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SD Department of Environment & Natural Resources
Water Resources Assistance Program

Total Maximum Daily Load
________________________________________________

Punished Woman’s Lake Watershed
Codington County, South Dakota

April, 2000
________________________________________________
This TMDL was developed in accordance with Section 303(d) of the federal Clean Water Act and
guidance developed by the US Environmental Protection Agency.  The 1996 303(d) Waterbody
List identified Punished Woman’s Lake as impaired due to sediment and nutrients.  A TMDL
had not yet been completed on Punished Woman’s Lake before the 1998 303(d) list was finaled;
therefore, Punished Woman’s Lake was "rolled over" into the 1998 list.  During this time, the
Section 319 Implementation Project was initiated and completed.  This TMDL addresses the
water quality impairment of accumulated sediment and nutrients for Punished Woman’s Lake.

TMDL Summary for Accumulated Sediment
Waterbody Name Punished Woman’s Lake
Hydrologic Unit Code (HUC) 07020001
TMDL Pollutant Sediment Delivery
Water Quality Target Reduce in-lake sedimentation by 50 percent.
TMDL Goal Remove eight-inch outlet cap, allow banks to re-

vegetate, and remove 421,000 cubic yards of
sediment.

303(d) Status Rollover from 1996 303(d) Waterbody List into 1998
303(d) Waterbody List

Impaired Beneficial Uses Warmwater semi-permanent fish life propagation,
immersion recreation, limited contact recreation.

Reference Document Punished Woman’s Lake Diagnostic/Feasibility
Study Report, April, 1991

TMDL Summary for Excess Nutrients
Waterbody Name Punished Woman’s Lake
Hydrologic Unit Code (HUC) 07020001
TMDL Pollutant Excess Nutrients
Water Quality Target Reduce aquatic vegetation 50 percent by reducing

in-lake nutrient-rich sediment by 15 percent.
TMDL Goal Removal of 421,000 cubic yards of sediment by

dredging.  Increase depth to 12-15 feet in selected
mid-lake areas.



Version: May 10, 2000 10:30 AM2

303(d) Status Roll over from 1996 303(d) Waterbody List into 1998
303(d) Waterbody List

Impaired Beneficial Uses Warmwater semi-permanent fish life propagation,
immersion recreation, limited contact recreation.

Reference Document Punished Woman’s Lake Diagnostic/Feasibility
Study Report, April, 1991

I. Executive Summary:
• Waterbody Description and Impairments
Punished Woman’s Lake is a 477-acre lake located in northeastern Codington
County South Dakota, immediately north of the town of South Shore and
approximately 25 miles northeast of Watertown, South Dakota (Figure 1 of
attachment). The Punished Woman’s Lake watershed is comprised of 12,280
acres of generally hilly terrain. Excess sediment resulting in loss of water depth
and excess nutrients resulting in aquatic macrophytes have reduced recreational
uses of fishing, swimming, and boating.  The average depth prior to
implementation was 5.4 feet with a maximum depth of 8 feet.  Sediment depth
averaged 5.2 feet with most sediment located in the middle of the lake along its
length and the deepest sediment located at the east end of the lake.

• Stakeholder Description
Punished Woman’s Lake Association
South Shore, South Dakota
Watertown, South Dakota
Codington County, South Dakota
Codington County Conservation District

SD Department of Environment &
Natural Resources
SD Department of Game, Fish &
Parks

• Intent to Submit as a Clean Water Act Section 303(d) TMDL
In accordance with Section 303(d) of the Clean Water Act, the South Dakota Department
of Environment and Natural Resources submits for EPA, Region VIII review and
approval, the sediment and nutrient total maximum daily loads (TMDLs) for Punished
Woman’s Lake as provided in this summary and attached documents.  These TMDLs
were established at levels necessary to meet the applicable water quality standards for
sediment and nutrients with consideration of seasonal variation and a margin of safety.
The designated use classifications that will be protected through implementation of the
TMDLs by removal of the lake sediment include: warmwater semi-permanent fish life
propagation, immersion recreation, and limited contact recreation.

