Freeborn Lake Enhancement Plan DRAFT 01/27/2016
Freeborn Lake (DOW #24004400)
Freeborn Lake is located south of Freeborn in Sections 34 and 35 in Freeborn Township and
Sections 2, 3, 10, 11, 13, 14, 15, 23 and 24 in Carlston Township, Freeborn County. The lake is
in the headwaters area of the Cobb River watershed (see figures 1, 2 and 3).
•
•
•

•

•
•

Size: 2222-acres (from Minnesota Department of Natural Resources Protected Water
Inventory Database).
Shoreline: There is about 16 miles of shoreline with a mixture of residential areas,
agricultural, park and conservation lands, forests, wetlands, public right-of-way, and a golf
course.
Access: There are 3 public accesses on the lake.
o City of Freeborn, pier on north shoreline.
o Arrowhead County Park, concrete boat ramp on the east shoreline.
o State Water Access, undeveloped access on the southeast shoreline.
Watershed: Freeborn Lake outlets to the Cobb River.
o Watershed Area: About 12 square miles (including the lake).
o Inlets: The Little Cobb River flows into the southeast corner of the lake. There are
an unknown number of tiles and other small surface drains.
o Land Use: Agricultural is the dominant land use. The town of Freeborn is on the
northeast shoreline.
Depth: At normal water level, average depth is 3.5 feet (ft.) and maximum depth about 7 ft.
(figure 4).
Outlet: The lake outlets through a dam to the Cobb River on the east side of the lake as
shown in Appendix 1. The river has been channelized at this location. Freeborn County has
maintained an outlet dam since 1909. This dam has been rebuilt several times.
o Dam: The current dam is a sheet piling and concrete dam about 95 feet in total
length with a 67.5 foot weir about 2 feet lower than the abutments. It was most
recently rebuilt in 1978 with subsequent maintenance for flood damages in recent
decades. The dam is owned by Freeborn County and located on private property.
The dam (figure 5) is in poor condition.
 Existing runout elevation (all elevations are NAVD88): 1215.5 ft.
 Bottom of outlet channel below the dam: 1209.2 ft.
 The dam was modified in 1956 to affix fish barriers. Wood lathe barriers
were installed, but have since been removed. Presently, the drop at the dam
functions as a partial barrier to fish movements, although ineffective for
carp. No other fish barriers are maintained at the outlet dam.
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Water Quality
The water quality information for Freeborn Lake has been consistent through the years.
Freeborn Lake is non-supporting of aquatic recreational use and listed as impaired under the
2012 303(d) Impaired Waters List, according to the Minnesota Pollution Control Agency
(MPCA). Located in the headwaters of the Cobb River watershed in Freeborn County, the land
cover in the Freeborn Lake watershed is primarily comprised of cultivated crops 58%, with 34%
open water and wetlands, 6% developed, and 2% other perennial vegetation, according to the
2011 National Land Cover Dataset.
The DNR Shallow Lakes Program (and its precursors) has conducted aquatic habitat surveys
since 1947. The Minnesota Pollution Control Agency (MPCA) sampled the lake for water
chemistry from May through September in 2008 and 2009. Results for selected water quality
parameters are shown in Table 1.
Table 1. Water quality results from water samples taken during lake habitat surveys 1947 –
2015 and MPCA water monitoring in 2008 and 2009.
Parameter
Water
2015 2014 2012 20082002 1990
1956
1947
Quality
2009**
Standard*
Total
<90
216 375 320
325
190 246
NA***
120
Phosphorus
(ppb)
Chlorophyll
<30
278 353
NA
120
NA
NA
NA
NA
α (ppb)
Secchi Disk
>2.3
0.3
0.5
0.3
0.7
0.4
0.5 Maximum 0.5
transparency
4.5****
(feet)
* Minnesota Water Quality Standards (Minn. Rule 7050 2008)
**LeSueur River Watershed Monitoring and Assessment Report, March 2012, pp. 28-29. The
values represent the average of monitoring during the months of May through September in 2008
and 2009.
***NA= Data not available
****A Secchi disk was visible to the bottom of the lake at all locations.

