 

Aesthetics/Recreation/Education/Cultural Low Med Low Low Low Low Low Low Low Low 

Commercial use Med NA Med NA NA NA Low NA Low Low 
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5.4 STREAM FUNCTIONAL LIFT 
Stream functional lift for each surveyed sub-reach is summarized in Table 3. The greatest functional lift is 
achieved in the proposed restoration for Segment 1. This is because Segment 1 is the most entrenched 
reach (Entrenchment = 1.62, Segments 2 and 3 = 2.70, 2.93 respectively). Furthermore, all Segments 
experience significant functional lift due to proposed conditions being stable and including non-eroding 
banks, as bank erosion in prominent in all segments: particularly segments 1 and 2 where the dominant 
BEHI/NBS score is High/Low. This is partially why Segment 3 illustrates the least functional lift, as it does 
not have as much bank erosion (BEHI/NBS = High/Very Low), based upon the sub-section surveyed 
during our field assessments. The portion of Segment 3 surveyed does not experience any increase in 
length, meaning the potential for functional feet is decreased. 

The low bank erosion score associated with the BEHI/NBS for Segment 3 would indicate that the 
segment of stream has relatively stable banks. However, the inspection of Getchell Creek/CD 26 
completed in 2019 indicated that Segment 3 had the highest portion of unstable stream banks and the 
largest amount of erosion compared to other sections of Getchell Creek/CD 26 (Appendix D). Upon 
further investigation, it was shown that the chosen representative sub-reach for Segment 3 was one of 
the few areas where there was not observed bank erosion during the full-reach inspection conducted in 
2019 (see Appendix D). Therefore, the functional lift increase is a low estimate because the current 
condition of the sub-reach used was relatively stable. The rest of Segment 3 is expected to have greater 
functional lift after restoration due to the currently unstable banks. The sub-reach used to assess the 
functional lift was selected due to ease of access and landowner cooperation in allowing access.   

Table 3. Estimated stream functional lift that would result from implementing projects on each of the three stream 
segments. 

Segment 
Functional Lift (Function-Feet) 

In Surveyed Sub-Segment Increase in Functional Feet 

1 433 105% 
2 389 70% 
3 78 16% 
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5.5 CAPITAL IMPROVEMENT PROJECT OVERVIEWS 
Figure 1 shows the location of feasible CIPs that were assessed for this investigation and could be 
implemented to address issues associated with Getchell Creek/CD 26. We provide detailed conceptual 
summaries of each feasible water storage and treatment project and stream restoration project.  For each 
map, the inundation depth is the depth above the elevation in the current condition as indicated by LiDAR 
elevation. 

Figure 1. Location of feasible capital improvement projects that could be implemented to address issues associated 
with Getchell Creek/CD 26. 
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5.5.1 POTENTIAL WATER STORAGE AND TREATMENT PROJECT
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5.5.2 POTENTIAL STREAM RESTORATION PROJECTS
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6 RECOMMENDATIONS 
The CIPs investigated in this study present opportunities to make meaningful progress towards the issues 
and goals identified by landowners in the watershed, the Sauk River CWMP developed through the 1W1P 
Program, and feedback received from the project team to advise this investigation. Based upon these 
findings and the size and complexity of the projects identified, we recommend the SRWD pursue a 
phased approach to implementing the CIPs identified in this investigation. Table 4 below provides a 
schedule and phase recommendation for pursuing implementation of the CIPs (see Figure 1 for practice 
location map). We recommended Site 39 be excluded for near future discussions around implementation 
as it is on a different drainage system (i.e., CD 15) and has the added complexity of the utility within the 
project site. 

This recommendation may need to be adjusted over time based upon the resources available to 
implement, landowners interested in participating in the identified CIPs, or new opportunities for water 
storage and treatment that were not identified as part of this investigation. New CIP opportunities for 
water storage and treatment within the Getchell Creek/CD 26 can efficiently be vetted using the 
assessment framework established through this investigation and the advice of the project team. Projects 
may arise upstream or downstream of the area assessed that compliment or enhance the CIPs 
investigated in this study. For example, the SRWD is discussing several opportunities with transportation 
authorities where scheduled culvert replacements could be enhanced to provide fish passage. The 
SRWD should explore these opportunities as part of the management of this system to make additional 
progress towards watershed goals. 

Finally, each potential CIP presented in this report is a feasible concept for a project. If a project is moved 
forward to engineering design, it will most likely be adjusted based upon the interests of the impacted 
landowners and the amount of progress that can be made to the goals outlined in this investigation. 



 

       FEASIBILITY OF CAPITAL IMPROVEMENT PROJECTS: GETCHELL CREEK/CD 26  
   

31 

Table 4. Recommended phased approach to implementing CIPs in the Getchell Creek/CD 26 subwatershed. 