II. Problem Characterization:
• Maps
A map of Punished Woman’s Lake, its watershed, and location in South Dakota
is included as Figure 1 of the attachment.
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• Waters Covered by TMDL
Punished Woman’s Lake is the benefactor of this TMDL.

• Rationale for Geographic Coverage
Soils surrounding the lake are well drained and the lake is thought to have an
extensive connection with the underlying aquifer.  Soil types consist of 32% Buse,
32% Renshaw-Fordville, 26% Vienna-Lismore, and 11% Forman-Aastad-Buse.
Landuse in the watershed is predominately rangeland (72%) and cropland (28%).
Two major tributaries enter the lake, at the southwest and northeast ends, and
five smaller intermittent streams enter the lake at various locations.  Water
inflows are generally limited to periods of runoff associated with snowmelt or
rainstorm events.  The lake outlet is located at the east end of the lake.

• Pollutant(s) of Concern
Accumulated sediment
Excessive nutrients

• Use Impairments or Threats
The beneficial uses of warmwater semi-permanent fish life propagation,
immersion recreation and limited contact recreation were impaired by shallow
water due to the accumulated sediment and to an increase in aquatic vegetation
due to excessive nutrients.  The lake mimicked a prairie slough more than a lake.

The restoration activity of removal of the outlet cap and dredging to remove
nutrient-laden sediment was initiated by local concerns.  The sediment removal
portion of the project was funded by a combination of local, state, and federal
dollars.  A testament to use-impairment is the high level of local support to fund
and locally manage the project from start to finish.

• Probable Sources
The in-lake sediment deposition was a result of shoreline erosion and bank
sloughing caused by construction of a eight-inch cap placed on the outlet
structure in 1971.  The elevated water levels and associated wave action resulted
in the erosion and sloughing.  In 1988, the South Dakota Board of Water
Management granted permission to the Punished Woman’s Lake Association to
remove the eight-inch cap from the outlet structure.  The cap was subsequently
removed and bank sloughing ceased.  Natural vegetation became reestablished
along most bank areas previously devoid of cover, thus minimizing future
sloughing and deposition of sediment into the lake.  Water quality analysis from
the Diagnostic/Feasibility study showed that the tributary waters did not exceed
water quality standards for total solids, suspended solids, or dissolved solids.
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A sediment survey conducted during the winter of 1987-88 found approximately
2.7 million cubic yards of soft sediment in the lake with deepest sediment
(greater than 10 feet) located in the middle of the lake along most of its length
and especially at the east end near the outlet.

The Diagnostic Feasibility study reported that between 75 and 80 percent of the
lake contained pondweed (Potamogeton sp.) and that approximately 10 percent
of the shoreline was covered with cattail (Typha latifolia) and bulrush (Scirpus
sp.).

III. TMDL Endpoint:

• Description
The TMDL for this waterbody consists of the removal of the eight-inch outlet
cap and the removal of 421,000 cubic yards of accumulated inlake nutrient-
rich sediment through dredging.  Cap removal minimized future bank
sloughing and dredging of nutrient-rich sediment resulted in a decrease in
nutrients in attempts decrease aquatic vegetation and restore the impaired
beneficial uses.  The local sportsman’s club requested that no emergent
vegetation (cattail and bulrush) be removed from the shoreline of the lake.
That request was honored during the project.

• Endpoint Link to Surface Water Quality Standards
Since removal of the outlet cap, bank sloughing has largely ceased and natural
vegetation has become reestablished on most of the banks, thus minimizing
future sediment deposition to the lake.  Removal of 421,000 cubic yards of
nutrient-rich lake sediment has had a dramatic effect on designated beneficial
uses and has lead to better water quality.  The dredging deepened the lake in
selected mid-lake area to 12 to 15 feet.  This alone has improved immersion and
limited contact recreational uses.  As a result of the dredging, lake water clarity
improved and suspended solids were reduced.  It is likely that deepening large
parts of the lake had the effect of reducing exposure of bottom sediments to wind
and wave action, thereby reducing inorganic water turbidity which was formerly
a major detriment to water clarity in Punished Woman’s Lake due to its
shallowness.  It is anticipated that dissolved oxygen levels will increase and
overall water temperatures decrease, thereby enhancing the lake’s fishery.  Water
clarity has increased as shallow vegetation was eliminated and nutrient-bound
sediment (primarily phosphorus) was removed.  According to the local project
coordinator, post-project observations showed that approximately 75 percent of
the submergent vegetation (Potamogeton sp.) was removed from the lake as a
result of the implementation project.  The dredging activity also opened
previously plugged groundwater connections as witnessed by the lake’s
continuous discharge without any inflow during extended dry climatic periods.
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The phenomenon of discharge without inflow was not observed by local
personnel prior to the implementation project.

