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EXECUTIVE SUMMARY

The Sauk River Chain of Lakes is a series of lakes located on the Sauk River. The Sauk River Chain of
Lakes is an important lake system in the Sauk River Watershed District and is a major economic asset to this
region. Local residents have been concerned about its water quality for several decades. Degradation can be
expected to detract from the economic values that these lakes provide unless strong efforts are made to
reverse its current “Impaired Waters” status. The Sauk River Chain of Lakes Watershed Basin Restoration
Project’s primary focus was to prevent the Chain of Lakes from further degradation and to attempt to improve
its current condition. This Sauk River Chain of Lakes Basin Restoration Continuation Project is a continued
effort in achieving the state’s targeted goals set for the Sauk River and the Sauk River Chain of Lakes.

The Sauk River Watershed District (SRWD), its project partners and local residents have recognized the
changes occurring in the Sauk River Chain of Lakes and have made a strong 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 SRWD is the official project
sponsor and coordinating agency for this MPCA Clean Water Partnership (CWP) project.

The Sauk River Chain of Lakes Basin Restoration Continuation Project had a three year implementation plan
designed to address pollution contributions in the Sauk River Chain of Lakes and its tributaries. Priority was
given to feedlots and cropland located adjacent to the Sauk River and Getchell Creek, Unnamed Creek and
Stoney Creek, along drainage ditches, and other tributaries that discharge to these creeks. The SRWD staff
and partnering agencies, groups and individuals accomplished the following activities as a result of this CWP
Project:

Animal Waste Control Facilities : Six landowners completed their feedlot abatement projects within the
Sauk River Chain of Lakes watersheds. The Feedlot Evaluations (FLEVAL) ranged from 25 to 65. Each
completed project now has a FLEVAL rating of zero. The average TP reduction per site is estimated to range
from 50 to 100 pounds per year based on the E-link feedlot runoff evaluations. The life expectancy of each
project averages about 15 years with approximately 1,125 pounds phosphorus reduction per site.

Manure Management Plans: The Stearns County SWCD and NRCS staff assisted 75 landowners in
developing their Manure Management Plans from 2005-2008.

Vegetative Buffer Strips:  Approximately 150 acres of filter strips and riparian forest buffers were installed.
The Stearns SWCD was also effective in enrolling areas of concern into the Conservation Reserve Program
(CRP). Approximately 500 acres have been enrolled in CRP in Stearns County as part of this watershed
management project.

Shoreland Restoration : One shoreland\riparian site along the Sauk River Chain of Lakes was completed as
part of this project. This site was restored using native vegetation and materials to stabilize the shoreline and
to increase wildlife habitat.

Septic Systems: The non-conforming or sub-standard septic systems have been addressed through the
Stearns County Environmental Services with financial assistance from the SRWD utilizing the SRF loan
program. The SRWD assisted six landowners in upgrading their non-conforming septic system.

Education: The Sauk River Watershed District's 10 Year Overall Plan emphasizes education as a major
priority in achieving our water quality goals. In 2007, the SRWD hired a full-time Education Coordinator to
focus on educational needs of the local residents. The SRWD staff developed and patrticipated in many
education activities throughout the duration of this project as summarized below:
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Four editions of the project newsletter were generated and distributed to the area watershed
residents. Approximately 2500 copies were distributed each year.

Two volunteer monitoring training sessions were offered to local residents. During the timeframe of
this grant, approximately 5-10 volunteers assisted the SRWD in lake and stream monitoring.
Presented environmental information and education to community events, lake association meetings,
school presentations and maintained an informational booth during the Stearns County Fair. These
education efforts reached over 25,000 local residents.

Worked with local 5" grade classes to create “Environmental Quilts” with the theme “It's all about
Water”. The selected schools are given the completed quilt to display at their school.

An interactive traveling display board was set up in area school libraries reaching over 2,300 students
in the Sauk River Chain of Lakes watershed area.

The SRWD introduced an educational program available to K-12 grade classes within the Watershed
District known as “Freshwater Treasure Chests”. Due to the high demand from teachers, a second
set of chests are being developed.

The staff utilized education funds to increase their knowledge on water quality management,
monitoring and data analysis.

The SRWD hosted five education workshops of various environmental topics, such as stormwater
management and salt runoff. Approximately 120 people attended these workshops. Audiences
ranged from the agriculture community to urban residences and from developers to shoreline
residents.

Monitoring : The purpose of the monitoring program conducted during this implementation project was to
track the effectiveness of the watershed-wide land use management improvements and to provide a better
understanding of the non-point source pollution entering the Sauk River Chain of Lakes. The Chain of Lakes
watershed was assessed by monitoring two primary sites, the Richmond site upstream where the Sauk River

enters the chain of lakes and the Cold Spring site where the Sauk River exit the lake system downstream.
Thirteen lakes were monitored, seven flowage lakes and six bay lakes (non-flowage). In addition, two sites
on the upper reaches of the Sauk River (County Roads 31 and 12), as well as two major tributaries (Getchell
Creek and Stoney Creek), were monitored to determine BMP effectiveness within the upper reaches of the
watershed and identified changes in nutrient concentration levels upstream and downstream of several inlets.

Sample collection and field analysis was conducted by the Sauk River Watershed District with assistance
from local volunteers from snow melt through October 1% . The MNDNR assisted in attaining high flow
measurements in 2005 and 2006. In 2007, and part of 2008, the Sauk River Watershed District used a
SonTek acoustic doppler profiler (a.k.a River Cat) flow tracking device during the high flow. Lower flow was
gauged using the SonTek FlowTracker and Marsh McBirney velocity meters. Additional flow information was
gathered using Campbell Scientific CR10 data loggers.