Phase CIP Projects Timeline 

Phase 1 
Stream Restoration 

• Site 1 – begin implementing practices 2021 

Phase 2 

Stream Restoration 

• Site 1 – complete implementation of 
practices 

Water Storage and Treatment 

• Site 54, 17, and 15 

2022-2024 

Phase 3 

Stream Restoration 

• Site 3 

Water Storage and Treatment 

• Site 7  

2024 - 2026 

Phase 4 

Stream Restoration 

• Site 2  

Water Storage and Treatment 

• Added sites from landowner interest 

2026 - 2028 

Do Not 
Proceed 

Water Storage and Treatment 

• Site 39  
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8 APPENDIX A 

DETAILED METHODS 
This appendix provides a detailed description of the methods used in this investigation. 
 

8.1 HYDROLOGY AND HYDRAULICS 
Two models were developed to assess the hydrology and hydraulics of the Getchell Creek/CD 26 
watershed. An HEC-HMS hydrology model was developed to generate runoff hydrographs for the 
hydraulic model. Prioritize, Target, and Measure Application (PTMApp) data developed in 2019 through a 
project supported by the MSR&PC and LiDAR elevation data was utilized for subbasin delineation and to 
estimate subbasin parameters for the HEC-HMS model. An HEC-RAS hydraulic model was developed for 
Getchell Creek/CD 26 from three-quarters of a mile upstream of Upper Valley Road to the confluence with 
the Sauk River. Cross section data in the hydraulic model was developed using bathymetric topographic 
field survey data collected in 2019 and 2020. LiDAR elevation data was used to supplement the field 
survey data where necessary.  
 
Once the models were developed, they were calibrated to three historic rainfall events that occurred in 
2013, 2014, and 2017. The stream gage Getchell Creek near New Munich, County Road 176, part of the 
DNR Cooperative Stream Gaging program, has been in operation since 2004. Precipitation and discharge 
data recorded at the stream gage were used during calibration. Synthetic rainfall events were developed 
using NOAA Atlas 14 rainfall depths. The 2-, 5-, 10-, and 100-year, 24-hour rainfall depths were simulated 
in the hydrologic model to determine the excel precipitation and to develop runoff hydrographs. The runoff 
hydrographs were then simulated through the hydraulic model. 
 
To assess the hydrologic and hydraulic impacts of the water storage and treatment project sites, three 
reporting locations were selected along Getchell Creek/CD 26. The reporting locations include upstream 
of Interstate Highway 94, upstream of County Road 11, and upstream of County Road 176 (stream gage 
location). County Road 11 and Interstate Highway 94 were selected as they were identified through field 
work and project team input as indicator areas for hydrologic impacts along Getchell Creek/CD 26. The  
2-year, 5-year, and 10-year; 24-hour events were analyzed to determine the hydraulic benefits of the 
project. The 100-year, 24-hour event was also simulated to confirm the project sites do not cause an 
impact compared to existing conditions for the 100-year event.  
 
At each reporting location peak discharge and the peak flood elevation were analyzed. The change in 
peak discharge is reported as a percent change relative to existing conditions. The peak flood elevation is 
reported as an elevation and a change in elevation relative to existing conditions. As part of this analysis, 
the adjacent field elevations were examined at the Interstate and Country Road 11 reporting locations. A 
goal was set at these locations to reduce the peak flood elevation below the adjacent field elevation. If 
this goal is met, adjacent agricultural lands would not flood due to high water in Getchell Creek/CD 26 for 
a specific event. The peak flood elevations for each project site were compared to this adjacent field 
elevation and reported as a percent reduction toward meeting the goal. A “% Towards Goal” reporting 
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result of greater than 100% indicated flood levels within Getchell Creek/CD 26 would stay below the 
adjacent field elevation for that location for that specific event.  
 

8.2 WATER QUALITY 

8.2.1 WATER STORAGE AND TREATMENT PRACTICES 
The water quality benefits for the storage practices were determined using estimated loads to the practice 
and literature reduction values for constructed wetlands. It was assumed all water entering the practice 
will be treated. The water quality benefits were assessed for total phosphorus, sediment, and total 
nitrogen.  
 
Existing loads were estimated using modeled values from the Sauk River Watershed HSPF model and 
drainage areas from PTMApp data. Loads delivered to each water storage and treatment practice were 
based on the average yields for the HSPF model for the subwatershed where the practice was located. 
Once the yields were determined, they were multiplied by the drainage area to get an estimate of the 
annual loads to the practices. Using the yields multiplied by the drainage area may overestimate the 
loading to the practices, especially for practices with a large drainage area, due to no routing of the loads 
through the drainage network. Routing from the landscape to the practice was not included. This was 
partially due to the practices being located within the modeled subwatershed and not explicitly 
represented in the model or due to a routing error in the current, publicly available HSPF model. In the 
HSPF model, a large portion (~10,000 acres of the uppermost portion of Getchell Creek are routed to Big 
Birch Lake instead of Getchell Creek). 
 
Once the loads were estimated, the reductions at the practice site were determined using an estimate 
reduction rate based on literature values. A 75% reduction for total phosphorus, sediment, and total 
nitrogen was applied to the load to determine the water quality benefits, except for water storage and 
treatment sites 7 and 15 (see Figure 1). For sites 7 and 15, it was assumed that only 50% treatment 
would be realized due to the large size of the drainage area treated relative to the volume of the practice 
sites. To determine the benefits at the outlet of Getchell Creek, the load reductions were routed to the 
outlet using the routing coefficient for PTMApp.  
 
