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EXECUTIVE SUMMARY
PROJECT TITLE Lake Poinsett Watershed Project
GRANT NUMBER 9998185-98, 9998185-99, and 998185-03
PROJECT START DATE 4/21/98

PROJECT COMPLETION DATE 7/01/07

FUNDING:
EPA 319 GRANTS
TOTAL EXPENDITURES OF EPA FUNDS
TOTAL ELIGIBLE LOCAL MATCH
OTHER FEDERAL (USDA-EQIP)
TOTAL PROJECT COST

$751,949
751,949
813,057
35,816
$1,600,822

SUMMARY OF GOALS AND IMPLEMENTATION METHODS
The Lake Poinsett watershed project goal is:
“Restore Lake Poinsett to ensure the long-term full realization of all designated
uses of the lake.”
The Lake Poinsett Assessment (1995) identified an annual phosphorus load to the lake
of 33,642 pounds with retention of 14,205 pounds. Based on resources available, a 20
percent reduction in both nutrient and sediment loading was established. When
additional funding became available, the goal was increased to 40 percent for both
pollutants.
The following activities were completed during this segment of the projected ten year
restoration effort:
1. lake shore and stream bank stabilization,
2. proper lawn fertilizer and pesticide use promotion,
3. construction practices erosion control,
4. construction of small dams to catch sediment originating from cropland,
5. nutrient load reduction from livestock feeding operations,
6. construction of grassed waterways in cropland areas,
7. minimum till practice use promotion,
8. conversion of highly erodible cropland acres to permanent cover,
9. installing filter strips and livestock exclusion practices in riparian areas, and
10. rotational grazing system development.
The estimated phosphorous load reduction accomplished during this project segment is
shown in the following table. The reductions were realized from implementing best
management practices in priority areas identified during the watershed assessment.
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Reductions achieved from shoreline stabilization are considered as one time or
permanent reductions and are not included in annual reduction rates. Feedlots outside
of the project priority area, but within the upper watershed, are also referenced but not
included in priority area reductions totals.
Estimated Phosphorus Load Reductions Achieved in the Priority Area
BMPs
Amount installed
Load Reduction
Annual Reduction
Practices in Priority Area
Residue Mgt Plan
Grass Established
Grazing Plans
Sediment Dams
Streamside buffer
Grass Waterway
Priority Area Feedlots *
Total Annual Reduction
Additional Practices and
Reductions Accomplished
Shoreline Stabilization **
Watershed feedlots closed
or constructing systems
outside the project priority
area ***

2,060 acres
5,331 acres
1,350 acres
385 acres
90 acres
11 acres
8 lots-1,400 head

Sediment
Tons/yr
7,213
26,655
10
1,925
455
54
36,312 Tons/yr

12,000 LF
13 lots- 3,700 head

120,000 Tons

Phosphorous
lbs/yr
3,606
13,327
80
962
227
27
700
18,929 lbs/yr

4,800 lbs
1850 lbs/yr

* The watershed assessment identified 11 feedlot sites in the project priority area as having a medium to
low impact. During the current project segment, two feedlots installed animal waste management
systems; four closed; two eliminated discharge to any surface water; and three elected not to install
systems at this time.
** Represents one time or permanent load reductions by stabilizing erosion conditions
***These lots feed a combined total of more than 3,000 animal units.

The phosphorous load reduction realized from the 21 feedlots constructing systems or
closing, including 8 of 11 identified during the assessment, totals a calculated 2,550
pounds per year.
The BMPs implemented reduced phosphorus load to the lake from the watershed by 56
percent (=18,929 lbs/yr) based on calculation of the reductions using the Universal
Revised Soil Loss Equation (RUSLE2). The reduction exceeds the 40 percent (=
13,360 lbs/yr) reduction established attain the project goal.
Additional activities being implemented to attain and maintain full use of Lake Poinsett
include:
1. construction of a centralized sewer system for lake residences,
2. annual harvest and removal of rough fish,
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3. improve water quality in upper watershed chain of lakes, and
4. maintain the flow control structures between the Big Sioux River and Lake
Poinsett to prevent poorer quality river water from negatively impacting the
lake.
The Phosphorus reduction milestone was reached. The current South Dakota Integrated
Report lists the lakes in full support of all assigned beneficial uses. Therefore, the
project goal was attained.
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Introduction
The Lake Poinsett Watershed Project (LPWP), sponsored by the Hamlin County
Conservation District, was developed to implement practices which will lead to sustained
beneficial use attainment of the lakes and streams in the Lake Poinsett watershed. Since
the project began during 1998, LPWP has formed partnerships with individuals,
organizations and governmental agencies to implement the practices.

Water Quality Evaluation
The Lake Poinsett Watershed Implementation Project is a total maximum daily load
(TMDL) implementation strategy designed to improve and/or maintain the water quality
of Lake Poinsett, Lake St. John, Lake Norden, and Lake Albert (Figure 1). Lake Poinsett
is a 7,868 acre glacial lake with a 287,628 acre watershed. The watershed is located in
Hamlin, Kingsbury, and Brookings Counties. Lakes Norden, Albert, and St. John are
located in the watershed above Lake Poinsett. Additional natural lakes located in the
watershed upstream of Lake Poinsett include Marsh Lake, Dry Lake, and Thisted Lake.
Lake Poinsett is last in the chain of lakes outlets to the Big Sioux River approximately
three miles to the east. Dry Lake, located on the north branch of the Lake Poinsett
watershed, is connected to the Big Sioux River by the Boswell Diversion. The Diversion
was constructed to route floodwaters to Dry Lake and then Lake Poinsett. Control gates
are used to prevent poor quality water from the Big Sioux River from entering Dry Lake.
Lake Poinsett is on the 2006 303(d) list (South Dakota Integrated Report For Surface
Water Quality). The report lists the lake as a category 4 “water impaired but has an
approved TMDL”. Lakes Norden, Albert, and St. John are included on the 303(d) list as
priority one waterbodies, and “impaired requires a TMDL”. Preparation of TMDLs for
these lakes is near completion. The designated beneficial uses of Lakes Poinsett, Norden,
Albert, and St. John are shown in Table 1.
Table 1. Beneficial Use Support Status: Lakes Poinsett, Albert, Norden, and St. John.
Designated Beneficial Use:
Lake
Poinsett
Albert
Norden
St. John
Warmwater Marginal Fish Life
NA
yes
yes
yes
Limited Contact Recreation
yes
yes
yes
yes
Immersion Recreation
yes
yes
yes
yes
Fish/Wildlife Propagation, Recreation,
yes
yes
yes
yes
Stock Waters
Warmwater Semipermanent Fish Life
yes
no
no
no
NA- Not Applicable

