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EXECUTIVE SUMMARY

Osakis Lake is a large, popular, recreational water body located in central Minnesota and is the
headwaters of the Sauk River. The water quality of Osakis Lake sets the stage for the overall water
quality of the Sauk River, which directly impacts the water bodies downstream.

The City of Osakis borders the south shore of Osakis Lake. The lake is a major economic asset to the
city and to this region of the Sauk River watershed. Water quality degradation can be expected to
detract from the economic values that this lake provides unless strong efforts are made to reverse the
declining water quality. The primary focus for the Osakis Lake Watershed Management Project is to
prevent Osakis Lake from further degradation and to improve its current condition.

Osakis Lake is classified as eutrophic by the MPCA and has been on the state list of “Impaired Waters”
since 2004, due to the high nutrient concentrations. High levels of nutrients and sediment contribute to
algae blooms and reduced transparency within the lake. As lake transparency decreases, citizens
perceive a decline in water quality and are less likely to swim or use the lake for water-based recreation.
Unless a major reduction in nutrient and sediment loading occurs “swimming impaired” conditions will
likely continue on Osakis Lake and “no recreation” conditions may be encountered. This would cause
immediate economic consequences to the local area, particularly the city of Osakis.

The project partners and local residents have recognized the changes occurring in Osakis Lake and
have made a commitment to improve this important water resource. The local citizens and resource
professionals were instrumental in the implementation of this restoration project and its overall
accomplishments. The Sauk River Watershed District (SRWD) is the official project sponsor and
coordinating agency for this Clean Water Partnership project.

The objective of this ongoing watershed management project is to work with area landowners and city
council members to address the water quality concerns on Osakis Lake and assist them in
implementing best management and conservation practices to reduce the nutrient concentration levels
in Judicial Ditch 2, Clifford and Faille Lake, Osakis Lake and the intermittent tributaries.

This phase of the Osakis Lake Watershed Management Project had a three year implementation plan
designed to address pollution contribution in Osakis Lake and its tributaries. Priority was given to
feedlots, erosion issues, shoreland and stormwater concerns. The SRWD staff and partnering agencies,
groups and individuals accomplished the following activities as a result of this Clean Water Partnership
Phase Ill Continuation Project:

Abandoned Manure pits:  One landowner properly abandoned an ag-waste storage structure along
Clifford Lake following the MPCA guidelines. This was an unpermitted earthen basin that had been
abandoned for 10+ years filled with animal waste. By properly closing this structure groundwater
contamination from leachate was reduced. There may have been an underground plume reaching
Clifford Lake.

Buffer Strip : The SRWD worked with the Douglas County SWCD/NRCS to assist a landowner in
installing a buffer strip and natural wind break. Trees and native grasses were planted along a corn field
near an intermittent stream.




Shoreland Restoration : Nine shoreland restoration projects were completed. Since the 2005 lakeshore
demonstration site, approximately 1,655 linear feet (over 35,000 sq. ft) of lakeshore has been restored.
Native buffers were installed above the OHW averaging 15- 20 feet wide. In addition, two rain gardens
were installed.

Storm Water: Storm water runoff from the City of Osakis was a focus area for this watershed
management continuation project. The SRWD joined efforts with the City of Osakis to address the
storm water concerns on the east side of town. A retention basin was installed to remove sediment and
debris washed down from streets and parking lots on east side within the industrial park area. This basin
also captured runoff from the school parking lots coming in from the west.

The SRWD assisted the City of Osakis in installing storm drain markers along the streets of Osakis. The
markers were placed on the curbs near storm drain inlets to inform the general public that everything
that enters the storm water system within the city goes into Osakis Lake and surrounding wetlands.

Sediment Reduction Project: Reducing sediment loading to Osakis Lake is very critical in order to
improve water quality. To address the sediment loading concerns from Judicial Ditch 2 (a.k.a JD2) the
SRWD and project partners installed a two cell retention basin designed to remove 50+% of the
sediment transported through the ditch system prior to discharging to Osakis Lake. The project was
completed in 2006. Grant funds were used to monitor the effectiveness of the ponds. As of January
2009 it was determined that the JD2 sediment ponds removed approximately 1,566 cubic yards of
sediment before it reached Lake Osakis, the headwaters of the Sauk River.

Sediment Core Research: Sediment core sampling was conducted in March of 2006 to identify the
magnitude of internal loading and if internal loading is having an effect on the overall water quality of
Osakis Lake. In addition to sediment analysis, nutrient related water quality parameters were also
analyzed to obtain a better understanding of the system as a whole. Research was also conducted on
the sediment from Clifford and Faille to determine the fate of alum that was applied to these lakes in
2002 and to estimate the effectiveness of the treatment. It was determined that the applied alum
successfully bound phosphorus in the sediments and the alum is still present and active in the
sediments. The 2006 study found that 2,053 pounds 868 pounds of mobile phosphorus were inactivated
in Clifford Lake and Faille Lake respectively. From the Osakis Lake sediment data it was estimated that
internal phosphorus loading from the sediment is contributing approximately 793 pounds of phosphorus
per year to the lake water column. However, it was not determined as to how much of the phosphorus is
transported to the surface to be used in algal growth.