General descriptions and associated cost estimates used in this study are available online 
(https://www.pca.state.mn.us/sites/default/files/p-gen3-13x.pdf). Constructed wetlands were used to 
develop probable cost estimates for the water storage and treatment sites. Further 
enhancements/practices can be investigated during the design phase of the sites to determine if 
additional treatment is desired.  
 

8.2.2 STREAM RESTORATION PROJECTS 

8.2.2.1 SEDIMENT SAMPLES 
Field soil samples were taken at several locations in each segment in the project area in June 2021. 
These samples were sent to the University of Minnesota Soil Lab to calculate the soil textures and 
associated Olsen Phosphorus.  

https://www.pca.state.mn.us/sites/default/files/p-gen3-13x.pdf
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The dominant soil texture was a sandy clay loam. Soils were relatively uniform throughout the project 
area; however, samples ranged from clay loam to sandy loam in texture (finest to coarsest). Thus, the 
uncertainty ranges for Lane’s relationship are varied within this envelope of soil textural variability.  

 
Table 5. Soil texture variability in the project area.  

 

Soil Texture Uncertainty Range 
Small Grain Clay Loam 

Median Sandy Clay Loam 
Large Grain Sandy Loam 

 
 

 
Figure 2. Soil textures for the soil samples in project area. 

 
Olsen P varied between 0.004 and 0.172 lbs/ton of soil. The mean Olsen P was 0.056 lbs/ton of soil, with 
a standard deviation of 0.048 lbs/ton of soil. This illustrates a broad spread. Furthermore, Olsen P was 
skewed, with a median of 0.04 lbs/ton of soil. Olsen P was used to estimate the potential capacity of the 
stream to transport sediment bound phosphate and reductions in this transport capacity associated with 
upstream water treatment and storage. 
 

8.2.2.2 STREAM BANK EROSION 
During the 2019 inspection of Getchell Creek/CD 26, our team surveyed areas of unstable banks and 
used a volume voided method to estimate the volume and mass of sediment contributed to Getchell 
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Creek from stream bank erosion. We assumed that stream bank restoration activities would stabilize the 
eroding sections of stream banks recorded during the field investigation. To estimate the total phosphorus 
load reduction benefits of stream restoration activities, we used the total phosphorus estimates per unit 
mass of soil and multiplied by the mass of soil erosion from unstable banks documented during the 2019 
field inspection.  Total Phosphorus ratios were taken from the Minnesota Board of Water and Soil 
Resources (BWSR) Water Erosion Pollution Reduction Estimator (WEPRE), which is available online 
(https://bwsr.state.mn.us/water-quality-tools-and-models). 
 

8.3 FUNCTIONAL LIFT 

8.3.1 WATER STORAGE AND TREATMENT 
Water storage and treatment practices can be designed and implemented as wetland restorations. As 
such, all of the potential water storage and treatment sites were assessed to evaluate the wetland 
benefits each site could provide. All wetlands provide a range of “services” to humans, and to the 
environment. The function and services of wetlands are all dependent on a series of variables, including 
the established plant community, water depth and duration, soil, surrounding land uses, and others. 
There are many established methods to measure wetland function; one method is the MnRAM, a numeric 
model which provides a big-picture, qualitative assessment to rank wetland functions. MnRAM is a good 
tool to measure big-picture shifts in wetland function (and services) and is especially helpful in this case 
as a preliminary, conceptual level tool to measure existing and proposed condition, to help us identify 
sites that have the potential for big functional lifts. It can also be used if one or two specific “functions” is 
the goal. 
 
MnRAM qualitatively measures the following wetland functions: vegetative diversity/integrity, maintenance 
of characteristic hydrologic regime, flood/stormwater attenuation, downstream water quality, maintenance 
of wetland water quality, shoreline protection (as applicable), wildlife habitat structure, fish habitat, 
amphibian habitat, aesthetics/recreation/education/cultural, commercial uses (as applicable), and 
groundwater interaction. We used MnRAM to assess the existing condition and proposed condition for 
each of the following water storage and treatment sites: Site 7, 15, 17, 39 and 54 (see Figure 1). 

 

8.3.2 STREAM RESTORATION PROJECTS 
Functional lift of stream restoration was calculated using the Minnesota Stream Quantification Tool and 
Debit Calculator, available from the BWSR at https://bwsr.state.mn.us/minnesota-stream-quantification-
tool-and-debit-calculator (accessed June 15, 2021). This tool quantifies how much of the overall function 
of a stream has been restored over the length of the stream restoration project. For example, restoring a 
100-foot length of degraded stream to pristine condition would generate 100 functional-feet of lift. Stream 
function is measured using parameters associated with hydrology, hydraulics, geomorphology, 
physicochemical, and biology. For this assessment, we used the hydrology, hydraulics, and 
geomorphology tiers to generate our estimate of functional lift. Additional benefits to physicochemical and 
biological variables were not assessed. 
 
