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EXECUTIVE SUMMARY 
 

PROJECT TITLE: LITTLE MINNESOTA RIVER WATERSHED/BIG STONE LAKE 
   RESTORATION/CONTINUATION PROJECT 
 
PROJECT START DATE 01/03/2000   PROJECT COMPLETION DATE 02/28/2007 
 
AMENDMENTS:  2 
 
FUNDING: TOTAL BUDGET  $1,701,772 
 
  TOTAL EPA GRANT $   503,272 
                       
                        REVISED EPA GRANT        $   371,875 
 
  TOTAL EXPENDITURES 
  OF EPA FUNDS  $   349,945    
 
  TOTAL SECTION 319 
  MATCH ACCRUED  $   375,671    
 
  BUDGET REVISIONS Grant Reduction  
 
  TOTAL EXPENDITURES $1,314,382    
 
 

SUMMARY OF ACCOMPLISHMENTS: 
 
The long-term goal of the restoration effort is to increase the recreation potential and 
lifespan of Big Stone Lake.  
 
The Table 1 contains a comparison of the practices planned versus installed during this 
project segment.  The calculated load reductions realized from the practices total 
approximately 57,360 lb/yr phosphorus and 21,435 tons/yr sediment, for a phosphorus 
reduction of approximately 14.63 percent; delivered sediment reduction 14.97.  Although 
the milestones for the number of some practices were not reached, the projected load 
reductions for the project period were exceeded.  Since 1995, the project sediment and 
phosphorus reduction goal has been “reduce loading by 56 percent”.  At the completion 
of this project segment, the cumulative calculated load reductions realized for practices 
installed are approximately 45,836 tons/year of sediment; 125,252 lb/year phosphorus.  
The totals equate to a 32%load reduction.  Further discussion of the cumulative total 
practices and reductions is found in Appendix B. 
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Table 1.  Comparison of Planned versus Completed Product Milestones.  
Products Planned Accomplished 

Animal Waste Management Systems - Number   17 8 
No-Till - Acres     8,500     11,056 
Multiple Use Ponds - Number  62            59 
Streambank / Riparian Demonstrations – Number  3  3 
Grassed Waterways - Acres 36            39 
Nutrient Management Plans - Number 30            23 
Farm Show Display / Booth - Number 6   7 
Audits - Number 2   1 
Final Report - Number 1   1 
Pasture / Hayland Seedings - Acres 0            25 
Grazing Land Improvement - Acres 0     15,334 
Buffers / Filter Strips (CCRP) – Acres 0         910.1 
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INTRODUCTION 
 

Big Stone Lake is a 12,360-acre waterbody located along the Minnesota - South Dakota 
border.  The lake is in the valley of a glacial river that drained Lake Agassiz (Figure 1).   
 
Figure 1:  Big Stone Lake Location Map. 

 
 
The 740,157 acre watershed includes portions of Roberts, Grant and Marshall Counties in 
northeastern South Dakota, and Big Stone and Traverse Counties in western Minnesota.  
The principal tributaries to Big Stone Lake include the Whetstone River which enters the 
lake from the southwest near the lake’s outlet, and the Little Minnesota River which lies 
northwest of the lake and empties into its upper end.  The Little Minnesota River 
subwatershed at 286,414 acres is the largest of three primary subwatersheds in South 
Dakota.  Table 2 contains a summary of the lake’s physical characteristics. 
 
Table 2:  Big Stone Lake Physical Characteristics. 

Characteristic Size 
Surface Area 12,360 acres 
Maximum Depth 16 feet 
Average Depth 8 feet 
Length 26 miles 
Shoreline 62 miles 
Acre-feet Water Storage 98,880 acre-feet 
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The Little Minnesota River which originates as an intermittent stream in the Coteau Hills of 
Marshall County, South Dakota drops 780 feet in elevation over its 30-mile length.  The 
northern portion of the Little Minnesota River watershed has gentle slopes with abundant 
wetlands.  As significant sources of phosphorous or sediment were not identified in the 
upper portion of the Little Minnesota River watershed, it was not included in the project. 
 
The river empties into the extreme upper end of Big Stone Lake, and therefore influences 
the entire length of the lake.  The Little Minnesota River accounts for 90 percent of the 
water entering Big Stone Lake.  Irrigation, wildlife propagation, livestock watering, 
warm water permanent fish life propagation, and limited contact recreation are the 
designated beneficial uses of the Little Minnesota River.  Agricultural practices and the 
confinement of livestock in the Lower Little Minnesota River watershed have increased 
the amount of phosphorous and sediment transported into Big Stone Lake. Agriculture is 
the principal land use in the project area.  Table 3 provides a breakdown of land uses in 
the project area by acres and percent of the area. Major crops planted on the cropland 
include corn, soybeans and spring wheat. Approximately 21,300 acres of Conservation 
Reserve Program land is also included in the cropland calculations. 
 
Table 3:  Land Uses in the Lower Little Minnesota River Watershed Project Area.  

Land Use Acres Percent 
Cropland 130,176   52.5 
Rangeland   68,489   27.6 
Hayland    26,900   10.9 
Woodland     9,915    4.0 
Other   12,393    5.0 
Total 247,873 100.0 
 
Beneficial uses of Big Stone Lake include warm water permanent fish life propagation, 
immersion recreation, limited contact recreation, wildlife propagation, livestock watering, 
and irrigation.   
 
Since 1970, the lake has experienced an increase in rooted aquatic vegetation growth and 
nuisance algal blooms as a result of nutrients transported by runoff.  Large sediment 
loads, especially from the bluffs on the western edge of the lake, have also been 
identified as contributing to the decline in the water quality of the lake.  The loss of 
recreation and economic opportunities, that resulted from the deterioration, lead to public 
concern and initiation of the long term effort to reverse the decline. 
 
The project area (247,873 acres) consists of the Lower Little Minnesota River watershed 
and the immediate drainage area on the western edge of Big Stone Lake (Figure 2).   
Restoration of the lake was initiated during 1983. Since that time, as noted in previous 
Big Stone Lake 319 Project Final Reports (#C9008522-89 and #C9008631-92), 
measurable improvements have been realized and the condition of the Lake has improved 
from hypereutrophic to eutrophic (Figure 4).   
 
This 319 continuation project was designed to continue the restoration effort and was a 
technical assistance bridge to a USDA PL-566 Watershed Project.   
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Figure 2.  Lower Little Minnesota River Watershed and Big Stone Lake Project Area.  
 

 
(Roberts County 9) 
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PROJECT GOALS, OBJECTIVES, AND ACTIVITIES 
 
The goal of the Big Stone Lake restoration project is: 
 

Increase the recreation potential and life span of the lake by decreasing  
sediment and phosphorous loadings by 56 percent. 

 
The installation of conservation practices in the watershed has been the primary tool used 
to reduce the loads.  Project staff and NRCS personnel have worked in close partnership 
to develop and install the practices.  
 
USDA funds available from the Environmental Quality Incentives Program (EQIP), PL-
566 Small Watershed Funds, and Continuous Sign-up Conservation Reserve Program 
(CCRP) have been used to assist in the installation of the practices.  Additional funding 
assistance for practices was provided by the US Fish and Wildlife Service and South 
Dakota Department of Game Fish and Parks.  Since 1996, Section 319 funding has been 
used primarily to provide technical assistance and planning funds to apply the PL-566 
and EQIP funded land treatment practices. 
 
