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1.0 REASON FOR AMENDMENT #1 

 The WQT Watershed Plan for the Eleva-Strum Sanitary District was completed and approved by 
DNR in December 2019.  At that time, all that was left was to submit was executed trade agreements.  
The project is broken up into several smaller projects.  Many of the projects are on Village owned land 
and have been constructed already.  The remaining projects to be constructed are both the Campground 
and the Hanson property.  Both the Campground and the Hanson property was bid, though the trade 
agreement still needed to be executed.  The property owner for the Hanson property has backed out of 
the arrangement prior to signing the agreement.  Trempealeau County has been working with other 
landowners to find a replacement project to make up the credit difference from the Hanson Property.  
Another property was located along Buffalo River, which this amendment will discuss. 

   
2.0 INTRODUCTION 

The Eleva-Strum WQT Watershed Plan is a plan to achieve phosphorus credits through 
watershed improvements.  Several projects are on Village owned land and have been constructed.  The 
campground project has been bid and is in the process of being constructed over the summer.  The 
remaining portion of this amendment will discuss the location, calculations to show the phosphorus 
credits, trade ratio, and overall credits of all projects.  These project sites are all streambank restoration; 
therefore, the original report dated December 2019 covers the maintenance procedures for these projects 
as well. 

 
3.0 PROJECT DESCRIPTION 

The Kinville and Crawford project site is located northeast of Strum along highway 10 and Buffalo 
River. See Appendix 3-1 for a location map.   

3.1 Kinville & Crawford Site 

The Project Site is mainly open space along the streambank, with a few trees that would 
need to be removed.  The District’s WWTF Outfall Pipe discharges downstream of the project site 
on Buffalo River.  The streambank restoration project contains 300 linear feet with twelve (12) 
foot high banks.  Buffalo River can experience high velocities during flood periods and a 
conservative recession rate of 0.40 was assigned to this project by the Trempealeau County Land 
Conservation Staff.   

The NRCS Streambank Erosion Estimator (Direct Volume Method) spreadsheet was 
used to calculate the phosphorus credits.  The percent phosphorus in the soil was collected by 
the Trempealeau County Land Conservation Staff and tested by the University of Wisconsin Soil 
and Forage Analysis Laboratory.  The test results can be seen in Appendix 3-2.  The percent 
phosphorus was shown to be 0.22%, which yields 325 pounds of phosphorus per year.  The 
calculations can be seen in Appendix 3-3. 

 
4.0 TRADE RATIO 

The trade ratios in this section are preliminary estimates. The Wisconsin Department of Natural 
Resources will make the ultimate decision on the trade ratio to be applied to each project.  The estimated 
ratio is derived from the following formula:  

Trade Ratio = Delivery + Downstream + Equivalency + Uncertainty – Habitat Adjustment: 1  
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4.1 Delivery Factor 

Per the Guidance for Implementing Water Quality Trading in WPDES Permits, the 
Delivery Factor in section 3.4 states “The delivery factor accounts for the distance between 
trading partners and the impact that this distance has on the fate and transport of the traded 
pollutant in surface waters.” (pg. 26).  The delivery factor is often zero when in the same HUC 12. 
See Appendix 4-1 for the HUC 12 Watershed Basin Map.  The user and generator are in 
different HUC 12 basins in this case.  The sparrow model is the method used to determine the 
downstream factor.   The sparrow model fractions can be found on the DNR Surface Data 
Viewer.  Upon review of both the project site and discharge point for the WWTF, it was 
determined that both fractions were equal with a 0.9751 fraction.   Since the factor is equal in 
both the project site and the WWTF discharge point, the delivery factor is zero.   See Appendix 
4-2 for the Sparrow Model Map.

4.2 Downstream Factor

The credit generator (Project Site) is upstream of the credit user (WWTF); therefore, the 
downstream factor is dropped from the above equation.  The downstream factor is zero (0).  

4.3 Equivalency Factor 

The WQT for the credit user is based upon total phosphorus (TP).  According to the 
Guidance for Implementing Water Quality Trading in WPDES Permits from the Wisconsin 
Department of Natural Resources (2020), when accounting for the equivalency factor for TP, the 
equivalency factor is zero.  This is because the differences between the soluble and sediment-
bound P have been accounted for in the delivery factor (pg. 28).  The equivalency factor is zero 
(0). 

4.4 Uncertainty Factor 

The uncertainty factor is used to compensate for the uncertainty of the effectiveness of 
the WQT project/plan.  The uncertainty, especially with non-point discharges, is because many 
factors (which are not controllable), determine the effectiveness of the implementation, such as 
climate, potential inaccuracies from field testing, or the reliability of the management practice to 
perform under various hydrological conditions.  The WDNR has established a table to help assign 
values to the uncertainty variable of the equation.  The table can be seen in Appendix H of the 
Guidance for Implementing Water Quality Trading in WPDES Permits  pages 148-152 (Wisconsin 
Department of Natural Resources, 2020).  For bank stabilization, WDNR has assigned a value of 
three (3); therefore, these projects have an uncertainty value of three (3). 