In-lake sampling was conducted from May through September, with additional Secchi readings collected by
local volunteers. Volunteer data was submitted to the MPCA's citizen monitoring program. For this project,
320 stream samples and 322 lakes samples were collected. The analytical data compiled during this
implementation project was compared to data collected during the 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.

Water quality monitoring on the Sauk River Chain of Lakes has shown a change in the Trophic Status Index
(TSI) of the Sauk River Chain of Lakes, in both the flowage and nonflowage lakes, during the course of this
project. The in-lake summer average Total Phosphorus concentrations increased in the Chain of Lakes
compared to the 2001-2004 project. The upward shift in the TSI change is believed to be associated with a
wet year in 2005 followed by back-to-back dry years, with drought conditions in 2007, creating prime
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conditions for internal loading. Bathtub lake modeling was not conducted on the Sauk River Chain of Lakes
for this project because it is being completed by Dr. Bill Walker as part of the TMDL study currently
underway.

Stream modeling was conducted on the Sauk River at Richmond and Cold Spring. The results show that the
Sauk River is approaching the Ecoregion average goal of 10 ug/L to 150 ug/L in Total Phosphorus. However,
the Total Suspended Solids concentrations remain 25-30% higher than the Ecoregion average goal during
low flows and 35-55% higher during high flow years.

To ensure future recreational use for the Sauk River Chain of Lakes system it is necessary to continue water
guality management efforts to further reduce current Total Phosphorus and Total Suspended Solids loading
throughout the Sauk River Chain of Lakes watershed.




PROJECT SUMMARY

The Sauk River Chain of Lakes is a popular recreational system of lakes located near St Cloud, Minnesota
Significant land use changes have been seen over the past 75+ years in the Sauk River Chain of Lakes.
Water quality and health issues related to hon-point source pollutants are a concern for Sauk River Chain of
Lakes (SRCL) watershed residents. Farming practices, septic systems, and increasing developmental
pressure present potential water quality problems. The majority of the watershed is intensely farmed with row
crops and livestock operations as the main components of the agricultural economy. In addition,
communities have municipal wastewater treatment facilities that discharge into the Sauk River or its
tributaries. Shoreland areas around the lakes have become urbanized, changing from smaller seasonal
cabins to larger year-round residences, increasing septic system concerns. Due to the location of this lake
system and the bountiful water supply, there has been an increase in tourism and lake use by motorized
water craft.

This chain of lakes also has the disadvantage of being located at the lower reaches of the Sauk River thereby
receiving the brunt of all pollution delivered downstream by the river from its vast watershed, totaling 601,936
acres (940.5 sq. miles). The water quality concerns of today’s lake users, both residents and visitors, are a
result of large-scale lake and land-use changes within the watershed and poor land management practices.

The Sauk River Watershed District (SRWD) is the official project sponsor and coordinating agency for the
Sauk River Chain of Lakes Basin Restoration Continuation CWP Project. The purpose of this project was to
maintain and improve (if possible) water quality by reducing the impacts of non-point source pollution. The
water quality concerns for the SRCL were documented by state-of-the-art monitoring equipment and
methods. Flow weighted mean concentrations were calculated for the principle nutrients in selected
subwatersheds. The nutrient mass balance of the SRCL was then determined and in-lake water quality goals
were established. In essence, this is the basin approach to resource management. After analyzing the

measured data, primary subwatersheds of the Sauk River were identified and potentially threatening issues
were addressed in the most cost-effective manner.

Figure 1 Sauk River Chain of Lakes




The Stearns County Soil and Water Conservation District, USDA Natural Resources Conservation Service,
Minnesota Board of Soil and Water Resources, Minnesota Department of Natural Resources, Minnesota
Pollution Control Agency, U.S. Fish and Wildlife Service, Stearns County Environmental Services, Sauk River
Chain of Lakes Association, Friends of the Sauk River Organization, Sauk River Watershed District, the area
agricultural community and other interested citizens are actively working towards improving and protecting
the water quality of the Sauk River Chain of Lakes. As a result of these efforts, a strong partnership has been
formed. The Stearns County Soil and Water Conservation District (SWCD) and Natural Resources
Conservation Service (NRCS) established programs to address non-point source pollution. The funds to
implement these programs are from local, state and federal agencies such as the U.S. Department of
Agriculture which funded the “Environmental Quality Incentive Program” (EQIP) and the CRP Buffer Strip
Program used by some landowners in this watershed. Further information regarding the SWCD/NRCS
programs implemented within the Sauk River Chain of Lakes watershed can be found on the Stearns County
Soil and Water Conservation District web site www.soilandwater.co.stearns.mn.us.

The Friends of the Sauk River, the Sauk River Chain of Lake Association, other project partners and local
residents have recognized the changes occurring in the Sauk River Chain of Lakes and have made a
commitment to improve this important water resource. In addition to being extremely important in the
Diagnostic Study, local citizens and resource professionals were instrumental in the implementation of this
improvement project and its overall accomplishments.

The Sauk River Chain of Lakes (SRCL) is a reservoir system composed of 14 bay-like lakes with a watershed
of approximately 601,920 acres (940.5 square miles). The primary source of water is the Sauk River that
enters the chain of lakes from the northwest (near Richmond, Minnesota) and flows in an easterly direction
through the system of lakes and ends at the dam near Cold Spring, MN where the flowage is again referred
to as the Sauk River. The second water supply source is from the southern part of the watershed, which flows
from the Luxemburg Creek watershed, extending from the Eden Valley area and draining into Long Lake on
the chain of lakes south end. Kinzer Creek (from East), Kolling Creek (from West) and Schneider Creek
(from North) are small tributaries that typically flow in the spring and become stagnant in July and August.