Because the restoration of Big Stone Lake is a large undertaking, the project was 
developed in a step-wise manner.  The purpose of this segment was to continue the 
activities started during the 1996 project period using the PL-566 funding as the basic 
mechanism to install water quality improvement practices.  The best management 
practices (BMPs) scheduled for implementation as part of the current EPA 319 grant 
project include:  
 

• animal waste management systems,  
• no-till planting of cropland,  
• multi-purpose ponds,  
• grassed waterways, 
• nutrient management plans, and  
• riparian demonstration projects.  
 

A summary of cumulative project accomplishments for all project segments can be found 
in Appendix B.  
 
Additional water quality improvement practices that were cost shared with PL-566 and 
EQIP funding include: pasture and hayland plantings, cross-fencing grazing lands, wells, 
tanks, pipelines, rock stream crossings, windbreak and shelterbelt plantings.  Water 
quality practices cost shared through Continuous sign-up Conservation Reserve Program 
(CCRP) include CP21 Filter Strips, CP 22 Riparian Buffers, CP 27/28 Farmed Wetland 
Pilot and Buffers, CP30 Marginal Pastureland Wetland Buffers. 
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OBJECTIVE 1: Reduce nitrogen, phosphorus and sediment loading from the 
watershed. 
 

Task 1:  Install Best Management Practices (BMPs) in the watershed to reduce  
nutrient and sediment loading from identified critical areas. 

 
Product 1:  17 Animal Waste Management Systems (AWMS). 
 
Expected Outcome:  Phosphorus loading from AWMS reduced by 4,080  

pounds/year. 
 

Of the 17 AWMS planned for the project period, eight were constructed since FY2000. 
Ten others were a part of PL-566 and EQIP plans but were not constructed for a variety 
reasons.  These include economic factors, herd reductions or dispersions, and partnership 
dissolutions. 
 
One CAFO was constructed with USDA, EQIP cost share assistance and a technical 
service provider (TSP) retained as the engineer for design and construction oversight. 
Although EPA 319 funds were not used for design or construction, project staff attended 
technical assistance meetings with NRCS, the producer and South Dakota Department of 
Environment and Natural Resources (SD DENR) personnel. 
 
Phosphorus load reductions achieved from the construction of AWMS were calculated 
using information from the “Michigan Department of Environmental Quality, Load 
Reduction Estimating Workbook”.  The results of the calculations are shown in Table 4. 
Although the number of AWMS constructed was less than planned, the calculated load 
reductions are four times the 4,080 lb/yr load reduction milestone. 
 
Table 4: Calculated Load Reductions from AWMS. 

Phosphorus Load lb/yr  
 FY  

 
System  

  Before Construction After Construction 
P Load   

Reduction 
Cost Share  

Program 
2000 AFO    929 279   650 PL-566 
2000 AFO 1,688 507 1,182 PL-566 
2000 AFO 1,773 177 1,596 PL-566 
2001 AFO 2,533 253 2,279 PL-566 
2004 AFO 1,937 581 1,356 PL-566 
2005 CAFO 8,864 886 7,978 EQIP 
2006 AFO 1,283 128 1,155 PL-566 
2006 AFO    485  49   437 PL-566 

     
Totals   19,492 2,860 16,633  

*Based on methodologies developed by Michigan DEQ, Illinois EPA, and EPA (STEPL) 
 
 
 
 



 

6  

 
Product 2:  8,500 Acres of No-Till Farming. 
 
Expected Outcome:  Sheet and rill erosion on erodible cropland reduced by 

 5,450 tons. 
 

During this project segment, approximately 11,055.7 acres were planted using the three 
no-till drills owned by the Roberts Conservation District.  While there is continued 
interest in the use of the drills, it has declined somewhat during the last few years.  
Reasons for the decline include: 
 

• Many producers have purchased their own no-till seeding systems, mostly large 
air-seeders that have the ability to plant no-till over large acreages in a short time.  

• While most of South Dakota has experienced drought conditions during the last 
several years, Roberts County has for the most part, remained abnormally wet, 
leading some producers to till fields in order to dry them out for seeding.  

• The continued escalation of farmland prices and rental rates has made some 
producers reluctant to change from conventional farming practices because of the 
possibility of yield reductions.  

 
Increased fuel and other crop input costs along with further education may eventually 
cause a shift to more conservation friendly tillage practices.  The Conservation Security 
Program (CSP) may also provide an incentive for producers to shift toward conservation 
tillage.  CSP payments are tied to the Soil Condition Index (SCI).  The use of fall tillage 
is detrimental to obtaining a high rating for inclusion in the program. 
 
The Revised Universal Soil Loss Equation II (RUSLE II) was used to calculate load 
reductions achieved from no-till (Table 5).  Yields were based on the county average; 
average soil loss differences were for three dominant farmland soil types in the 
watershed.  Calculations were based on corn, soybean, spring wheat rotations with 
conventional tillage consisting of fall chisel plowing followed by spring disk, field 
cultivator and seeding versus a single no-till seeding pass over the land.   
 
The average calculated erosion reduction rate is approximately 0.8 tons/acre with 
subsequent delivery rates to drainages of approximately 40 percent. Phosphorus 
reductions were calculated using an average soil phosphorus content of approximately 1.9 
lb per ton of soil, the amount determined during the PL-566 Project planning and 
documentation process completed during November 1993.  
The milestones for both acres and total erosion reduction were met. 
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Table 5: Acres Planted Using No-Till and Load Reductions Achieved.  

Year 
Acres 

Planted 
Soil Erosion  

Reduced Tons/yr 
Sediment Load 

Reduction Tons/yr 
P Load Reduction 

Lbs/yr 
2000 2,086.4 1,669.1 667.6 1,268.4 
2001 1,764.3 1,411.4 564.6 1,072.7 
2002 1,568.2 1,254.6 501.8   953.4 
2003 1,797.2 1,437.8 575.1 1,092.7 
2004 1,619.4 1,295.5 518.2   984.6 
2005 1,271.2 1,017.0 406.8   772.9 
2006      949    759.2 303.7 577.0 
Total 11,055.7 8,844.6           3,537.8        6,721.7 

* 2006 data to date  
 
Task 2:  Create multi-purpose ponds in the watershed to trap sediment, benefit       
               wildlife and serve as an alternative water source for grazing management    
               systems. 
 
Product 1:  62 Multi-purpose Ponds. 
 
Expected Outcome:  Trap 37,200 cubic yards of sediment. 
 
During the current project period, 59 ponds were constructed in the watershed with PL-
566 and EQIP cost share assistance.  An additional two ponds are slated for construction 
during spring 2007.  Some contracts for ponds were cancelled by producers.  The reasons 
for cancellation included cost, other water sources, and management considerations.  
Based on calculated values, the total sediment reduction expected from the ponds is 
approximately 96,909 cubic yards over the projected 20 year pond “lifespan”.  Using an 
estimated weight of 1,890 lb per cubic yard, the total sediment savings equals 91,579 tons 
or 4,579 tons per year; the total phosphorus reduction approximately 174,000.16 lb. or 
8,700.01 lb per year on average (Table 6).  
 
