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EXECUTIVE SUMMARY 
 
PROJECT TITLE:  Firesteel Creek / Lake Mitchell Watershed Project – Segment 2 
 
SECTION 319 GRANT NUMBERS: 9998185-07 and 9998185-08 
 
PROJECT START DATE:  11 Sep 2007 PROJECT COMPLETION DATE:  30 Jun 2010 
 
FUNDING:  
 Additional Actual 
Funding Sources Original Amended Expenditures 
EPA Grant 07 $250,000  $220,675.16 
EPA Grant 08  $150,000 $0.00 
State (GF&P/SDRCF/SDSU) $8,250  $0.00 
Other Federal $136,510 $126,000 $76,347.00 
Local  $199,694 $100,001 $141,852.36 
 
Total: $594,454 $376,001 $438,874.52 
 

 
SUMMARY OF ACCOMPLISHMENTS 

 
The Firesteel Creek / Lake Mitchell Watershed Project – Segment 2 is the continuation of a 
previous implementation project (Segment 1) whose overall long-term goal is to:  

 
Reduce the nutrient (phosphorus) and sediment loading into Lake Mitchell by 50 
percent by the year 2015 in order to restore water quality to a level that supports 
its priority use as a domestic water supply, and other multiple uses. 

 
The Davison Conservation District sponsored the implementation project with partnership from 
the City of Mitchell, Aurora, and Jerauld Conservation Districts.  The initial Segment 2 project 
grant became effective May 15, 2007.  With amendments and additional funding, the project 
continued until June 30, 2010.  The objectives of this project segment (summarized) were: 
 

1. Implement Best Management Practices in the Firesteel Creek watershed to reduce 
phosphorus loading by an additional 4 percent, and sediment loading by an additional 2 
percent to Lake Mitchell. 

2. Provide information to a minimum of 250 watershed landowners and 30,000 area citizens 
about project activities, progress, and goals for water quality to gather local support and 
input, and to increase the implementation of BMPs by landowners. 

3. Monitor and document project accomplishments, finances, and milestone progress to 
provide information needed to manage and administer the project in a manner that will 
result in reaching project objectives and attaining the project goal. 
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BMPs installed under Objective 1 included animal waste storage facilities (AWSF), rotational 
grazing, riparian management, seeding of perennial vegetation on cropground, wetland 
restoration, grassed waterways, filter strips, and shoreline stabilization. 
 
Information and education activities under Objective 2 included newsletters, newspaper articles, 
tours, mailings, and project updates and presentations.  Several of these items can be found in 
Exhibit B of this report. 
 
For Objective 3, project progress and expenses were documented using the on-line SD NPS 
Project Management System (or BMP Expense Tracker).  Grants Reporting & Tracking System 
(GRTS) reports were completed either on an annual or semi-annual basis showing 
target/milestone progress and project status. 
 
Table 11 lists all the milestones set for the project and the amount achieved.  Most goals set for 
the project were met or exceeded. 
 
Based on the STEPL computer-modeled nutrient reduction estimates, a phosphorus reduction of 
13,296.3 lbs/yr (6.6 tons/yr) were realized from project activities implemented through June 
2010.  Nitrogen and sediment reductions were estimated at 57,505.4 lbs/yr (28.8 tons/yr) and 
630.8 tons/yr respectively.  The N and P load reductions were accomplished by focusing 
primarily on improvements to priority feeding operations along the main branches of Firesteel 
Creek, while the sediment reductions came primarily from grazing improvements, riparian 
management, and seeding cropland to perennial vegetation.  Because the STEPL estimates are 
on-site reductions and not necessarily delivered reductions, it is difficult to estimate a percent 
reduction delivered to Lake Mitchell from Best Management Practice (BMP) installation.  Future 
water quality sampling and/or an update to the AGNPS computer model may help determine if 
designated beneficial uses and water quality targets are being met. 
 
During the spring of 2010, it was decided to roll the existing, stand-alone Firesteel Watershed 
Project into the larger Lower James River Implementation Project, sponsored by the James River 
Water Development District.  A resolution dated June 2010 was submitted by the Davison 
Conservation District de-obligating the remaining balance of 319 funds in the amount of 
$179,278.41 from the Segment 2 budget, which was then transferred to the Lower James Project.  
BMP implementation will continue in the Firesteel Creek/Lake Mitchell watershed through the 
Lower James project. 
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INTRODUCTION 
 
Lake Mitchell is a man-made reservoir located on Firesteel Creek in the James River Basin 
geological subdivision of the glaciated Central Lowland Province in southeastern South Dakota 
(HU 10160011 + 100).  Lake Mitchell has served as the sole source of drinking water for the city 
of Mitchell since 1928 and the Davison Rural Water System since 1985.  The lake is also a hub 
for recreational activity for area residents.  The approximately 351,000 acre Firesteel Creek 
watershed is located in Davison, Aurora, and Jerauld counties (Figure 1).  Landuse in the 
watershed reflects the diversified agriculture of the region; with 42 percent of the land classified 
as rangeland, 36 percent cropland, 17 percent pastureland, and 5 percent other. 
 
Firesteel Creek is divided into two main tributaries.  The east fork begins north of Wessington 
Springs and travels south until it reaches the confluence of the west fork.  The west fork begins 
in the Wessington Springs Hills northwest of Plankinton and travels east until it reaches the 
confluence with the east fork in Blendon Township in northwest Davison Country.  Firesteel 
Creek, from the lake to the confluence of the east and west forks, is designated as a permanent 
warm water fishery with limited contact recreational usage.  The east fork from the east-west 
confluence to state highway 34 is assigned the water quality standards for a semipermanent 
fishery and limited contact recreation.  The beneficial uses designated for the west fork from the 
east-west confluence to Lake Wilmarth is a marginal warmwater fishery with limited contact 
recreation (Figure 2).  Table 1 lists the water quality parameters and limits assigned for the 
designations indicated. 

During 1992, Mitchell city officials 
contacted the Department of 
Environment and Natural Resources 
(DENR) regarding concerns of 
declining water quality in Lake 
Mitchell.  Continuous taste and odor 
problems with drinking water and 
excessive annual algae blooms were 
among the primary concerns 
commonly expressed by city 
residents, lake-shore property 
owners, and recreational users.  
DENR initiated a watershed 
assessment study (1993) under the 
Nonpoint Source (NPS) 
management program to identify, 
prioritize, and present alternatives to 
correct potential NPS pollution in 
the watershed.  The watershed 
assessment study was completed 
during 1996 and a comprehensive 
final report (Phase I Lake 
Mitchell/Firesteel Creek Diagnostic 
Feasibility Study) was finalized 
during 1997.  The report 

Table 1.  South Dakota water quality standards for 
specific stream segments. 

Designation Parameter Limits 
unionized ammonia < 0.04 mg/L 
dissolved oxygen > 5.0 

pH > 6.5 and < 9.0 su 
suspended solids < 90 mg/L 

temperature < 26.67° C 
fecal coliform* < 2000 / 100 ml 

alkalinity < 750 mg/L 

Permanent 
warmwater fishery 
and limited contact 

recreation 

nitrates < 50 mg/L 
unionized ammonia < 0.04 mg/L 
dissolved oxygen > 5.0 

pH > 6.5 and < 9.0 su 
suspended solids < 90 mg/L 

temperature < 32.22° C 
fecal coliform* < 2000 / 100 ml 

alkalinity < 750 mg/L 

Semipermanent 
warmwater fishery 
and limited contact 

recreation 

nitrates < 50 mg/L 
unionized ammonia < 0.05 mg/L 
dissolved oxygen > 4.0 

pH > 6.0 and < 9.0 su 
suspended solids < 150 mg/L 

temperature < 32.22° C 
fecal coliform* < 2000 / 100 ml 

alkalinity < 750 mg/L 

Marginal 
warmwater fishery 
and limited contact 

recreation 

nitrates < 50 mg/L 
*grab sample 
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recommended an 11% reduction in chlorophyll-a (algae biomass) through a 50% reduction in 
total phosphorus loading from Firesteel Creek.  Phosphorus reduction potential was based on 
Agricultural Nonpoint Source (AGNPS) land use modeling.  The study ultimately focused on 
improving the trophic state of Lake Mitchell. 
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Figure 1:  Firesteel Creek Watershed. 
 
