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Appendix A - Type of Project  
 
 

The Applicant (Clearwater River Watershed District (CRWD)) has proposed a water 
quality improvement project in Meeker County south of Clear Lake (See Figure 1). The 
project is proposed in a ditch channel in a wetland located upstream of Clear Lake (DNR 
Public Water 47-009500) (See Figure 2).   
 
Clear Lake is an Impaired Water that exceeds the state standard for nutrient 
concentrations. The completed TMDL study for Clear Lake indicated that a 90% 
reduction of total phosphorus loads is necessary to meet in-lake water quality goals.   
 
The proposed project gives the CRWD an opportunity to progress towards the 
achievement of water quality goals established in its TMDL Implementation Plan 
(approved in 2009) and Comprehensive Watershed Management Plan (approved in 
2011).  The goals of the project include progress towards meeting water quality goals for 
downstream water bodies by removing particulate and soluble phosphorus from surface 
water draining to Clear Lake.    
 
The primary purpose of the project is to reduce phosphorus flowing through the ditch 
channel to Clear Lake.  The CRWD proposes to install a weir with a rectangular notched 
opening to create a temporary retention area to treat agricultural runoff and reduce 
particulate phosphorus load to Clear Lake. In order to address the significant soluble 
phosphorus load from the wetland, the CRWD also proposes to install a sand/iron filter to 
remove soluble phosphorus during low flow conditions. Based on water quality data from 
the site, the installation of the filter will allow for significant phosphorus load reductions 
to Clear Lake. 
 
The proposed project will involve a small amount of fill and temporary impacts to a Type 
3 wetland adjacent to the ditch channel.  Under the Minnesota Wetland Conservation Act 
(WCA), no wetland replacement plan is necessary, since all impacts qualify as no-loss or 
exempt activities according to WCA.    
         
 
 



Appendix B - Project Description 
 

 
The CRWD proposes to install a notched sheet pile weir and sand/iron filter in a wetland 
in the proposed project area to remove particulate and soluble phosphorus from low flows 
before the water reaches Clear Lake.  
 
As shown in Figure 2, 1,404 acres of land drain to the proposed project area, with an 
estimated annual total phosphorus load of 1,470 lbs. The proposed project will 
temporarily extend the retention time of water over approximately 12 acres in the wetland 
to allow phosphorus to settle out of agricultural runoff before discharging to Clear Lake. 
Temporary retention volume offered by the proposed weir is equal to the 1.25 inch storm 
event, also known as the water quality event through which most nutrients and sediments 
are transported.    
 
Based on the retention provided by the weir, the approximate total phosphorus removal 
efficiency is estimated at 40 to 50 percent. Assuming a 40 percent removal rate of total 
phosphorus by installing the weir, the total reduction of phosphorus load to Clear Lake 
would be 588 lbs/year.   
 
The passive sand/iron filtration system is designed to remove soluble phosphorus from 
the low flows at the project location.  Water quality data collected by the CRWD at the 
site shows that soluble phosphorus makes up approximately 70-80% of the total 
phosphorus measured at the site during some time periods and flow conditions.  
According to data conducted by the University of Minnesota, sand/iron filters can remove 
up to 90% of soluble phosphorus.  Assuming a more conservative removal rate of 40%, 
the installation of the sand/iron filter could potentially reduce the phosphorus load to 
Clear Lake by an additional 300-400 lbs per year.    
 
The installation of the notched sheet pile weir and sand/iron filter will not significantly 
alter the hydrology or physical characteristics of the wetland.  The top of the sheet pile 
weir will be set at an elevation of 1133 ft, which is 0.4 feet below the top of the culvert. 
The bottom elevation of the 6 inch wide notch in the weir will be set to 1129.4 ft, 
matching the elevation of the existing culvert invert. Under this configuration, the weir 
will not change the existing hydrologic controls of the wetland elevation. During high 
flow events, the water will flow over the top of the weir and through the culvert or over 
the road as it does under the existing conditions.  
 
Since the bottom of the notch will be set at the same elevation as the culvert invert, the 
weir will not permanently impound water in the wetland or alter the hydrology or 
elevation of the wetland boundary.  Rather, the weir will extend the retention time of 
water of the 1.25 inch runoff event in the wetland by approximately 48 hours.   
 
A Hydrocad hydrologic model comparing the existing conditions to the proposed 
condition outflows under different runoff events is found in Appendix D. The figures in 
Appendix D show the existing and proposed runoff conditions under the 1.25 inch event, 



 

1 year 2.20 inch event, 2 year 2.80 inch event, 10 year 4.80 inch event, and 100 year 6.00 
inch event.  As shown by these figures, there is no significant change in outflow in events 
above the 1.25 inch event.   
 