Most of the ponds were constructed primarily to provide livestock water sources that 
improve grazing distribution in planned grazing systems. The ponds provide benefits for 
wildlife and some are also used for recreation.  
This was a fairly popular practice with producers.  There is interest for the construction of 
more ponds.  Funding to meet the demand may be available through area-wide and state-
wide NRCS EQIP funds and USFWS funds.  
 
Although the number of ponds constructed was fewer than the milestone, the sediment 
reduction milestone was exceeded. 
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Table 6: Ponds Installed and Reductions Achieved.  

Year 
Number 
Installed 

Sediment Reduced 
Tons/pond lifespan 

Phosphorus Reduced  
lb./pond lifespan 

Drainage area 
acres  

2000 13 17,392.09 33,044.97   914.4 
2001 12 24,632.45 46,801.65       1,203 
2002 10 16,218.39 30,814.94 1,385.4 
2003  9   9,633.48 18,303.61 562 
2004  7   9,343.87 17,753.35    882.7 
2005  5  8,078.71 15,349.55 364 
2006  3  6,280.05 11,932.09   534.5 

Totals         59          91,579.04           174,000.16       5,846 
 
Task 3:  Complete Riparian Restoration Projects in the watershed to demonstrate                          
               streambank erosion control and provide benefits to wildlife. 
 
Product 1:  Three Riparian Demonstration Projects. 
  
Expected Outcome:  Bank erosion reduced by 1,999 cubic yards. 
 
Two riverbank stabilizations were completed on the Little Minnesota River and a riparian 
forest buffer on a tributary in the watershed.  The bank stabilizations were completed 
using PL-566 funding; the riparian forest buffer the Continuous Sign-up Conservation 
Reserve Program (CCRP).  
 
During 2000, the first bank stabilization was completed four miles east and one half mile 
south of Sisseton, SD.  Approximately 575 feet of severely eroded riverbank was 
backsloped and stabilized with geotextile fabric and natural stone rip rap according to the 
NRCS 580 practice standard.  The stabilization resulted in a sediment delivery reduction 
to the river of approximately 108.9 tons/yr. 
 
The second, similar bank stabilization was completed during 2001.  Nine hundred feet of 
severely eroding riverbank near the South Dakota / Minnesota border, southwest of 
Browns Valley, MN, was stabilized.  The BMPs installed resulted in a sediment delivery 
reduction of approximately 170.45 tons/yr.  
 
A riparian forest buffer was installed on a tributary of the Little Minnesota River during 
spring 2002.  The four acre buffer consisted of 354 rod rows of shrubs and 531 rod rows 
of trees.  In addition to the trees and shrubs, a 5.4 acre filter strip consisting of native 
grasses was planted adjacent to the trees to reduce sediment delivery from the adjoining 
59.2 acre crop field.  Sediment delivery from the field was reduced by approximately 
1.623 tons/acre/year for a total sediment delivery reduction of 96.08 tons/year. 
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Table 7: Riparian Demonstration Load Reductions. 

Year Sediment Reduction Tons/yr Phosphorus Reduction lb/yr 
2000 108.9 206.91 
2001 170.45 323.85 
2002   96.08 182.55 

Totals 375.43 713.31 
 
Task 4:  Install Grassed Waterways in critical areas to reduce soil erosion and 
               sediment loading in critical cropland areas. 
 
Product 1:  36 Grassed waterways (GWW), 108 acres. 
 
Expected Outcome:  Trap and reduce soil erosion by 615 tons and phosphorus by 

984 lbs. 
 
Grassed Waterways were one of the most popular practices offered to producers during 
the project period.  The 39 waterways installed exceeds the project milestones for number 
and acres installed and sediment and nutrient reductions. 
 
Reductions were calculated with RUSLE II software using average values for the 
dominant soil types for the area.  Total soil loss from the contributing waterways was 
reduced approximately 0.77 tons/acre/year.  About 40 percent of the eroded soil would 
have ultimately been delivered to receiving waters. Phosphorus reductions were 
calculated based on a P content of 1.9 lb per ton of soil as determined by the PL-566 
watershed planning team and documented in the minutes of the team’s November 8, 1993 
meeting. 
 
Table 8: Grassed Waterways Installed and Load Reductions Achieved. 

Year Number  
GWW 

Total 
Length 
Linear 

Feet 

Total 
Acres 
GWW 

Total 
Watershed 

Acres 

Sediment 
Delivery 

Reduction 
Tons/yr 

Phosphorus 
Reduction 

Lbs/yr 

2000 14 25,861 38.5 3,323.0 1,023.5 1,944.65 
2001 13 28,834 34.9 3,083.9      949.84 1,804.70 
2002  3   4,320  5.3    213.5        65.76    124.94 
2003  3   4,560 5.9 1,908.6     587.8 1,116.82 
2004  1   1,530 3.1     66.8      20.6     39.14 
2005  2   4,315 7.9 1,079.0    332.3    631.37 
2006  3   6,611   16.3    303.1      93.4    177.46 

Totals 39 76,031 111.9 9,977.9 3,073.2 5,839.08 
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Objective 2:  Implement an Information and Education (I&E) program for  
                       landowners and lake users. 
 
Task 1:  Inform the public and agency leads about past restoration projects and 
               future projects needed for restoring the watershed. 
Product 1:  6 Year End Project Summaries and Media Updates. 
 
Expected Outcome:  Print media updates to involved agencies of project progress 

and media updates to promote project, to help locate volunteer 
landowner participants. 

 
Year end project summaries were completed each year, published in three county 
newspapers, and submitted to the Roberts County Board of Commissioners.  Grant 
Reporting and Tracking System (GRTS) reports were submitted to the South Dakota 
Department of Environment and Natural Resources (SD DENR) twice each year.  
The project published articles in the three local newspapers two to three times each year 
beginning during 2000, in partnership with the conservation district.  Copies of several of 
the news articles can be found in Appendix C of this report. 
 
During summer and fall 2001, project signs were installed at locations in the watershed 
that are visited frequently by the public.  The locations included, Sica Hollow State Park, 
Nicollet Tower and Interpretive Center, Hartford Beach State Park, and all public access 
areas on Big Stone Lake (Figure 3). 
 
Figure 3: Project Awareness Sign.  
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During February 2002, a Grazing Workshop was sponsored in Sisseton, SD, to increase 
awareness of range and pasture health improvements and their environmental and 
economical impacts.  The workshop was co-sponsored by the Roberts Conservation 
District, SD Cooperative Extension Service, Natural Resources Conservation Service, 
Lariat Gals Cattlewomen, and Farmers Feed and Supply.  
 
During 2003, the Project presented an overview and history of the watershed and 
operations at the Marshall County Township Supervisor’s Association annual meeting in 
Veblen, SD. 
 
Citizens for Big Stone Lake invited the Project Coordinator to speak at their annual 
meeting during June 2005, and participate in an upper Minnesota River watershed 
meeting during October 2005. 
 
During March 2006, the project provided assistance for a Grazing Workshop sponsored 
by the Hamlin County Conservation District.  The workshop, featuring Jim Gerrish, was 
held in Watertown, SD. The project sent letters to many of the livestock producers in the 
watershed and published an article inviting all livestock producers to attend.  Several 
producers from the watershed attended along with producers and officials from other 
districts and watersheds.  Total attendance exceeded 300.   
 
Product 2:  Project Display/ Booth at the County Farm Show. 
 