4.5 Habitat Adjustment 

The habitat adjustment factor is the factor given for implementing fishery habitat within a 
stream.  In order to qualify for the Habitat Adjustment, the river must be 303d-listed to be 
impaired due to total phosphorus.  The Buffalo River meets this criterion. The Buffalo River 
Impaired Water documentation can be seen in Appendix 4-3.  Since this site qualifies for the 
habitat adjustment factor, the District will construct fish habitat to meet with NRCS.  The habitat 
adjustment factor for this project is one (1). 
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4.6 Summary 

In summary, the delivery factor was determined to be a zero (0) due to the proximity of 
the water quality trading to the discharge point of the credit user.  The downstream factor was 
also determined to be zero (0) because the credit generator is at the outfall of the credit user.  
The equivalency factor is zero (0) because the differences between the soluble and sediment-
bound P have been accounted for in the delivery factor.  The uncertainty factor was determined to 
be a three (3) based upon bank stabilizations in Appendix H of the Guidance for Implementing 
Water Quality Trading in WPDES Permits.  The habitat adjustment was found to be a one (1) 
since the impaired waters for total phosphorus exists.  Based upon the discussed factors, the 
trade ratio equation with the values substituted becomes the following: 

Trade Ratio = 0 + 0 + 0 + 3 – 1 : 1 = >  2:1 

 
5.0 METHOD FOR QUANTIFYING CREDITS 

The NRCS has developed a spreadsheet to calculate soil loss on streambanks.  The spreadsheet 
was designed for just the soil and did not take into account the amount of phosphorus.  The spreadsheet 
was modified to account for the percent phosphorus in the soil, and the units were converted to pounds 
per year.  The DNR has accepted this spreadsheet as a viable way to calculate the amount of 
phosphorus that will be prevented from entering the stream.  The calculations can be seen in Appendix 
3-3, as previously discussed in Section 3.1 of this report. 

 
6.0 TRADE AGREEMENTS 

The phosphorus credit project will be completed on private property.  As discussed in Section 1.0 
of this report, the reason for the amendment was due to the previous planned project landowners decided 
the agreement was not in their best interest.   

 
The new planned project landowners have agreed with the terms and have signed a Trade 

Agreement for the project.  Please see Appendix 6-1 for the Trade Agreement for John Kinville and Tristi 
Crawford. 

 
7.0 REQUIRED PHOSPHORUS CREDITS 

The phosphorus mass loadings and the required WQT from the approved WQT plan are 
summarized in the following table: 

TABLE 7.1:   PROJECTED 2020 DATA ‐ REQUIRED PHOSPHORUS MASS OFFSET 

Description  Units  Amount 

Annual Average Daily Existing Flow  MGD                  0.141  

Effluent Phosphorus Concentration  mg/L                  0.300  

Target P Concentration  mg/L                  0.075  

Annual Mass of Phosphorus  lbs/year                      129  

WQT Target Mass of Phosphorus  lbs/year                        32  

Baseline Mass (Existing ‐ Target)  lbs/year                        97  
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Since the time the WQT Plan was approved, additional data has been available for review.  The 
WWTP has been achieving extremely low limits of phosphorus in 2020, which has been meeting the 
0.075 criteria.  If both 2019 and 2020 data are combined together, the following phosphorus mass loading 
requirements would be parameters to be met for the WQT credits: 

TABLE 7.2:  2019 & 2020 DATA TO 2/29/2020 ‐ REQUIRED PHOSPHORUS MASS OFFSET 

Description  Units  Amount 

Annual Average Daily Existing Flow  MGD                 0.097  

Effluent Phosphorus Concentration  mg/L                 0.176  

Target P Concentration  mg/L                 0.075  

Annual Mass of Phosphorus  lbs/year                       52  

WQT Target Mass of Phosphorus  lbs/year                       22  

Baseline Mass (Existing ‐ Target)  lbs/year                       30  

 
The following table includes the projects discussed in the WQT Watershed Plan dated December 

2019 and has replaced the Hanson project with the project discussed in this Amendment #1. 

TABLE 7.3:  WATER QUALITY TRADING PROJECT PHOSPHORUS MASS CREDITS 

  Project  BMP Type TR 
P           

lbs/year 
TRxP 

lbs/year 

1  Below Dam - South Side Streambank Stabilization 3                17                          6  

2  Below Dam - North Side Streambank Stabilization 3                48                       16  

3  Parking Lot Streambank Stabilization 3                14                          5  

4  Crystal Lake Campground Streambank Stabilization 3               127                       42  

5  Kinville & Crawford - Hwy 10 Streambank Stabilization 2               325                     163  

  Total                   531                231  

 
 The required phosphorus credits needed to satisfy the WQT Watershed Plan is 97 pounds of 
phosphorus per year based upon the data used in the approved WQT plan, and 30 pounds per year with 
the most recent data.  The amount of phosphorus prevented from entering the waterways due to the 
projects is 231 pounds per year with the trade ratio applied; therefore, the District far exceeds the 
required facility regulations. 
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APPENDIX 3-1 
 