Septic System Upgrades: The SRWD worked with thirteen landowners to update their septic systems.
Each landowner received a septic system maintenance guidebook to assist in proper management of
their systems.

Education Classes and Seminars: The SRWD staff leveraged grant dollars with local organizations to

enhance its education and outreach program. The following activities occurred throughout the duration

of this implementation project:
The SRWD was involved in school field days, and several lecture days at the Osakis School
District. The main focus of all the events was lake profiling as an indicator of water quality. In
2006, the District hosted a three week River Awareness course with Osakis eighth graders. In
the 2007-2008 school year the SRWD launched the “SHORE” program, which stands for Senior
High Outdoor Resource Education. Students learned through hands-on experience by taking the
classroom outdoors. For the elementary visits, various treasure chests were utilized throughout
the school year providing hands on learning. The library board was also utilized in the two area
elementary schools as a way to introduce various water quality topics in the classroom.
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The SRWD staff presented environmental information and education to 550 people/year at
community events, 200 people/year at lake association meetings, and maintained an
informational booth during the Douglas County “Awake the Lakes” annual event. SRWD staff
presented annually (2005-2008) at the Todd County Envirofest and the Douglas County Water
Festival. Biannual newsletters were sent out to area residents addressing various water quality
concerns.

Selected speakers were brought in to highlight important topics as part of the SRWD’s on-going
focus to provide important research or information to all individuals. The SRWD hosted five
workshops that in total were attended by over 200+ people with audiences ranging from
agricultural to urban residences and developers.

The District staff presented at the MAWD annual meeting in December 2006, discussing public
relations and outreach efforts done by the staff. Thirty people attended the one day workshop
discussing effective public outreach. In June 2006, the SRWD hosted the Minnesota Association
of Watershed District's summer tour. Over 300 people attended the meeting and toured the
Sauk River watershed to see completed BMP projects throughout the District.

The University of MN Extension and the SRWD sponsored various workshops in 2006-2007
focusing on Shoreland Landscaping, Shoreland Planting, and Shoreline Maintenance.

The Sauk River Watershed District and Partners hosted the “Care for Your Waters” workshop
designed to introduce people to water monitoring efforts and increase citizen participation. This

workshop provided consistent training on the use of monitoring equipment and data collection, while

explaining the use and availability of volunteer data.

Monitoring : The purpose of the monitoring program conducted during this Phase Il implementation
continuation project was to track the effectiveness of the watershed management efforts and to provide
a better understanding of the non-point source pollution entering Osakis Lake. The watershed of Osakis
Lake was assessed through a network of two tributary monitoring stations plus occasional sampling on
JD 2 sediment pond inlet and outlet, three in-lake sites and the Osakis Lake outlet.

Sample collection and field analysis were conducted by the Sauk River Watershed District with
assistance from local volunteers and the MNDNR in attaining flow measurements during the high flow
season. Local volunteers collected additional Secchi disk readings from May through September which
were submitted to the MPCA. The two principal pollutants analyzed were total phosphorus and total
suspended solids. The third parameter being Chlorophyll A for lake samples.

For this project a total of 206 stream samples and 136 lakes samples were collected. The analytical
data compiled during this implementation project was compared to data collected during the 1993
Diagnostic Study and previous implementation projects to determine year-to-year variability for dry and
wet years and corresponding changes in water quality associated with implemented BMPs.

The preliminary comparison results show that overall Osakis Lake and its tributaries have shown a
measurable reduction in nutrient concentrations since the 1993 Diagnostic Study and have achieved
levels closer to the targeted goals. However, Osakis Lake, Clifford Lake and Faille Lake still do not meet
state water quality standards and are listed on the State’s list of impaired waters due to excessive
nutrients. At the time of this report, these lakes are undergoing a TMDL study facilitated by the MPCA.
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The water quality data collected during this implementation project is being used for this TMDL study.
The results of the study will be addressed by the MPCA at a later date.




PROJECT SUMMARY

Osakis Lake has experienced decreasing water clarity and increasing areas of submerged aquatic
vegetation since the early 1970’s. The Osakis Lake area citizens petitioned the Sauk River Watershed
District (SRWD) to sponsor a Diagnostic Feasibility Study after many years of noticeable water quality
degradation. The Osakis Lake Diagnostic Study was initiated in 1989 and finalized in 1993 with
assistance from Water Research & Management (WRM), funding from the EPA Clean Lakes Program
grant (#s005081-01) and the SRWD as the official project sponsor.

The 1993 Phase | Diagnostic Study (Study) documented that Osakis Lake had experienced declining
transparency for at least 10 years (1983 -1993). The principal conclusion of the Diagnostic Study was
that Osakis Lake was eutrophic and that if corrective actions were not undertaken, continued
degradation would likely occur at measurable rates. The Study also stated that Judicial Ditch 2 (JD2)
and Faille Lake inlet were the largest nutrient contributors to Osakis Lake. Accordingly, the Citizens
Steering Committee recommended that specific actions be done to achieve short and longer term lake
management goals. The Osakis Lake Watershed Management Project (OLWMP) was a logical
extension of the Phase | Study.