Expected Outcome:  The booth will allow for project public exposure, the staff will  

be present to answer pertinent watershed questions and  
provide other related information. 
 

The Roberts County Farm and Home Shows were found to be a good way to connect not 
only with the agricultural producers in the watershed but also the urban population and 
community organizations. During the two day shows, project staff was able to personally 
interact with hundreds of producers and other interested individuals concerning water 
quality issues in the watershed.  
 
Product 3:   2 Audits. 
 
Expected outcome:  Final accounting of funds expended in accordance with 

program requirements. 
 
The Roberts Conservation District board of supervisors performs an annual financial 
review.  During 2001, the board of supervisors hired Data Management Services to 
perform a Formal Review of Financial records.  An external audit is planned for the end 
of this project. 
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Task 2: Complete Nutrient Management plans for AWMS installed in the  
watershed to help producers better utilize nutrients in manure. 
  

Product 1:  30 Nutrient Management Plans for AWMS. 
 
Expected Outcome:  Reduced nutrient loading from manure spread on fields. 
 
Twenty-three nutrient management plans have been developed for animal waste 
management systems installed in the project area; an additional two are being developed.  
The total equals approximately 77 percent of the 30 plan milestone.  Some of the existing 
plans and operations have undergone extensive expansion and modification while others 
have gone out of business or reduced livestock numbers.  The current nutrient 
management plans apply approximately 53,100 pounds of phosphorous and 26,000 
pounds of nitrogen over 14,566 acres of cropland. 
 
The current high commercial fertilizer prices have accelerated the interest in livestock 
waste as a form of soil fertility and added value to manure.  If the current trend continues, 
manure management will increase.  
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SUPPORTING PRACTICES. 
 
Practices installed using PL-566, EQIP, CCRP, Local, and USFWS funds are described 
in this section of the report. 
 
1. Pasture and Hayland Planting (NRCS 512 standard). 
 
Conversion of cropland to pasture or hayland, without retiring the land from production 
completely as with CRP, was an option selected by some producers.  The cost-share 
available through PL-566 to assist with seed bed preparation, seed, and seeding costs 
made it economically feasible for producers to convert marginal land from crop to hay 
and pasture.  The conversion reduces sediment and phosphorus loads from the watershed.  
During the current project period, 25 fields, totaling approximately 856.1 acres, were 
seeded.  The conversion to grassland is calculated to reduce total soil erosion by 
approximately 1,355.27 tons per year. This equates to a sediment delivery reduction to 
the Little Minnesota River watershed of approximately 542.1 tons per year, and a 
phosphorus load reduction of about 1,029.98 pounds per year (Table 9).  All load 
reductions are based on differences between a corn, soybean, spring wheat rotation with 
the fall and spring tillage typical of the area and alfalfa hay.  Reductions were calculated 
for each field with RUSLE II using the dominant soil type.  
  
Table 9:  Pasture and Hayland Plantings and Load Reductions Achieved. 

Year 
Number of 
Practices Acres 

Soil Erosion 
Reduction 

tons/yr 

Sediment 
Delivery 

Reduction 
tons/yr 

Phosphorus 
Reduction 

lbs/yr 
2000 12 356.4 638.63 255.45 485.35 
2001   4 105.1 260.84 104.34 198.25 
2002   3 162.5 249.41   99.76 189.54 
2003   3 136.5 120.88   48.35 91.86 
2005   3   95.6   85.51   34.2 64.98 

Totals 25 856.1 1,355.27 542.1 1,029.98 
 
2.  Grazing Land Improvements 
 
Grazing land improvements in the form of practices and grazing management plans have 
been applied to 15,334 acres by 57 producers in the watershed since 2000.  Practices 
installed include ponds, cross-fences, wells, water tanks, pipelines, rock stream crossings 
for livestock, and rural water hook-ups.  Most of the practices were installed as part of 
grazing management plans or rotational grazing systems with a goal of improving pasture 
and range condition and grazing distribution. Cost share funds from PL-566, EQIP, 
USFWS, and South Dakota Game Fish and Parks were used to install most of the 
practices.  
 
Load reductions for grazing land improvements were calculated by determining the 
condition of the land before practices were installed or a grazing plan implemented, and 
again when the practices were implemented and improvements are visible.  Pastures were 
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rated poor, fair, good, or excellent and with management separated by rotational grazing, 
continuous grazing or continuous over-grazing (Table 10).  
 
 Table 10: Pasture Rating Table. 

Pasture 
Rating Management 

Species 
Composition 

Avg. Soil 
Erosion 

Tons/Ac/Yr 
Sediment Delivery 

Tons/Ac/Yr 
       Excellent Rotational grazed Cool / Warm 0.01 0.004 

Good Rotational grazed  Cool  0.18 0.072 
Good  Continuous grazed   Cool 0.32 0.128 
Fair  Continuous over-grazed   Cool 1.7 0.68 
Poor Continuous over-grazed Cool /Invader  2.3 0.92 

 
From these observations, data was entered into RUSLE II using grass species 
composition, grass production estimates, and grazing use practices as variables.  Most of 
the grazing lands in the watershed are located on soils and slopes that are not conducive 
to farming with slopes ranging from nearly level to 40 percent.  Calculations were based 
on a dominant soil for the coteau with an average slope of 7 percent and average slope 
length of 150 feet.  Sediment delivery is estimated to be 40 percent of the total erosion 
rate.  Results realized from improvements installed since 2000 are shown in Table 11. 
 
Table 11:  Grazing Land Improvement Load Reductions. 

Pasture 
Rating 
Before 

Improvemen
ts 

Pasture 
Rating After 
Improvement

s 

Continuous or 
Rotational 

Grazing After 
Improvements 

Total 
Acres 

Total 
Erosion 

Reduction 
Tons/yr 

Sediment 
Delivery 

Reduction 
Tons/yr 

Phosphorus 
Reduction 

lb/yr  
Poor          Fair  Continuous 740.1 444.1   177.6      337.44 
Fair Good  Continuous 4,756.0 6,563.3 2,625.3    4,988.1 
Fair Good Rotational 9,550.9 13,554.2 5,421.7 10,301.23 
Fair      Excellent Rotational 287.1 483.3   193.3      367.27 

Totals     
15,334.

1 2,1044.9 8,417.9 15,994.04 
 
3.  Buffers and Filter Strips – Continuous sign-up Conservation Reserve Program 
    (CCRP). 
 
Continuous sign-up Conservation Reserve Program buffers and filter strips are becoming 
one of the most popular conservation practices available to producers in the project area.  
The ability to take marginal croplands out of production, receive cost share for seeding 
the land to grass, and receiving annual rental payments for the acres enrolled make it 
much easier for the producer to cash flow conservation practice installation.  
 
The primary CCRP practices used were the CP21 Filter Strip, CP22 Riparian Buffer, 
CP30 Marginal Pastureland Wetland Buffer, and the CP27/28 Farmed Wetland Pilot and 
Buffer.  Of the practices, CP27/28 was the most popular with 59 contracts covering 549.7 
acres.  There are currently 49 CP21 contracts covering 267.6 acres, and 17 CP30 
contracts covering 93 acres (Table 12).  As discussed previously, there was only one 
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CP22 Riparian Buffer installed.  Another benefit of the CP27/28 is the restoration of the 
farmed wetlands by plugging the ditches or tiles. 
 