IV. TMDL Analysis and Development:
• Data Sources
Data sources include the 1991 Punished Woman’s Lake Diagnostic Feasibility
Study Report and two water quality reports: the 1977 State Lakes Preservation
Committee’s survey of lakes in the Coteau des Prairie, and a statewide survey
conducted for the State of South Dakota in 1981.  Also, water quality data
collected during the implementation project and presented in the Punished
Woman’s Lake Final Report supported the water quality improvements listed
above, and statewide surveys for the State of South Dakota conducted in 1981
and 1993.

• Analysis Techniques or Models
During the Diagnostic/Feasibility study, water quality samples were collected
according to Quality Control/Quality Assurance EPA approved methods.
Laboratory analyses were conducted by the South Dakota State Health
Laboratory in Pierre, South Dakota.  Water quality data were loaded onto
computer files and analyzed for trends.  A minimum, mean, and maximum were
calculated for each of the parameters measured.

Sediment surveys were conducted using the rebar technique of sediment
probing.  Elutriate samples of the sediment were collected and analyzed by the
U.S. Army Corps of Engineers Laboratory in Omaha, Nebraska.

Amounts of sediment removed by dredging were calculated by readings of the
nuclear density meter on board the dredge during operation.

In addition to water quality monitoring, data was collected to complete a
comprehensive watershed landuse model.  The AGNPS model was developed by
the United States Department of Agriculture (Young et al, 1986) to provide
comparative values for forty acre cells in a watershed.  The model identifies the
possible scenarios for reducing phosphorus in the watershed, targeting the
sources for the load allocations.

• Seasonality
Seasonality is not a factor as there are no seasonally related loadings to the lake
and the goals of aquatic vegetation and sediment removal have been met.

• Margin of Safety
Since removal of the outlet cap, bank sloughing largely has ceased and natural
vegetation has become reestablished on most of the banks, thus minimizing
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future sediment deposition to the lake. Removal of 15 percent of the inlake
sediment resulted in a 75 percent decrease in aquatic vegetation in Punished
Woman’s Lake, a 25 percent gain over that listed for the TMDL.

AGNPS modeling identified 34 cells (non-feedlot) as potentially significant in
terms of nutrient and/or sediment yield, and four feedlots as potentially
significant.  Any incorporation of Best management Practices to control these
potential sources would provide for a greater margin of safety for the lake.

V. Allocation of TMDL Loads or Responsibilities:

• Wasteload Allocation
There are no point sources of pollutants that are of concern in this watershed.
Therefore, the "wasteload allocation" component of this TMDL is considered a
zero value.  The TMDL is considered wholly included within the "load
allocation" component.

• Load Allocation
The load allocation for accumulated sediment in Punished Woman’s Lake
primarily was a result of bank sloughing due to construction of a eight-inch cap
on the outlet of the lake that raised the lake level above the established shoreline.
The cap subsequently has been removed.  The aquatic vegetation is a direct result
of nutrient-laden sediment being deposited in the lake by bank sloughing.