Fish and Wildlife Habitat
Freeborn Lake is part of a gently rolling to level agricultural landscape and a habitat complex
containing a mix of lakes and marshes, woodlots and grasslands. Most wildlife common to
south-central Minnesota can be expected in the vicinity.
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All of the lake is littoral area, meaning the lake is shallow and capable of supporting aquatic
vegetation benefitting a wide variety of fish and wildlife. Freeborn Lake is considered a
degraded aquatic environment, has large populations of rough fishes, few aquatic plants and
water clarity is low due to algae and suspended sediments.
Aquatic habitat quality has been surveyed 7 times by the DNR (1947, 1956, 1958, 1990, 2002,
2012 and 2015) and DNR Fisheries conducted lake surveys and/or fish population assessments
in 1983, 1984, 2004 and 2014. A depth contour map was made in 1967. Problems with
common carp, poor water clarity and algae were cited as factors limiting aquatic habitats. In
these surveys aquatic plant species were most abundant in the late 1950s associated with
droughty conditions and winter kill. Emergent vegetation (primarily cattail) presently occupies
about 9% of the basin with nearly all of it confined to the inlet area in the southeastern reach of
the lake. There are a few small islands of emergent cattail and hardstem bulrush and narrow
fringes of cattails scattered along the shore.
The importance of rooted aquatic vegetation in shallow lakes is well documented. These plants
can potentially grow throughout Freeborn Lake but are limited by turbidity and rough fish.
Fishery
Naturally, shallow lakes like Freeborn Lake provide boom and bust fisheries. Fish grow fast due
to high productivity but partial winter kill is common. Excess nutrients make it prone to algae
blooms and low dissolved oxygen in both winter and summer. Present conditions in the lake
favor species tolerant of turbidity and low dissolved oxygen like carp and black bullhead.
Furthermore, it is difficult for some species to reoccupy the lake from downstream areas. Dams
and road culverts at stream crossings can limit species such as northern pike. They cannot jump
these partial barriers while carp are able to circumvent these obstacles. Freeborn Lake serves
as a spawning and nursery area for common carp which populate other areas in the watershed.
The last Fisheries Lake Assessment was conducted in 2014. Black bullhead was the most
abundant fish in that survey which followed a substantial winter kill of many other fish in the
lake. Yellow perch were the most common game fish. Common carp, green and bluegill
sunfish, walleye and white sucker were also collected. Yellow perch were also stocked that
spring.
Presently, there is limited recreational fishing, although occasionally, the lake has opportunities
for yellow perch angling. The lake supports some commercial fishing, especially for carp and
bait fish.
In the past crappies, yellow perch, sunfish, bullheads and northern pike were stocked some
years between 1916 and 1969. In 1969 the lake was stocked with 1800 crappies and 175
pumpkinseed sunfish. No stocking occurred between 1969 and 2014. Carp and bigmouth
buffalo have been removed occasionally since 1928.
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With habitat improvement and mitigation for barriers to migration (e.g., stocking) Freeborn
Lake should support more game fish. Northern pike and yellow perch are adapted to shallow
lakes and tolerate periods of low dissolved oxygen in winter and could do well in the lake.
Wildlife Use
Historically, the lake has been an important migratory stopover for waterfowl and other
waterbirds. In the last century, there has been a marked increase in waterfowl use associated
with the periods during and following severe droughts and rough fish kills when habitat and
food resources are improved. Waterbird diversity and use declines as food and cover is lost to
rough fishes and poor water clarity. Use shifts to species that prefer to feed on small fishes or
make limited use of the lake for roosting.
Furbearer abundance has followed a pattern similar to waterfowl with muskrat abundance
peaking when aquatic plants provide food and house building materials. Mink populations tend
to increase when muskrat are abundant.
Wildlife use of the lake is presently limited. Double-crested cormorants, white pelicans, and
ring-billed gulls, all species that feed on the abundant minnows and rough fishes, are common
in spring and summer months. Other regularly observed wildlife include Canada geese, wood
ducks, great-blue and green herons and painted and snapping turtles. Coots and other
waterfowl including mallards and diving ducks are common in spring and fall migration, but
numbers are limited by lack of aquatic food in the lake. Adjacent wetland areas provide good
breeding habitat for waterfowl, rails, bitterns and other marsh dwelling wildlife.
Habitat improvement and enhancement would increase the number of species and populations
of waterfowl and other wildlife using the lake. Quality shallow lakes are important habitats for
furbearers including muskrat, mink, and otter and critical migratory and breeding habitat for
waterfowl, grebes and American coots. Shallow lakes are also important for wildlife including
species sensitive to habitat degradation and are declining in the state. According to the DNR, at
least 20 species of greatest conservation need use shallow lake habitats.