Figure 1

The Sauk River Watershed District (SRWD) became the official project sponsor and coordinating
agency of the overall Osakis Lake Watershed Management Project (OLWMP). The Osakis Lake project
was designed to maintain and improve (if possible) water quality by reducing the impacts from non-point
source pollution. Using the results of the 1993 study, the SRWD submitted and attained a 314 Clean
Lakes Partnership application for the Osakis Lake Watershed Project in 1994. Since then four additional
grant funded projects occurred;1) Clean Water Partnership (CWP) Phase Il grant in 1996 to address
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Osakis Lake’s direct watershed, 2) CWP Continuation grant in 1999 to address the water quality issues
of Osakis Lake and the subwatersheds of JD2 and Faille Lake, 3) CWP Phase IIl grant was attained to
continue to address sediment reduction from JD2 and nutrient reduction from Faille Lake and urban

stormwater and address the erosion issues along Osakis Lake and 4) this CWP Phase Il Continuation

Project.

By using a mass balance approach and state of the art monitoring equipment, lake goals and flow
weighted mean concentrations for primary subwatersheds were established. In essence, watershed

basins approach to resource management.

Figure 2 Morphological Data for Osakis Lake

Surface Area
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Maximum Depth
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COMPLETED PRIORITY MANAGEMENT PROJECTS

The SRWD worked with area landowners to address water quality concerns with assistance from the
Todd and Douglas County Soil and Water Conservation Districts, Natural Resource Conservation
Services, Land Resource Management (Douglas), Environment and Land Management (Todd)
Departments, DNR, US Fish and Wildlife and US Corp of Engineers. The funding from this grant
allowed for cost share funds to assist landowners in implementing selected cost effective Best
Management Practices (BMPs). Funding from partnering agencies provided additional financial

assistance to area landowners.




Judicial Ditch 2 (JD2) Sediment Reduction Project 2 003-2008

To address the sediment concerns in JD2, the SRWD applied and received a BWSR Challenge grant
($125,000) to install two sedimentation reduction ponds along JD2 to sequester sediment from the JD2
drainage ditch before it enters Osakis Lake. The project was completed in June 2003. Monies pooled
from several organizations in the Osakis area and SRF dollars were utilized to fund the project. The
SRF funds were to be paid by the local benefiting property owners via special assessment.

Figure 3 : Design Plan for the JD2 Sediment Reduction Pond — Enhancement Project

Figure 4: Completed Project with Established Vegetation
The JD2 Sediment Reduction project

took advantage of previous
monitoring efforts to provide a basis
for comparison and calculation of
actual loading reductions rather than
estimating pollutant reductions or
guessing at effectiveness. In 2005-
2006 the sediment ponds were
deepened to increase its
effectiveness.

Project Effectiveness:

In January 2008, the SRWD staff
and West Central Joint Powers
(JPA) Engineers created a grid
pattern across both ponds using a
multi-frequency GPS unit. Elevation
shots were taken under the ice to

determine any changes in elevations from the 2006 as-built. The survey results show a measureable
increase in bottom elevations indicating the accumulation of sediment in both ponds.
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In January of 2009 elevations were taken at these same
locations. The 2008 elevations determined the changes from
2006 and 2007 which were dry years. The 2009 elevation shots
determined the sediment increase from 2008, which was a very
wet year. The 2006 as built average elevation was 1316 in both
ponds. In January 2009 the average elevation was determined to
be approx. 1318 in the primary pond and 1316.75 in the
secondary pond. The District’s engineers determined that the JD2
sediment ponds removed approximately 1,566 cubic yards of
sediment from August 2006 to January 2009. This calculated to
approximately 157 truck (10yd truck) loads of sediment captured
prior to reaching Lake Osakis.

Figure 5: Sediment buildup from 2006-2009.

Routine sediment surveys under the ice will be
conducted annually. The exact same locations
will be studied using the recorded GPS locations.
By doing the surveys, the SRWD will know exact
accumulation of sediment at each point per year
in order to schedule clean outs and to establish
long-term documentation on sediment reductions
and trends. Data gathered will be integrated into
the information and education strategies
identified in the work plan including newsletters,
news releases, reports to local funding partners
and other information outlets.

The SRWD also conducted sediment core sampling JudicialDitch 2 TSS Concentration 1998-2009 (preliminary)
under the ice in March 2009. The purpose of the Monitoring Results Upstream and Downstream of Sediment Ponds:
sediment sampling was to determine the nutrient| % o

value of the trapped sediment 90

80 -
The SRWD will continue monitoring pre-and post 70 |
sediment ponds to determine water quality changes
and determine the overall benefits of the ponds.
Additionally, the monitoring station upstream of the %07
ponds will allow the District to determine water |~ 40
quality changes after installing BMPs upstream. 30 |
20 -
10 -

BUpStream

[ Down Stream

60 -
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Figure 6: TSS Data Upstream and
Downstream of Ponds

11



Dissolved Oxygen and Temperature Profiles
In 2005 the SRWD hired Wenck and Associates to conduct a preliminary Dissolved Oxygen Profile of
Osakis Lake to determine possible internal loading using the dissolved oxygen data collected by the

SRWD.