Figure 2: Sauk River Chain of Lakes Morphological Data

PARAMETER UNITS

Surface Area 2,456 acres
Volume 30,735 acre-feet
Littoral Zone 76 %

Maximum Depth 79 feet
Shoreline Length 75.8 miles
Maximum Length 9.4 miles
Watershed Area 601,936 acres
Lake Elevation 1086.5 feet
Mean Depth 12.5 feet

The primary focus of this project was to further reduce water quality degradation in the SRCL. Improving
water quality has positive effects upon property values, recreational opportunities and jobs created in the
local economy. Strong efforts have been made to attain the non-degradation goal and to maintain, or
improve, the water quality conditions stated in the Sauk River Watershed District’s previous Sauk River Chain
of Lakes Phase Il Implementation Project(s) Final Reports.
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Efforts made through this CWP continuation and previous implementation projects appear to have improved
the water quality conditions in several lakes within the Sauk River Chain of Lakes based on the latest lake
summer average calculations. However, more work is needed to achieve the long term water quality goals
set for the Sauk River and the SRCL.

The MPCA Limnological Study (1985) and the WRM Diagnostic Feasibility Study (1992) state that the Sauk
River contributes the largest percentage of total and ortho phosphorus into the SRCL. The short term goals,
to be achieved within 1 to 3 years (2005-2008), focused largely on agricultural and shoreland BMP’s and
septic system concerns within the SRCL watershed. The long-term goals (5 or more years 2008-2015+) are
being addressed as part of our extended education program and land use activities with assistance from
local, state and federal project partners. It is anticipated that water quality enhancement will occur in time,
especially after the TMDL study is completed and a load allocation is set. The total maximum daily load will
be the goal for water quality improvement efforts.

Sauk River Chain of Lakes Basin Restoration Project Goals
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The Sauk River Chain of Lakes Basin Restoration Continuation CWP Project had a three year
implementation plan designed to address the SRCL and its watershed. Priority was given to feedlots and
cropland located adjacent to the Sauk River, Getchell Creek, Unnamed Creek, Stoney Creek, along drainage
ditches and other tributaries that discharge into these creeks. The SRWD staff and partnering agencies,
along with groups and individuals, accomplished the following activities as a result of this CWP Project:

Animal Waste Control Facilities : The 1985 and 1992 studies indicated that runoff from open feedlots
contributed high concentrations of Total Phosphorus and Nitrogen to nearby surface waters. Approximately
1600 recorded feedlots exist upstream of the Sauk River Chain of Lakes. The 1999 feedlot inventory
conducted by Todd and Stearns County determined that many of these feedlots maintain Feedlot Evaluation
(FLEVAL) ratings between 30 and 60 when the desired rating should be zero. The Feedlot Evaluation Model,
or FLEVAL, is used to predict the pollution potential from open feedlots. The sites having higher pollution
potential were given highest priority and attention during this grant period in order to implement changes.
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The management options installed during this project were chosen to meet the goal of a zero FLEVAL rating
for each project site. The selected management alternatives completed for each site were implemented in
partnership with the Todd, Meeker and Stearns County environmental agencies, along with the individual
landowners. Six landowners completed feedlot abatement projects within the Sauk River Chain of Lakes
watershed. Each completed project now has a FLEVAL rating of zero. In addition to this CWP project grant
and loan funds, funding through the state cost share program (BWSR) and EQIP funds were provided to the
landowners to financially assist the project through the associated county SWCD and NRCS offices.

The installed BMP’s have an added benefit to the overall water quality of the Sauk River Chain of Lakes. In
addition to reducing the nutrient runoff from the feedlot areas, the manure storage facilities changed the
landowner’s manure management methods from daily hauling to spring and fall applications, eliminating
winter spreading. Since the manure from the storage facilities is now predominantly in liquid form the manure
is more readily incorporated into the soil, decreasing nutrient runoff. The average TP reduction per site is 50-
100 pounds per year based on the E-Link feedlot runoff evaluations completed on these projects. The life
expectancy of each project averages about 15 years resulting in approximately 1,125 pounds of phosphorus
reduction per site.

Manure Management Plans: The Stearns County SWCD and NRCS staff assisted 75 landowners in
developing their Manure Management Plans from 2005-2008. These plans guide the local farmers in
protecting the area water resources plus capitalize on the nutrients generated from animal waste.

Vegetative Buffer Strips:  Vegetative buffers have shown to be effective in reducing sediment and nutrient
runoff. The Stearns County SWCD and NRCS staff has been valuable partners in promoting and installing
vegetative buffers. Within the Sauk River Chain of Lake watershed approximately 500 acres of filter strips
and riparian forest buffers were installed. The Pheasants Forever organization, contracted with the SRWD
and the Stearns SWCD, was effective in enrolling areas of concern into the Conservation Reserve Program
(CRP). Approximately 3,384 acres have been enrolled in CRP in Stearns County as part of this watershed
management project.

Shoreland Restoration : Shoreland management is important along the Sauk River and the Chain of Lakes
since water levels and flows have changed in the past 10-15 years due to wetter climates and increase in
stormwater runoff. The increase development has created more impervious surfaces, which increases runoff
and creates a direct entry to nearby surface waters. Shoreland management is an extremely important aspect
of any long-term effort to protect the Sauk River Chain of Lakes. Implementing shoreland BMPs and
providing information and education, especially to new lakeshore property owners, was a cost effective
method to protect these lakes.

Two shoreland restoration projects along the Sauk River Chain of Lakes were funded by this project. These
sites were restored to a more natural state using native vegetation and materials. Funding was a partnership
through the Stearns County Soil and Water Conservation District, Sauk River Chain of Lakes CWP funds and
the local landowners. The Stearns County SWCD and Joint Powers (JPA) engineer provided the technical
assistance and project inspections.