Management Goals and Objectives
Goal: Improve water quality and fish and wildlife habitat in Freeborn Lake.
With public access and portions of its shoreline protected and managed for public benefit,
including parks and fish and wildlife conservation, Freeborn Lake should be a priority to also
have good water quality and aquatic habitat. The lake has poor water quality due to invasive
fish species, nutrient loading and altered hydrology. Climate changes magnify these factors and
influence the natural processes that maintain healthy aquatic ecosystems in shallow lakes. To
achieve the goal stated above, five management objectives have been identified to enhance
and maintain aquatic habitats within Freeborn Lake.
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Objective: Install an effective fish barrier and a variable crest outlet to improve the ability to
manage water levels, water quality and fish populations in Freeborn Lake.
Objective: Improve and maintain high quality aquatic habitat aquatic habitat in Freeborn
Lake.
Objective: Increase populations and relative abundance of northern pike and yellow perch.
Objective: Improve and maintain water quality parameters for total phosphorous (< 90 ppb),
Chlorophyll a (< 30 ppb) and Secchi disk transparency (> 2.3 ft.) to attain aquatic recreational
use standards for shallow lakes in the Western Corn Belt Plains Ecoregion.
Objective: Promote healthy watershed practices and habitat complexes around Freeborn
Lake.
Proposed Management Actions
Immediate Actions
Action 1: Modify the Freeborn Lake outlet through a cooperative effort with Freeborn
County, Ducks Unlimited, Inc., DNR and other conservation partners.
Action 1a: Incorporate an effective fish barrier on the outlet stream. A velocity-tube fish
barrier is feasible downstream of the lake outlet at County State Aid Highway (CSAH) 6. An
existing culvert can be replaced under the road such that it becomes a barrier to upstream fish
movement.
• Replace the existing CSAH 6 road crossing of the Cobb River with a new culvert having
adequate flow characteristics to deter upstream migrations of common and other
invasive carp.
• Installation of a culvert/fish barrier requires permits and permissions to maintain a
barrier to the movements of fish and other aquatic species.
Action 1b: Replace the existing dam with a structure allowing for water level management
and lake drawdowns. The outlet dam for Freeborn Lake is deteriorating and in poor condition.
It also is a factor in water quality issues. A functional dam is necessary to maintain the lake.
• Obtain final dam design plans, an operational plan, a cooperative agreement with
Freeborn County, and any other requirements needed to allow dam replacement and
water management to benefit water and habitat quality.
• Replace the Freeborn Lake dam with a variable crest feature (usually stop-logs) so
water level management and temporary drawdowns can be implemented. The new
structure should pass the same amount of water at full service level (full pool) as the
existing dam.
• Construction and operation of the dam will require necessary permits from the State
and Federal Governments.
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Action 2: Obtain legal authority to temporarily lower water levels for water quality
improvements. Minnesota statutes and rules provide options for processes to facilitate the use
of temporary drawdowns to improve water quality and aquatic habitats for lakes.
• Minnesota Statute 103G.408 allows drawdowns to improve water quality and aquatic
habitat when the public water is a shallow lake to be managed for fish, wildlife, or
ecological purposes by the Commissioner of the Department of Natural Resources
after giving notice and holding a public hearing. Other public entities may also obtain
legal authority for temporary drawdowns if they also gain permissions from at least
75% of the riparian landowners. Management and permitting will be based on an
approved, comprehensive management plan.
Action 3a: Conduct a major drawdown to facilitate removal of rough fish, improve water
quality and regenerate aquatic vegetation. Lake levels would be lowered to consolidate and
oxidize exposed bottom soils. A major drawdown would be expected to be maintained for
about 1 year. A major drawdown will have multiple benefits of restructuring the fish
community, improving water clarity, and improving in lake fish and wildlife habitats.
• In winter lower water levels as much as possible (>40 inches) in late fall and maintain
drawdown through winter to remove undesirable fishes and manage aquatic
vegetation. This action may be used in conjunction with rotenone treatment to
eradicate undesirable fish populations.
• Growing season drawdown would actively lower water levels 30 inches (e.g., to a
temporary control elevation of 1213.0 ft.) through 1 growing season to consolidate
and oxidize bottom sediments and regenerate aquatic vegetation including emergent
varieties. Exposed bottom soils allow emergent plants to grow from seed.
o Somewhat lower water levels need to be maintained during the first year of
refilling (i.e., a second growing season) to encourage new growths of desired
vegetation (see also Action 7). As plants mature lake levels can return to
normal.
Action 3b: Remove most or all of the existing fish community and restock Freeborn Lake with
compatible piscivorous fishes. Certain fish species including common carp can have a negative
impact on water and habitat quality. This action identifies active removal of rough fishes to
improve water quality. A mixture of approaches ranging from natural winterkills to water