Isoplots were developed for both the Four Mile Hole site (6202) and the Lindberg point site (6201).
These two sites were chosen since they represent the deepest areas of the lake. Profiles were not
developed for the Town Bay site (6203) because the maximum depth was less than 15 feet which is less
than the identified thermocline of 40 feet. Raw data used for the isoplots can be found in Appendix A.
An example of an Isoplot can be seen in Figure 7.

Figure 7 Dissolved Oxygen Isoplot for Lindberg Point
SRWD 6201 2005 Dissolved Oxygen (mg/L)
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Anoxic factor: The number of days that experience 2mg/L or less of oxygen divided by the
whole lake area to express the term over the area of the lake. For example : 30 days of anoxia
over 50% of the area, the anoxic factor would be 15 days (30 days x 0.5 = 15 days). To
calculate the anoxic factor for deep stratified lakes, both dissolved oxygen profiles and a depth
to area curve are needed.

An anoxic factor (expressed in days) was used on Osakis Lake to estimate the time and area where
sediments experience anoxia (lack of oxygen) and release phosphorus.

Sediment and Internal Phosphorus Loading Evaluation

In March 2006, the SRWD contracted with Barr Engineering, Dr. Keith Pilgrim, to conduct an under-the-
ice sediment study. The purpose of the sediment sampling was to identify the magnitude of internal
loading and if internal loading is having an effect on the overall water quality of Osakis Lake. In addition
to sediment analysis, nutrient related water quality parameters were also analyzed to obtain a better
understanding of the system as a whole. The SRWD also researched the sediment from Clifford and
Faille to determine the fate of alum that was applied to these lakes in 2002 and estimate the
effectiveness of the treatment.
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In order to accurately determine internal
phosphorus loading in a lake, it is important to
properly characterize mobile phosphorus in
the sediment of a lake both across the lake
and within the sediment. Therefore, multiple
sediment cores were collected from the lake
to better define the spatial distribution of
mobile phosphorus in the sediment (Figure 8)

Sediment cores were collected from 13 points
across Lake Osakis to determine the
distribution of mobile phosphorus across the
lake. Using a gravity sediment coring device,
sediment cores were collected from the deep
holes as well as representative shallower
areas in the lake. Sediment cores were sliced
into 2-cm increments down to 4 cm and then
in 4-cm increments down to 20 cm. Sample
locations are indicated in Figure 8. The
photos below show the sediment capture and
collection method (Figure 9).

Figure 8: Core Sample Locations

Figure 9: Photos of sediment sampling on Lake Osakis March 2006
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The research results indicate that surface concentration (upper 2 cm) of mobile phosphorus ranged
from 0.03 mg/g (Core 1) to 0.37 mg/g (Core 9) across the lake. Mobile phosphorus concentrations
generally were highest in the deeper areas of the lake. A model was developed to determine mobile
phosphorus distribution across the lake by using the data collected from all 13 cores (Figure 10). As the
map shows, mobile phosphorus generally was higher in the four-mile hole area of the lake. Another area
of concern is the where Judicial Ditch 2 enters Osakis Lake on the northwest side.

Although data was limited with regards to TP near the bottom of Lake Osakis, results indicate that
internal loading is occurring. TP concentrations as high as 670 ng/L (0.67 mg/L) were detected in the
hypolimnic layer (Figure 11). Overall, the study determined that internal phosphorus loading is having
an effect on phosphorus levels in Lake Osakis. It was estimated that internal loading is contributing

approximately 794+ pounds (360kg) of phosphorus per year to the lake water column and possibly
more.

Figure 10: Mobile Phosphorus Distribution
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Figure 11: Total Phosphorus in the bottom waters of Lake Osakis.
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Sediments also were collected from Clifford and Faille to assess the fate of the applied alum for internal
loading control. Three cores were collected from each lake and phosphorus fractions were determined
by laboratory analysis. Mobile phosphorus and aluminum bound phosphorus were analyzed to
determine the location of the alum that was applied, the inferred outcome of the alum treatment, and
whether internal phosphorus loading persists in these lakes.

From the sediment data it was determined that the alum treatment in Clifford and Faille Lake
successfully bound phosphorus in the sediments and that the alum is still present and active in the
sediments. The core study also found that the alum treatment inactivated approximately 2,053 Ibs and
868 Ibs of mobile phosphorus in Clifford and Faille, respectively. Overall, the data indicates that the
average internal phosphorus loading rates in Clifford and Faille have been lowered significantly. A full
copy of the Osakis, Clifford and Faille Sediment Core Study final report can be found in Appendix B or
on the SRWD website.