DENR prepared the first impaired waterbodies list in 1998 to satisfy biennial requirements of 
section 303(d) of the federal Clean Water Act.  All impaired waterbodies require Total 
Maximum Daily Load (TMDL) development.  Lake Mitchell and Firesteel Creek were 
considered impaired for nutrients prior to the 1998 listing cycle.  EPA Region 8 granted DENR 
special TMDL approval for the nutrient impairment based on content during the 1997 watershed 
assessment final report.  DENR relied on the average Trophic State Index (TSI) value of assessed 



 3

lakes to make impairment decisions for the 1998 listing cycle.  Lake Mitchell exceeded the TSI 
criteria and the beneficial uses were considered non-supporting though the lake was not placed 
on the 1998 303(d) list based on prior special approval for nutrients. 
 
DENR continued to generate a 303(d) list of impaired waterbodies on a biennial schedule.  
During 2004, DENR combined the 303(d) list of impaired waterbodies with the 305(b) Surface 
Water Quality Assessment into an Integrated Report (IR).  The warmwater permanent fish life 
beneficial use assigned to Lake Mitchell continued to have a non-support status for Trophic State 
Index (TSI) until the 2008 reporting cycle.  The 2008 IR and 2010 IR placed Lake Mitchell in 
full support of all designated beneficial uses. 
 
The assessed segment of Firesteel Creek includes the West Fork of Firesteel Creek to the Mouth 
of the James River.  This segment of Firesteel Creek was also given special approval for 
nutrients prior to the 1998 listing cycle.  Firesteel Creek was intended to be listed as impaired for 
Total Dissolved Solids (TDS) and water temperature in the 2004 IR.  However, both parameters 
were mistakenly linked to the special approval nutrients TMDL and appeared as impaired with 
an approved TMDL.  This was corrected in the 2006 IR and Firesteel Creek remained on the 
impaired waterbodies list for TDS and water temperature through the 2008 reporting cycle.  
Firesteel Creek was delisted for temperature in the 2010 IR based on compliance of new data in 
accordance with the listing methodology.  The 2010 IR listed the segment of Firesteel Creek as 
impaired for TDS and E.Coli bacteria. 
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Figure 2.  Firesteel Creek beneficial use locations. 

 
 
 
Assessment project water quality sample results and computer modeling indicated that although 
the sediment loading was low compared to other eastern South Dakota watersheds, nutrient 
(phosphorus) concentrations were high.  Analysis of the results indicated that the most likely 
sources of the nutrient loading were animal feeding operations (AFOs) and/or intense summer 
long grazing.  The impact of grazing was difficult to quantify.  AFOs were estimated to 
contribute 51 percent of the soluble phosphorus (P) load in the watershed.  The AGNPS 
reduction response model estimated that a 50 percent reduction in P inputs would reduce in-lake 
phosphorus by 17 percent and decrease chlorophyll a concentrations sufficient to reduce the TSI 
for chlorophyll-a to a mesotrophic level (Phase I Final Report). 
 
It was recommended that AFOs with an AGNPS non-corrected rating of > 30 or a distance 
corrected rating > 20 be targeted for treatment.  Of the 241 animal feeding operations assessed, 
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116 were identified as having a non-corrected AGNPS ranking > 30; 155 feeding operations a 
distance corrected AGNPS ranking of > 20 (Table 2.).  Computer simulations indicated that if 
the potential runoff from the 37 feedlots with a non-distance ranking of > 50 were addressed; the 
soluble P concentrations delivered to Lake Mitchell would be reduced by approximately 37 
percent. 

 
The Firesteel Creek Watershed Project is the 
result of recommendations made by the 
diagnostic/feasibility study.  Funding for 
project activities was made possible, in part, 
by grants awarded by the United States 
Environmental Protection Agency to the 
South Dakota Department of Environment 
and Natural Resources.  A $250,000 EPA 
319 grant was awarded during September 
2007 to continue efforts began in Segment 1 
designed to reduce nutrient loading to Lake 
Mitchell.  A $150,000 amendment to the 
grant was awarded in May 2008 to partially 
fund the Firesteel Creek Riparian Area 
Management (RAM) program designed to 
provide landowners an incentive to establish 
buffer strips along Firesteel Creek in order to 
improve the water quality of Lake Mitchell. 
 
 
 

Table 2.  AGNPS rating for animal feeding 
operations (AFOs). 

Rating 
Non-

distance 
corrected 

Distance 
corrected 

91 - 100 0 0 
81 - 90 0 0 
71 - 80 6 1 
61 - 70 7 1 
51 - 60 24 0 
41 - 50 36 4 
31 - 40 43 26 
21 - 30 48 51 
11 - 20 37 72 
0 - 10 40 86 

TOTALS 241 241 
AGNPS rank 81 - 100 = extremely critical 
AGNPS rank 61 - 80 = very critical 
AGNPS rank 41 – 60 = critical 
AGNPS rank 21 – 40 = possibly critical 
AGNPS rank 0 – 20 = not critical 
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PROJECT GOALS, OBJECTIVES, AND ACCOMPLISHMENTS 
 
The goal of the implementation project is reduce the nutrient (phosphorus) and sediment loading 
into Lake Mitchell by 50 percent by the year 2015 in order to restore water quality to a level that 
supports its priority use as a domestic water supply, and other multiple uses.  Objectives to reach 
this goal include: 
 
Objective 1.  Implement Best Management Practices in the Firesteel Creek watershed to reduce 
phosphorus loading by an additional 4 percent, and sediment loading by an additional 2 percent 
to Lake Mitchell. 
 

Task 1.  Design and construct livestock nutrient management BMPs – animal waste storage 
facilities (AWSF) and nutrient management plans (NMP). 

 
Product 1.  Animal Waste Storage Facilities:  3 units planned 
 
Accomplishment:  During the Segment 2 project period, 3 AWSF were installed at 
priority feeding operation sites previously identified in the assessment study.  Two of the 
facilities are located in Jerauld County and one in Davison County.  Two of the facilities 
were constructed using USDA Environmental Quality Incentives Program (EQIP) funds, 
while the third was cost shared using EPA 319 dollars.  All AWSF were conventional 
systems designed with sediment basins and evaporation ponds to contain 100 percent of 
the feedlot runoff.  All systems were designed and certified by NRCS engineering staff. 
 

Table 3.  Product 1 nutrient load reduction estimates. 
Type of 

Operation 
Year 
Built 

Animal 
Units 

Days of 
Confinement 

N Reduction 
(lbs/yr) 

P Reduction 
(lbs/yr) 

Beef FY08 1000 365 17,336.5 3900.7 
Beef FY09 999 365 14,736.0 3315.6 
Beef FY10 999 365 17,336.5 3900.7 

TOTALS  2,998  49,409.0 11,117.0 
Nutrient reduction estimates from STEPL:  Spreadsheet Tool for the Estimation of Pollutant Load v. 4.0 

 
During the Segment 2 project period, 5 nutrient management plans (NMP) were planned 
of which 3 were also applied.  All nutrient management plans were written by the NRCS 
Agricultural Nutrient Management Team. 
 

Task 2.  Plan and install grassland management systems 
 
Product 2.  Rotational Grazing Systems:  2000 acres planned 
 
Accomplishment:  A total of 1,946 acres of pastureland/rangeland were reported as 
improved within the watershed boundary during the project period through the NRCS 
EQIP program.  Improved acres are reported using the term “prescribed grazing” which is 
generally defined as a rotational grazing system which ensures that livestock forage 
demand is balanced with forage supply, has planned periods of growing season rest 
within grazing units, and season-of-use is alternated between years. 
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Table 4.  Product 2 nutrient load reduction estimates. 