To determine functional lift, we calculated several metrics necessary to generate the estimate using the 
BWSR tool. We followed the guidelines and methods outlined in the MNSQT handbook and field 

https://bwsr.state.mn.us/water-quality-tools-and-models
https://bwsr.state.mn.us/water-quality-tools-and-models
https://bwsr.state.mn.us/minnesota-stream-quantification-tool-and-debit-calculator
https://bwsr.state.mn.us/minnesota-stream-quantification-tool-and-debit-calculator
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appendix, also available at the BWSR website provided. Existing conditions were determined through 
field survey work. 
 
 
 
Table 6.  Functional lift metrics considered for potential capital improvement project locations in this investigation. 
 

Functional 
Category Metric Definition 

Existing 
Condition 
Data Source 

Proposed 
Condition Data 
Source 

Hydrology 

Land Use Coefficient 
Runoff curve number in 
the immediate reach 
catchment 

GIS analysis GIS analysis – 
unchanged value 

Concentrated 
Flowpoints 

Number of overland 
flow or tile outlets in 
the reach 

Field work 
Same as existing 
condition 

Hydraulics 

Bank Height Ratio 
Metric of lowest 
elevation where the 
floodplain is accessed 

Field work Engineer Cross-
sections 

Entrenchment Ratio 
Ratio of floodplain 
width to within-bank 
width of stream 

Field work 
Engineer Cross-
sections 

Geomorphology 

Number of Large 
Woody Debris 

Number of large woody 
debris pieces in the 
reach 

Field work Same as existing 
condition 

Dominant Bank 
erosion hazard index 
(BEHI)/Near bank 
stress (NBS) 

Field estimate of bank 
erosion susceptibility 

Field work Stable reference 
reach 

Percent streambank 
erosion (%) 

Field estimate of the 
percent of banks that 
are eroding 

Field work Stable reference 
reach 

Percent armoring 
(%) 

Amount of banks that 
are artificially armored 
against erosion 

Field work 
Same as existing 
condition 

Pool spacing ratio 
Measure of how far 
apart pools are Field work 

Stable reference 
reach 

Pool depth ratio 
Measure of pool depth 
compared to riffle 
depth 

Field work 
Stable reference 
reach 

Percent riffle (%) 
Proportion of reach 
that is riffle 

Field work - 
visual estimate 

Stable reference 
reach 

Aggradation Ratio Measure of 
aggradation 

Field work Stable reference 
reach 
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Functional 
Category Metric Definition 

Existing 
Condition 
Data Source 

Proposed 
Condition Data 
Source 

Riparian buffer in 
perennial buffer 

Percent of theory-
based riparian area 
that is in perennial 
vegetation 

GIS analysis Same as existing 
condition 

Tree canopy cover 
Percent tree canopy 
cover Field work 

Same as existing 
condition 

Herbaceous 
Vegetation Cover 

Percent of within-ditch 
floodplain that is 
vegetated with grass. 

Field work 
Assumed full 
revegetation after 
restoration (100%) 

 
To calculate functional lift, multiple metrics are needed for both the existing condition, and the proposed 
condition, of the restoration project. We used surveyed cross-sections to represent the cross-sections of 
the existing condition and concept plans for the potential restoration projects to estimate an increase in 
stream length (increased stream length via remainder by 50% in Segments 1 and 2, and no increase in 
Segment 3 due to additional constraints). Some geomorphological metrics for the proposed condition 
were derived from the Reference Reach, such as pool spacing and pool depth ratios. 
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9 APPENDIX B 
 Maple Grove, MN | HEI No. 004732_0043 

 

Ranking Potential Capital Improvement 
Projects: Getchell Creek/CD 26 
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9.1 PURPOSE AND OVERVIEW 
The SRWD is evaluating opportunities for CIP for addressing issues within the Getchell Creek/CD 26 
subwatershed within the GUS Plus Management District. The purpose of this document is to establish 
preliminary rankings for potential CIP locations. The CIPs are consistent with the goals of the SRWD 
CWMP and Sauk River CWMP developed under the 1W1P Program. This document outlines a ranking 
process for evaluating the feasibility of CIPs within the Getchell Creek/CD 26 subwatershed.    
 
There are two types of potential CIPs being assessed: 

1. Water Storage and Treatment – for this assessment, water storage and treatment projects are 
CIPs that provide opportunities to store and slow down (> 50 acre-feet) water to improve issues 
associate with altered hydrology, water quality, habitat and ecology, as well as maintain 
productive agricultural lands. 

 
2. Stream Restoration – for this assessment, stream restoration projects are efforts to restore or 

improve the function of the fluvial system. It may include stabilization efforts, re-meandering, and 
increasing longitudinal and latitudinal connectivity, like a two-stage ditch design. These projects 
should also improve issues associate with altered hydrology, water quality, habitat and ecology, 
as well as maintain productive agricultural lands.  