Shoreland Restoration Projects

In 2004-2005 the SRWD worked with three adjacent landowners to do a shoreline restoration
demonstration project. The shoreland restoration project was very successful in encouraging others to
address their lakeshore. The SRWD received sixteen inquires after the demonstration project was
completed. The SRWD visited these sites and developed sketches with recommendation to restore their
lakeshore. Seven shoreland projects were completed during the time frame of the first Osakis Lake
Watershed Management Phase Il Project and an additional nine projects were completed during this
Phase Ill Continuation Project. Examples of these projects are shown below.
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Examples of landowner shoreland restoration projects completed in 2005-2008 are shown on the next
page.

Site 1 Property: Before Site 1 Property: After
Site 2 Property: Before After installation One year after
Site 3 Property: Before One year after
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Site 4 Property: Before Site 4 Property: After

Stormwater Retention

The city of Osakis needed to install a stormwater retention basin in its industrial park area. The SRWD
encouraged the City to redesign the ponds to include the stormwater drainage area coming from the
west, which included the runoff from the public school district property, existing residential development,
sports complexes and vacant lands.

The SRWD provided financial assistance to the City of Osakis only for the additional storage space
needed to treat the additional 380+ acres of water coming from the west, totaling 12.9 ac-ft. The SRWD
funded $50,000 in cost share funds and $50,000 in low interest loan dollars.

An added benefit to the stormwater ponds is the native seed mixed planted along the banks and berm of
the ponds. The ponds provide an outdoor class roomfor the public school which has plans to utilize the
pond as part of their “college bound” ecology and biology classes. Since it is only a block from the
school, the students will have an opportunity to research the effects sediment has on aquatic life.
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Septic Systems

State Revolving Loan funds were used as part of this CWP continuation project. The low-interest loan
dollars were used to help fund Individual Sewage Treatment Systems (ISTS) upgrades. The SRWD
assisted 13 landowners in upgrading their non-compliant systems. Landowners were also issued a
septic system maintenance guide to follow.

Education Activities

The Sauk River Watershed District’'s 10 Year Overall Plan emphasizes education as a major priority
in achieving our water quality goals. The SRWD staff participated in many education activities
throughout the duration of this project and summarized below.

Developed and distributed three editions of the Sauk River
Watershed District Newsletter district wide. The newsletter
served as an education tool to inform residents of
upcoming events and promote the SRWD sponsored
workshops. Important water quality issues, cost share
funding and SRF loan opportunities were continuous
articles. The newsletter also served as a progress report
for water monitoring results. Numerous articles were
submitted for the Osakis Lake Association Newsletters
and the local newspaper(s).

Offered various workshops for all lakeshore owners. The
MN Extension Service was invited to assist in the

workshop presentations and provide technical assistance.
Three workshops in 2006 were presented on the topics of
In-Depth Shoreland Landscaping, Shoreland Planting, and
Shoreline Maintenance. In 2007 a workshop on shoreland
maintenance was conducted.

Presented at the annual Douglas County Groundwater
Festivals and the Todd County Envirofests for 2005-2008.
Students from the area schools were invited to participate
in hands-on educations events. Each year the turn out
was well received. Over 500 local students and faculty
attended these events and have expressed their
appreciation and support through cards and letters.

Made presentations to the Osakis Lake Association

(OLA), and local area schools (4th 5" and 8" grades) about water quality and the current water
guality status of Osakis Lake and JD2.

The SRWD was involved in school field days,
and several lecture days at the Osakis School
District. The main focus of all the events was
lake profiling as an indicator of water quality.
In 2006, the District hosted a three week River
Awareness course with Osakis eighth graders.
In the 2007-2008 school year the SRWD
launched the “SHORE" program, which stands
for Senior High Outdoor Resource Education.
Students learned through hands-on
experience by taking the classroom outdoors.
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As part of the MAWD summer gathering, the Sauk River Watershed District was highlighted and
toured in June 2006. Over 300 people toured the District to learn about the land use project
completed and their effectiveness on improving water quality and quantity issues.

The SRWD created a traveling classroom display board to educate the students within the
watershed about issues with water quality and Best Management Practices. The “Traveling
Classroom” was placed in the local schools for one week per school. The survey sheets received by
the SRWD indicate that students found the material very informative and enjoyable.

Monitoring and Data Analysis

The purpose of the monitoring plan was to track the effectiveness of watershed management
implementation and to provide a better understanding of the non-point source pollution entering Osakis
Lake. The 84,881 acre watershed was assessed through a network of 3 monitoring stations. The water
guality monitoring was conducted from 2005- 2007 during the open water seasons. Monitoring did not
occur in 2008 due to lack of funding.

Precipitation Data:

Annual precipitation quantities for 1989-2008 were collected from the Minnesota Climatology database.
The archive data was retrieved from two sites, one from each side of Osakis Lake. The annual averages
are shown in Figure 12. The 19 year annual average was determined to be 24.78 inches. The climatology
data shown below indicates that 2006 and 2007 were dryer years, falling well below the annual average.
The 2005 annual precipitation data recorded significantly higher accumulations. Precipitation levels were
near average during the 2008 open water season. The fluctuation in annual precipitation has a direct link
to the variability in lake responses. These responses are discussed later in this report.