Septic Systems: The nutrient contribution from septic systems is of great concern because the form of
phosphorus discharged to the lakes from these systems is the dissolved form, which is more readily available
to aquatic vegetation. Non-conforming or sub-standard septic systems were addressed through the Stearns
County Environmental Services with financial assistance from the SRWD. Six individual sites were upgraded
utilizing the SRWD’s SRF loan program. The SRWD distributed the “Septic System Owners Guide”
developed by the Minnesota Extension Service (MES) to residents that have upgraded their septic systems.
The Stearns County Environmental Services, with assistance from the Sauk River Chain of Lakes
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Association, received a grant to conduct a county-wide septic system survey. The SRWD will continue to
provide financial assistance through the SRF loan program to area landowners within the SRCL watershed
needing to upgrade their system.

Information and Education Summary:

The Sauk River Watershed District's 10 Year Overall Plan emphasizes education as the major priority in
achieving our water quality goals. In June 2007, the SRWD hired a full time Education Coordinator to
facilitate the Districts education programs. SRWD staff participated in many education activities throughout
the duration of this project which are summarized below.

Six editions of the District's newsletter were generated and distributed to the area watershed
residents. The newsletters served as project progress reports and a source of environmental
information. Information regarding available cost share and SRF Loan opportunities were continuous
articles. In the later part of the project news letters were distributed through the Sauk River Chain of
Lakes Association’s newsletter that was sent to 1200+ residents.

The SRWD staff held community education workshops working with technical consultants.

The SRWD, the MN Waters, Stearns County SWCD and Environmental Services offered a volunteer
training session in 2006. Fifty local residents participated in the “Volunteer Monitoring Training”
course. Several of the trained individuals continue to work with the SRWD staff to monitor intermittent
streams and lakes not currently monitored by the SRWD Staff.

The SRWD staff presented environmental information and education to community events, lake
association meetings, school presentations and maintained an informational booth during the Stearns
County Fair. SRWD staff participated in the ROCORI Water
Fest.

The SRWD staff worked with the 5" grade class of the
Richmond Elementary School in Freeport to create an
“Environmental Quilt”. The theme for the SRWD's
Environmental Quilt Program is “It is all About Water”. The 5"
graders were asked to create the quilt patches (8” x 8”) using
this theme. The patches were sewn together by a local
volunteer. The quilt was displayed at the SRWD for a month
and later given to the school to be displayed at the school’s
library.

Presentations were made to area schools (k-6) on water
guality and the current water quality status of Sauk River
Chain of Lakes and the Sauk River.

As part of the SRWD's Traveling Classroom Program, an
interactive display board was set up in area school libraries
reaching over 2300 students in the Chain of Lakes
watershed area. The topic for the 2004-05 school year was
“The Wild World of Wacky Water Bugs”, and the theme for
the 2005-2006 school year was “What are Wetlands.” The
“Library Board” has been well received based on the surveys
we have received from the participating schools.




The Sauk River Watershed District continued the “Freshwater
Treasure Chest” classroom rotation program made available to
K-12 grade classes within the Watershed District. The SRWD
established partnerships with schools, clubs and organizations
through this program. The program introduces relevant concepts
and topics discussed at home, in school and in the media such
as our relationship to the hypoxia in the Gulf of Mexico. It also
creates awareness about the sensitivity and concern over the
state’s diminishing fresh water resources and habitat loss.
Specimens, books, posters, videos and audio tapes,
background information, and classroom activities are among the
many things found in each chest. The Environmental Treasure
Chests are available free of charge.

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 the chain of lakes. The SRCL
watershed was assessed through a network of three tributary monitoring stations, four river sites (3 upstream
and 1 downstream of the chain of lakes) and the 13 lakes.

Precipitation Data: Annual precipitation quantities for 1997-2007 were collected from the Minnesota
Climatology website. The archive data was retrieved from the Collegeville site located just northwest of the
Chain of Lakes for the chain of lakes area and from the Melrose/New Munich site located in the middle Sauk
River region for the streams. Table 1 indicates that from 1997 through 2007 the average annual precipitation

throughout this watershed area was approximately 27 inches.

Table 1 Total Precipitation from the National Weat  her Service Station
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Since the Diagnostic study (1988-92), the amount of annual rainfall has fluctuated from year to year with a
range of 10 inches, making it more difficult to determine overall results. As shown in Table 1, the annual
rainfall was significantly higher in 2005 than in 2006 and 2007 which was favorable to the Sauk River Chain
of Lakes overall water quality from a runoff standpoint.

Lake Data Analysis Summary:

The Sauk River Chain of Lakes is made up of two types of lakes, flowage and non-flowage. The short-term
and long term goals set for the Sauk River Chain of Lakes project were established to address each lake

type.

Short Term Goals (1-3 years)
Reduce average summer TP concentrations to <90 ug/L for non-flowage lakes and <125 ug/L
for flowage lakes
Increase summer transparency to 5 feet +/-1ft
Chlorophyll-a 40 ug/L +/-5
Long Term Goals (5 plus years)
Achieve average summer TP concentrations 50-90 ug/L for non-flowage lakes and 90 ug/L for
flowage lakes.
Achieve average summer Secchi transparency - greater than 2 meters
Chlorophyl-a 20 ug/L +/-5

In-lake monitoring occurred in 13 lakes, 6 flowage and 7 non-flowage, consistent with the previous Sauk
River Chain of Lakes implementation and monitoring projects. The lakes were monitored during the open
water seasons of 2005- 2008. However this grant ended June 30, 2008 therefore the 2008 data is was not
used as part of the analysis. The parameters analyzed and the sampling frequencies allowed for the
quantification needed for assessments. The 13 selected lake sites were consistent with previous monitoring
efforts.