Attachment A provides a list of metrics that will be considered for evaluating the potential CIPs. They are 
separated by project type and categories of metrics. Each category is described below. The list of metrics 
is not comprehensive, but rather is intended to provide an avenue for comparing different opportunities of 
CIPs within Getchell Creek/CD 26 and establish their feasibility for making progress towards goals set in 
CWMPs, as well as goals of local stakeholders.   
 
This document summarizes a first step in a process for identifying and ranking feasible CIPs. The steps in 
the process that are part of this CIP assessment are: 

1. Preliminary Ranking (i.e., this document) – a desktop assessment to establish largely qualitative 
ranks (high, medium, and low) for narrowing down potential CIP locations. The goal of the 
preliminary ranking is to select a few high-quality sites where limited feasibility assessments will 
be completed. 

 
2. Preliminary Feasibility Assessment – the selected potential CIP sites will be put through a 

more quantitative feasibility assessment for the metrics (see Attachment A), using modeling, 
established tools, and field work. The goal of the preliminary feasibility assessment will be to 
establish the potential benefits of the CIP site, develop a concept drawing of the project, establish 
a likely cost, and identify possible hurdles to design, construction, operation, and maintenance. 

 
3. Preliminary Feasibility Report – A report that summarizes the results of the limited feasibility 

assessment and sets the stage, at the discretion of the SRWD Board, for moving projects forward 
to design and construction. 
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9.2 RANKING CATEGORIES  
To facilitate ranking potential CIPs, the metrics in Attachment A were separated into the categories 
described below. During the development of the Preliminary Feasibility Report, the full methods applied in 
the feasibility assessment of each potential CIP will be documented in a series of Technical 
Memorandum. At this stage in the ranking process, each metric was established using readily available 
information in a desktop assessment. Not every metric in Attachment A could be estimated at this stage 
in the assessment. 
 
It is important to note that the potential for carbon sequestration was not included as a metric within this 
assessment. Given the growing interest in carbon sequestration in the region, the SRWD and its partners 
should consider opportunities to quantify the likely carbon retention of the potential CIP projects.   
 

9.2.1 WATER QUALITY 
The water quality metrics provide a qualitative ranking of the water quality improvements that would likely 
occur from implementing the potential CIP. These benefits are specific to the improvement at the practice 
and how those benefits would impact downstream resources. The final assessment of these metrics will 
be completed using either the Prioritize, Target, and Measure Application (PTMApp) or the Scenario 
Application Management System (SAMS), and field work. 
 

9.2.2 HYDROLOGY 
The hydrology metrics provide qualitative rankings on the likelihood that the potential water storage and 
treatment CIPs will provide enough water retention to make progress towards the altered hydrology goals 
for the Getchell Creek/CD 26 subwatershed (e.g., 420 acre-feet in the CWMP). The final assessment of 
these metrics will be completed by developing a hydrologic model such as HEC-HMS or XPSWMM.  
 

9.2.3 HABITAT AND ECOLOGY 
The habitat and ecology metrics provide qualitative rankings of the likely functional lift that would result 
from implementing the potential CIPs. We plan to perform functional assessments using a combination of 
field work and expert input to finalize the habitat and ecology metric assessments. 
 

9.2.4 ADMINISTRATIVE 
The administrative metrics are meant to rank the overall “constructability” of the potential CIP by 
evaluating things such as regulatory considerations, community support, cost, and technical feasibility.  
The initial ranks are based upon a desktop engineering assessment. The final metrics will be assessed 
with a combination of field work, professional opinion, and stakeholder input. 
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9.2.5 POTENTIAL CIP PROJECT LOCATIONS 
The map below shows the initial sites selected for a more limited feasibility assessment. Each site, along 
with the associated categorical ranks are highlighted in the section below. 
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9.2.6 POTENTIAL WATER STORAGE AND TREATMENT SITE MAPS 
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Potential Stream Restoration Site Maps 
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9.3 ATTACHMENT A - PRELIMINARY CRITERIA 

9.3.1 WATER STORAGE AND TREATMENT 

Category Metric Method 
Water Quality Sediment Reduction at Getchell Outlet, 

tons/year 
PTMApp 

TP Reduction at Getchell Outlet, lbs/year PTMApp 

TN Reduction at Getchell Outlet, lbs/year PTMApp 

Hydrology Drainage Area (ac or sqmi) PTMApp 
Storage Capacity (ac-ft) PTMApp 
Storage Capacity (inches) PTMApp 
Surface area (acres) PTMApp 
Storage-Surface area ratio Desktop Calculation 
Approximate Outlet Depth Field 
Benefits to channel H&H - forthcoming 
On-channel/Off-channel  Desktop 

Habitat/Ecology Corridor connectivity Desktop 

Sustainability-landscape Field 

Sustainability-Invasive Field 

Adjacent land uses Field/Desktop 

Native species/local ecotype Desktop 

Species benefits Desktop 

Wildlife benefits Desktop 

Public Access Desktop 

Administrative Permit Complexity Field/Professional Judgement 
Timing Professional Judgement 
Technical Feasibility Field/Professional Judgement 
Compatibility Professional Judgement 
Community Support Field/Outreach 
Resource Potential Field/Professional Judgement 
Construction Barriers Field/Professional Judgement 
Land Availability (availability to purchase 
land from private landowner) 