treatments with fish toxicants (e.g. rotenone) can effectively remove fish stocks dominated by
species of undesirable fish. The lake would be restocked with native fishes such as northern
pike and other species compatible with water quality and habitat objectives. The resultant
fishery should be considered “boom and bust” which is typical of shallow lakes. These fish can
grow rapidly and provide good recreational fishing opportunities within a year or two of the
initial stocking.
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Ongoing and Long Range Procedures
Lake condition will decline if the lake is not actively managed and monitored. Additional
management will be needed to maintain good water quality, quality fishing and aquatic
habitats. The following procedures are recommended to maintain or restore improvements
attained through initial actions. Thresholds are identified that would trigger future actions.
Action 4: Provide a recreational fishery between kill events or management drawdowns and
to provide a spawning and nursery area for various fish species with potential for
downstream population impacts in the Cobb River. Relative abundance of fish species and
predator-prey relationships can affect the lake environment. Fishery management will target
control of rough fish and improving lake water quality. Additionally, Freeborn Lake is
vulnerable to both winter and summer conditions that can adversely affect the fishery and lead
to declines in water clarity and habitat quality. An effective fish barrier at the outlet of the lake
will restrict fishes from naturally recolonizing, so stocking will be needed. Species selection will
emphasize piscivorous species compatible with water clarity and aquatic plant objectives and
tolerant of typical of shallow lake conditions.
• Stock northern pike fry following reclamation or natural kill events.
• Stock pre-spawn yellow perch adults following reclamations or natural kill events.
• Stock adult bluegill following reclamations or natural kill events when survival of
common carp is anticipated or observed.
• Stock northern pike, yellow perch, and/or bluegill at appropriate life stages following
reclamations or kill events, or as needed.
Management Threshold (Action 4):
o Fish uncommon or absent.
o Low abundance of piscivorous fish (northern pike and yellow perch >8” inches)
within the overall fish community as determined by fish surveys.
o (Bluegill sunfish) Adult carp observed or anticipated to be present.
Action 5: Local, state and federal agencies and citizen and non-profit groups target
implementation of conservation programs and practices in the watershed of Freeborn Lake.
The outlet of Freeborn Lake is the Cobb River, which flows northwest and joins the Le Sueur
River 3.5-miles south of the City of Mankato. In August 2015, the MPCA finalized the Le Sueur
River Watershed Restoration and Protection Strategies (WRAPS) report summarizing water
quality conditions and outlining conservation strategies to meet 10-yr clean water targets.
Within this report, watershed-wide strategies have been selected to reduce excessively high
flows, sediment, nitrogen, phosphorus, and E. coli concentrations. Conservation practices,
including, but not limited to: conservation tillage, cover crops, water and sediment control
basins, treatment wetlands, restored wetlands, grassed waterways, nutrient management and
enhanced city storm water management, are effective solutions and will also benefit Freeborn
Lake by making the results of in-lake management efforts last longer.
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Watershed restoration and protection strategies can be enhanced, while also improving soil
health and maintaining productive cropland through partnerships, education, outreach and
funding mechanisms. Efforts to identify, target and implement projects and practices on private
lands to increase ecological benefits associated with clean water, fish and wildlife habitat,
recreational opportunities and sustainable agriculture will be an important long term
management strategy. Freeborn Lake’s fish and wildlife resources will benefit most from
conservation practices that convey a wide variety of environmental services and incorporate a
habitat component.
Building on the scientific guidance and with technical expertise from the Water Resources
Center at Minnesota State University, Mankato, a detailed map has been produced using a
hydrologically conditioned digital elevation model and the Agricultural Conservation Planning
Framework toolbox provided by the U.S. Department of Agriculture, Agricultural Research
Service (USDA-ARS). The results, shown in Figure 5, offer an inventory of opportunities for
placement of conservation practices.
Desired Outcomes: Improve the health of the Freeborn Lake Watershed by reducing nutrient
inputs, improving soil health and increasing water storage and perennial vegetation on the
landscape. Soil and water conservation practices, protecting and restoring critical habitats, and
local partnerships are essential components to enhance water quality and improve fish and
wildlife habitats.
Action 6: Work with local, state and federal agencies, non-profit groups and lakeshore
owners to protect riparian and littoral habitats of Freeborn Lake. Certain land uses and
development practices can have profound influences on the lake’s environment and water
quality. Riparian habitats are disproportionately valuable for water quality and fish and wildlife.
Shoreland standards and voluntary efforts can protect near-shore areas and water quality.
•