Summer measurements of depth,
transparency, temperature, dissolved oxygen
(DO), total phosphorus (TP), total suspended
solids (TSS ) and chlorophyll-a (Chlor-a) were
accomplished 6 to10 times per summer at
each lake site to facilitate statistical trend
detections. Epilimnetic (surface) samples
were analyzed from 2-meter composite
samples. Hypolimnetic (bottom) samples
were collected with a Van Doran sampler
approximately_l' meter from 'Fhe bottom. Six Flowage Lakes and
Samples requiring preservation were Seven Non-flowage
preserved in the field and transported to the Lakes

laboratory on ice. Laboratory analysis was
conducted by a MDH certified laboratory Pink = Non Flowage
under contract with the SRWD. See all Red = Flowage
laboratory results in Appendix A.

Figure 3  Flowage and Non-flowage Lakes




Water quality protection efforts initiated in the
previous Sauk River Chain Lakes watershed
management projects appear to have reduced
TP and TSS concentrations in the Sauk River
and the Sauk River Chain of Lakes. Additional
water enhancement projects were completed
during the course of this MPCA CWP project.
However, the monitoring data determined a
decline in water quality as shown in the Trophic
Status Index values (see Figures 5 an 6). The
decline is believed to be associated with the
heavy runoff in 2005, especially the flowage
lakes and internal loading in the nonflowage
lakes during the 2006-2007 back to back dry
summers. As shown in Figures 5 and 6 there is
a noticeable difference between the flowage
and non-flowage lakes concentrations and
transparency levels.

Results from Sampling Program:

The determination of the trophic status of a lake
involves comparing in-lake TP and Chlor-a
concentrations with its transparency. The historical Trophic Status Index (TSI) shows a correlation with wet
and dry years as seen in Figures 5 and 6. The SRCL appeared to have made subtle improvements in their

Figure 4 Sauk River Chain of Lakes Monitoring Loc

ations

Trophic status prior to 2005. The 2005, 2006 and 2007 data shows an increase and a decrease in the TSI
values in both flowage and nonflowage lakes in correlation to the wet and dry years

Figure 5




Figure 6

The Chlor-a and TP concentrations shown in Figures 8 and 9 indicate that the SRCL may have been
measurably impacted by the 2005 high rainfall year. The data for the dryer years of 2006 and 2007 show a
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decline in concentrations but not to the level found in 2004. Becker Lake was not affected like the other
lakes, which may be due to the aerator installed in the lake. This suggests that Internal TP loading is present
and affecting surface water quality by way of re-suspension of phosphorus in the water column rather than
contribution from runoff. Without further research, it is difficult to fully understand the impacts the TP found in
lake sediment has on the overall water quality.

In 2006, the monitoring program was
expanded to include regular
hypolimnetic (bottom) monitoring and
analysis. This included dissolved
oxygen and temperature profiling. In
addition, sediment core sampling for
TP diffusion through the sediment
layers was conducted by Bill James of
the Army Corp. of Engineers. A diatom
study also was conducted by the
Science Museum of Minnesota to
reconstruct the trophic and
sedimentation history of the Sauk River
Chain of Lakes.

Water quality monitoring data and the
results of the sediment core and
diatom studies are part of the Total
Maximum Daily Load (TMDL) study
being conducted on the Sauk River
Chain of Lakes. Dr. Bill Walker is
currently conducting the lake modeling
to determine the total maximum daily
load allocations for the flowage and
nonflowage lakes.

Horseshoe Lake has been the gauging
stick for the District in determining
changes in water quality for the Chain
of Lakes. Although Horseshoe Lake is a
deep lake with several bays, the Sauk
River runs through the northern portion
of the lake. The selected sampling point
on Horseshoe Lake is near the center
to capture any influence from the river
and possible internal loading from the
deepest point. The 2006 data shows
that Horseshoe Lake reached the short
term TP goal of 90 ug/L. However, in
2007 concentrations increased to 133
ug/L, which is believed to be associated
with internal loading and lack of
precipitation.

Figure 8

Figure 9




Figure 10

Horseshoe Lake Summer Average Total Phosophorus
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Results from BATHTUB Modeling:

The BATHTUB modeling conducted in 2004 showed significant declined in TP concentrations since the 1992
Diagnostic Study. The 2004 lake modeling results indicate that the TP and Secchi results for the Sauk River
Chain of Lakes are following the 1985 predictions rather closely. This reduction should be viewed as a
statistically defined change because substantial improvements in water quality have occurred in these lakes
from the previously noted problems listed in the MPCA 1985 and 1992 studies.

The 2004 modeling results also indicated that additional water quality improvements efforts are needed in
order to achieve the TP, transparency and Chlor-a targeted goals established for the Sauk River Chain of
Lakes. To determine how much nutrient reduction is needed to improve the water quality of the Sauk River
Chain of Lakes enough to meet state water quality standards, a Total Maximum Daily Load study is being
conducted. The necessary monitoring data, sediment data and diatom information has been collected. The
lake modeling is being conducted by Dr. Bill Walker and is anticipated to be completed by December 2008.
The modeling results will be part of the final report scheduled for MPCA submittal by June 2009.

Streams Data Analysis Summary

The primary goals of this Phase Il watershed management effort was to reduce the TP, ortho P and TSS
concentrations for the Sauk River, and its tributaries, to ecoregion target goals of 100-150 ug/l of TP, ortho-P
to less than 30% of the TP and TSS to < 20 mg/L as shown in Table 2. The main focus areas have been the
Sauk River and the Stoney, Unnamed and Getchell Creek subwatersheds since they were identified as
significant contributors of phosphorus into the Sauk River.
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In 1994, the Richmond site on the Sauk
River was established as the checkpoint to
gauge what is happening within the upper
watershed and to determine loading coming
into the Sauk River Chain of Lakes. The
Cold Spring site is used to determine
nutrient concentration and loading leaving
the chain of lakes system. Electronic data
loggers were installed on the Sauk River at
these two sites to collect continuous water
level data throughout the year. Using a DNR
established stage-to-discharge rating curve,
water levels were converted to flow
measurements. This information was used
to create the 2003-2007 hydrographs shown
in Figures 11 and12. As shown in green in

the hydrographs, the 2005 monitoring
season recorded the highest annual mean
flow.