Professional Judgement/Local 
knowledge of landowners 

Land Price Professional Judgement/Local 
knowledge of landowners 
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9.3.2 STREAM RESTORATION/TWO STAGE DITCH 

Category Metric Method 
Water Quality Channel Stability BANCS 

Sediment Transport Capacity Lanes 
Hydrology Stage (ft) H&H 

Peak Discharge (cfs) H&H 
Volume Above 2-year (acre-feet) H&H 
Floodplain Connectivity (area above 2 year) H&H 

Habitat/Ecology Buffered Riparian Habitat Desktop/GIS/Existing Reports 
Critical Habitat Desktop/GIS/Existing Reports 
Habitat Corridors Desktop/GIS/Existing Reports 
Biodiversity Desktop/GIS/Existing Reports 
Native Species Desktop/GIS/Existing Reports 
Invasive Species Desktop/GIS/Existing Reports 
Rare Species Desktop/GIS/Existing Reports 
Endangered/Threatened Species Desktop/GIS/Existing Reports 

Administrative Permit Complexity Field/Professional Judgement 
Timing Professional Judgement 
Technical Feasibility Field/Professional Judgement 
Compatibility Professional Judgement 
Community Support Field/Outreach 
Resource Potential Field/Professional Judgement 
Construction Barriers Field/Professional Judgement 
Land Availability (availability to purchase 
land from private landowner) 

Professional Judgement/Local 
knowledge of landowners 

Land Price Professional Judgement/Local 
knowledge of landowners 
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10 APPENDIX C 
The tables below provide the full hydrology benefits results for each of the individual CIPs targeted as 
part of the investigation. Figure 1 in the report provides a map of the location for each potential CIP. 
 
Site 7 

Location Event Peak Q 
Change 

Existing 
WSE 

Proposed 
WSE 

Change 
(feet) 

% Towards  
Goal 

Interstate 
941 

2-yr 0% 1,192.86 1,192.86 0.00 N/A 
5-yr 0% 1,194.14 1,194.14 0.00 0.0% 

10-yr 0% 1,195.02 1,195.02 0.00 0.0% 

CR 112 
2-yr -1% 1,176.68 1,176.65 -0.03 N/A 
5-yr -4% 1,177.65 1,177.58 -0.07 8.2% 

10-yr -5% 1,178.25 1,178.12 -0.13 9.0% 
CR 176 
(Gage 

Location) 

2-yr -1% 1,167.75 1,167.73 -0.02 N/A 
5-yr -4% 1,168.50 1,168.42 -0.08 N/A 

10-yr -5% 1,169.19 1,169.06 -0.13 N/A 

[1] Upstream of Interstate 94 adjacent field elevation = 1,193.8 
[2] Upstream of County Road 11 adjacent field elevation = 1,176.8 

Site 15 

Location Event Peak Q 
Change 

Existing 
WSE 

Proposed 
WSE 

Change 
(feet) 

% Towards  
Goal 

Interstate 
941 

2-yr 0% 1,192.86 1,192.86 0.00 N/A 
5-yr -3% 1,194.14 1,194.03 -0.11 32.4% 

10-yr -3% 1,195.02 1,194.92 -0.10 8.2% 

CR 112 
2-yr 0% 1,176.68 1,176.68 0.00 N/A 
5-yr -1% 1,177.65 1,177.63 -0.02 2.4% 

10-yr -2% 1,178.25 1,178.21 -0.04 2.8% 
CR 176 
(Gage 

Location) 

2-yr 0% 1,167.75 1,167.75 0.00 N/A 
5-yr -1% 1,168.50 1,168.48 -0.02 N/A 

10-yr -3% 1,169.19 1,169.09 -0.10 N/A 
 
Site 17 

Location Event Peak Q 
Change 

Existing 
WSE 

Proposed 
WSE 

Change 
(feet) 

% Towards  
Goal 

Interstate 
941 

2-yr -1% 1,192.86 1,192.85 -0.01 N/A 
5-yr -2% 1,194.14 1,194.06 -0.08 23.5% 

10-yr -4% 1,195.02 1,194.90 -0.12 9.8% 

CR 112 
2-yr 0% 1,176.68 1,176.68 0.00 N/A 
5-yr -1% 1,177.65 1,177.64 -0.01 1.2% 

10-yr -2% 1,178.25 1,178.21 -0.04 2.8% 
CR 176 
(Gage 

Location) 

2-yr 0% 1,167.75 1,167.75 0.00 N/A 
5-yr -1% 1,168.50 1,168.48 -0.02 N/A 

10-yr -2% 1,169.19 1,169.15 -0.04 N/A 
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Site 39 

Location Event Peak Q 
Change 

Existing 
WSE 

Proposed 
WSE 

Change 
(feet) 