Product Acres 
Planned 

Acres 
Completed 

N Reduction 
(lbs/yr) 

P Reduction 
(lbs/yr) 

Sediment 
Reduction 
(tons/yr) 

Rotational 
Grazing 2000 1946 2575.0 342.9 151.0 

Nutrient reduction estimates from STEPL:  Spreadsheet Tool for the Estimation of Pollutant Load v. 4.0 
 
Product 3.  Riparian Management (Amended Product):  475 acres planned 
 
The Firesteel Creek Riparian Area Management (RAM) Program began as an amendment 
to the Segment 2 grant agreement to provide landowners an incentive to establish buffer 
strips along Firesteel Creek in order to improve the water quality of Lake Mitchell.  The 
initiative was intended to complement the USDA Continuous CRP buffer program by 
making it possible to enroll areas into the RAM program beyond the maximum average 
width that CRP offers, or other areas that may not be eligible for CRP.  It was thought 
that enrolling these additional acres would give the landowner more flexibility to square 
up a buffer on crop ground or make it easier to fence off a riparian area in a pasture.  
Fifteen year lease agreements or longer-term conservation easements were available to 
landowners along the main stems of Firesteel Creek.  Funding for the RAM program 
came from an amendment to the EPA 319 grant awarded in FY08 as well as local funding 
from the City of Mitchell, the James River Water Development District, and the Lower 
James Resource Conservation and Development Conservation Innovation Grant. 
 
Accomplishment:  Three (3) lease agreements and one (1) permanent easement were 
signed under the Firesteel RAM program.  Each lease contains both Continuous CRP 
CP30 (Marginal Pastureland Wetland Buffer) and RAM acres.  RAM lease agreements 
coincide with the effective date of the Continuous CRP contract.  All signed lease 
agreements are within the first 5 miles of the Lake Mitchell inlet in Davison County. 
 

Table 5.  Riparian Area Management (RAM) contracts during Segment 2 project period. 
 Lease 1 Lease 2 Lease 3 TOTALS 
Contract Length 10/1/08 – 9/30/23 10/1/08 – 9/30/18 12/1/08 – 9/30/23  
RAM acres 138.7 75.8 29.1 243.6 
CP30 acres 52.8 19.2 4.8 76.8 
TOTALS 191.5 95.0 33.9 320.4 
Livestock Exclusion 100 cow/calf pairs 45 c/c pairs 30 c/c pairs  

 
Lease #2 is a 10-year contract instead of a 15-year as stipulated under the original RAM 
program guidelines.  Because of this, only local dollars were used for the RAM acres. 
 
A permanent easement was purchased during December 2008 for land along the east fork 
of Firesteel Creek in Aurora County under the authorization of the RAM program using 
EPA 319 and City of Mitchell funds.  The 28.8 acre tract along crop ground was seeded 
to grass in the spring of 2009 which is to be maintained for the life of the easement.  The 
easement is held by Northern Prairies Land Trust of Sioux Falls, SD. 
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Table 6.  Product 3 nutrient load reduction estimates. 

Product Acres 
Planned 

Acres 
Completed

N Reduction 
(lbs/yr) 

P Reduction 
(lbs/yr) 

Sediment 
Reduction 
(tons/yr) 

Riparian Management 475 349.2 1273.4 881.2 30.5 
Nutrient reduction estimates from STEPL:  Spreadsheet Tool for the Estimation of Pollutant Load v. 4.0 

 
Task 3.  Implement BMPs on 200 acres of cropland through the establishment of perennial 
vegetation, restoration of wetlands, and the installation of filter strips and grassed waterways 
to reduce sediment loads.  No project funds were used for this task of the project.  All 
accomplishments were in conjunction with other programs.  There was great participation 
with these programs; the goals achieved are listed in the following tables for product 4 
through product 6. 
 

Product 4.  Seeding of cropland to perennial vegetation:  50 acres planned 
 
Accomplishment:  Continuous CRP CP37 (Duck Nesting Habitat) and CP38 (SAFE 
Wildlife Habitat for Pheasants) are relatively new practices that began in FY07 and FY08 
respectively.  The CP37 practice is used to enhance duck nesting habitat on the most duck 
productive areas of the state while CP38 can be used with other corresponding practices 
to seed areas (minimum of 20 acres) to grass, forbs, and legumes best suited for pheasant 
cover. 
 

Table 7.  Product 4 nutrient load reduction estimates. 

Product Acres 
enrolled

N Reduction 
(lbs/yr) 

P Reduction 
(lbs/yr) 

Sediment 
Reduction 
(tons/yr) 

CP2 (Est. of Native Grasses) 6.0 28.5 9.2 5.7 
CP28 (FWP – buffer) 51.5 192.0 53.5 30.2 
CP37 (Duck Nesting Habitat) 172.8 701.5 218.8 127.5 
CP38 (SAFE Wildlife Habitat 
for Pheasants) 140.2 565.4 176.0 102.3 

TOTALS 370.5 1487.4 457.5 265.7 
Nutrient reduction estimates from STEPL:  Spreadsheet Tool for the Estimation of Pollutant Load v. 4.0 

 
Product 5.  Wetland Restoration:  10 wetlands for a total of 50 acres planned 
 

Table 8.  Product 5 activities. 

Product Acres 
enrolled

N 
Reduction 

(lbs/yr) 

P 
Reduction 

(lbs/yr) 

Sediment 
Reduction 
(tons/yr) 

CP23/23A (Wetland Restoration) 77.7 NA NA NA 
CP27 (FWP – Cropped Wetland) 23.4 NA NA NA 
TOTALS 101.1    
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Product 6.  Filter strips and grassed waterways: 100 acres of filter strips planned 
 1000 LF of grassed waterways planned 
 
Table 9.  Product 6 nutrient load reduction estimates. 

Product Acres enrolled N Reduction 
(lbs/yr) 

P Reduction 
(lbs/yr) 

Sediment 
Reduction 
(tons/yr) 

CP8A (Grass Waterways) 2253 LF (2.9 ac.) 359.0 94.1 48.4 
EQIP open channel 2900 LF (5.2 ac.) 2387.5 399.4 131.7 
CP22 (Riparian Buffer) 3.0 ac. 12.2 3.5 2.1 
TOTALS 11.1 ac. 2758.7 497.0 182.2 

Nutrient reduction estimates from STEPL:  Spreadsheet Tool for the Estimation of Pollutant Load v. 4.0 
 
For the grass waterways, subwatersheds above the applied BMP were taken into 
consideration when estimating the nutrient load reduction.  For the CP8A grass 
waterway, a 110 acre subwatershed (100% cropground) was used and a 1,026 acre 
subwatershed (50% pastureland : 50% cropground) was used for the EQIP open channel. 

 
Task 4.  Restore 2200 LF of shoreline along Lake Mitchell to protect the shoreline from 
erosion 
 

Product 7.  Shoreline Stabilization:  2200 LF planned 
 
In 2009, the City of Mitchell installed rip-rap along 215 linear feet of previously eroding 
shoreline on the southwest side of Lake Mitchell. 
 
Gabions installed on Lake Mitchell during the 1980s have failed over the last several 
years because of water level fluctuations during freezing and thawing.  An inspection 
report by the NRCS national engineering staff determined the failure to be related to the 
lifespan of the wire on the gabions.  The City of Mitchell completed the Redstone 
Stabilization Project during September 2006 by replacing approximately 2200 linear feet 
of failed gabions with rip-rap. 
 
The City of Mitchell is currently using Nonpoint Source funds received through a Clean 
Water State Revolving Fund loan to replace failed gabions near the Lake Mitchell 
campground on the south side of Lake Mitchell during the fall of 2010. 
 