Load reduction calculations were completed with RUSLE II using land use prior to 
enrollment as the baseline and recalculating after the buffers and filters were installed.  
As RUSLE II allows a 50 foot buffer or filter strip, and the actual buffers and filters 
installed average 100 feet, the estimated reductions realized may be conservative. 
 
Table 12: Load Reductions from CCRP Buffers and Filter Strips.  

Practices 
Number of 
Contracts 

Total 
Acres 

Sediment 
Delivery 

Reduction 
Tons/yr 

Phosphorus 
Reduction lbs/yr 

CP27/28 Farmed Wetland Pilot and 
Buffer   59 549.7 446.0 847.4 
CP21 Filter Strip   49 267.6 434.3 825.2 
CP30 Marginal Pastureland Wetland 
Buffer   17 93.0   29.8    56.62 
Totals 125 910.3 910.1 1,729.2 
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EVALUATION OF GOAL ATTAINMENT 

 
The Big Stone Lake Restoration Project is a long-term restoration effort designed to 
ultimately improve the water quality in Big Stone Lake and provide economic, 
recreational, ecological, and aesthetic benefits to both South Dakota and Minnesota.  Big 
Stone Lake and its tributaries were extensively monitored from 1971 -1994.  Data from 
previous assessments and project periods provided the information needed to establish a 
baseline from which to assess water quality problems and develop possible solutions.  
The implementation of best management practices continued during the current project 
segment (2000-2007).  Timing, wet weather, and a shortage of available contractors made 
the installation of some practices difficult.  Volatility in the markets for agricultural 
products led to some delays and cancellations during times of low prices.  
 
Although water sampling was not included as part of the current project, other long-term 
monitoring results from South Dakota Department of Environment and Natural 
Resources indicate that the water quality of Big Stone Lake has gradually improved from 
a hypereutrophic to a eutrophic condition (Figure 4).  
 
The sediment and phosphorus reduction milestones for this continuation project segment 
were exceeded, even though the milestones for the number of units of some of the 
practices were not (Table 13).  
 
Best Management Practices installed but not included in the EPA 319 Project 
Implementation Plan are approved NRCS water quality improvement practices cost 
shared through PL-566, EQIP and CRP.  Load reductions resulting from the additional 
general sign-up CRP, WRP, and Flood Plain Easement lands although not calculated 
should have a significant impact on sediment and nutrient reductions in the watershed. 
The increasing acceptance of no-till and reduced tillage farming practices will have a 
positive impact as well. 
 
The amount of data available as well as pre-project load calculations and vague, long 
term reduction goals that changed with time, project period and personnel make the 
evaluation difficult.  During the previous EPA 319 project periods such as the 1992 
Project Implementation Plan, the stated goal was simply to, “increase the recreational 
potential and lifespan of the lake.”  Sediment load calculations completed during the 
assessment phase put the load from the Little Minnesota River at about 121,000 
tons/year.  Later NRCS calculations for the project area place the sediment load at 
143,200 tons/year, the value used for the reductions in this report. 
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Figure 4: Average Trophic State Index Values for Big Stone Lake 1987-2004 
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Table 13: Calculated Load Reductions 2000-2006. 

Practice 

Total 
Erosion 
Reduced 
Tons/yr 

Delivered 
Sediment Reduced  

Tons/yr 

Delivered 
Phosphorus 

Reduced  
lb/yr 

Riparian / Bank Stabilization      375.43      713.31 
 Pasture/hayland plantings  1,355.27      542.11   1,029.98 
 Ponds (378 Standard)   4,578.95   8,700.00 
AWMS   16,633.00 
CRP Buffers and Filter Strips      910.10   1,729.20 
Grazing land improvements 21,044.9   8,417.90 15,994.04 
 Grassed Waterway    7,683.0   3,073.20    5,839.08 
No-till Farming      8,844.6      3,537.8    6,721.70 
Totals 38,927.77 21,435.49 57,360.31 

 
Phosphorus budgets vary even more widely.  The budgets range from 104,243 lb./year to 
392,000 lb./year depending on when they were completed and by the entity making the 
determination.   As 92,000 lb./year was used in both the 319 Project Implementation and 
PL-566 Watershed Plans, it was the value selected for completing load reduction 
calculations.  The calculations for this project period indicate an approximate, sediment 
load reduction of 15 percent and a phosphorus load reduction of about 14.6 percent.  
Load reductions for the entire PL-566 project period increases the percentages to 26.4 
and 23.5 percent respectively. 
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OTHER USDA PROGRAMS 
Load reductions for the general sign-up Conservation Reserve Program, Flood Plain 
Easement Program and Wetland Reserve Program were not calculated, although the 
water quality impact of these programs is expected to be significant as they include 
conversions of cropland to grass, restricted haying and grazing use, and some wetland 
restorations.  Other land treatment practices installed using USDA cost share funding but 
for which load reduction calculations were not completed include tree plantings, and well 
decommissioning. 
 
Although the other USDA programs are not directly a part of the project, they do play a 
vital role in keeping water resources clean and abundant. These program practices, along 
with the Little Minnesota River / Big Stone Lake Project practices, are improving water 
quality in the project area.  
 
Continuous sign-up CRP practices used in Roberts County for which load reductions 
were not calculated include CP23 Wetland Restoration, CP5A Field Windbreak 
Establishment, CP16A Shelterbelt Establishment, and CP18C Establishment of 
Permanent Salt Tolerant Vegetative Cover. (Figure 5) 
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Figure 5: Wetland Reserve, Conservation Reserve and Flood Plain Easements. 
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OPERATION AND MAINTENANCE REVIEW 
 

Operation and maintenance reviews completed during the project found few problems concerning the 
operation and maintenance of the best management practices installed.  All practices were constructed to 

Natural Resources Conservation Service Standards.  Contracts with producers state that operation and 
maintenance is the responsibility of the producer.  Landowners have been satisfied with the operation of 

their practices and are maintaining them as required, although there have been instances where minor 
modifications and or additions have been made to enhance or simplify operation. 
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COORDINATION EFFORTS 
 
The organizations, agencies, and units of government involved with the Little Minnesota 
River/Big Stone Lake project, along with a brief explanation of contribution, include: 
 
1. Roberts County:  Roberts County served as the project sponsor.  Most project 

responsibilities were delegated to the Roberts Conservation District. 
 
2. Roberts Conservation District:  The District administered the project, coordinated 

between agencies and hired project staff.  Project staff addressed all aspects of the  
project including planning, information and education, and installation of BMPs. 

 
3. South Dakota Department of Environment & Natural Resources (DENR): DENR 

administered the project grant and provided technical assistance. 
 
4. Natural Resources Conservation Service (NRCS):  The USDA NRCS  provided cost-

share funding, and technical assistance for the design and construction of BMPs.  
 
5. NRCS Animal Waste Technical Assistance Team:  The NRCS Animal Waste 

Technical Assistance Team provided designs for animal waste management systems. 
 
6. Farm Service Agency (FSA):  The USDA Farm Service Agency provided cost-share 

funds for the installation of best management practices. 
 
7. US Fish & Wildlife Service:  The US Fish and Wildlife Service provided technical 

assistance and cost-share funds for the construction of multiple use ponds. 
 