% Towards  
Goal 

Interstate 
941 

2-yr 0% 1,192.86 1,192.86 0.00 N/A 
5-yr 0% 1,194.14 1,194.14 0.00 0.0% 

10-yr 0% 1,195.02 1,195.02 0.00 0.0% 

CR 112 
2-yr -1% 1,176.68 1,176.65 -0.03 N/A 
5-yr -1% 1,177.65 1,177.63 -0.02 2.4% 

10-yr -1% 1,178.25 1,178.23 -0.02 1.4% 
CR 176 
(Gage 

Location) 

2-yr -1% 1,167.75 1,167.73 -0.02 N/A 
5-yr -1% 1,168.50 1,168.47 -0.03 N/A 

10-yr -2% 1,169.19 1,169.11 -0.08 N/A 
 
Site 54 

Location Event Peak Q 
Change 

Existing 
WSE 

Proposed 
WSE 

Change 
(feet) 

% Towards  
Goal 

Interstate 
941 

2-yr 0% 1,192.86 1,192.86 0.00 N/A 
5-yr -3% 1,194.14 1,194.04 -0.10 29.4% 

10-yr -3% 1,195.02 1,194.94 -0.08 6.6% 

CR 112 
2-yr 0% 1,176.68 1,176.68 0.00 N/A 
5-yr -1% 1,177.65 1,177.62 -0.03 3.5% 

10-yr -1% 1,178.25 1,178.22 -0.03 2.1% 
CR 176 
(Gage 

Location) 

2-yr 0% 1,167.75 1,167.75 0.00 N/A 
5-yr -1% 1,168.50 1,168.47 -0.03 N/A 

10-yr -2% 1,169.19 1,169.10 -0.09 N/A 
 
Sites 1, 2, and 3 – Stream Restoration Sites 
Hydraulic modeling data for these sites is not available. At a conceptual level, the stream restoration sites 
should provide benefits within the sections where restoration projects are implemented. However, 
sections that lack restoration projects will not have an impact on the peak discharge and peak flood 
elevation. In order to adequately model this, final design decisions need to be made first. 
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Technical Memorandum 
 
To: Jon Roeschlein, SRWD Inspector 

 Scott Henderson, SRWD Administrator 

From: Garrett Monson, PE 

Through: Drew Kessler, District Scientist Ph.D. 

Cc: Sarah Jo Boser, SRWD Water Resource Manager 

Subject: CD 26 Drainage Assessment 

Date: August 29, 2019 

INTRODUCTION 
The purpose of this memorandum is to provide a drainage assessment along a portion of Stearns 
County Ditch (SCD) 26 Main Trunk between I-94 and a point 1.1 miles downstream of the County 
Road 176 crossing (approximate STA 199+00 to 666+47 from the 2013 repair plans) as shown on 
Figure 1. This study reach is approximately 46,747 linear feet. District staff has received landowner 
complaints of bank failures and reduced capacity along this reach of SCD 26. To develop a plan to 
address these complaints, the Sauk River Watershed District (SRWD) Board has first instructed staff 
to complete an assessment of this reach of SCD 26 to document problem areas and develop 
concept level alternatives. SCD 26 is an open channel ditch that primarily drains water from 
agricultural land and generally flows from north to south crossing Getchell Lake approximately 
between stations 440+00 to 462+00. Portions of SCD 26 are also known as Getchell Creek, an 
altered natural watercourse. 

METHODS 
For its preliminary site investigation, Houston Engineering Inc., (HEI) completed aerial 
reconnaissance using an unmanned aerial vehicle (UAV) equipped with GPS tracking and a high-
resolution camera/video recorder. The flight completed August 8th, 2019 collected video footage 
along the assessment length and still photography of representative locations. The video footage and 
still photos were used to generalize channel condition, identify major bank failures, and highlight any 
areas where physical survey may be difficult. 
 
Following the aerial reconnaissance, HEI completed a traditional field topographic survey of the 
assessment reach, recording elevations of the existing open channel bottom, top of bank location, 
and representative cross-sections. HEI simultaneously conducted a rapid bank assessment to 
identify bank failures and approximate the volume of sediment lost for use with a parallel effort of 
assessing the SCD 26 watershed. 
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OBSERVATIONS 
Several observations were noted during aerial and ground survey. In general, the channel has very 
steep banks. In some locations, the ditch bank slopes appear to be near vertical, caused by either 
poor excavation techniques during recent repairs or by natural processes potentially exacerbated by 
recent open channel repair activity. By completing a rapid bank assessment, the HEI survey crew 
found approximately 10,500 linear feet of bank failure with bank failure primarily being located on one 
side of the channel or the other, which correlates to approximately 23% of the studied area having 
some level of bank failure. Almost all the bank failures were recorded as appearing to be 2-3 years 
old. Bank failures ranged from small, sloughed regions to collapsed banks that were hundreds of feet 
long. A majority of the collapsed banks had a height and depth of between 2-4 feet each, with some 
of the banks exceeding those dimensions. The banks were heavily vegetated with grass. The 
location of bank failures are shown in Figure 1.  
 