 

Table 10.  Product 7 nutrient load reduction estimates. 

Product Linear Feet N Reduction 
(lbs/yr) 

P Reduction 
(lbs/yr) 

Sediment 
Reduction 
(tons/yr) 

Shoreline Stabilization 215 1.9 0.7 1.4 
Nutrient reduction estimates from STEPL:  Spreadsheet Tool for the Estimation of Pollutant Load v. 4.0 
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Objective 2.  Provide information to a minimum of 250 watershed landowners and 30,000 area 
citizens about project activities, progress, and goals for water quality to gather local support and 
input, and to increase the implementation of BMPs by landowners. 
 

Task 5.  Plan and implement 11 information activities that increase BMP implementation by 
landowners, and project participation by partners and the general public. 

 
Product 8.  Increased BMP installation:  11 activities planned 
 
Accomplishment:   
 
Presentations/Updates 
• Mitchell City Council, Mitchell, SD (Oct 2008) 
• Focus 2020 subcommittee group, Mitchell, SD (Oct 2008) 
• Lower James RC&D/Watershed Coordinators meeting, Mitchell, SD (Mar 2009) 
• Lake Mitchell Development committee meeting, Mitchell, SD (Apr 2009, May 2009) 
• EPA 319 Coordinators meeting, Pierre, SD (Mar 2010) 
 
Tours 
• Watershed tour for conservation district board members, county commissioners, and 

area state legislatures (Sep 2009) 
 
Other 
• Sixteen (16) newspaper articles in the regional daily newspaper concerning the 

Firesteel watershed project or Lake Mitchell (12,000 household circulation) 
• Three (3) Firesteel Creek newsletters sent to watershed producers and area residents 

(Mar 2009, Sep 2009, Apr 2010) 
• Continuous CRP/RAM postcard sent to landowners along main stems of Firesteel 

Creek (Feb 2010) – approximately 75 sent 
• AWS factsheet sent to priority feeding operations 
• RAM program article for Aurora County Conservation District newsletter (Mar 2010) 
• Lake Mitchell webpage development for City of Mitchell website (Spring 2010) 

 
Objective 3.  Monitor and document project accomplishments, finances, and milestone progress 
to provide information needed to manage and administer the project in a manner that will result 
in reaching project objectives and attaining the project goal. 
 

Task 6.  Complete project reports and monitor project progress to meet SD Department of 
Environment and Natural Resources (DENR) 319 program requirements. 

 
Accomplishment:  Completed 
 
Project progress and expenses were documented using the on-line SD NPS Project 
Management System (or BMP Expense Tracker).  Grants Reporting & Tracking System 
(GRTS) reports were completed either on an annual or semi-annual basis showing 
target/milestone progress and project status. 
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PLANNED AND ACTUAL MILESTONES 
 
Planned and actual milestones completed for Segment 1 and 2 of the Firesteel Creek/Lake 
Mitchell Watershed Project can be found in Table 11.  Some milestones will continue on after 
the completion of this project through the Lower James Implementation Project sponsored by the 
James River Water Development District. 
 
Table 11.  Planned Versus Completed Project Activities 

Segment 1 Segment 2 Total  Objective/Task/Product 
Actual Planned Actual Achieved 

OBJECTIVE 1:  BMPs to reduce Phosphorus         
and Sediment Loading.         
Task 1.  Livestock Nutrient Management BMPs         
    Prod. 1.  Animal Waste Mgt. Systems          
      AWMS design and construction 15 3 3 18 
      Nutrient Mgt. Plan 15 3 3 18 
Task 2.  Grazing Mgt. Systems         
    Prod. 2.  Rotational Grazing Mgt. 12,483 ac. 2,000 ac. 1946 ac. 14,429 ac. 
    Prod. 3.  Riparian Area Grazing Mgt.   475 ac. 349.2 ac. 349.2 ac. 
Task 3.  Cropland BMPs          
    Prod. 4.  Seeding  479.5 ac. 50 ac. 370.5 ac. 850 ac. 
    Prod. 5.  Wetland Restoration   50 ac. 101.1 ac. 101.1 ac. 
    Prod. 6.  Filter strips/grassed waterways 615 ac. 100 ac. 9.1 ac. 624.1 ac. 
Task 4.  Shoreline Stabilization         
    Prod. 7.  Shoreline & streambank stabilization 825 LF 2,200 LF 215 LF 1040 LF 
OBJECTIVE 2:  Public Information Campaign         
Task 5.  I & E activities         
    Prod. 8.  I & E activities          
      Newsletters   4 3 3 
      Tour 8 1 1 9 
      Presentations 9 2 5 14 
      News releases 4 4 17 21 
      Fact Sheet   0 1 1 
      Webpage Development   0 1 1 
OBJECTIVE 3:  Progress Reporting         
Task 6.  Reporting         
    Prod. 9.  Reports         
      Mid-year report   3 0 0 
      Annual report   2 2 2 
      Final report 1 1 1 2 

 



 12

MONITORING RESULTS  
 
Table 12.  Load reduction summary by Product 

Product 
N Reduction 

(lbs/yr) 
P Reduction 

(lbs/yr) 
Sediment 
Reduction 
(tons/yr) 

Prod. 1.  AWSF 49,409.0 11,117.0 0.0 
Prod. 2.  Rotational Grazing Systems 2575.0 342.9 151.0 
Prod. 3.  Riparian Management 1273.4 881.2 30.5 
Prod. 4.  Cropland to perennial vegetation 1487.4 457.5 265.7 
Prod. 5.  Wetland Restoration 0.0 0.0 0.0 
Prod. 6.  Filter strips/grassed waterways 2758.7 497.0 182.2 
Prod. 7.  Shoreline Stabilization 1.9 0.7 1.4 
TOTALS 57,505.4 13,296.3 630.8 
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Figure 3:  Project BMP Locations. 



 14

BUDGET 
Table 13.  Project Original Budget and Actual Expenditures. 
Firesteel Creek/Lake Mitchell Watershed Project Budget

State Federal Local State Federal Local 
GF&P/SDRCF NRCS/US&FW Producers/City GF&P/SDRCF NRCS/US&FW Producers/City

SDSU LJRC&D CD's, etc. SDSU LJRC&D CD's, etc. 

Personnel
    Project Coordinator  (benefits included) $115,500 $115,500 $96,731.74 $96,731.74

Project Administration/Management (Liability insurance/Audit/SHPO) $2,500 $1,150 $3,650 $130.00 $130.00

Office Space/Supplies/Operations
    Office Space Rent (150 sq ft x $13.80 per sq ft)amended $0 $626.75 $626.75
    Supplies/Operations $450 $1,210 $60 $1,720 $0.00 $0.00 $17.60 $17.60

Travel
    Vehicle Mileage (3,500 miles/yr. @ $.32/mi.)/Lodging $2,825 $2,825 $643.91 $643.91

Subtotal:  Personnel, Administration, Office Supplies, Travel $121,275 $0 $1,210 $1,210 $123,695 $98,002.40 $0.00 $0.00 $147.60 $98,150.00

Objective 1:  BMP installation to Reduce Phosphorus & Sediment Loading
  Task 1.  Design & Construct  Livestock Nutrient Management BMPs
    Product 1.  Three (3) Animal Waste Management Systems $123,150 $61,875 $62,475 $247,500 $44,554.41 $76,347.00 $15,027.54 $135,928.95

  Task 2.  Implementation of Grazing Management Systems (2,475 acres)
    Product 2.  Rotational Grazing Management Systems Implementation
    2,000 acres planned and installed $5,075 $3,375 $8,195 $8,895 $25,540 $0.00 $0.00 $0.00 $0.00 $0.00

    Product 3.  Riparian Area Management (RAM) Program Implementation
    Land Use Agreements/Long-term Easements/Fencing & Alternative Water $3,125 $41,230 $6,785 $51,140 $77,695.00 $0.00 $82,691.80 $160,386.80