All of the lakes, except Poinsett, are non-supporting for at least one designated beneficial
use. Nonpoint source pollution is the identified as the source of impairment in the 2006
SD Integrated Report on Surface Water Quality.
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Subwatersheds
3 and 4
Priority Areas

Subwatersheds 1
and 2
Added to Project
during 2005

Figure 1. Lake Poinsett Watershed Project map showing subwatersheds.

Watershed Information
The Lake Poinsett watershed is located in the Prairie Choteau sub-ecoregion of the
Northern Glaciated Plains Ecoregion. The gently to steeply rolling landscape has a poorly
defined drainage pattern that formed over cretaceous sedimentary rock overlain by
approximately 500 feet of glacial drift. Many of the soils in the watershed were formed in
loess that overlies the drift while others were formed in alluvium. Figure 2 identifies the
location of soils with characteristics conducive to leeching or erosion in the priority area.
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Figure 2. Segment one priority area (environmentally sensitive) soils.
Average annual precipitation in the watershed is 22-24 inches, with 75 percent of the
total being received as rain during April through September. Snowfall averages 25-30
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inches per year. Runoff originates primarily from heavy thunderstorms and spring snow
melt.
The sub-humid conditions and relatively cooler, higher elevations, in relation to
surrounding areas, support a tall grass prairie community. Numerous temporary and
seasonal wetlands found throughout the project area provide habitat for waterfowl
production and migration.
Land use in the watershed is predominantly agricultural. Land ownership is 95 percent
private. See Tables 2 and 3 respectively. The physical attributes of the lakes are shown in
Table 4.
Table 2. Land Use For the Lake Poinsett Watershed.
Land Use
Acres
Cropland
175,500
Pasture/Range Land
49,428
Wildlife Land
50,000
Other: Farmstead, Roads, etc
12,700
Total:
287,628

Percent of Total Acres
61
17
17
5
100

Table 3. Land Ownership in the Lake Poinsett Watershed.
Land Ownership
Acres
Percent of Total Acres
Privately Owned
275,275
95.7
City Owned
185
0
County Owned
102
0
SD Game, Fish & Parks
8,400
2.8
State Owned (other)
265
0
Federally Owned
3,401
1.5
Totals:
287,628
100.0

Waterbody Description
Lakes Poinsett, Albert, Norden, and St. John, each contribute to the economic and social
values to the region. These include recreation, wildlife habitat, and residential living.
The watershed is located in the Prairie Pothole region. The region is characterized by
natural lakes and semi-permanent wetlands. Other natural lakes in the watershed include:
Marsh Lake, Lake Mary, Dry Lake, Thisted Lake, and Badger Lake.

Each of the eight lakes in the Lake Poinsett watershed chain plays a role in capturing
sediment and nutrients as runoff water fills and flows through them. See Figure 3.
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Figure 3. Lake Poinsett and connected waters.
Table 4. Physical Attributes of the Four Lakes in Priority Area.
Attribute
Lake
Poinsett
Albert
Norden
Surface Acres
7,868
3,500
746
Average Depth (Ft.)
9.5
Drainage (acres)
287,628
244,000
188,724
(44,628 acres
(43,000 acres (89,993 acres
direct flow
w/o Marsh,
w/o Marsh
only)
Norden,
Lake)
St. John,
included)
County
Hamlin and
Hamlin and
Hamlin
Brookings
Kingsbury
TMDL Status
Established
Needed
Needed
Trophic State Index Hypereutrophic
*
*
Outlets to
Big Sioux River Lake Poinsett Lake St. John

St. John
1,200
201,500
(12,500
acres w/o
Norden and
Marsh)
Hamlin
Needed
*
Lake Albert

* To be determined.