8. South Dakota Department of Game Fish and Parks: SD GFP provided technical 

assistance and cost-share funds for wetland restoration and multiple use ponds. 
 
9. Citizens for Big Stone Lake (CBSL):  The Citizens for Big Stone Lake provided 

assistance with information and education activities. 
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SUMMARY OF PUBLIC PARTICIPATION 
 

Conservation practices acceptable to the public in the watershed were identified through 
four public meetings and two mail-in surveys.  The Marshall County and Roberts County 
Conservation Districts developed a survey for residents in each subwatershed.  The  
survey listed practices proposed by a planning team.  Participants were asked to rank the 
practices in order of priority for achieving a reduction in phosphorus delivered to the 
lake.  The survey also requested that landowners and operators identify other 
conservation practices that they would like to implement if the project was funded.  In 
order to reach as many people as possible, brief overviews of the project and the surveys 
were presented at agricultural meetings held in the watershed.  Surveys were also mailed 
to all township board chairmen for board members to complete.  Based on survey results, 
the top five practices ranked from the highest to lowest priority were minimum tillage, 
critical area treatment, grassed waterways, no-till planting, and animal waste 
management systems. 
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ASPECTS THAT DID NOT WORK WELL 
 

During the project some challenges were encountered with the construction of grassed 
waterways.  Timing is critical for installing this practice.  Normally the landowner has to 
harvest the crop before construction can begin.  Therefore, it was suggested that a small 
grain crop should be planted the year of construction.  Construction during the middle to 
the end of August was preferred so that grass seeded could become established before 
winter.  In some instances the seed did not take, and the waterway was washed out the 
following spring which necessitated re-shaping and re-seeding. 
   
The above average precipitation received during recent years lead to operational 
problems with some of the AWMS evaporation ponds constructed during earlier project 
segments.  The cost of annual dewatering had a negative economic impact on these 
operations and made it more difficult to convince producers to construct a system. 
Another practice that created some concerns was the riparian buffer strip.  Most 
landowners are not sold on this practice because they perceived little to no direct benefit 
without an annual payment to compensate for the loss of use of the land.  The Continuous 
sign-up CRP buffer and filter practices have made it much more attractive to take the 
marginal lands out of production and enroll them in a conservation program.  The 
increasing popularity of private wildlife enhancements as well as commercial pheasant 
hunting operations is expected to increase interest in these practices. 
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PROJECT BUDGET AND EXPENDITURES 
The original EPA 319 budget is shown below in Table 14. 
 

Table 14: Original 319 Project Budget. 
Personnel/Support Staff 2000 2001 2002 2003 2004 2005 TOTAL 
Project Cord./Salary @ 2087 hr 29,218 30,262 31,305 32,349 33,392 34,436 190,962 
Admin Sec/Salary @ 687 hr 7,214 7,557 7,901 8,244 8,588 8,931 48,435 
ANMT Assistance 5,000 5,000 5,000 5,000 5,000   25,000 
Engineering & Tech Support 25,000 25,000 25,000 25,000 25,000 25,000 150,000 
SUBTOTAL 66,432 67,819 69,206 70,593 71,980 68,367 414,397 
                
ADMINISTRATION 
COSTS               
Health Insurance 3,500 3,500 3,800 3,800 4,100 4,100 22,800 
Workman’s Comp 750 750 750 750 750 750 4,500 
Travel/ Meetings 300 300 300 300 300 300 1,800 
Equipment/ Maintenance 1,700 1,700 1,700 1,700 1,700 1,700 10,200 
Audit     3,000     3,000 6,000 
Office Supply/ Copies 400 400 400 400 400 400 2,400 
FICA 2700 2700 2700 2700 2700 2700 16,200 
Telephone 900 900 900 900 900 900 5,400 
Info & Education 1,500 1,500 1,500 1,500 1,500 1,500 9,000 
Postage 300 300 300 325 325 325 1,875 
Auto & Bond Insurance 300 300 300 300 300 300 1,800 
Water & Manure Test 350 350 350 350 350 350 2,100 
Errors & Omissions 800 800 800 800 800 800 4,800 
SUBTOTAL 13,500 13,500 16,800 13,825 14,125 17,125 88,875 
GRAND TOTAL 79,932 81,319 86,006 84,418 86,105 85,492 503,272 
 
During January 2003, the project grant agreement was amended to extend the project 
period end date from 22 March 2003 to 28 February 2007.  
 
During May 2006, the agreement was amended to reduce the EPA 319 funds awarded for 
the project to $371,875 when it was determined that funds would not be expended before 
the end of the project period.  All budget categories were reduced with the exceptions of 
health insurance and travel/meetings.  There were numerous reasons to end the project 
under budget including lower than expected labor and technical assistance costs, 
equipment costs, and utility costs.  Expenses were lower than expected during 2004 and 
2005 because of the coordinator’s deployment to Iraq. . 
Actual 319 project expenditures are shown in Table 15. 
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Table 15: REVISED PROJECT 319 BUDGET (ACTUAL EXPENDITURES). 
 2000 2001 2002 2003 2004 2005 2006 2007 TOTAL 
Project 
Coord./Salary @ 
2087 hr 13,585.08 17,833.13 18,720.00 19,231.88 15,633.75 15,629.76 20,608.76  1,545.20 122,787.56 
Admin Sec/Salary @ 
687 hr 4,008.92 5,616.00 5,803.20 6,271.20 6,232.75 4,554.00 8,498.74  1,551.16 42,535.97 
ANMT Assistance                   
Engineering & Tech 
Support 36,000.00 22,500.00 22,500.00 22,500.00 18,750.00       122,250.00 
SUBTOTAL 53,594.00 45,949.13 47,023.20 48,003.08 40,616.50 20,183.76 29,107.50 3,096.36 287,573.53 
                    
ADMINISTRATION 
COSTS                   
Health Insurance 1,663.90 1,972.51 4,620.80 5,013.15 4,569.64 3,137.82 7,119.90  1,475.67 29,573.39 
Workman's Comp   762.03 130.98 126.75 77.25 54.82 984.64   2,136.47 
Travel/ Meetings 130.82 15.00 503.27 116.63 368.64 234.85 475.84  347.16 2,192.21 
Equipment/ 
Maintenance         189.47       189.47 
Audit     450.00         500.00 950.00 
Office Supply/ 
Copies 651.46 507.05 122.14 347.57 166.15 195.63 354.71  152.34 2,497.05 
FICA                   
Telephone 377.70 333.69 357.37 335.33 368.46 295.59 492.31  81.93 2,642.38 
Info & Education 45.00 2,379.33 124.99 56.25 236.92 79.07 180.00  63.85 3,165.41 
Postage 99.00 220.03 153.00 170.89 173.40 174.00 87.60   1,077.92 
Auto & Bond 
Insurance 162.67 112.50 112.50 112.50 112.50      612.67 
Water & Manure 
Test   19.50 128.25 87.75   57.00 157.00   449.50 
Errors & Omissions       749.29 750.00      1,499.29 
*Payroll / 
unemployment tax 1,416.29 2,144.53 2,368.97 2,461.87 1,972.90 1,917.10 2,823.50  280.19 15,385.35 
SUBTOTAL 4,546.84 8,466.17 9,072.27 9,577.98 8,985.33 6,145.88 12,675.50 2,901.14 62,371.11 

GRAND TOTAL 58,140.84 54,415.30 56,095.47 57,581.06 49,601.83 26,329.64 41,783.00 5,997.50 349,944.64 
* Line added to show payroll tax and unemployment payments 

 
During the project period, $375,671 nonfederal cash and inkind match was documented.  
The source of the matching funds include state funds, county funds, conservation district, 
landowner, producer, and Citizens for Big Stone Lake.  This amount exceeds the 40 
percent requirement of $335,515 as stated in the Grant Letter of Agreement for the 
project dated August 9, 1999.  
 