  Task 3.  Establishment of BMPs on 200 acres of Cropland 
    Product 4.  Seeding of Croplands to Perennial grasses (50 acres)
    Grass Seedings:  50 acres @ $70/ac.  (Seedbed prep, seeding, seed) $1,750 $1,750 $3,500 $0.00 $0.00 $0.00

    Product 5.  Wetland Restoration (50 acres)
    Wetland Restoration:  10 each @ $2,000 each @ 5 acres each $15,000 $5,000 $20,000 $0.00 $0.00 $0.00

    Product 6.  Filter Strips/Grassed Waterways on Cropland (100 acres)
    100 acres of Filter Strips,  1000LF of Grassed Waterways $9,000 $3,000 $12,000 $0.00 $0.00 $0.00

  Task 4.  Shoreline Stabilization 
    Product 7.  Shoreline and Streambank Stabilization (2200 LF) $109,999 $109,999 $42,627.92 $42,627.92

Objective 2.   Public Information Campaign
  Task 5.  Information and Education Activities
    Product 8.  I & E Activities (11 activities) $500 $580 $1,080 $423.35 $1,357.50 $1,780.85

Project Subtotal $250,000 $8,250 $136,510 $199,694 $594,454 $220,675.16 $0.00 $76,347.00 $141,852.36 $438,874.52

Match Ineligible For This Project:  (Federal or Allocated to Another Project) $136,510.00 $76,347.00

Project Match (Eligible): $207,944.00 $141,852.36
55% 45% 61% 39%

Category Total Total 

Original Budget Actual Expenditures

EPA 319EPA 319
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COORDINATION EFFORTS 
 
The Davison Conservation District served as the main sponsor with the City of Mitchell and the 
Aurora and Jerauld Conservation Districts serving as co-sponsors of the watershed project.  
District staff for the Davison CD included the project coordinator, a district manager, and a 
district secretary supervised by a Board of Supervisors.  The district coordinated project 
activities, reported on progress, vouched for grant funds and provided record keeping services.  
Coordination efforts with other agencies are described below. 
 
STATE AGENCIES 
 
South Dakota Department of Environment and Natural Resources, Clean Water Act Section 319 
and Consolidated Water Facilities Construction Program (CWFCP).  CWFCP grant used for the 
design and construction of animal waste management systems and shoreline stabilization 
projects associated with the Firesteel Creek watershed. 
 
USDA 
 
USDA Natural Resource Conservation Service (NRCS) and Farm Service Agency (FSA) for 
technical and financial assistance for BMP installation through Conservation Reserve Program 
(CRP) and the Environmental Quality Incentive Program (EQIP). 
 
South Dakota Nutrient Management Team, Nutrient management planning and design assistance 
for animal waste management systems.  Team funded through NRCS and the South Dakota 
Association of Conservation Districts (SDACD). 
 
OTHER FEDERAL 
 
US Environmental Protection Agency (EPA) Clean Water Act Section 319 grants awarded 
through SDDENR for project personnel, I & E activities, and BMP installation. 
 
OTHER 
 
City of Mitchell for technical and financial assistance towards watershed BMP installation, in-
lake activities, and shoreline stabilization projects.  
 
Lake Mitchell Development Committee - committee appointed by mayor designed to advise city 
staff and councils on issues pertaining to Lake Mitchell. 
 
Landowners who participated by contributing in-kind and cash match through the installation of 
watershed BMPs. 
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SUMMARY OF PUBLIC PARTICIPATION 
 
Along with watershed activities, an in-lake treatment began in 2010 in an attempt to reduce or 
prevent blue-green algae blooms that continue to plague the lake during the summer months.  
During the Spring of 2010, the Lake Mitchell Development Committee, with the help of the City 
of Mitchell, purchased and installed a SolarBee water-circulation device in Kippes Bay in Lake 
Mitchell.  The lone unit is to act as a demonstration project to help alleviate algae blooms by 
disrupting the blue-green algae life-cycle through water circulation in stagnant water.  If shown 
to be effective, up to 5 more units may be used to cover the entire lake.  Because of the heavy 
precipitation that the watershed received in 2010, water continually ran over the Lake Mitchell 
spillway during the entire growing season, and conditions were never conducive for the 
circulation device to be demonstrated.  Results are unclear after the first season.   
 
 
ASPECTS OF THE PROJECT THAT DID NOT WORK WELL 
 
It was hoped that participation in the Firesteel Creek Riparian Area Management (RAM) 
program would have been met with more enthusiasm than it was after the program’s initial sign-
ups.  Several contributing factors may play into a decision to enroll riparian areas for exclusion:  
flooding, fencing along a moving waterbody, taking land out of production for a long period of 
time, landowner indifference, etc.  Improvements to the program to fit the needs of landowners 
and producers may be necessary in the future. 
 
The installation of filter strips along cropland did not seem to be a popular program either.  The 
continual rise in land prices and the desire to convert ground to a farmable state may attribute to 
this fact. 
 
 
RESULTS AND FUTURE ACTIVITY RECOMMENDATIONS 
 
Based on the STEPL computer-modeled nutrient reduction estimates, a phosphorus reduction of 
13,296.3 lbs/yr (6.6 tons/yr) were realized from project activities implemented through June 
2010.  Nitrogen and sediment reductions were estimated at 57,505.4 lbs/yr (28.8 tons/yr) and 
630.8 tons/yr respectively.  The N and P load reductions were accomplished by focusing 
primarily on improvements to priority feeding operations along the main branches of Firesteel 
Creek, while the sediment reductions came primarily from grazing improvements, riparian 
management, and seeding cropland to perennial vegetation. 
 
As part of the Firesteel Creek watershed assessment, an Agricultural Nonpoint Source (AGNPS) 
land-use computer model was used to estimate annual loading inputs to Lake Mitchell.  Based on 
the model and water quality sampling, it was estimated that 63.3 tons of phosphorus, 166 tons of 
nitrogen, and 39,370 tons of sediment were being delivered on an annual basis to Lake Mitchell 
prior to restoration activities.  Because the STEPL estimates are on-site reductions and not 
necessarily delivered reductions, it is difficult to estimate a percent reduction delivered to Lake 
Mitchell from Best Management Practice (BMP) installation.  Future water quality sampling 
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and/or an update to the AGNPS computer model may help determine if designated beneficial 
uses and water quality targets are being met. 
 
Along with Animal Waste Storage Facility (AWSF) installation as a part of ongoing activities, 
the Firesteel Creek Riparian Area Management (RAM) program will continue under the Lower 
James River Implementation Project.  Improvements to the program to fit the needs of 
landowners and producers may be necessary in the future. 
 



 18

LITERATURE CITED 
 
South Dakota Department of Environment and Natural Resources.  1997.  Phase I Diagnostic 

Feasibility Study Final Report.  Lake Mitchell / Firesteel Creek, Davison County, South 
Dakota.  South Dakota Watershed Protection Program, Division of Financial and 
Technical Assistance. 

 
 



 19

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 
 
 
 

EPA 319 Project Budgets 
 
 



 20

Firesteel/Lake Mitchell Watershed Project – Segment 2.  Initial budget. 
 

State Federal Local 
GF&P/SDRCF/SDSU NRCS/US&FW Producers/City

LJRC&D CD's, etc. 