Figure 12
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Monitoring Lake Data

Lakes of the North Central Hardwoods ecoregion (Table 1) typically have in-lake Total Phosphorus
concentrations ranging from 23 to 50 ug/L. The summer average Total Phosphorus concentration for
Osakis Lake in 1989 was 90ug/L and 62ug/L in 1990. The short term goal for Osakis Lake is to reduce
average epilimnetic Total Phosphorus levels to less than 50ug/L (from 62 ug/L). The long term water
quality goal is to achieve average summer Total Phosphorus concentrations of 30-40 ug/L or less.

The SRWD has been monitoring Osakis Lake and its tributaries for 13 years (1995-2007). Osakis Lake
was measured for Total Phosphorus, Ortho Phosphorus, Chlorophyll A and Total Suspended Solids
concentrations and transparency levels during the open water seasons of 2005-2007 for this project.
Monitoring did not occur in 2008 due to lack of funding.

Table 1 North Central Hardwood Forest Lake Data

Field pH TSS NOx TP Turb Secchi Chl-a TKN
S (in mg/L) (in mg/L) (in mg/L) (in NTU) (in m) (in ug/L) (in mg/L)
0.023 - 0.050 15-3.2
8.6 -8.8 2-6 <0.01 (23-50 ug/L) 1-2 (6.6 ) 5-22 <0.60-1.2
(Data from MPCA Web site) .50 mg/L is equivalent to 50 ug/ L|

NOTE: The North Central Hardwood Forest ecoregion is an area of transition between the forested
areas to the north and east and the agricultural areas to the south and west. The terrain varies from
rolling hills to smaller plains. Upland areas are forested by hardwoods and conifers. Plains include
livestock pastures, hay fields and row crops such as potatoes, beans, peas and corn.

Implementing strategies to achieve both short and long-term water quality goals is the foundation of this
project’s watershed management efforts. Desired lake water quality improvements were used to define
likely ranges of watershed Phosphorus loading reductions. The first and most important lake
management goal was to prevent further declines in lake water quality.

Nutrient Criteria developed by the MPCA for Impaired Waters indicate that deep sections of the lake
should maintain phosphorus concentrations of 40ug/L (or less) and shallow sections should maintain
60ug/L (or less) to support water recreation opportunities and aesthetics. This value was also chosen to
avoid nuisance algae blooms most of the summer. The MPCA criteria also states that summer Secchi
transparencies should maintain levels greater than 6.6ft (2m).

The SRWD staff conducted in lake sampling bi-monthly during the open water seasons with assistance
from local volunteers. Volunteers are critical project partners in attaining lake data. The SRWD has a
very active list of volunteers and has received awards from local organizations such as Minnesota
Waters for our interactive and progressive “Volunteer Monitoring Program”.

Clifford and Faille Lakes were also monitored during the open water season of 2007 as part of the
Osakis Lake Watershed Management Phase Il continuation project. Sediment sampling was conducted
in spring of 2006 to determine the status of the Alum applied to these lakes and the estimated
effectiveness of the treatment. It was concluded from the sediment data that the Alum treatment
successfully bound phosphorus in the sediment and that the alum is still present and active in the
sediments. Approximately 2,053 Ibs (Clifford) and 868Ibs (Faille) of mobile phosphorus was inactivated
in these lakes. The data results also indicate that the average internal phosphorus loading rates have
been significantly lowered (average 2.0mg/m2/d for Clifford and 0.8mg/mz2/d for Faille).
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The Trophic Status Index for Osakis Lake shows a direct correlation with the precipitation patterns as
shown in Figure 13. The monitoring data for the past twelve years was used to determine in-lake trends.
The 15 years of lake and climate data indicate that Osakis Lake approaches mesotrophic conditions
when the annual precipitation is at or near the 19 year annual average (24.78 in). Figure 13 also shows
how Osakis Lake bounces back to eutrophic conditions, nearing hypereutrophic, when annual
precipitation is significantly higher or lower than the long term annual average. The 2005 data is
somewhat misleading for the vast majority of the rainfall came after September 1% having limited
impacted on in-lake conditions. When compared to the 1990 Diagnostic Study TSI values, it appears
that Osakis Lake is improving. In 1989 the annual precipitation was 25 inches with a TSI value of 60
whereas in 1998, 2001 and 2004 the annual precipitation was at or near 25 inches and Osakis Lake’s
TSI value was near 54 which is almost mesotrophic conditions.

Figure 13

OSAKIS LAKE: Trophic Status Index 1989 -1990 & 1995-2007
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Although the TSI value is improving for Osakis Lake, the summer average total phosphorus
concentrations remain higher than state standards. Internal phosphorus loading, watershed runoff and
annual precipitation play an important role in the fluctuation in the year to year summer average
phosphorus and chlorophyll-a concentrations. This is seen in Figures 14 and 15.