Lake Poinsett:
Lake Poinsett, a 7,868 acre glacial lake, is one of the largest natural lakes in South
Dakota. The natural outlet is a three mile long channel to the Big Sioux River. The lake
receives most of its inflow directly from the Dry Lake subwatershed located to the north
and Lake Albert located to the southwest.
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The lake, located on the east side of highway 81, is 20 miles south of Watertown
(population = 25,000) and 25 miles northwest of Brookings (population = 20,000). The
communities closest to the lake are the communities of Estelline (pop. = 650 and seven
miles east) and Lake Norden (population = 425 and seven miles west).
The natural Lake Poinsett watershed encompasses 287,628 acres. An additional 470,000
acres of drainage were added during 1929 with the construction of the Boswell Diversion.
The Boswell Diversion consists of two gated structures and a two mile excavated channel
intended to use Lake Poinsett and Dry Lake for floodwater storage when flood conditions
exist on the Big Sioux River. The South Dakota Department of Game, Fish and Parks
(SDGF&P) is responsible for the diversion and related structures. GF&P recognizes the
impact that lower quality Big Sioux River water would have on water quality in Dry Lake
and Lake Poinsett. Therefore, the diversion system has been rendered inoperable for high
volume diversion.
A Flood Control Permit was issued during 1987 by the South Dakota Water Management
Board for the construction of flood control gates at the Lake Poinsett outlet. The natural,
physical characteristics of the outlet area would allow lower quality Big Sioux River
water to backflow through the outlet with flood waters from the river. The permit
requires the gates be operated in a manner to prevent lower quality Big Sioux River water
from entering Lake Poinsett. The flood control gates are operated by the Lake Poinsett
Water Project District.
Lake Poinsett is developed for recreation and commercial use with approximately 625
residences and 10 businesses located around the lake. SDGF&P maintains four
developed public access areas at the lake.
Lake Albert:
Lake Albert, located southwest of Lake Poinsett, is a natural lake with a surface area of
3,500 acres. The lake, which is located in Hamlin and Kingsbury Counties, outlets to
Lake Poinsett by a channel that is approximately one mile long. Lake Albert receives
overflow waters from Lake Marsh, Lake Norden, Lake Mary and Lake St. John. Lake St
John flows directly to Lake Albert from the northwest while the Lake Badger/ Thisted
Lake watershed enters from the south. Because of Lake Albert’s location in the chain of
lakes it receives runoff waters from 244,000 acres of the total 287,828 acre Lake Poinsett
Watershed.
Lake Albert is close to the communities of Badger (population = 130; location five miles
south) and Lake Norden (population = 425; location four miles northwest). Public access
facilities at Lake Albert include a dock, boat ramp, and restrooms.
Lake St. John:
Lake St. John, a 1,200 acre natural lake with a drainage area of 201,500 acres, is located
less than ¼ mile from Lake Albert.
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The lake, located below Lake Norden and Lake Marsh, receives outflow water from these
lakes. Lake St. John has a drainage area of 12,500 acres when the drainage areas of Lake
Norden and Marsh are excluded. No improved public facilities are located at St. John.
Lake Norden:
Lake Norden is a 746 acre natural lake located near the City of Lake Norden. The lake
has a 188,724 acre drainage. It outlets to Lake St. John located 1.5 miles to the southeast.
Public facilities at the lake include a city park, boat ramp and restrooms.

Water Quality Problem
Frequent algae blooms occur at Lakes Poinsett, Albert, St. John, and Norden. The
blooms, linked to excessive nutrients from the watershed, hinder recreational activities at
the lakes during the high use periods of the year.
Data collected during the Diagnostic/Feasibility Study (1995) indicates that:
• Lake Poinsett is a hypereutrophic lake approaching eutrophic conditions,
• the trophic state is related to phosphorus, which is the limiting nutrient, and
• in comparison to other watersheds in Eastern South Dakota, the sediment and
nutrient loadings to Lake Poinsett are low.
The Lake Poinsett TMDL, developed during 1996, has an end point of “158 tons of total
lake algal biomass and a 40 percent reduction in total phosphorus”. The TMDL is
consistent with the recommendation made if the watershed assessment report, “reduce
phosphorus loading from the watershed by 40 percent”.
Phosphorus from the watershed enters Lake Poinsett through inlets from Lake Albert and
Dry Lake. The phosphorus load sources to Lake Poinsett by sub-watershed were
determined to be.
• Lake Albert - 73 percent,
• Dry Lake - 24 percent, and
• failing septic systems - 3 percent.
Flood waters from the Big Sioux River have not been routed to the lake through the
Boswell Diversion or reverse flow at the outlet of Lake Poinsett during recent years.
There have, however, been times when the flood stage of the Big Sioux River exceeded
the height of the control gates and overflows to Lake Poinsett. The phosphorus
concentration of the Big Sioux River has consistently been at least three and sometimes
10 times the concentration measured at the inlet from Lake Albert.
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To reduce nonpoint source (NPS) pollution to Lake Poinsett, the watershed study
recommended the installation of best management practices (BMPs) targeted to critical
watershed cells and feedlots as the most cost effective way to reduce the sediment and
nutrient loads entering the lake. The recommendations targeted sub-watersheds 3 and 4
for implementation practices (in the lower watershed, and sub-watersheds 1 and 2 for
diagnostic/ feasibility studies (Figure 1). Final Reports for these studies are expected
during calendar year 2007.
The BMPs recommended to reduce nutrient loading from subwatersheds three and four
were:
• construction of animal waste management systems at five animal feeding
areas to reduce phosphorus loading by five percent. An additional six feeding
areas were identified as significant potential sources of loading and fourteen
feeding areas identified as in need of clean water diversions (123 total feeding
areas assessed – 1996 Study),
• implement integrated crop management on 10,000 acres of cropland,
• improve grazing management on 1,500 acres, and
• expand the existing centralized sanitary sewer system at Lake Poinsett.
Of the 622 cabins at the lake, 153 are currently connected to a centralized sanitary
system.
The actions recommended to reduce sediment and phosphorus loading associated with
soil erosion included:
•
lake shoreline stabilization and management - 4,000 LF,
•
riparian demonstration sites - 2,
•
crop residue management Plans - 10,000 acres,
•
grassed waterways on cropland.- 45,000 LF,
•
filter strips and/or grassed buffers - 500 acres,
•
small ponds or dams on tributaries – 75 sites,
•
wetland restoration - 80 acres, and
•
public awareness program to inform landowners about BMP installation, project
goals and progress.
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Project Activities
Activities completed to attain the project goal during this project segment are described
in this section of the report.
Objectives, Milestones and Accomplishments
Objective 1. Reduce Nutrient Loading.
Task 1. Improve land management to reduce runoff potential of nutrients applied.
Product 1. Comprehensive Nutrient Management Plans (CNMPs)
Milestone: CNMP plans for 6,000 acres
Accomplished: The milestone was exceeded. CNMPs were developed for nine ag
waste systems that apply manure to 12,182 acres. See Appendix A for example of
plans. Landowners, both with and without livestock, became aware of the benefit
and importance of managing nutrient application to croplands as a result of the
activity.
Task 2: Facilitate implementation of grazing management through planning and
infrastructure development.
Product 2. Construct cross fences to facilitate grazing rotations.
Milestone: Thirty miles of fence.
Accomplished: During the project, 10 miles of cross fence was installed.
Many cooperating producers had previously installed cross-fence (Figure 4) but
limited water sources prevented fully implementing rotational grazing practices.
This need was addressed by shifting cost-share funds and planning assistance
from fencing to water sources. The action supported reaching the milestone(s) for
improved grazing management.
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Figure 4. High tensile power cross fence for rotational grazing.
Product 3. Provide water development to implement rotational grazing.
Milestone: Two water systems.
Accomplished: Twenty water systems with multiple watering facilities were
installed. (Figure 5). The ability to provide water on demand to multiple
paddocks was a component of all grazing plans developed. Sun-resistant
above ground pipeline was determined to be an alternative producers could
use to provide the water in an efficient, adaptable manner. Funds for the
increased number of water systems were provided by the South Dakota
Conservation Commission, USF&W and the reallocation of project funds not
used for cross fence.
The Hamlin County Conservation District maintained an inventory of the
pipe and fittings to provide livestock grazers in areas surrounding the
watershed boundary local access to the product. Over 200,000 feet of pipe
were installed as a result of project’s promotion and demonstration of
effective grazing management practices.
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Figure 5. Pasture tank with pipeline delivery.
Product 4. Design grazing plans to sustain both livestock and land resources.
Milestone: Develop grazing plans for 1,500 acres.
Accomplished: Managed grazing plans were developed for 3,500 acres of
pasture.
The acreage milestone was exceeded after the milestones for water and fence
were amended to reflect need. Many producers attended tours and workshops to
learn the basics of grazing management. The producers used the information to
improve grazing management.
It is estimated that producers who manage 10,000 acres within the watershed and
40,000 acres outside of watershed boundaries have taken advantage of attending
these educational opportunities and are using the knowledge gained to improve
their grassland resources. See Appendix A for example of a grazing plan.
Task 3. Construct Ag Waste Systems or modify existing feedlots to contain nutrient
runoff.
Product 5. Ag waste systems.
Milestone: Original milestone amended from eleven to 24 when additional funds
became available.