Personnel
    Project Coordinator  (benefits included) $49,000.00 $50,000.00 $16,500.00 $115,500.00 $115,500.00

Project Administration/Management
    General Liability Insurance $500.00 $500.00 $150.00 $1,150.00 $1,150.00
    Audit $1,500.00 $1,500.00 $1,500.00
    State Historical Preservation Surveys/Clearances (2 @ $500 each) $500.00 $500.00 $1,000.00 $1,000.00

Office Supplies/Operations
   Paper $200.00 $200.00 $50.00 $450.00 $450.00
   Postage $100.00 $100.00 $30.00 $230.00 $170.00 $60.00
   Computer Maintenance $100.00 $100.00 $200.00 $200.00
   Internet Service ($20/month) $240.00 $240.00 $80.00 $560.00 $560.00
   Phone  ($10/month) $120.00 $120.00 $40.00 $280.00 $280.00

Travel
   Vehicle Mileage  (3,500 miles/yr. @ $.32/mi.) $1,120.00 $1,120.00 $360.00 $2,600.00 $2,600.00
   Lodging and Per Deim (1/yr. @ $75) $75.00 $75.00 $75.00 $225.00 $225.00

Subtotal:  Personnel, Administration, Office Supplies, Travel $51,955.00 $54,455.00 $17,285.00 $123,695.00 $121,275.00 $0.00 $1,210.00 $1,210.00

Objective 1:  BMP installation to Reduce Phosphorus & Sediment Loading
Task 1:  Design & Construct  Livestock Nutrient Management BMPs
Product 1:  Three (3) Animal Nutrient Management Systems $162,500.00 $82,500.00 $2,500.00 $247,500.00 $123,150.00 $0.00 $61,875.00 $62,475.00

Task 2:  Implementation of Grazing Management Systems (2,500 acres)
Product 2:  Rotational Grazing Management Systems Implementation
    ( 2,000 acres planned and installed) 
   Best Management Practices $8,660.00 $16,880.00 $0.00 $25,540.00 $5,075.00 $3,375.00 $8,195.00 $8,895.00

Product 3:  Riparian Area Grazing Management Systems Implementation
     (500 acres planned and installed) $22,160.00 $28,980.00 $0.00 $51,140.00 $3,125.00 $41,230.00 $6,785.00

Task 3:  Establishment of BMPs on 200 acres of Cropland 
Product 4:  Seeding of Croplands to Perennial grasses (50 acres)
       Grass Seedings:  50 acres @ $70/ac.  (Seedbed prep, seeding, seed) $0.00 $3,500.00 $0.00 $3,500.00 $1,750.00 $1,750.00

Product 5:  Wetland Restoration (50 acres)
       Wetland Restoration:  10 each @ $2,000 each @ 5 acres each $8,000.00 $12,000.00 $20,000.00 $15,000.00 $5,000.00

Product 6:  Filter Strips/Grassed Waterways on Cropland (100 acres) $2,500.00 $9,500.00 $12,000.00 $9,000.00 $3,000.00
       100 acres of Filter Strips,  1000LF of Grassed Waterways

Task 4:  Shoreline Stabilization 
Product 7:   Shoreline and Streambank Stabilization (2200LF)
      Shoreline Stabilization:  2200LF $110,000.00 $110,000.00 $110,000.00

Objective 2:   Public Information Campaign
Task 5:  Information and Education Activities
Product 8:  Information and Education Activities (11 activities) $240.00 $840.00 $0.00 $1,080.00 $500.00 $580.00
    Newsletters:  4 each (Distribution to 250/newsletter).  
    Producer Tour: (Grazing, Feedlot, Livestock) 1 @ $600 each (25 attendees)
    Presentations:  2 each:  (Costs included in Personnel) (100 attendees)
    News Releases:  4 each: (Costs included in Personnel) (30,000 circulation)

Objective 3:  Project Progress Monitoring and Reporting
Task 6:  Reporting (Costs included in Personnel Costs)
Product 9:  Reports/Project Management
    Included in the Personnel Budget Section $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Project Subtotal: $366,015.00 $208,655.00 $19,785.00 $594,455.00 $250,000.00 $8,250.00 $136,510.00 $199,695.00

Match Ineligible For This Project:  (Federal or Allocated to Another Project) $136,510.00 $136,510.00

Project Match (Eligible): $457,945.00 $250,000.00 $8,250.00 $199,695.00
55% 2% 44%

Total EPA 319Category Year 1 Year 2 Year 3     (4 
months)
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Firesteel/Lake Mitchell Watershed Project – Segment 2.  First amendment budget. 
 

Federal Local 
NRCS/US&FW Producers/City

(4 months) FY07 FY08 GF&P/SDRCF/SDSU LJRC&D CD's, etc. 

Personnel
    Project Coordinator  (benefits included) $49,000.00 $50,000.00 $16,500.00 $115,500.00 $115,500.00

Project Administration/Management
    General Liability Insurance $500.00 $500.00 $150.00 $1,150.00 $1,150.00
    Audit $1,500.00 $1,500.00 $1,500.00
    State Historical Preservation Surveys/Clearances (2 @ $500 each) $500.00 $500.00 $1,000.00 $1,000.00

Office Space/Supplies/Operations
    Paper $200.00 $200.00 $50.00 $450.00 $450.00
    Postage $100.00 $100.00 $30.00 $230.00 $170.00 $60.00
    Computer Maintenance $100.00 $100.00 $200.00 $200.00
    Internet Service ($20/month) $240.00 $240.00 $80.00 $560.00 $560.00
    Phone ($10/month) $120.00 $120.00 $40.00 $280.00 $280.00

Travel
    Vehicle Mileage (3,500 miles/yr. @ $.32/mi.) $1,120.00 $1,120.00 $360.00 $2,600.00 $2,600.00
    Lodging and Per Diem (1/yr. @ $75) $75.00 $75.00 $75.00 $225.00 $225.00

Subtotal:  Personnel, Administration, Office Supplies, Travel $51,955.00 $54,455.00 $17,285.00 $123,695.00 $121,275.00 $0.00 $1,210.00 $1,210.00

Objective 1:  BMP installation to Reduce Phosphorus & Sediment Loading
  Task 1.  Design & Construct  Livestock Nutrient Management BMPs
    Product 1.  Three (3) Animal Nutrient Management Systems $162,500.00 $82,500.00 $2,500.00 $247,500.00 $123,150.00 $0.00 $61,875.00 $62,475.00

  Task 2.  Implementation of Grazing Management Systems (2,475 acres)
    Product 2.  Rotational Grazing Management Systems Implementation
    (2,000 acres planned and installed) 
    Best Management Practices $8,660.00 $16,880.00 $0.00 $25,540.00 $5,075.00 $3,375.00 $8,195.00 $8,895.00

    Product 3.  Riparian Area Management (RAM) Program Implementation
    (475 acres planned and installed)
    Land Use Agreements/Long-term Easements $200,000.00 $200,000.00 $400,000.00 $150,000.00 $150,000.00 $100,000.00
    Fencing and Alternative Water $10,160.00 $16,980.00 $27,140.00 $3,125.00 $17,230.00 $6,785.00

  Task 3.  Establishment of BMPs on 200 acres of Cropland 
    Product 4.  Seeding of Croplands to Perennial grasses (50 acres)
    Grass Seedings:  50 acres @ $70/ac.  (Seedbed prep, seeding, seed) $0.00 $3,500.00 $0.00 $3,500.00 $1,750.00 $1,750.00

    Product 5.  Wetland Restoration (50 acres)
    Wetland Restoration:  10 each @ $2,000 each @ 5 acres each $8,000.00 $12,000.00 $20,000.00 $15,000.00 $5,000.00

    Product 6.  Filter Strips/Grassed Waterways on Cropland (100 acres) $2,500.00 $9,500.00 $12,000.00 $9,000.00 $3,000.00
    100 acres of Filter Strips,  1000LF of Grassed Waterways

  Task 4.  Shoreline Stabilization 
    Product 7.  Shoreline and Streambank Stabilization (2200 LF)
    Shoreline Stabilization:  2200 LF $110,000.00 $110,000.00 $110,000.00

Objective 2.   Public Information Campaign
  Task 5.  Information and Education Activities
    Product 8.  I & E Activities (11 activities) $240.00 $840.00 $0.00 $1,080.00 $500.00 $580.00
    Newsletters:  4 each (Distribution to 250/newsletter).  
    Producer Tour: (Grazing, Feedlot, Livestock) 1 @ $600 each (25 attendees)
    Presentations:  2 each:  (Costs included in Personnel) (100 attendees)
    News Releases:  4 each: (Costs included in Personnel) (30,000 circulation)

Objective 3.  Project Progress Monitoring and Reporting
  Task 6.  Reporting (Costs included in Personnel Costs)
    Product 9.  Reports/Project Management
    Included in the Personnel Budget Section $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Project Subtotal $554,015.00 $396,655.00 $19,785.00 $970,455.00 $250,000.00 $150,000.00 $8,250.00 $262,510.00 $299,695.00

Match Ineligible For This Project:  (Federal or Allocated to Another Project) $262,510.00 $262,510.00

Project Match (Eligible): $707,945.00 $250,000.00 $150,000.00 $8,250.00 $299,695.00
1% 42%

StateEPA 319

57%

Category Year 1 Year 2 Total Year 3
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Firesteel/Lake Mitchell Watershed Project – Segment 2.  Second amendment budget. 
 