Figure 14

Figure 15
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Figure 16

The transparency levels for Osakis Lake have been recorded for over 30 years. The data shown in the
chart above shows that for the past 19 years the transparency in Osakis Lake ranged from 5 feet to 10
feet. It appears that the summer average transparency level for Osakis Lake maintains at about seven
feet whenever the annual precipitation falls near the 19 year summer average (24.78 inches).
Transparency levels will change dramatically as precipitation levels fluctuate from very high to very low.
This is shown during the three monitoring seasons of 2004-2006. This indicates that stormwater
management plays a key role in the restoration of Osakis Lake.

Monitoring Stream Data:

Monitoring of streams and the lake basins using state-of-the-art-monitoring techniques allowed tracking
of project progress to define resource management goals. All data attained was recorded and tracked
through the use of a database management system (Microsoft Excel). The compiled data was submitted
to the MPCA for STORET storage.

The Judicial Ditch 2, Faille Lake inlet and the Osakis Lake outlet monitoring sites were selected to capture
the largest percentage of the subwatersheds. The parameters analyzed and sampling frequencies were
set up to allow quantification of the eutrophication parameters needed for modeling and computing
assessments (e.g. FLUX and BATHTUB). Temperature and dissolved oxygen were measured with field
equipment (YSI DO and Temp Probe). Total Phosphorus, Ortho Phosphorus, Total Suspended Solids and
nitrate measurements were conducted for statistical trend detections.

Samples requiring preservation were preserved in the field and transported to the contract laboratory in
an ice packed cooler. Laboratory analysis was conducted by MDH certified laboratories (Appendix )
and all data was submitted to the MPCA for archive retrieval.
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Data analysis occurred each year and compared to the Ecoregion averages as shown in the table
below. A semi permanent acoustic doppler velocity meter was installed in both the Judicial Ditch 2 sites
and the Faille Lake inlet to eliminate back flow concerns. To obtain better high flow data the SRWD
purchased a RiverCAT to capture high flows through out the watershed safely and accurately. With this
unit, flow measurements can be taken from a bridge or culvert. The data is collected electronically to a
computer and can be view instantly on the screen. Therefore if errors are detected another flow
measurement can be made the same day.

Table 2 North Central Hardwood Forest Stream Data
EC
. TSS NOx TP Turb (in # of Temp BOD
THS (in mg/L) (in mg/L) (in mg/L) (in NTU) organisms (degrees C) (in mg/L)
per 100 ml)
7.9-8.3 48-16 | 0.04-0.26 | 0.06-0.15 3-85 40 — 360 2-21 15-32
(Data from MPCA Web site) .15 mg/L is equivalent to 150 ug/ L |
Figure 17

Judicial Ditch 2 is the primary source of water coming into Osakis Lake. The SRWD has been
monitoring the ditch since 1995. The monitoring data indicates a measurable reduction in the summer
average TP concentration, as shown in the chart above. The summer average TP concentrations are
approaching the Ecoregion average. The overall goal of this watershed management project it attain
flow weighted mean concentrations at or below the Ecoregion averages.
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Figure 18

The Osakis Lake outlet is the headwaters of the Sauk River. The nutrient concentration coming out of
the lake sets the stage for the concentration levels of the river as it moves down stream. As shown in
the chart above, the TP concentrations are within the ecoregion averages, however the loading to the
Sauk River was high. Since this is the beginning of the Sauk River it is important to continue to monitor
this site as an anchor site to have a water quality base line for nutrient concentrations before the water
moves downstream. The Sauk Lake TMDL Study preliminary results indicate that 30-35% of the TP
loading is from the Osakis outlet.

Modeling Results

Watershed management efforts by the Sauk River Watershed District, Todd and Douglas County
SWCDs, other project partners and citizens have reduced the flow-weighted mean phosphorus
concentration to more favorable levels based on the 2005 modeling results. The Osakis Lake TMDL
Study began in 2008. The MPCA is conducting the study using the SRWD’s 2001-2007 monitoring data.
As part of the study, lake and stream modeling is underway. Modeling data results will be discussed
within this report.

The primary focus of the Osakis Lake Watershed Management project is to prevent the lake from
further degradation and to improve or maintain its current condition by addressing the
problems\concerns within each subwatershed. Maintaining Osakis Lake water quality has significant
impact on the local area’s economic diversity. Improving lake water quality has positive effects on
property values, recreational opportunities and jobs created in the local economies.

25



BMP OPERATION AND MAINTENANCE PLAN

Ag-waste and Agricultural Land Management
Area residents will be invited to attend BMPs information and education events scheduled in the future.

Monitoring

Monitoring will continue via the Osakis Lake Shoreland Enhancement CWP project to observe the
effectiveness of the project as well as future improvements. Data collected will be recorded and stored in
the project database. Lake modeling will be conducted periodically to track in-lake changes. Stream
modeling will be conducted in the future as more BMPs are installed within the subwatersheds.

Septic Systems

Upgrading nonconforming septic systems will continue beyond the duration of this project until all
systems have been improved and inspected by the county. Individual landowners will be responsible for
the upgrade of their septic system. However, the SRWD and county officials will continue to provide
technical assistance where needed.

Shoreland Management

The SRWD, DNR and local agencies will continue to encourage shoreland management and provide
technical assistance where needed. As part of the SRWD lates CWP lakeshore owners will be given the
opportunity to receive technical and financial assistance to install shoreline BMPs.