11

Accomplished: During the project, 21 total feedlots either had systems
constructed, closed operation or changed operation to eliminate discharge.
Six large systems consisting of lagoons, evaporative ponds, sediment basins
(Figure 6) and three small systems (clean water diversions, vegetative treatment
areas, and feedlot layout adjustments) were constructed. Cost of the systems
increased during the project. Two producers made adjustments to their feeding
operation so that they no longer discharge to any water source. Five large (300+
head) and five small (less than 300 head) feedlot operators closed the facility. The
operators of three of the operations in the priority area elected not to participate.
See Appendix A for example Contract/Letter of Agreement for Animal Waste
System.

Figure 6. Dairy facility with animal nutrient system installed.

Objective 2. Reduce Sediment Loading.
Task 4. Shoreline and streambank stabilization.
Product 6. Stabilize eroding shorelines.
Milestone: Lake Poinsett- 4,500 feet of shoreline
Accomplished: 12,000 feet of shoreline were stabilized using geotextile fabric
with rock on natural rocky shorelines (Figure 7) or steel sheet piling in areas with
natural sand beaches (Figure 8). The milestone was exceeded because of greater
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than anticipated participation by Lake Poinsett homeowners when the
effectiveness of the practice was demonstrated during the spring 2001 flood
(Figure 9). The Lake Poinsett Water Project District continued funding the costshare practice after the practice milestone and budget were exceeded. See
Appendix A for example Letter of Agreement/ Understanding for Shoreline
Stabilization and Checklist prior to Construction

Figure 7. Two years after stabilization using geotextile fabric and field rock.

Figure 8. Construction of steel sheet pile wall on natural sand beach.
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Figure 9. Flood level waves deflected by submerged steel wall.
Task 5. Stream/Riparian Demonstration sites
Product 7. Demonstrate the benefits of rock crossings.
Milestones: Two demonstration sites
Accomplished: Rock crossings were installed at seven sites to allow passage of
livestock across streams without damaging streambanks (Figure 10). Although
installed to provide livestock traffic lanes the crossings are durable enough for
equipment traffic. The geotextile fabric overlain by rock and gravel provides a
solid base and does not interfere with water flow. Landowners have noted a
change in livestock behavior after the crossings were installed. Livestock no
longer crossed at new locations.
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Figure 10. Rock crossing of small stream in flood plain.
Product 8. Encourage natural vegetation after livestock exclusion and stabilization
methods for critical areas.
Milestone: Specific milestone not established for riparian zones in the PIP.
Accomplished: Three miles along lake shoreline (Figure 11) and four miles along
tributaries (Figure 12) representing 114 acres of riparian area were placed under
15 year CRP contracts.
The marginal pasture land continuous CRP (CCRP) program became available
during the project period. CCRP, plus cost share funds to install fence from the
project, resulted in excluding livestock from lakeshores and streambanks
throughout the watershed. Five of seven grazing operations that allowed livestock
access to lakeshores at start of project participated.
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Figure 11. Livestock exclusion fence installed to protect lake shoreline.

Figure 12. Streambank two years after livestock were excluded.
Task 6: Crop residue management.
Product 9. Develop residue management plans for highly erodible farm land.
Milestone: 2,000 acres under continuous residue management
Accomplished: Residue management plans for 3,000 acres were developed.
Residue management plans are required by USDA for fields with greater than 33
percent highly erodible soils. This criterion was applicable to most of the critical
cells identified in the priority area during the watershed assessment. A highly
16

erodible classification of soils in these cells was a factor for the land being
accepted for enrollment in CRP with the result that many of the areas were seeded
to permanent vegetation. (Figure 13). The Hamlin, Brookings and Kingsbury
County Conservation Districts each have no-till drills available for rent. Producers
in the project area introduced to no-tilling using these drills often bought their
own after experiencing the advantages of improved water management, reduced
erosion and fuel savings from less tillage. See Appendix A for an example of a
residue management plan.