Federal Local 
NRCS/US&FW Producers/City

(4 months) FY07 FY08 GF&P/SDRCF/SDSU LJRC&D CD's, etc. 

Personnel
    Project Coordinator  (benefits included) $49,000.00 $50,000.00 $16,500.00 $115,500.00 $115,500.00

Project Administration/Management
    General Liability Insurance $500.00 $500.00 $150.00 $1,150.00 $1,150.00
    Audit $1,500.00 $1,500.00 $1,500.00
    State Historical Preservation Surveys/Clearances (2 @ $500 each) $500.00 $500.00 $1,000.00 $1,000.00

Office Space/Supplies/Operations
    Office Space Rent (150 sq ft x $13.80 per sq ft)amended $2,600.00
    Paper $200.00 $200.00 $50.00 $450.00 $450.00
    Postage $100.00 $100.00 $30.00 $230.00 $170.00 $60.00
    Computer Maintenance $100.00 $100.00 $200.00 $200.00
    Internet Service ($20/month) $240.00 $240.00 $80.00 $560.00 $560.00
    Phone ($10/month) $120.00 $120.00 $40.00 $280.00 $280.00

Travel
    Vehicle Mileage (3,500 miles/yr. @ $.32/mi.) $1,120.00 $1,120.00 $360.00 $2,600.00 $2,600.00
    Lodging and Per Diem (1/yr. @ $75) $75.00 $75.00 $75.00 $225.00 $225.00

Subtotal:  Personnel, Administration, Office Supplies, Travel $51,955.00 $54,455.00 $17,285.00 $123,695.00 $121,275.00 $0.00 $1,210.00 $1,210.00
Subtotal:  Personnel, Administration, Office Supplies, Travelamended $123,875.00

Objective 1:  BMP installation to Reduce Phosphorus & Sediment Loading
  Task 1.  Design & Construct  Livestock Nutrient Management BMPs
    Product 1.  Three (3) Animal Nutrient Management Systems $162,500.00 $82,500.00 $2,500.00 $247,500.00 $123,150.00 $0.00 $61,875.00 $62,475.00
    Product 1.  Three (3) Animal Nutrient Management Systemsamended $120,550.00

  Task 2.  Implementation of Grazing Management Systems (2,475 acres)
    Product 2.  Rotational Grazing Management Systems Implementation
    (2,000 acres planned and installed) 
    Best Management Practices $8,660.00 $16,880.00 $0.00 $25,540.00 $5,075.00 $3,375.00 $8,195.00 $8,895.00

    Product 3.  Riparian Area Management (RAM) Program Implementation
    (475 acres planned and installed)
    Land Use Agreements/Long-term Easements $200,000.00 $200,000.00 $400,000.00 $150,000.00 $150,000.00 $100,000.00
    Fencing and Alternative Water $10,160.00 $16,980.00 $27,140.00 $3,125.00 $17,230.00 $6,785.00

  Task 3.  Establishment of BMPs on 200 acres of Cropland 
    Product 4.  Seeding of Croplands to Perennial grasses (50 acres)
    Grass Seedings:  50 acres @ $70/ac.  (Seedbed prep, seeding, seed) $0.00 $3,500.00 $0.00 $3,500.00 $1,750.00 $1,750.00

    Product 5.  Wetland Restoration (50 acres)
    Wetland Restoration:  10 each @ $2,000 each @ 5 acres each $8,000.00 $12,000.00 $20,000.00 $15,000.00 $5,000.00

    Product 6.  Filter Strips/Grassed Waterways on Cropland (100 acres) $2,500.00 $9,500.00 $12,000.00 $9,000.00 $3,000.00
    100 acres of Filter Strips,  1000LF of Grassed Waterways

  Task 4.  Shoreline Stabilization 
    Product 7.  Shoreline and Streambank Stabilization (2200 LF)
    Shoreline Stabilization:  2200 LF $110,000.00 $110,000.00 $110,000.00

Objective 2.   Public Information Campaign
  Task 5.  Information and Education Activities
    Product 8.  I & E Activities (11 activities) $240.00 $840.00 $0.00 $1,080.00 $500.00 $580.00
    Newsletters:  4 each (Distribution to 250/newsletter).  
    Producer Tour: (Grazing, Feedlot, Livestock) 1 @ $600 each (25 attendees)
    Presentations:  2 each:  (Costs included in Personnel) (100 attendees)
    News Releases:  4 each: (Costs included in Personnel) (30,000 circulation)

Objective 3.  Project Progress Monitoring and Reporting
  Task 6.  Reporting (Costs included in Personnel Costs)
    Product 9.  Reports/Project Management
    Included in the Personnel Budget Section $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Project Subtotal $554,015.00 $396,655.00 $19,785.00 $970,455.00 $250,000.00 $150,000.00 $8,250.00 $262,510.00 $299,695.00
Project Subtotalamended $250,000.00

Match Ineligible For This Project:  (Federal or Allocated to Another Project) $262,510.00 $262,510.00

Project Match (Eligible): $707,945.00 $250,000.00 $150,000.00 $8,250.00 $299,695.00
1% 42%

StateEPA 319

57%

Category Year 1 Year 2 Total Year 3
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Firesteel/Lake Mitchell Watershed Project – Segment 2.  Third amendment budget. 
 

Federal Local 
NRCS/US&FW Producers/City

(4 months) FY07 FY08 GF&P/SDRCF/SDSU LJRC&D CD's, etc. 

Personnel
    Project Coordinator  (benefits included) $49,000.00 $50,000.00 $16,500.00 $115,500.00 $115,500.00

Project Administration/Management
    General Liability Insurance $500.00 $500.00 $150.00 $1,150.00 $1,150.00
    Audit $1,500.00 $1,500.00 $1,500.00
    State Historical Preservation Surveys/Clearances (2 @ $500 each) $500.00 $500.00 $1,000.00 $1,000.00

Office Space/Supplies/Operations
    Office Space Rent (150 sq ft x $13.80 per sq ft) $2,600.00 $2,600.00 $2,600.00
    Paper $200.00 $200.00 $50.00 $450.00 $450.00
    Postage $100.00 $100.00 $30.00 $230.00 $170.00 $60.00
    Computer Maintenance $100.00 $100.00 $200.00 $200.00
    Internet Service ($20/month) $240.00 $240.00 $80.00 $560.00 $560.00
    Phone ($10/month) $120.00 $120.00 $40.00 $280.00 $280.00

Travel
    Vehicle Mileage (3,500 miles/yr. @ $.32/mi.) $1,120.00 $1,120.00 $360.00 $2,600.00 $2,600.00
    Lodging and Per Diem (1/yr. @ $75) $75.00 $75.00 $75.00 $225.00 $225.00

Subtotal:  Personnel, Administration, Office Supplies, Travel $51,955.00 $54,455.00 $19,885.00 $126,295.00 $123,875.00 $0.00 $1,210.00 $1,210.00