There will be no impacts to the hydrology of the wetland by the proposed project. 
Although the wetland may have slightly elevated water elevations for a slightly longer 
period of time (approximately 48 hours) under the proposed conditions, it will not be a 
long enough period to cause a change in the vegetation community or wetland type. 
 
  
Design Summary 
An overview of the proposed design of the sheet pile weir and filter is shown overlaid on 
a recent aerial photograph in Figure 3.  Plan and section views of the weir and filter 
design are shown in Figure 4.  Additional detail of the filter design is shown in Figure 5.   
 
The proposed design includes the installation of a sheet pile weir 32 ft in length with a 12 
ft wide face and 10 ft wide sides.  The weir will be driven into the ground upstream of the 
culvert and riprap will be placed at the base of the weir inside of the sheet pile structure.   
 
As shown in Figure 3, the sand/iron filter is proposed to be 10 ft in width by 50 ft length 
and will be installed west of the channel upstream of the weir.  As shown in Figures 4 
and 5, the filter will be installed by excavating 20 inches below the existing grade and 
installing the filter materials.  The filter cell will consist of three layers of material.  The 
bottom layer will have a perforated 6 inch PVC pipe surrounded by coarse aggregate.  A 
filter fabric will be placed on top of the coarse aggregate and the second layer will consist 
of 6 inches of sand.  The top layer will consist of 8 inches of coarse sand mixed with 7% 
iron filings by weight.  
 
 
Project Purpose 
The proposed project is identified by the CRWD as a priority project in its TMDL 
Implementation Plan and Comprehensive Water Management Plan, with the goal of 
progressing towards meeting water quality goals in downstream water bodies.       
 
Clear Lake is listed as an Impaired Water body due to phosphorus concentrations in 
excess of the State standards.  A reduction of external phosphorus loading is necessary to 
meet water quality goals.  Since a large portion of the particulate phosphorus is removed 
in large wetland complexes upstream of the site, it is necessary to target the removal of 
soluble phosphorus in order to progress towards water quality goals.  Since the lake flows 
into the Clearwater River, an improvement in Clear Lake water quality will also improve 
water quality in the Clearwater River and other downstream water bodies.   
 
 
 
 
 



 

Wetland Impacts 
Wetland Impact Summary 

• Area of Wetland Fill:  64 ft2  of shallow marsh (Type 3)  
• Area of Temporary Impacts: 500 ft2 of shallow marsh (Type 3) 
• The wetland fill is associated with the installation of the sheet pile weir and 

riprap. The installation of the sand iron filter is a temporary impact since neither 
the grade or hydrologic conditions of the wetland will not be altered by the 
installation of the filter.  

• The Applicant proposes to start construction in Spring 2012.   
• The Applicant submits that the proposed impacts do not require a replacement 

plan under the provisions of the Wetland Conservation Act, specifically 
Minnesota Rules 8420.0415 (No-Loss) and Minnesota Rules 8420.0420, Subp. 
8(A) (De minimis Exemption). 

• There will be no work conducted below the Ordinary High Water level of MN 
DNR Public Waters.  

 
A Type 3 shallow marsh was identified on the proposed project site.  The stream channel 
within the proposed project boundaries is not listed as a DNR Public Water. Clear Lake is 
listed as a DNR Public Water downstream of the proposed project site. All wetlands 
within and adjacent to the proposed project site appear to be tributary to “Waters of the 
US” and are therefore likely subject to Army Corps of Engineers jurisdiction.  
 
According to Minnesota Rules 8420.0420, Subp. 8 (De minimis exemption), the de 
minimis amount of fill for a Type 3 wetland in a less than 50 percent area is 100 ft2.  
Since the proposed fill amount of 64 ft2 is less than the de minimis amount allowed 
without a replacement plan, a replacement plan is not required for this activity.  
 
A 500 ft2 area of wetland would also have temporary impacts from the installation of the 
sand iron filter. According to Minnesota Rules 8420.0415, temporary impacts do not 
require a replacement plan as long as the area of temporary impact is restored according 
to the conditions listed in Subpart H of the rule. This area is currently dominantly canary 
grass and occasionally mowed. The area will be allowed to return to this condition. 
 
There would be no significant changes to the hydrology of the upstream wetland or Clear 
Lake downstream as a result of the project.  The project does not change the runout 
elevation of the wetland.  The project does not significantly change the volume of flow to 
the lake.    
 
All necessary and appropriate erosion control measures will be taken during construction 
to prevent sedimentation or other impacts to wetlands or receiving waters adjacent to the 
project area.   
 



 

Appendix C-Status of Other Approvals 
 

Agency Permit Status of Approval 
Meeker County Public Works Pending 

Minnesota Pollution Control Agency NPDES/SWPP Pending 
Department of Natural Resources NA NA 

Army Corps of Engineers Wetland Permit Pending 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Appendix D – HydroCAD Results  
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