Figure 13. No-till soybeans planted in corn residue.
Task 7. Stop gully erosion in cells identified using AGNPS cells.
Product 10. Grassed waterways.
Milestone: 45,000 feet
Accomplished: Twenty four thousand feet of grassed waterways (Figure 14)
were constructed.
Several areas identified as in need of a waterway were enrolled in whole field
CRP contracts. This reduced the need to construct grassed waterways as a
separate BMP.
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Figure 14. New waterway with erosion control in place.
Task 8. Establish grass on critical cropland acres to eliminate erosion and filter runoff.
Product 11. Plant grass on erosive soils being annually cropped.
Milestone: Grass establishment - 500 acres
Accomplished: Acres of perennial vegetation planted totaled 5,331 acres. Land
with erosion linked to continuous annual cropping activities reduced erosion an
average of five tons/ac. by planting grass. Establishing perennial grass provided
use as pasture, hay land or wildlife habitat. Project staff provided information
about grass species, fertility requirements and planting techniques to maximize
sustainability of the practice. The grass planted (Figure 15) was often used to
improve grazing practices which reduce sediment erosion, compliment the use of
rotational grazing and benefit wildlife on existing pastures.
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Figure 15. New grass seeding on eroding cropland.
Task 9. Construct small dams and ponds to contain sediment.
Product 12. Locate and install multi-purpose small dams or ponds to be used as
sediment traps and/or watering facilities.
Milestone: Fifty small dams or ponds
Accomplished: Eleven sediment control dams were constructed. Sites identified
as in need of sediment control dams (Figure 16) were those with high erosion
rates related to cropping practices. Many of the fields were enrolled in the CRP
programs during the project period. Converting cropland to grass reduced the
sediment erosion rate and the need to construct sediment dams. In addition, the
presence of potential Topeka Shiner habitat restricted locating and constructing
dams or ponds within floodplains as planned. Using pipeline to supply livestock
water also provided higher quality water and was a more accepted practice than
ponds.
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Figure 16. Small pond constructed to trap sediment from upstream cropland.
Task 10. Demonstrate the uses of alternative water sources for riparian areas.
Product 13. Alternative livestock water.
Milestone: Two alternative type water sources
Accomplished: Four nose-pumps were installed. The Hamlin Conservation
District supplied nose-pumps for producers to try at stream or river locations.
Only one nose-pump (Figure 17) continues in operation. Installation of above
ground pipeline from more dependable water sources has replaced the others. The
activity was successful. Awareness of streambank erosion resulting from livestock
drinking directly from streams was increased and operators installed a BMP to
reduce NPS pollution from this source.
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Figure 17. Nose-pump installed to provide a water source away from streambank.
Task 11. Restore previously lost or drained wetlands to their natural state of filtering
systems.
Product 14. Restored Wetlands.
Milestone: Eighty acres
Accomplished: During the project, 471 acres of drained or impaired wetlands
were restored to provide natural filters and sediment traps (Figure 18). The total
includes 231 acres of farmed wetlands enrolled in the CRP Farmable Wetland
Program to provide buffer areas. At one site, (Figure 19) a half mile section of
stream oxbows which had been cutoff when flood waters cut a new channel was
restored.
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Figure 18. Wetland restored using a Wetland Reserve Program easement.

Ditch Plug
Restored Wetlands and Oxbow System
Blocked Channel

Rock Crossing

Figure 19. Restored wetlands and oxbow system.
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Objective 3. Public Awareness and Education.
Task 12 Provide information on water quality issues, BMPs and cost share assistance.
Product 15. Informational brochure.
Milestone: One brochure – 9,000 copies
Accomplished: Three thousand copies of an informational brochure (Figure 20)
were printed and mailed to all landowners within the project area or placed in
local businesses, distributed at local Farm Shows, and made available at project
tours and workshops. Newsletters were used as a supplement to the brochure to
keep information current during the project. Mailed surveys were used to evaluate
individual shoreline interest, sewage waste systems, and workshop/ tour values to
attendees. See Appendix B for examples and returns.

Figure 20. Promotional brochure example.
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Product 16. Public information meetings.
Milestone: Eight meetings
Accomplished: Seven workshops (Table 5) sponsored by project were used to
present information on the benefits and application of grazing management
(Figure 21), options for animal waste system design, balanced nutrient
management for crop production (Figure 22), and soil quality management
through use of crop rotations and reduced tillage. See Appendix C for examples of
promotional materials.
Table 5. Workshops Held.
Date
Feb 2001
Jan 2002
Jan 2003
Aug 2003
Feb 2004
2-days
Feb 2005

Mar 2006

Workshops Sponsored by Project
Concern
Topic Covered
Sediment Reduction
Grazing management
Nutrient & Sediment
Soil Quality Factors
Sediment Reduction
Grazing management
Nutrient & Sediment
Soil Identification
Reduction
Components
Sustaining
Holistic Resource
Environmental Quality Management (Grazing
and Farm management)
Nutrient Reduction
Manure and
Commercial Fertilizer
Management
Sediment Reduction
1st Annual Coteau Area
Grazing Conference for
Rotational Grazers
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Number Attending
32
39
60
55
40 each day

40

315

Figure 21. First Annual Coteau Grazing Conference.