Stream modeling was conducted by SRWD
staff for the 2001-2007 monitoring seasons.
The modeling results indicate that the TP
flow weighted mean concentrations
correspond to runoff and annual
precipitation. Based on the graph shown in
Figure 13, the Sauk River, at Richmond,
achieved ecoregion average TP
concentrations when the mean annual flow
was 250 cf/s or less.

Recent modeling results were compared to
the 1983 and 1992 diagnostic study results
as a method of determining water quality
improvements (see below). The 2004 and
2007 monitoring seasons recorded average
annual precipitation similar to the 1989
monitoring season (1992 Diagnostic Study).
In 2004 the Richmond site recorded a TP
flow weighted mean concentration of




Figure 13

114.2 ug/L, with an annual loading of
52,718 pounds, compared to the 1992
Diagnostic Study of 571ug/L, or 281,442
pounds. The 2007 results noted a slightly
wetter year; however, a 60% decrease in
TP was recorded. During the
significantly wetter years, the 2005
modeling results show a significant
reduction in TP loading. The 1985
MPCA study reported 1983 as a wet year
resulting in a TP loading of 347,000
pounds. The 2002 and 2005 seasons
recorded even higher mean flows
however the model data resulted in
186,676 pounds and 196,683 pounds
respectfully. Although it appears that the
Sauk River (Richmond site) is
approaching the targeted ecoregion TP
concentration goal (100-150 ug/L), the

TMDL study results will determine if additional TP reduction is needed for the chain of lakes to achieve the

required water quality standards.
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Table 3 Sauk River at Richmond and Cold Spring
Mean

Flow
Hm3/Yr

Total P

Year CV FWM (ug/L)

Total Phosphorus Load Comparison of High and Averag

97 ")
975)
977)

% 9 )

9 15)
9 88)

177.31

Total Phosph

e Flow Years

orus Modeling
Mean
Flow
(CF/S)

Load P
(kglyr)

Load P
(Ib/yr)

30,126.0

66,427.8

439.22

84,660.3

186,676.0

368.92

76,941.6

169,656.2

209.42

23,908.8

52,718.9

433.86

89,198.5

196,682.69

186.98

26,322.20

58,040.45

277.04

50,495.70

111,343.02

139.184

35,488.0

78,251.0

509.46

79,763.2

175,877.9

393.01

54,692.8

120,597.6

232.171

15,918.7

35,100.7

430.26

60,036.50

132,380.48

278.67

24,167.90

53,290.22

277.41

39,635.60

87,396.50
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The Sauk River, as it outlets the Sauk River Chain of Lakes in Cold Spring, shows a correlating reduction in
TP (see Figure 14). The MPCA 1985 report recorded an annual TP load on the Sauk River at Cold Spring of
270,657 pounds in 1983 where as the 2002 modeling results show a 35% reduction in loading at 175,878
pounds with the 2005 results showing a 51% reduction in TP loading. An 85+% reduction in TP leaving the
Sauk River Chain of Lakes was recorded in 2004 at 35,107 pounds compared to the 315,280 pounds
documented in 1989. The 2007 modeling results showed a 72% reduction versus the 1989 data, even though
the mean annual flow was 23% higher.

Figure 14
The MPCA'’s Sauk River Chain of Lakes 2004

Progress Update Report states that the past two
decades of watershed phosphorus management
has made measurable and statistically significant
improvements in water quality. The TP loading
over this time frame resulted from improvements
to a combination of municipal wastewater (majority
of the reductions), municipal stormwater,
shoreland and agricultural sources.

Average Total Phosphorus Concentration on Sauk River at
Richmond and Cold Spring 1997-2007

TP (ug/1)
Precip (inches)

Modeling for sediment concentrations began at the
two Sauk River sites in 2001, as shown in Table 4.
Results show that since 2001 a reduction in TSS
flow weighted mean concentrations has occurred
at both the Richmond and Cold Spring sites.
However, concentrations are still 30-40% higher

1997 1998 1899 2000 2001 2002 2003 2004 2005 2006 2007
——# 8 Cold Spring {Sauk River} = —#—# 7 Richmond (Sauk River) 4— Annual Precip

than the ecoregion average and the targeted goal
of 10,000-16,000 ug/L. The sediment loading from the Sauk River negatively impacts the water quality of the
Sauk River Chain of Lakes and the aquatic habitat within them.

Table 4
Sauk River at Richmond and Cold Spring Total Suspen
Mean Mean
Site TSS Flow Flow Load TSS Load TSS
Name @ Year (ug/L) Hm3/Yr (CF/S) (kglyr) (Ib/yr)