Original projections for other federal fund expenditures were $810,000.  Actual 
expenditures   total $588,767 with approximately $108,600 PL-566 funded practices 
contracted for practices not yet completed, although several have been started and will be 
finished in spring and summer of 2007. 
 
Total expenditures for the project were also less than anticipated with $1,314,382 actually 
expended compared to the projected $1,701,772. 
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Table 16: Total Project Expenditures.  
  2000 2001 2002 2003 2004 2005 2006 2007 TOTAL 
EPA/319 58,141 54,415 56,095 57,581 49,602 26,330 41,783 5,998 349,945 
 
Producer 
and Local 
Match 111,037 75,033 55,210 29,972 36,616 36,981 15,158 15,664 375,671 
Other 
Federal 
Funds 137,847 109,126 66,857 6,400 33,366 32,944 *180,204 22,023 588,767 
Total 307,025 238,574 178,162 93,953 119,584 96,255 237,145 43,684 1,314,382 

*Includes $158,763 EQIP funds for Concentrated Animal Feeding Operation (CAFO) in the watershed. 
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FUTURE ACTIVITY RECOMMENDATIONS 
 

Although the restoration process has been on going the watershed for nearly two decades 
and there has been noticeable improvement in the river and the lake, the mission is not 
fully accomplished.  According to “The 2006 South Dakota Integrated Report for Surface 
Water Quality Assessment,” Big Stone Lake is fully supporting of all beneficial uses. 
However, the same report also states that the lake is “water impaired but has an approved 
TMDL.”  Therefore it can be concluded that there is still room for improvement and more 
work to be done.  Considering the size of the watershed and the lake, it can be concluded 
that there is no quick fix.  All stakeholders in the watershed must take responsibility for 
their area of interest and work cooperatively with other stakeholders for the long term if 
success is to be realized.  The prudent course of action is to continue moving forward to 
achieve steady improvement in water quality over the long term.  The Roberts 
Conservation District will continue to support the restoration process for the watershed at 
every feasible opportunity in the future.
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Appendix A 
 

Project Photographs 
 
 

 
     AWMS, Evaporation Pond. 
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     AWMS, Sediment Basin. 

 
      AWMS, Pond and Sediment Basin. 
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       AWMS, Storage Pond.
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     No-till Seeding, Soybeans on Wheat Stubble. 
 

 
     Streambank before stabilization. 
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       Streambank stabilization completed (Fall 2000). 
 

 
       Streambank Stabilization 1.5yr after construction (2002). 
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      Streambank Stabilization During Flood Event (Spring 2006). 
 

 
       Grassed Waterway Constructed and Mulched (Fall 2001). 
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      Grassed Waterway from Above (Fall 2006). 
 

 
      Grassed Waterway Constructed 2003 (2006 Photo). 
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       Pond Constructed Fall 2005. 
 

 
       Pond Constructed Summer 2004. 
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       Pond Constructed Summer 2002  (2003 Photo). 
 

 
       Pipeline, Tank, and Cross-fences for Grazing System. 
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      Sheet Pile Structure, Wetland Restoration 2006. 
 

 
      Riparian Forest Buffer Planted 2002 (2003 Photo). 
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      Cross-Fence for Grazing Management 2006. 
 

 
      Cross-Fence 2006. 
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      Native Tall Grass Planting. 
 

 
      CP21 Filter Strip near the Little Minnesota River. 
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BRIEF HISTORY AND CURRENT STATUS 
 OF THE BIG STONE LAKE Restoration PROJECT 

 
Big Stone Lake is located on the South Dakota - Minnesota border. The lake occupies the 
valley of a glacial river that drained historic Lake Aggasiz.  The lake’s 12,360 acre 
surface area extends southward for 26 miles from Browns Valley, Minnesota to 
Ortonville, Minnesota and Big Stone City, South Dakota.  
 
During the early 1980s, citizens of South Dakota and Minnesota requested assistance 
from both states and the US EPA to begin restoring Big Stone Lake.  The primary 
concerns were poor water quality, excessive algal blooms, sedimentation, rooted aquatic 
vegetation, and reduced recreation potential.  An EPA Section 314 grant was awarded to 
South Dakota to complete a Diagnostic / Feasibility Study.  The study was completed 
during 1983. During 1984, additional EPA Section 314 grants were awarded to South 
Dakota and Minnesota to begin a lake and watershed restoration project.  Subsequent 
EPA grants have been provided to both states to continue the restoration effort.  
 
Additional funds used to install conservation practices in the earlier phases of the project 
came from the Agricultural Conservation Program (ACP) and Community Development 
Block Grants (CDBG). The primary focus of the early phases of the project was the 
Animal Waste Management System (AWMS), as shown in Table B1. 
 
Table B1: Load Reductions for LMR Practices Installed 1985-1995. 

Practice 
Delivered Sediment 

Reduction Tons/year 

Delivered 
Phosphorus. 

Reduction lb/year 
AWMS    6,053.0 
Ponds (NRCS 378 Std.) 4,105.4   2,393.0 
No-till Farming 2,337.9   1,585.1 
Grassed Waterway (412 Std.)    616.0     417.6 
Totals 7,059.3 10,448.7 

 
The cumulative total of the conservation practices installed in the watershed since the 
beginning of the project include 51 animal waste management systems, 36,515 acres of 
no-till farming, 115 ponds, and 59 grassed waterways. 
  
As a result of the EPA Clean Lakes Program, sewage treatment facilities at Browns 
Valley and Sisseton have been improved and several feedlot retention dams were 
constructed. Wastewater treatment facilities in the cities of Veblen, Peever, Wilmot, and 
Big Stone City, SD have also been upgraded in recent years. (Table B2) 
 
Table B2: Phosphorus Reductions  from Wastewater Treatment Facilities. 

City Delivered Phosphorus. Reduction lb/year 
Sisseton 4,000 
Browns Valley 2,700 
Veblen no data available 
Peever no data available 
Totals 6,700 
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Restoration practices implemented at the lake include access road erosion control, 
shoreline stabilization, and upgraded wastewater treatment.  Some AWMS were 
constructed in the Whetstone River watershed in addition to the systems constructed in 
the Little Minnesota River watershed.  A new lake outlet control structure and a debris 
barrier were constructed at the south end of the lake.  
 
The main purpose of the barrier is diversion of the majority of flow from the Whetstone 
River away from Big Stone Lake.  The Whetstone River was diverted into the lake during 
the 1930s to augment lake levels.  The diversion also resulted in excessive nutrients and 
sediment being deposited in the lake.  The new control structure diverts some of these 
pollutants away from the lake in accordance with the original river flow pattern.  
According to a report prepared by HDR Engineering, the flow management is considered 
less successful because of the high initial cost and the inability to handle large flows.  
However the structure does work in conjunction with the lake level management. (HDR 
7-5). 
 