Figure 22. Livestock producers attending a manure workshop.
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Product 17. Public tours.
Milestone: Six tours.
Accomplished: Thirteen tours (Table 6) were sponsored to showcase the
effectiveness of BMPs installed. The tours were used as summer follow-ups to
training provided during the winter months. Grazing management tours (Figure
23) were the most popular with the participants requesting additional tours each
year. It was found that producers that had implemented BMPs for their operations
were some of the best promoters for the practices. The project hosted field trips
for the South Dakota State University Range Science classes (Figure 24) so that
students could observe the impacts on of grazing practices on water quality. 4-H
members participated in a native plant identification tour and were shown the
importance of perennial vegetation in protecting water sources from
contamination (Figure 25).
Table 6. Public Tours.
Date
Concern
Nov 2000
Nutrient Reduction
July 2001
Sediment Reduction
July 2001
Public Information
July 2001
Public Information
June 2002
Sediment Reduction
Sept 2002
Sediment Reduction
June 2003
Nutrient & Sediment
Aug 2004
Sediment Reduction
July 2005
Nutrient Reduction
July 2006
Sediment Reduction
2004
2005
2006

Public Information

Topic viewed
Animal Waste Systems
Rotational Grazing
4-H / Native Grass ID
NPS Task Force
Rotational Grazing
Shoreline Stabilization
Grazing and Feedlot
Native grass rotation
Pasture Fertility Plots
SD Grassland Coalition
Tour-Partner sponsor
SDSU Range Science
Class - Water Quality
Tour
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Number Attended
18
55
14
15
52
15
41
58
51
62
12
14
15

Figure 23. Producer grazing tour.

Figure 24. SDSU Range Science students touring project.
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Figure 25. 4-H members learn to identify native plants.
Product 18. Media updates.
Milestone: Twenty media and public updates
Accomplished: The coordinator provided the print, radio and television press
with information about the project activities and water quality issues. Fourteen
radio appearances and seven hours of radio time inform were used to inform the
public of the project’s purpose and upcoming events for them to attend. Updates
and water quality related articles were written for local newspapers, lake
associations’ newsletters, internet list servers and agricultural magazines. See
Appendix D for examples of print material published. The coordinator made
presentations to over 1700 individuals at 35 organizational meetings as part of the
outreach program.

28

Figure 26. Articles by coordinator featured in regional agricultural magazines.
Product 19. Signs at project sites.
Milestone: Eighteen signs
Accomplished: No signs were erected. Many of the locations of non-point
source practices installed were inaccessible to the public. In addition, the project
area did not have a common or central physical site that the public frequented and
therefore would lend itself to effective public notice for project updates. The use
of newsletters, newspapers and public appearances at local association meetings
were used to keep public informed of project status.
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Monitoring and Evaluation
A comparison of the milestones planned versus accomplished is shown in Table 7.
Except as indicated, all milestones as amended were exceeded.
Table 7. Planned versus Accomplished Milestone Comparison.
Products
Planned
Accomplished
Status
Nutrient Control:
Integrated Crop Mgt. (acres)
6,000
12,182
Exceeded
Grazing Management (acres)
1,500
3,500
Exceeded
Ag Waste Systems (sites)
11 amended to
21 built,
Exceeded
24 in 2005
closed or
changed
management
Sediment Control:
Shoreline Stabilization (LF)
4,500
12,000
Exceeded
Riparian Demos (sites)
2
7
Exceeded
Crop Residue Mgt. (ac/yr.)
2,000
3,000
Exceeded
Filter Strips/Grass Seeding (acres)
500
5,331
Exceeded
Small Dams/Ponds (each)
50
11
Reduced *
Alternative water sources (each)
2
20
Exceeded
Wetland Restoration (acres)
80
471
Exceeded
Information and Education
Brochures (# distributed)
9,000
3,000
Reduced **
Public Meetings (#)
8
10
Exceeded
Public Tours (#)
6
10
Exceeded
Project Progress Signs (#)
18
0
***
Watershed Newsletters
Not planned
15
Added
*

Because of economic feasibility for alternative water sources and small dams impacting
the endangered Topeka Shiner this milestone was reduced.
** Replacing brochures with 15 newsletters provided a better method of keeping the public updated on
project activities.
***An appropriate, available location for signage was not located.

Monitoring for most BMPs involved photographs of the existing condition, construction
or BMP application process and results after establishment of vegetation or improvement
of condition. These photographs s helped describe the process and desired end result at
workshops or public information meetings.
While water quality samples were collected after rain events or during spring snow melt,
the absence of consistent tributary flows occurring because of the dry climatic conditions
experienced during the last five years of project period limited use of the data.
Data yielded from water samples data collected on defined tributaries to Lakes Norden,
John, Albert and Poinsett to evaluate Phosphorous concentrations and Total Solids is
listed in Table 8.
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Table 8. Water Quality Data
Site
Albert Outlet
.
Dry Lake Out.
John Outlet
SE inlet

Receiving Lake
Poinsett
Poinsett
Albert
Albert

Norden Outlet
SW Inlet

John
John

W Inlet

John

Dolph Creek

Norden

Haug Bridge

Norden

Date
9/99
4/01
5/99
5/01
5/06
5/01
7/04
6/06
6/06
6/05
6/06
7/04
6/05
6/06
9/99
7/04
6/05
5/06
6/05
5/06

Total P mg/L
0.275
0.267
0.495
0.371
0.490
0.544
0.471
0.362
0.80
0.458
0.481
1.49
1.04
1.32
0.578
0.101
0.442
0.294
0.200
0.157

Total Solids mg/L
1,422
1,141
247
880
2,240
433
416
1,912
1,335
2,225
2,782
1,328
3,156
3,866
1,459
685
1,190
1,663
1,118
1,370

E.Coli/100 ml
30
<1
345
<10
77
20
7,100
40
10
30
194
10,800
548
44
4,800
2,900
727
345
231
185