Continuing Education

Information seminars will continue as previously described. Attendance will be taken at all seminars to
determine the number of residents interested in obtaining the information offered. In addition, those
attending the seminars will be given names and phone numbers of the local environmental agencies
that can provide them with additional information and assistance.

CONCLUSION

There appears to have been a relatively rapid degradation in Osakis Lake transparency over the time
period of 1970-1989, which continued at a slower pace in the early 1990’s. This degradation was widely
noted by long-term residents which prompted the Phase | study conducted by WRM 1989-93. Based on
the results of the Phase | study, the SRWD was awarded implementation grants to address the water
guality concerns of Osakis Lake.

The primary goal of these watershed management efforts was to reduce the TP and TSS contributions
to Osakis Lake. This meant reducing the parameters to target goals of 100-150 ug/I of Total
Phosphorus and TSS to less than 10,000 ug/L. for all inlets to the lake. Water quality protection
activities during the course of several Clean Water Partnership and EPA 319 projects appear to have
reduced nutrient concentrations in Osakis Lake. However, in lake monitoring data recorded during the
duration of this project (2005-2008) indicate that the nutrient concentrations in Osakis Lake still do not
meet state water quality standards.
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RECOMMENDATIONS

Reducing the amount of nutrients delivered to Osakis Lake will improve water quality, aquatic habitat,
and all recreation activities associated with Osakis Lake. Therefore by investing in water quality
everyone benefits. The City of Osakis and the local community is well aware of the economic benefits
associated with good water quality. The Lake Osakis Resort Association and the local businesses have
seen the fluctuation in the tourist industry throughout the years.

Measurable progress has been made in improving the water quality within Osakis Lake from the BMP
efforts and education activities made during the multiple implementation projects of the Osakis Lake
Watershed Management Project. Continued efforts are needed to achieve state water quality standards
and to maintain or improve these conditions once achieved. The following activities are recommended to
improve and maintain Osakis Lake as a vigorous aquatic ecosystem supportive to recreational activities
and wildlife.

Continued Management:

The water quality monitoring of Osakis Lake and its tributaries has shown that the Total Phosphorus
levels have decreased, however; continued efforts are needed to protect and maintain Osakis Lakes’
current water quality.

The goal for Total Suspended Solids has not been reached (TSS concentrations of 7000ug/L or
less) for JD2. A sediment reduction pond was installed to trap the sediment before reaching Lake
Osakis. However, continued improvements are needed in the JD2 subwatershed to reduce the
sediment loading to the reduction ponds and Osakis Lake. Restoring wetlands and additional
vegetative buffer strips would be beneficial.

As part of the Osakis Lake Watershed Management Project, continue to pursue 100% compliance in
upgrading the septic systems in the Osakis Lake direct watershed as well as educating newly
developed areas.

Individuals and agency staff should continue to explore opportunities to provide assistance to
landowners within the JD2 subwatershed and other subwatersheds of Osakis Lake. Minimizing
agricultural runoff and sediment by improving private ditches and drainage areas will help to assure
that long-term water quality goals are maintained.

Continue to address the concerns of the Clifford and Faille Lake subwatershed such as the runoff
associated with the golf course along the shore of Faille Lake and any feedlots within this
subwatershed.

Encourage landowners to blend water quality protection activities into their shoreland management
and landscaping activities. Stabilizing eroding lakeshore areas will also help to reduce phosphorus
and sediment loading to the lake and protect habitat. This may be accomplished by re-establishing
native shoreland vegetation, installing structural protection, such as rip-rap or willow bundles, or
changing shoreland management practices. As shoreland property owners become more aware of
the benefits of native shoreland vegetation, opportunities should be explored that encourage
landowners to blend water quality protection activities into their shoreland management and
landscaping activities

Local organizations should work with local municipalities in addressing stormwater runoff issues
regarding development and continued education regarding lawn maintenance, septic system
maintenance, shoreland protection and stormwater management. As nhew owners move in, they
need to be aware of the ongoing efforts and become involved in these activities. The Osakis Lake
Association and agency staff can help welcome new members to the lake community and provide
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information that allows residents to enjoy the lake surroundings and minimize their water quality
impacts.

The cities of Nelson and Osakis have been developing at a measurable rate. Proper planning for
development, land use and identifying geologically sensitive areas are very important issues today.
Prime agricultural land and important wetlands have become targeted areas for new development.
Local environmental organizations and agencies should work with the governing bodies regarding
these areas to prevent water quality degradation in both surface and groundwater.

Continued monitoring of the lake and subwatershed will be necessary to track further water quality
improvement as additional efforts are implemented. Routine monitoring will determine long-term
trends, mark progress toward achieving long-term water quality goals and more clearly identify year
to year variability inherent in the lake system.

The monitoring data indicates that Osakis Lake has improved overall since the diagnostic study even
after enduring several flooding events and droughts for the past ten years. The residents of the Osakis
Lake watershed are becoming more aware of how their land use practices impact the area surface
waters.
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