As a component of the Diagnostic/Feasibility study, the AGNPS Model was
used to assess the condition of the watershed with respect to nutrient and
sediment outputs and the effects of feedlots on those parameters.  The AGNPS
model results indicated 34 cells (non-feedlot) as potentially significant in terms of
nutrient and/or sediment yield.  Additionally, four feedlots were identified as
potentially significant.  These cells should be field checked by qualified
personnel of the Natural Resources Conservation Service before these areas are
targeted for erosion or nutrient control strategies.  Conservation practices such as
conservation tillage, contour farming, contour strip-cropping, crop rotation,
terraces, grassed waterways, animal waste management systems, and range and
pasture management may be the most appropriate Best Management Practices in
this watershed.  Additional consultation with the Codington County
Conservation District is recommended before specific Best Management Practices
are chosen.

Bank stabilization efforts may be required on isolated areas that have not yet
stabilized and have yet to be vegetated naturally.

• Allocation of Responsibility
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In 1991, the Department of Environment and Natural Resources produced a
report of a Diagnostic/Feasibility study of Punished Woman’s Lake conducted
from 1988 through 1990.  Based upon information available at that time, a
recommendation was made to restore Punished Woman’s Lake through selective
dredging in areas with maximum sediment accumulation.

Information supplied by the local sponsors indicate the yearly totals in cubic
yards of sediment removed from Punished Woman’s Lake as follows:

Year Dredged Material (cubic yards)
1990 60,000
1991 116,800
1992 75,334
1993 95,556
1994 73,310
TOTAL           421,000

VI. Schedule of Implementation:
The TMDL has already been implemented; therefore a schedule is not included.

VII. Post-Implementation Monitoring:
The Punished Woman’s Lake Association is participating in the South Dakota
Citizen’s Monitoring Program to monitor the effectiveness of the TMDLs.  The
South Dakota Department of Environment and Natural Resources continues to
monitor Punished Woman’s Lake every two to four years as part of the
Statewide Lakes Assessment Program.

VIII. Public Participation:
• Summary of Public Review
The Diagnostic/Feasibility study was conducted from 1988 through 1990 and
involved the cooperation of the South Dakota Department of Environment and
Natural Resources, the town of South Shore, local residents, and the Punished
Woman’s Lake Association

Initial implementation funding was provided by Environmental Protection
Agency Section 314/319 grants and supplemented with funds awarded by the
Board of Water and Natural Resources of the South Dakota Department of
Environment and Natural Resources.

The Punished Woman’s Lake Association held numerous scoping meetings prior
to and during the assessment and implementation phases of the project.
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Pubic participation in the Punished Woman’s Lake project are also documented
in the following activities:

South Shore City Council, South Shore, South Dakota, 1990-1994 – Punished
Woman’s Lake Restoration Project.

South Dakota Division of Water Rights. Outlet elevation for Punished Woman’s
Lake set at 1844.5 feet msl, 1988. South Dakota Department of Environment and
Natural Resources, Pierre, South Dakota.

South Dakota Department of Environment and Natural Resources.  South Dakota
Lakes Survey.  1981.  Document presented geographical, physio-chemical, biotic,
edaphic, and other descriptive information on Punished Woman’s Lake.

Electronic media Mailings Public Comments Received
December, 1998
   Assessment Summary
added to department
website
May 2000
   TMDL Summary
advertised on department
website

Interested parties
May 5, 2000
Stakeholders
May 5, 2000
Daily
Newspapers
May 5, 2000

Comments received during
project meetings and review
of the draft report and
findings were considered

IX. Supporting Development Document(s) (attached):
Stewart, W. C. and E. Stueven.  March, 1994.  1993 South Dakota Lakes
Assessment Final Report.  South Dakota Department of Environment and
Natural Resources, Division of Water Resources Management, Pierre, SD.  p 558-
562.

Punished Woman’s Lake Final Report - WAITING FOR COPY OF
REPORT

Punished Woman’s Lake Diagnostic/Feasibility Study Report.  April, 1991.
Office of Water Resources Management, South Dakota Department of Water and
Natural Resources.  57pp.

Koth, R. M.  1981.  South Dakota Lakes Classification and Inventory Final Report.
South Dakota Department of Water and Natural Resources, Office of Water
Quality, Pierre, SD. 693pp.
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State Lakes Preservation Committee.  1977.  Classification, Preservation,
Restoration of lakes in Northeastern South Dakota.  South Dakota and Old West
Regional Commission.
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