•
•

Work with the Invasive Species Specialist and others on an education program to
present information in regard to preventing the spread of carp, zebra mussels, curlyleafed pondweed, Eurasian watermilfoil, purple loosestrife and other deleterious
species.
Work with Shoreland Habitat Specialist and other to increase education efforts on the
importance of aquatic macrophytes and shoreline stewardship to fish and in-lake fish
habitat.
Develop a lake wide vegetation management plan to provide standards for vegetation
management that provide for adequate lake access and water-based recreation while
maintaining water quality and habitat benefits of aquatic vegetation.

Desired Outcomes: Natural lakeshore and littoral habitats dominated by native species.
Developed shoreline areas are lightly developed and landscaped to preserve habitat values,
prevent erosion and to limit nuisance wildlife problems. Aquatic plant management is limited,
but provides for recreational uses while protecting important fish and wildlife habitats and
water quality.
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Action 7: Conduct additional drawdowns and fish management when needed to maintain or
attain water quality standards, fish community and habitat objectives. Water quality
parameters, aquatic plants and the fish community will be surveyed periodically to monitor
management response and determine when additional management is necessary.
•

Conduct partial drawdown up to 18 inches below full lake level (e.g., to 1214 feet
NAVD88) when necessary to maintain aquatic vegetation. Partial drawdown is an
intermediate management action. Given the difficulty of implementing full drawdowns
and the inconvenience caused by them, it is beneficial to have a tool to sustain the
effects of a major drawdown for a longer period of time. Partial drawdowns would be
employed during the winter or during the growing season dependent on management
needs.
Management Thresholds – Partial Drawdown: Partial drawdowns to up to 18 inches
below full lake level may be conducted when any one of the following conditions is met:
o Submersed vegetation found at < 60% of standard sample points in open water
(figure 7).
o Summer Secchi disk readings < 2.2 feet.
o Presence of carp or other undesirable fish is apparent.
Desired Outcomes: Partial drawdowns can be used to increase the interval between full
drawdowns. Objectives from which to measure management effectiveness may
include:
o Aquatic vegetation being found at > 80% of the sample stations established in
2012.
o Secchi disk measurements remain > 2.3 feet during mid-summer.