PROJECT LOCATION MAP 
  



Kinville & Crawford Project Location Map

DISCLAIMER: The information shown on these maps has been obtained from various 
sources, and are of varying age, reliability and resolution. These maps are not intended to be 
used for navigation, nor are these maps an authoritative source of information about legal land 
ownership or public access. No warranty, expressed or implied, is made regarding accuracy, 
applicability for a particular use, completeness, or legality of the information depicted on this 
map. For more information, see the DNR Legal Notices web page: http://dnr.wi.gov/legal/7,920
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APPENDIX 3-2 

SOIL SAMPLE TEST RESULTS 



2611 Yellowstone Drive
Marshfield WI  54449

715-387-2523

http://uwlab.soils.wisc.edu

Date 6/19/2020

Acct # 558613
Lab # 2047

Total Leachable P
nitric/peroxide

Sample %

1 0.22

2 0.21

Average 0.22

Soil Nutrient Analysis

Trempealeau County Land Management

PO Box 67

Whitehall WI  54773

Eleva-Strum WQT Project

Appendix 3-2



APPENDIX 3-3 

PHOSPHORUS STREAMBANK CALCULATIONS 



Field Number
Eroding

Strmbnk Reach #;
or Ditch Side/Bottom

Eroding 
Bank or 

Ditch Length 
(Feet)

Eroding Bank 
Height; or 

Ditch Bottom 
Width*  (Feet)

Area of 
Eroding 

Strmbank or 

Ditch (FT 2 )

Lateral or Ditch 
Bottom 

Recession Rate 
(Estimated)      
(FT / Year)

Estimated Volume 

(FT 3 ) Eroded 
Annually

Soil Texture

Approximate 
Pounds of Soil 

per FT 3

Estimated Soil 
Loss (Tons/Year)

1 300.0 12.0 3,600 0.40 1,440.0 Sand 105 75.6

75.6
0.22%
0.163
325

325

Eroding Bank/Ditch Length X Eroding Bank Ht or Ditch Bottom Width X Lateral or Ditch Bottom Recession Rate  (FT/YR)  X   Soil Weight (lbs/ft3)
       Estimated Soil Loss
  =   Per Year (Tons)

* Eroding bank height is measured along the bank, not the vertical height of bank.

2000

Streambank or Ditch Erosion Calculation Formula:

Total Phosphorus Loss for sum of reaches (lbs/yr):

NRCS Streambank and Irrigation Ditch Erosion Estimator   (Direct Volume Method)

Evaluated By:
Evaluation Date:

Farmer / Cooperator Name:
Tract Number:

Eleva-Strum WQT
John Kinville_US Hwy 10 - Buffalo River

Kirstie Heidenreich
June 10, 2020

Total Estimated Annual Streambank or Ditch Erosion Soil Loss (Tons):
Percent Leachable Phosphorus in the Soil (nitric/peroxide):
Total Estimated Annual Streambank or Ditch Erosion Phosphorus Loss (Tons):
Total Estimated Annual Streambank or Ditch Erosion Phosphorus Loss (lbs):

VT NRCS Streambank Erosion Estimator (June 2006)

Appendix 3-3



APPENDIX 4-1 

KINVILLE & CRAWFORD PROJECT SITE  
HUC 12 MAP 



Kinville & Crawford Project Site HUC 12 Map

DISCLAIMER: The information shown on these maps has been obtained from various 
sources, and are of varying age, reliability and resolution. These maps are not intended to be 
used for navigation, nor are these maps an authoritative source of information about legal land 
ownership or public access. No warranty, expressed or implied, is made regarding accuracy, 
applicability for a particular use, completeness, or legality of the information depicted on this 
map. For more information, see the DNR Legal Notices web page: http://dnr.wi.gov/legal/126,720
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APPENDIX 4-2 

SPARROW MODEL 



Sparrow Model

DISCLAIMER: The information shown on these maps has been obtained from various 
sources, and are of varying age, reliability and resolution. These maps are not intended to be 
used for navigation, nor are these maps an authoritative source of information about legal land 
ownership or public access. No warranty, expressed or implied, is made regarding accuracy, 
applicability for a particular use, completeness, or legality of the information depicted on this 
map. For more information, see the DNR Legal Notices web page: http://dnr.wi.gov/legal/63,360
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APPENDIX 4-3 

IMPAIRED WATERS MAP 
BUFFALO RIVER 



Buffalo River Total Phosphorus Impairment Map

DISCLAIMER: The information shown on these maps has been obtained from various 
sources, and are of varying age, reliability and resolution. These maps are not intended to be 
used for navigation, nor are these maps an authoritative source of information about legal land 
ownership or public access. No warranty, expressed or implied, is made regarding accuracy, 
applicability for a particular use, completeness, or legality of the information depicted on this 
map. For more information, see the DNR Legal Notices web page: http://dnr.wi.gov/legal/1,980
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APPENDIX 6-1 

TRADE AGREEMENT 
JOHN KINVILLE & TRISTI CRAWFORD 
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