ded Solids Modeling Summary

59,998.7

177.31

10,638,510.0

23,457,914.6

54,523.0

439.218

23,947,710.0

52,804,700.6

17,840.0

368.921

6,581,848.0

14,512,974.9

32,810.3

209.421

6,871,168.0

15,150,925 .4

27,383.0

433.863

11,880,480.0

26,196,458 .4

20,596.3

186.98

4,720,278.0

10,408,213.0

22,159.5

277.043

6,139,116.0

13,536,750.9

52,414.0

139.18

7,295,209.0

16,085,935.85

52,544.4

509.46

26,769,070.7

59,025,799.35

16,149.0

393.01

6,346,699.0

13,994,471.3C

14,398.4

232.17

3,342,879.0

7,371,048.20

19,891.5

430.26

8,558,507.0

18,871,508.0

16,772.9

278.67

4,674,115.0

10,306,424.0

18,315.8

277.41

5,080,954.0

11,203,504.0
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Getchell, Unnamed and Stoney Creeks are located in central Stearns County in the “Middle Sauk River
region” and in the North Central Hardwood Forest Ecoregion, see map below. The primary land use within
these subwatersheds is row crop agriculture and there are approximately 1,600 feedlots. Monitoring has
occurred on these sites for over a decade with the exception of Unnamed Creek. Unnamed Creek was
removed from the monitoring program in 2002 due to the significant site alterations that took place when the
bridge was reinforced with rip rap. Due to the sharp meandering of the creek a representative site has not
been relocated at the time of this report. For the duration of this implementation project monitoring data was
collected from spring 2005 through June 2008. The 2008 data was not used as part of this analysis due to
lack of summer and fall data. The long term TP and TSS concentration goals set for these sub-watersheds is
to attain the ecoregion flow weighted mean concentration averages of 100-150 ug/L for TP and 10,000-
16,000 ug/L (10-16 mg/L) for TSS.

Modeling Results:  The SRWD conducted a four year monitoring program from 2005-2008 on the three
primary tributaries to the Sauk River, Getchell Creek, Unnamed Creek and Stoney Creek. FLUX Modeling
was conducted on these creeks to determine their annual flow weighted mean concentrations and annual
loading to the Sauk River.

Middle Sauk River Region

The 2005-2008 monitoring seasons range from a relatively “wet” monitoring season in 2005 to a very dry
monitoring season in 2007. Nutrient and sediment concentrations generally increase during wet years;
therefore, it is important to maintain a monitoring regime in order to measure water quality improvements
during wet and dry cycles. The District has maintained a monitoring program since 1995. The fluctuating
modeling results for these years are shown in the graphics below for Getchell and Stoney Creeks.
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Figure 15 Total Precipitation from Melrose/New Munich Nationa | Weather Service Station

Total Precipitation from March through September by Year 1995-2008

L Averagelr

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Stream nutrient loading was derived from stream-discharge (flow) and nutrient concentration data collected at
gauged monitoring sites located on each tributary. Data from these sites were compiled for a period
extending from 2005-2007, with chemistry data from March through September. Stream-load estimates and
flow weighted mean concentrations for each monitoring site were generated through the use of the FLUX
modeling program. Modeling was conducted on each site by year. However, equipment was not available for
the Unnamed Creek Site. The yearly FLUX results are shown in Tables 5 and 6 and can be found in
Appendix B.

Table 5

Getchell Creek Flux Modeling Results 1995-2007
TP Conc. TP Loading TP TSS Conc. TSS Loading TSS
Year FLOW (cf/s) (ug/L) (Ib/yr) Ibs/acre (ug/L) (Iblyr) Ibs/acre
13,156

45,331

26,400 25,511 1,540,391

26,661 74,760 4,038,962

54,386 80,273 11,651,313

5,770 100,907 1,541,019

70,515 41,495 4,737,425

60,183 29,511 3,281,578

4,872 10,367 270,666

39,257 15,526 1,245,199

15,293 9,915 555,010

19,779 16,732 844,164

.3
Getchell Creek’s watershed is approximately 42,616 acres (66.6 sg. miles) and predominantly consists of
agriculture land uses. Getchell Creek flows along the eastern edge of the city of Freeport. The semi-annual
waste water from this community is discharged into Getchell Creek in the spring and the fall. The discharge
data for the City of Freeport is on file at the Minnesota Pollution Control Agency.
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The 1995-2007 modeling results for Getchell Creek shows a strong correlation to annual precipitation. As
shown in Figures 16 and 17, the TP and TSS loading patterns the rise and fall of the mean annual flow.
However, the TP flow weighted mean concentrations do not reflect the same correlation, as shown in Figure
18. This may be due to an influence by the Freeport municipal waste water discharge and minimal dilution
during the dryer years. The 1982 MPCA report states that Getcehell Creek’s TP discharge was approximately
0.65 Ibs/acres. More current data shows a significant decline in 2004 at 0.11Ibs/acre and 0.36 Ibs/acre in
2006. An important point to consider is when precipitation is received and at what duration. If the majority and
heaviest rainfall events occur prior to crop cover, or after harvest, there is a tendency for higher
concentrations.

Figure 16




Recent modeling data also shows significant fluctuation in TSS concentrations. The TSS concentrations
show a decline since the late 1990’s, even during the wet years. TSS flow weighted mean concentrations
appear to be approaching ecoregion target goals of 10,000-16,000ug/L (Figure 18). The 2004 modeling
results determined that under near average rainfall conditions its TP and TSS concentrations maintained
within the targeted goals with 186 ug/L of TP and TSS at 10,367 ug/L. Therefore it is recommended that
additional watershed management efforts are needed to reduce runoff to achieve goal concentrations during
wetter years.

Figure 18

Unnamed Creek:

Unnamed Creek’s watershed is approximately 10,880 acres (16.99 sq. miles) and consists predominantly of
agriculture land uses and its topography has many rolling hills. The steeper topography increases the runoff
rate and hence affects the water quality and quantity. The 1982 MPCA report states that Unnamed Creek’s
TP discharge was approximately .94 Ibs/acres. The 1997 data showed a significant decrease at .178
Ibs/acre, whereas the 2002 modeling data showed a lesser decrease of .501 Ibs/acre. This can be linked to
the increased runoff due to the above average rainfall in 2002. Stream modeling has not been conducted on
Unnamed Creek since 2002 due to changes in site conditions. Therefore, to determine any water quality
changes since 2002, the 2008 mean summer average was compared to the 1995-2002 summer average
data. Based on the summer average data available, shown in Figure 19, it appears that Unnamed Creek’s TP
concentration has maintained above ecoregion averages by approximately 50%.