•

Conduct additional major drawdowns (Action 4) when needed to enhance, maintain
and restore aquatic habitats. Major drawdowns are tools that replicate the effects of a
significant, long-term drought. They are natural reset mechanisms for shallow lakes and
are expected to be used infrequently.
Management Thresholds – Major Drawdown (Action 4a): Major growing season
drawdowns may be conducted when any two of the following conditions are met:
o Emergent aquatic plants occupy < 10% of the basin.
o Aquatic plant, emergent and submersed, coverage is < 50% within the basin as
determined by lake survey using standard survey stations.
o Secchi readings average < 2.2 feet for 2 consecutive growing seasons.
Desired Outcomes (Action 4a): Objectives from which to measure management
effectiveness may include:
o Average Secchi disk measurements > 2.3 feet during mid-summer.
o Total phosphorous < 90 ppb.
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o Aquatic vegetation (both submerged and emergent) should be found at > 80% of
the standard sample stations.
o Shoreline perennial emergent aquatic plants covering up to 25% of the basin at
maximum extension
Management Thresholds – Fish removal and restocking (Action 4b) and/or major
winter drawdown used alone: Fish removals including winter drawdowns may be
conducted when any two of the following conditions are met:
o Presence of carp.
o Low prevalence of northern pike and yellow perch >7” inches in length within
the overall fish community as determined by fish surveys.
o Aquatic plant coverage is < 50% within the basin as determined by lake survey
using standard survey points established in 2012.
o Secchi readings average < 2.2 feet for 2 consecutive growing seasons.
o Total dissolved phosphorus levels > 90 ppb.
Desired Outcomes: The primary fish management objective is to maintain simple fish
community with limited number of species present and that is tolerant to low dissolved
oxygen. The fish community should ideally be comprised of a highly abundant top-level
predator (northern pike) and with a low abundance prey fish (yellow perch) and very
low abundance of rough fishes. This management would attempt to maintain high
numbers of northern pike that could suppress yellow perch through top-down feeding,
resulting in a yellow perch population with lower numbers of small-bodied fish. Larger
bodied yellow perch are more likely to feed on small fishes (e.g., fathead minnow) as
compared to zooplankton. This management approach would require relatively
frequent winterkill events in order to maintain the above objectives long term.
o Maintain a balanced fish community that avoids stunting in perch (i.e., where 60
– 80% of stock length yellow perch (perch > 5 inches in length) are 8 inches in
length or larger. Medium-sized northern pike (i.e., 14 to 21 inches) are the most
common size class in that population.
Figures
Figure 1. Aerial photo of Freeborn Lake.
Figure 2. Aerial photo of Freeborn Lake catchment area (watershed).
Figure 3. Cobb River watershed.
Figure 4. Freeborn Lake bathymetry.
Figure 5. Freeborn Lake outlet.
Figure 6. External pollutant management opportunity areas.
Figure 7. Standard DNR habitat survey plots for Freeborn Lake
Appendices
Appendix 1. Conceptual Freeborn Lake outlet design
Appendix 2. Freeborn Lake Habitat Survey - 2015
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Figure 1. Aerial photo of Freeborn Lake (2013 aerial photography).
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Figure 2. Aerial photo (2011) composite of the Freeborn Lake vicinity showing the lake’s
contributing watershed.
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Figure 4. Depth contours for Freeborn Lake developed from soundings by Minnesota
Department of Natural Resources Shallow Lake Habitat Survey Crew in 2012.
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Figure 5. Freeborn Lake Dam, October 29, 2014.
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Figure 7. Location of standard lake survey points utilized by Minnesota Department of
Natural Resources Shallow Lakes Program.
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Additional Resources
An Inventory of Minnesota Lakes, Minnesota Department of Natural Resources Bulletin 25,
1968, pp. 153-154. www.dnr.state.mn.us/waters/watermgmt_section/pwi/bulletin25.html.
Freeborn Lake. http://www.dnr.state.mn.us/lakefind/lake.html?id=24004400
LeSueur River Watershed Monitoring and Assessment Report, March 2012.
http://www.pca.state.mn.us/index.php/view-document.html?gid=17609
Le Sueur River WRAPS Report (MPCA approval 8/20/2015)
http://www.pca.state.mn.us/index.php/view-document.html?gid=22606
Le Sueur River Watershed Priority Management Zone Identification Project (July 2014)
http://www.pca.state.mn.us/index.php/view-document.html?gid=21445
Minnesota Water Quality Standards (Minn. R. 7050 2008)
https://www.revisor.leg.state.mn.us/rules/?id=7050)

Tomer, M.D. and S.A. Porter, D.E. James. 2015. Agricultural Conservation Planning
Framework, National Laboratory for Agriculture and the Environment (NLAE), of the USDAAgricultural Research Service. http://northcentralwater.org/acpf/.
Appendix 1. Conceptual Freeborn Lake outlet design
Appendix 2. Freeborn Lake Habitat Survey - 2015
SEND COMMENTS TO:
STEVE KITTELSON
35365 800TH AVE
MADELIA, MN 56062
steve.kittelson@state.mn.us
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