Areas where more extensive implementation of BMPs and evaluation occurred were the
tributaries to Lake Norden. Although limited, the data suggests improvement of both P
and Ecoli concentrations but not total solids. Sample from two tributaries to Lake John
indicated elevated levels of both Phosphorous and total solids. As these tributaries may
be influenced by NPDES permitted facilities, the data has been provided to the DENR
Surface Water program.
Sediment load reductions were obtained by using the Revised Universal Soil Loss
Equation (RUSLE2) to estimate effectiveness of practices based on soil type and delivery
rate for implemented practice versus previous use. See Table 9. Corresponding
Phosphorous reductions were based from soil fertility sample results of the actual eroding
material. On average the tests indicate 0.5 pounds available P per ton of eroded material
indicating the high levels of accumulated Phosphorous on the soil surface vs. 0.032 lbs P
per ton in six inch deep soil tests. Feedlot data was calculated using the Michigan
Department of Environmental Quality Training Manual for Section 319 Watersheds.
Estimated load reductions achieved calculated using the methods described are shown in
Table 9.
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Table 9. Estimated Load Reductions Achieved in the Priority Area
Amount installed
BMPs
Load Reduction
Annual Reduction
Practices in Priority Area
Residue Mgt Plan
Grass Established
Grazing Plans
Sediment Dams
Streamside buffer
Grass Waterway
Priority Area Feedlots *
Total Annual Reduction
Additional Practices and
Reductions Accomplished
Shoreline Stabilization **
Watershed feedlots closed
or constructing systems
outside the project priority
area ***

2,060 acres
5,331 acres
1,350 acres
385 acres
90 acres
11 acres
8 lots-1400 head

Sediment
Tons/yr
7,213
26,655
10
1,925
455
54
36,312 Tons/yr

12,000 LF
13 lots- 3,700 head

120,000 Tons

Phosphorous
lbs/yr
3,606
13,327
80
962
227
27
700
18,929 lbs/yr

4,800 lbs
1850 lbs/yr

Based on calculations of the reductions using the Universal Revised Soil Loss Equation
(RUSLE2), the BMPs implemented reduced the phosphorus load to the lake from the
watershed by 56 percent (=18,929 lbs/yr). The reduction exceeds the 40 percent
(= 13,360 lbs/yr) reduction determined necessary to attain the project goal.
The 2006 South Dakota Integrated Report lists Lake Poinsett as fully supporting all
designated beneficial uses. The project goal was attained.
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Budget/Expenditure Comparison
A comparison of project expenditures versus planned is shown in Table 8.
Table 10. Budget /Expenditures / Match
BMPs

Combined
EPA Grants
Budget

Grazing Management

Animal Waste System
Shoreline Stabilization
Riparian Stream Cross
Grass Waterways
Dams
BMPs total
Public Awareness
Lake Fertilizer
Brochures
Meetings/Workshops
Tours/ Workshops
Signs
Media Info
Public Awareness Total
Administration Tech Assistance
Salary/ Workman Comp
Travel
Office Supply/Equip
Training
Secretary
Testing /Impact Sample
Admin/ Personnel Total

Local
Match

Total Spent
Excluding
other
Federal

229,847
107,850
7,000
14,500
28,800
411,572

4,963
13,341
2,033
246,763
107,196
8,413
14,160
25,343
422,212

400
0
1200
1800
650
500
4550

0
40
2641
161
0
26
2868

4,573
137
26
4,736

0
40
7,214
298
0
52
7604

311000
6727
4,500
1,450
5,250
6,900
335827

310,618
7,101
4,571
103
3,620
856
326,869

3,063
10,860
565
14,488

310,618
7,101
7,634
103
14,480
1,421
341,357

36,300

36,300

35,815

Board/ LLO Plan

Project Total

Grant 9998185-98
Grant 9998185-99
Grant 9998185-03
Total Grants

Other
Federal

23,575
Fence
Alternate Water
Grass Seeding

In Kind Time

EPA Spent

751,949

$
$
$
$

Local Cash Match Partners
SD Consolidated Water
Lake Poinset Water Project District
Conservation Commission Grant
SD Game Fish & Parks
Various Tour/ Workshop Supporters
Local Landowners
Hamlin Co. Conservation District

213,152
510,797
28,000
751,949

match required
142,101
340,531
18,667
501,299

120,003
109,623
73,752
3,500
5,022
483,640
17,517
813,057
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751,949

35815

10,535
25,009
19,432
208,329
496,414
13,497
13,641
30,824
817,681

15,498
38,350
21,465
455,092
603,610
21,910
27,801
56,167
1,239,893

873,205
MATCH identified
eligible match recorded
309,771.26
503,286.67
813,057.93

1,625,154

The budget was amended by moving funds within t6asks to better accommodate
installing the BMPs that supported attaining the project goal and were, at the same time,
accepted by the producers. Specifically, portions of the funds for cross fencing and pond
construction were moved to above ground pipelines to implement rotational grazing.

What Worked and Didn’t Work
The project outreach/public awareness program increased watershed resident’s support
for the project and knowledge of how their actions affect water quality.
The project hosted workshops and tours so that landowners could learn about and
experience firsthand the results from installing BMPs. The activity which proved the
most effective in ensuring good attendance was a direct mailing, followed by an article
describing the event in several local papers, a guest appearance on local radio stations
and finally a telephone call to producers that had been targeted as in need of addressing
resource concerns. Soliciting sponsors for meals at or transportation to the events became
easier as attendance at the events grew in size and area represented. Local sponsors began
to provide additional cost share funding for BMPs which demonstrated improvement to
Lake Poinsett water quality.
To gain participation in installing the BMPs required to attain the goal, activities were
designed to focus on three areas of concern, which correspondingly affected three distinct
groups of participants.
1.