The channel bottom is generally at or below the design grade. There were several reaches where the 
channel bottom was 1 or more feet higher than the design grade, see Figure 2. These areas of 
accumulated sediment above the design grade, totaling 5,200 feet (~11% of the study reach), are 
likely the result of bank failures depositing sediment into the channel bottom. The channel bottom 
appeared to be a silty sand, had a hard bottom, and was covered with aquatic vegetation.  
 
South of County Road 176, where the channel meanders at approximately station 576+00 to 
658+00, rip rap was found on the channel bends, likely to stabilize previous erosion issues. However, 
this region had significantly more bank failures than the rest of the system, with the majority of the 
reach experiencing erosion issues. Another problem section was between County Road 172 and 
350th Street at approximately station 246+00 to 286+00 where a near continuous section, almost 
1,000 feet long, on the western bank has failed. The meandered section south of County Road 176 
and the section of ditch between County Road 172 and 350th Street had the highest density of ditch 
failures within the study reach.  
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CONCLUSIONS 
In general, the SCD 26 Main Trunk is at or near its design grade. However, there are several areas 
that could benefit from minor maintenance activities to restore design capacity. Additionally, the 
heavy aquatic vegetation within the channel can negatively impact the drainage capacity of the 
channel. The highly instable banks along the channel have proven to be a source of sediment within 
the channel that can diminish the drainage capacity of the channel in addition to having a negative 
impact on downstream water quality. The steep banks also make maintenance and inspection 
activities difficult and increase the likelihood of frequent maintenance being necessary in the future.  
In other words, while the main trunk is at or near its design grade, maintenance or other projects may 
be required to protect the proper function of the drainage system. Several concept alternatives are 
presented in the next section which provide varying degrees of short- and long-term protection for the 
drainage system. 

CONCEPT ALTERNATIVES 
The SRWD, as the drainage authority, may desire to complete repair work to address the sloughing 
banks to ensure long-term and reliable drainage function and address landowner complaints. There 
are several approaches to achieve the desired outcome, each with variable costs and benefits. The 
following sections describe the general approaches. 
 
Alternative 1 – Complete Isolated Slope Repairs at Currently Instable Bank Locations 
This approach seeks to limit repair costs by limiting slope repairs to the locations currently 
experiencing channel bank instability. Based on the field survey, approximately 10,500 linear feet of 
channel bank should be repaired, as shown on Figure 1. For those segments, the side slopes should 
be flattened from a 1.5:1 or steeper to a 2:1 slope, and vegetation should be rapidly reestablished by 
seeding and installing erosion control blanket or hydro-mulch. This work will likely require the 
acquisition of right-of-way for the widened channel top-width and temporary damages for spoil 
placement. An additional option with this approach is to install riprap to protect the toe and thereby 
prevent bank sloughing further up the bank slope. This protection measure is more commonly 
applied in more isolated bank instability locations. A downside of installing riprap is that it can create 
difficulty for future routine maintenance to remove accumulated sediment. The cost of riprap is not 
included in the preliminary opinion of probable construction cost. 
 
Alternative 2 - Minor Re-sloping Along Segments with Widespread Bank Instability 
This approach will re-slope a greater length of channel bank to a 2:1 slope to protect against further 
future instability along segments where there is widespread bank instability. The reaches with most 
widespread instability totals approximately 26,000 linear feet. This work will also require the 
acquisition of right-of-way for the widened channel top-width and temporary damages for spoil 
placement. Like Alternative 1, installing riprap at the slope toe would increase stability but also 
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increase construction costs. The cost of riprap is not included in the preliminary opinion of probable 
construction cost. 
 
Alternative 3 – Significant Channel Modification/Restoration Along Segments with Widespread Bank 
Instability 
This approach is similar to Alternative 2, except that the side slopes will be flattened to a 2.5 or 3:1 
slope, or a two stage channel will be constructed to provide a greater likelihood that long-term bank 
stability will be achieved and additional water quality and environmental benefits provided. It will 
require the acquisition of additional right-of-way for the widened channel top-width and temporary 
damages for spoil placement. Riprap is not considered necessary for this alternative as the widened 
channel will see lesser erosive forces from the ditch flow. Note – this alternative, when paired with 
programs to manage flow and sediment upstream, provides the greatest opportunity to leverage local 
investments with outside funding such as clean water fund grants. 
 
Alternative 4 – Do Nothing to Stabilize Currently Instable Bank Locations   
The “do-nothing” alternative is not seen as viable as the current open channel will certainly continue 
to degrade affecting its drainage function and being a source of sediment into the channel bottom 
and downstream. 
 
It is also recommended that aquatic vegetation management be incorporated as a maintenance 
practice. This practice is not limited to the study reach and therefore is not included in the alternatives 
listed above or the approximate costs below. The costs are an approximation of the construction 
costs associated with the concept alternatives and include a 25% contingency to accommodate 
mobilization and other unknown expenses. These costs are not inclusive of permitting, engineering, 
legal, and administration fees or the cost of constructing other water quality features.  
 

Table 1. Estimated Cost of Concept Alternatives 

Alternative Estimated Concept Cost 
1 $203,000 
2 $618,000 
3 $935,000 
4 Regular Maintenance Cost 
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