Objective 1:  BMP installation to Reduce Phosphorus & Sediment Loading
  Task 1.  Design & Construct  Livestock Nutrient Management BMPs
    Product 1.  Three (3) Animal Nutrient Management Systems $162,500.00 $53,221.59 $215,721.59 $91,271.59 $0.00 $61,875.00 $62,575.00

  Task 2.  Implementation of Grazing Management Systems (2,475 acres)
    Product 2.  Rotational Grazing Management Systems Implementation
    (2,000 acres planned and installed) 
    Best Management Practices $8,660.00 $16,880.00 $0.00 $25,540.00 $5,075.00 $3,375.00 $8,195.00 $8,895.00

    Product 3.  Riparian Area Management (RAM) Program Implementation
    (475 acres planned and installed)
    Land Use Agreements/Long-term Easements $200,000.00 $50,000.00 $250,000.00 $0.00 $150,000.00 $100,000.00
    Fencing and Alternative Water $10,160.00 $16,980.00 $27,140.00 $3,125.00 $17,230.00 $6,785.00

  Task 3.  Establishment of BMPs on 200 acres of Cropland 
    Product 4.  Seeding of Croplands to Perennial grasses (50 acres)
    Grass Seedings:  50 acres @ $70/ac.  (Seedbed prep, seeding, seed) $0.00 $3,500.00 $0.00 $3,500.00 $1,750.00 $1,750.00

    Product 5.  Wetland Restoration (50 acres)
    Wetland Restoration:  10 each @ $2,000 each @ 5 acres each $8,000.00 $12,000.00 $20,000.00 $15,000.00 $5,000.00

    Product 6.  Filter Strips/Grassed Waterways on Cropland (100 acres) $2,500.00 $9,500.00 $12,000.00 $9,000.00 $3,000.00
    100 acres of Filter Strips,  1000LF of Grassed Waterways

  Task 4.  Shoreline Stabilization 
    Product 7.  Shoreline and Streambank Stabilization (2200 LF)
    Shoreline Stabilization:  2200 LF $110,000.00 $110,000.00 $110,000.00

Objective 2.   Public Information Campaign
  Task 5.  Information and Education Activities
    Product 8.  I & E Activities (11 activities) $240.00 $840.00 $0.00 $1,080.00 $500.00 $580.00
    Newsletters:  4 each (Distribution to 250/newsletter).  
    Producer Tour: (Grazing, Feedlot, Livestock) 1 @ $600 each (25 attendees)
    Presentations:  2 each:  (Costs included in Personnel) (100 attendees)
    News Releases:  4 each: (Costs included in Personnel) (30,000 circulation)

Objective 3.  Project Progress Monitoring and Reporting
  Task 6.  Reporting (Costs included in Personnel Costs)
    Product 9.  Reports/Project Management
    Included in the Personnel Budget Section $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Project Subtotal $554,015.00 $217,376.59 $19,885.00 $791,276.59 $220,721.59 $0.00 $8,250.00 $262,510.00 $299,795.00

Match Ineligible For This Project:  (Federal or Allocated to Another Project) $262,510.00 $262,510.00

Project Match (Eligible): $528,766.59 $220,721.59 $0.00 $8,250.00 $299,795.00
2% 57%

StateEPA 319

42%

Category Year 1 Year 2 Total Year 3
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With the amount of spring run-off that we witnessed this year, you may see some evidence of gully erosion as 
you begin to work your fields this month.  If gully erosion is beginning to become an issue for you, a GRASSED 
WATERWAY may be an option to consider.  Grassed waterways are strips of grass seeded in areas of 
cropland where water concentrates or flows off a field.  The waterway is usually shaped and graded along the 
natural drainageway to carry surface water at a non-erosive velocity to a stable outlet.  The vegetation will trap 
the sediment washed from the cropland and adsorb some of the chemicals and nutrients in the runoff water. 
 

To enhance grass waterway effectiveness, you can combine a 
waterway with a FILTER STRIP along a stream, wetland, or lake 
to trap additional contaminants or field sediment.  Both practices 
are available through the Continuous Conservation Reserve 
Program.  And if your filter strip is situated on or near one of the 
main stems of Firesteel Creek, you may be eligible to enroll 
additional acres into the locally-sponsored Riparian Area 
Management (RAM) program to help square up both your filter 
and field. 
 
Riparian areas can be thought of as land situated along the bank 
of a stream or other body of water where vegetation is strongly 
influenced by the presence of water.  These zones are typically 

the most environmentally sensitive areas of a watershed and are an essential part of a healthy stream.  Loss of 
riparian vegetation by either crop production or overgrazing can cause streambank erosion, decrease water 
infiltration, and increase the amount of runoff and nutrients entering the water. 
 
By buffering these waterways and riparian zones, 
we can improve water quality by trapping 
sediment, filtering nutrients such as nitrogen and 
phosphorus before they reach the surface water, 
and provide valuable habitat and corridors for fish 
and wildlife. 
 
As more native range and pastureland gets 
converted to cropground along the tributaries and 
main stems of Firesteel Creek, the more vigilant 
we need to be about the potential effects that soil 
erosion and overfertilization can have on surface 
water.  A combination of grassed waterways and 
filter strips can be an effective tool in keeping soil 
on the landscape and out of the water. 
 

David Kringen Steve Vlieger Donna Tiede Heidi Rients
Project Coordinator District Conservationist District Conservationist District Conservationist 
Firesteel Creek Watershed Davison County Jerauld County Aurora County 
Phone: 605-996-1564 Ext. 5 Phone: 605-996-1564 Ext. 3 Phone: 605-539-1391 Ext. 3 Phone: 605-942-7719 Ext. 3 
david.kringen@sd.nacdnet.net steven.vlieger@sd.usda.gov donna.tiede@sd.usda.gov heidi.rients@sd.usda.gov 
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Check out the newly renovated Lake Mitchell webpage.

You will find information on and historical photos of Lake
Mitchell, meeting minutes, and highlights of practices that both
urban homeowners and rural landowners can participate in.



SolarBee on Lake Mitchell to take sting out of
algae blooms
By: Tom Lawrence, The Daily Republic 6'--:5 ~ 20/0

The Lake Mitchell Advisory Committee hopes the SolarBee water-circulation device, shown here, that was placed in the
water May 21, will reduce the summertime algae blooms in a portion of the lake. (Laura WehdelRepublic Photo)

There's a large "Bee" at Lake Mitchell, but don't worry: It's not a threat to humans.

The Lake Mitchell Advisory Committee hopes the SolarBee water-circulation device that was placed in the water May 21
will reduce the summertime algae blooms in a portion of the lake.

Committee member John McLeod said some results may be known by late summer.

"It's an experiment to see if it works," McLeod said Wednesday.

The committee bought the 800-pound, used SolarBee from a Minnesota town. The Mitchell City Council provided $20,250
and the committee kicked in another $6,750 to purchase and install the bee. The device cost $22,000, and another $5,000
was spent to install it, a job that took SolarBee workers about a half-day to complete.

McLeod said the machine is two years old and is expected to work for 20 more years. The committee itself will observe
the lake to see how the device is working, he said, but someone may be tasked with monitoring the SolarBee at a later
date.

It's anchored to the bottom of the lake near Sportsman's Bay. The floating top resembles a solar panel, and the device is
solar-powered.

The SolarBee was invented by a company of the same name based in Dickinson, N.D. The device blends cool and warm
water together.

Blue-green algae thrive in warm, stagnant water, according to the SolarBee's company website, so the device is useful
when it prevents warm water from serving as a breeding ground for algae.

If the Bee gets a passing grade, as many as five more may be placed in the lake in the future. McLeod said at first, more
algae may appear, but the SolarBee will, in theory, reduce the problem in the future.

Algae blooms have long been a sore point in the manmade lake due to runoff from human activity around the lake and
upstream in the Firesteel Creek watershed. The city has made several attempts over the years to reduce algae levels.
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