Shoreline stabilization focused on lake homeowners, many of whom are part
time residents. Members of this group were the most difficult of the three
groups to contact, as most have permanent residences 40 to 700 miles from
the watershed, are only available on weekends and are frequently new home
buyers that are not familiar with Lake Poinsett or Hamlin and Brookings
county agencies.
While shoreline erosion around Lake Poinsett was a recognized property use
issue by homeowners losing lake side property during flood events, during
the project those same homeowners learned that the eroding banks were also
having a negative impact on the lake’s water quality. By forming a
partnership with engineers and local contractors, a cost effective program,
when compared to previous individual attempts, was developed to stabilize
shorelines with locally available materials. To view the guidelines, access:
www.state.sd.us/denr/DFTA/WatershedProtection/WQProjects/ShorelineGuidelines.ppt

The combination of being able to protect their property, the lake and receive
cost share funds for doing so, resulted in the milestone for this activity being
exceeded by a factor of 2.7.
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The shoreline stabilization activities lead to discussions of other sources of
pollution (fertilizer, detergents and yard wastes) to Lake Poinsett and how
those sources can be managed. This resulted in homeowners requesting that
local lawn and garden suppliers stock phosphate free lawn fertilizer. Lake
residents also became involved with county issues dealing with industrial
development, zoning regulations and agricultural drainage from the
standpoint of how it would affect Lake Poinsett water quality in the future.
2.

Producers with grasslands were the most receptive agricultural group with
which the project partnered. It was found that many livestock producers in the
area did not judge they had been exposed to the concept in terms relevant to
the humid, cooler, higher rainfall conditions in the glacial coteau of eastern
South Dakota as opposed to the semi-arid range conditions in central and
western portions of the state.
The success with grazing management was projected to be related to a
combination of the availability of technical assistance from NRCS and South
Dakota State University range management specialist and technicians, 319
funded Grasslands Project staff, the project coordinator’s rotational grazing
experience, and cost share funds available from several sources. The
combined efforts of the partners resulted in the development of several
grazing systems that are being managed by producers who have a new
outlook and attitude toward grasslands. These producers have become
spokespersons who encourage livestock producers to develop their grazing
resources. Culminating rotational grazing outreach activity was the 2006
Coteau Grazing Conference which was attended by over 300 land managers.
Many of the producers that had interaction with Lake Poinsett Watershed
Project grazing management activities continue to add and make
improvements to their grazing systems.

3.

Feedlot operators were originally the most skeptical of the three groups when
asked if they were interested in installing BPMs. It became apparent during
the early stages of the project that several of the feedlots would possibly close
because of the age of the operator, size of the operation or alternative
opportunities for the land. Therefore, the project focused on those operations
that were managed by younger operators or would possibly be passed down
to a younger generation with plans to keep the feedlot in operation.
It was found that the best sales tool for animal waste systems was the
demonstration of the economic value of balancing the nutrient need of crops
and availability of nutrients from capturing and handling manure. In addition
to manure containment, most animal waste system designs included
improvements to feedlot conditions which would translate into better animal
performance. These include eliminating muddy conditions and providing
winter protection.
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Physical location with regard to topography, groundwater and surface water
sources was the primary condition that determined type, cost and feasibility
of constructing an animal waste management system. Several feedlots were
located over high ground water which can cause construction challenges and
other limitations. In most instances it was found that relocation was more cost
effective and practical than retrofitting an existing feedlot. At the end of the
project new system designs, such as compost barns and vegetative treatment
areas for runoff were being considered and accepted by producers.
Before the project, many agricultural, industrial or residential issues were decided
without consideration of the effect on water quality. As a result of the project’s public
awareness and programs, these issues are considered and developed to minimize or
eliminate impact to local or downstream surface waters.

Future Recommendations
During first project segment, the project implemented practices in close proximity to
Lake Poinsett (Figure 1). Future nutrient and sediment load reductions in the watershed
will depend on BMPs being installed in the upper reaches of the watershed. The upper
reaches are similar in agricultural activity to the initial priority area. Therefore, similar
BMPs are expected to be used. Animal feeding operations will require the largest
financial commitment to reduce nutrient loading from the watershed. It is also anticipated
that producers will explore the benefits of animal housing and manure composting as a
method for livestock production to reduce climate effects on animals and also better
manage manure from existing open lots. Some lakeshore areas still need stabilization and
will continue using the methods established during this project segment.
The project partners’ support continuing the workshops and tours to keep the public
informed of BMPs and their affect on natural resources, economic sustainability and
community development.
The Lake Poinsett Watershed Project has received additional 319 funds as support from
existing partners to continue implementing TMDLs in the watershed.
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APPENDIX A
PLANS, CONTRACTS AND LETTERS OF
AGREEMENT

A-1

CNMP estimate of nutrients produced from feedlot.

A-2

CNMP estimate of fields capable of receiving nutrients from feedlot

A-3

CNMP estimate of nutrients needed for crop production

A-4

CNMP estimate of nutrient production and crop production need balance.

A-5

Grazing plan-Available forage estimate.

A-6

Grazing Plan-Forage available by field and month

A-7

Grazing Plan-Forage need and forage availability balance

A-8

Grazing Plan- Field sequence rotation for grazing.

A-9

Residue management plan for highly erodible land.

A-10

Animal Waste System agreement.

Cont.

A-11

Cont.

A-12

A-13

A-14

Shoreline stabilization agreement.

A-15

Checklist for shoreline stabilization.

A-16

APPENDIX B
Survey Letters and Returns

B-1

B-2

B-3

B-4

B-5

Rejection letter to cost-share applicants.

B-6

Producer surveys of workshop contents.

B-7

B-8

B-9

B-10

APPENDIX C
Tour and Workshop Posters and Invitations

C-1

C-2

C-3

C-4

C-5

C-6

C-7

C-8

APPENDIX D
Coordinator Articles in Association Newsletters

D-1

D-2

D-3

D-4

D-5

D-6

APPENDIX E
Newspaper Articles and Brochures

E-1

E-2

E-3

E-4

E-5

E-6

E-7