Sediment loading has been a long term concern for Unnamed Creek. The latest modeling data (2002) shows
a measurable (30%) decrease in the TSS flow weighted mean concentrations from 142,689ug/L in 1997 to
107,163ug/L in 2002. Due to structural changes at the stream site, stream modeling was not conducted for
TSS on Unnamed Creek since 2002. However, to determine any water quality changes since 2002, the 2008
mean summer average was compared to the 1997-2002 summer average data. Based on the summer
average data available, shown in Figure 20, it appears that Unnamed Creek’s TSS concentration has
declined to within Ecoregion standards. It is believed that this may be due to a beaver dam upstream since
water levels were significantly lower than neighboring streams, considering 2008 was a fairly wet year. For
long term sediment reduction it is recommended that a




Figure 19

.3
Stoney Creek’s watershed is approximately 16,467 acres (25.73 sg. miles) and consists predominantly of
agricultural land uses. Stoney Creek has several drainage ditches within its watershed which at times
increases the base flow rate. The 1982 MPCA report states that Stoney Creek’s TP discharge was
approximately 0.46 Ibs/acres. The 1997 modeling data showed a significant decrease to 0.113 Ibs/acre. The
2004 modeling data showed an even more significant reduction at 0.033 Ibs/acre. However, on extremely
“wet” years, like 2002, the TP discharge climbed to 1.93 Ibs/acre (see Table 6). The model data for 2005-
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2007 shows an increase in TP discharge per acre, ranging from 0.22 Ibs/acre to 0.37 Ibs/acre even though
low to average flow years were recorded. TP flow weighted mean concentration appears to have been
reduced by approximately 35-45% since the pre-BMP implementation years, as shown in Figure 21.
However, based on the concentration levels recorded during high flow, and occasional average flow, it is
recommended that additional watershed management efforts be implemented to achieve and sustain water
quality standards long term.

Sediment loading from Stoney Creek has been a concern for many years. The latest modeling data shows a
50-75% decrease in the TSS flow weighted mean concentrations from 133,908 ug/L in 1997 to 96,997 ug/L in
2002, which was a very wet year, to near targeted goals of 10,000 to 16,000 ug/L in 2006 and 2007 during
average rainfall years. The TSS concentrations during the wet years are still 80-85% higher than the
ecoregion average (targeted goal). To reduce TSS loading from the Stoney Creek watershed additional land
use management efforts are still needed.

Table 6

Stoney Creek Flux Modeling Results 1995-2007

FLOW TP TP Loading TP TSS TSS Loading TSS
(CF/S) conc.(ug/L) (Ibs/yr) Ibs/acre conc.(ug/L) (Ibstyr) Ibs/acre

133,908 1,705,603

111,192 1,184,687
67,038 955,634
96,997 15,279,409
10,156 42,379
60,433 967,248
15,923 221,885
13,569 118,745

Figure 21




Figure 22

Figure 23
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Agricultural producers, funded through CWP and 319 programs are invited to attend all workshops offered by
the Stearns County SWCD and the SRWD. The SRWD and other project partners will continue to work with
the residents to further improve their land use management practices. In addition, the SWCD staff will
conduct periodic visits to analyze the overall project success.

Landowners receiving cost share dollars are required to sign a contract with the SRWD. This contract states
that the cooperator (grant recipient) must adopt the operation and maintenance requirements as described in
the Operation and Maintenance Plan (O&M) designed by the Stearns County NRCS, SWCD and JPA
Engineer. If the landowner fails to comply with the O&M plan, without pre-approval from the SWCD, they
agree to repay the SRWD all cost-shared dollars used for this site project.

&
Upgrading nonconforming septic systems will continue beyond the duration of this project until all systems
have been inspected and approved 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 and to search for financial assistance to assist landowners in accomplishing this aspect of the
project.

As septic systems are upgraded, the SRWD will record all data in the project database to track the number of
systems completed and act as a progress report. If cluster systems are installed, information regarding these
systems will also be recorded and stored in the project database. Landowners using the SRF program
received a septic system guidebook to encourage proper operation and maintenance.

% ?
Education seminars and workshops will continue to be offered to the watershed residents as funding is
available. Attendance will be taken at all seminars to determine the number of residents interested in
obtaining the information offered. After each seminar, an assessment survey will be filled out be each
attendant to get feedback on the effectiveness of each seminar. In addition, those attending the seminars
will be given names and phone numbers of the local environmental agencies who can provide them with
additional information and assistance.

Conclusion

The latest BATHTUB modeling (2004) completed by the MPCA and SRWD indicates a measurable
improvement in the overall water quality of the Sauk River Chain of Lakes. The 2005-2007 water quality
monitoring of the Sauk River Chain of Lakes has shown that the TP concentration levels have decreased, but
not to the levels which meet state water quality standards. Significant efforts are still needed to achieve the
goals set for the Sauk River Chain of Lakes for TP and TSS concentrations. The amount of nutrient reduction
needed will be determined by the results of the TMDL Study currently underway by Dr. Bill Walker.

The Sauk River Watershed District began monitoring the Getchell Creek, Unnamed Creek and Stoney Creek
subwatersheds and the Sauk River at the Richmond and Cold Spring sites in 1995. The latest monitoring
data concludes that TP flow weighted mean concentrations have declined at the Sauk River Richmond site
from 571 in 1989 to near state standards in 2005-2007. However, as more people move into the watershed
and more land use changes occur, such as riparian development, water volumes and phosphorus loading will
likely increase. In order to de-list the Sauk River Chain of Lakes off the EPA list of impaired waters, it is
imperative that nutrient sources within the watershed of the Sauk River Chain of Lakes are identified and
addressed.
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