Table B3: Whetstone River Watershed Reductions. 

Practice 
Delivered Sediment 

Reduction Tons/year 
Delivered Phosphorus  

Reduction lb/year 
AWMS  3,407.0 
Lake Farley Dam 945.0 1,795.5 
Diversion and Flow Management     8.1 1,790.0 
Totals 953.1 6,992.5 

 
EPA Section 319 grant funding has been provided for the Big Stone Lake Project since 
1989, with the most recent 319 grants being awarded during 1996 and 1999.  In addition, 
a USDA PL-566 grant was awarded to Roberts County (SD) and Roberts Conservation 
District for the period of 1996-2005 to assist with continuation of the project by 
providing financial and technical assistance to put water quality improvement practices 
on the ground. (Tables B4 and B5) 
 
Table B4: LMR / BSL Load Reductions 1996-1999. 

Practice 
Delivered Sediment 

Reduction Tons/year 
Delivered Phosphorus. 

Reduction lb/year 
Pasture/hay planting (512 Std.)        291.6     554.0 
Ponds (NRCS 378 Std.)     2,790.0   5,301.0 
AWMS    3,597.0 
Grazing land improvements       580.2   1,102.4 
Grassed Waterway (412 Std.)    4,582.0   8,705.8 
No till Farming    8,144.0 15,473.6 
Totals 16,387.8 34,733.8 
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Table B5: LMR / BSL Load Reductions 2000-2007. 

Practice 
Delivered Sediment 

Reduction Tons/year 
Delivered Phosphorus. 

Reduction lb/year 
Bank Stabilization     375.43      713.31 
Pasture/hay planting (512 Std.)      542.11   1,029.98 
Ponds (NRCS 378 Std.)   4,578.95   8,700.00 
AWMS  16,633.00 
Continuous Sign-up CRP     910.10   1,729.20 
Grazing land improvements   8,417.90 15,994.04 
Grassed Waterway (412 Std.)   3,073.20   5,839.08 
No till Farming   3,537.80   6,721.70 

Totals 21,435.49 57,360.31 
 
The results of the Big Stone Lake Restoration Project are beginning to be realized in 
improved water quality.  Periodic water analyses by SD DENR show a gradual trend in 
water quality improvement during recent years which brings the trophic status of Big 
Stone Lake more in line with other lakes in northeast South Dakota.  This has resulted in 
less extensive and shorter duration algal blooms (Figure 6).  
 
In addition, the fisheries of the lake have improved to the point that a national walleye 
circuit fishing tournament is held annually at Big Stone Lake.  Attendance records at Big 
Stone Lake State Park on the Minnesota side and Hartford Beach State Park on the South 
Dakota side have documented a trend of substantial increases in recreational use of the 
lake.  Comments by lake residents indicate appreciation of the water quality improvement 
that has occurred.  The key partners in the Big Stone Lake Restoration Project have 
included watershed land owners; lake residents; local counties, conservation districts, and 
municipalities; Upper Minnesota River Watershed District; Citizens For Big Stone Lake; 
South Dakota Department of Environment and Natural Resources; Minnesota Pollution 
Control Agency; US EPA; USDA; and US Fish and Wildlife Service.  Additional 
information on state park usage and the lake fisheries is provided below. 
 
STATE PARK INFORMATION  (personal communications with park managers, 2006)  
 
The following table summarizes visitor days at the two state parks on Big Stone Lake 
during recent years. Although there hasn’t been a steady increase in park usage there 
definitely is a trend toward higher lake usage. 
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Figure 6: Long-term Cumulative Average Trophic State.  

(Based on available data from 1989 to 2004)
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Table B6: Park Visitation.  

 Big Stone Lake State Park (MN) Hartford Beach State Park (SD) 
Year Attendance Attendance 

1986 to 1993 (ave.) 11,000 to 13,000 57,000 to 59,000 
1994 15,500 *55,000 
1995 18,500 66,336 
1996 25,000 61,944 
1997 28,500 66,375 
1998 33,700 72,000 
1999 36,559 77,229 
2000 35,268 68,901 
2001 23,772 75,390 
2002 32,545 88,410 
2003 52,444 84,009 
2004 52,946 **66,154 ---***84,813 
2005 55,707 **68,605 ---***87,995 

*Hartford Beach campground under construction / renovation.      
**Visitation calculation formula changed from 3/vehicle to 2.34/vehicle. 
***Visitation using old formula for comparison purposes. 
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FISHERIES INFORMATION  
 
Big Stone Lake and its fishery provide one of the main attractions for Big Stone Lake 
State Park, Hartford Beach State Park, and several resorts, as well as an important 
recreational attraction for Ortonville, Big Stone City and surrounding communities.  The 
fishery of the lake has the potential to contribute substantially to local and state 
economies.  Creel surveys conducted during open water and ice fishing seasons estimated 
the impacts during several time frames in the cumulative project period (Table B7).  The 
most recent creel survey, conducted during 2002-2003, shows not only a reduction in 
angler trips and angler hours, but also a reduction in walleye catch rates for the summer 
fishing.  These rates were higher than the 1987-1988 levels but below the 1993-1994, 
1994-1995, and 2001-2002 (Domeier, 10).  
 
Table B7: Fishery Information. 

Creel Survey Angler Trips Angler Hours Economic Value 
1987-88 60,575 195,446 $1,272,075 
1993-94 73,981 287,306 $2,737,297 
1994-95 95,334 329,633 $3,908,694 
2001-02 54,088 198,621 $3,324,433 
2002-03 35,818 122,818 $2,256,534 

Data from: MN DNR  
 
PAST MANAGEMENT (excerpts from Lake Management Plan, Minnesota Department of 
Natural Resources, 5/29/96, and Minnesota DNR website 2006) 
 
The fishery of Big Stone Lake has historically been managed primarily for walleye, with 
a secondary emphasis on yellow perch, bluegill, black crappie, northern pike, largemouth 
bass and channel catfish.  
 
During the years between 2000 and 2005 the walleye fry stocking in Big Stone Lake 
ranged from 3 million to 6 million per year with the exception of 2001 when no fish were 
stocked. 
 
Walleye sampling completed during 2005 yielded an average of 40.6 fish per net versus a 
typical catch rate of 3.2-15.3 fish per net for lakes with similar physical and chemical 
characteristics.  
 
Perch sampling data for 2005 indicates an average catch rate of 63.5 fish per net as 
opposed to a typical catch rate of 3.0-22.5 fish per net in lakes with similar physical and 
chemical characteristics. 
 
PRESENT LIMITING FACTORS 
 
Agricultural, domestic, and municipal pollution have degraded fisheries habitat, reduced 
recreational appeal and aesthetic quality of the lake, and increased the likelihood of more 
direct effects to the fisheries in the form of fish kills.  Drainage and land use changes in 
the lake's watershed have contributed to increased sediment and nutrient loading, changes 
in tributary flows, increases in water level fluctuations, and direct destruction of aquatic 



 

46  

habitats (particularly streams and wetlands).  It is projected that sediment and nutrient 
loading have probably degraded water quality, and altered physical habitat.  Vegetation 
and bottom composition may have changed to become less conducive for desirable fish 
species.  
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Appendix C 
 

Newspaper Articles 
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