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Il. Executive Summary

Lake Orono, located within the City of Elk River in Sherburne County, Minnesota, is a shallow 300-acre
lake that drains a relatively large watershed of 611 square miles (71% of Sherburne County, 67% of
Benton County, 3% Mille Lacs Counties as well as a very small portion of Morrison County). The lake is
situated directly within the City of Elk River and is an important resource for the residents and
businesses that call Elk River their home as well as the tourists that visit the area. The Lake Orono Water
Quality Committee have been working with partners to examine the health and integrity of the lake as
well as advocate for its protection since 1995.

A 2016 survey of lake residents as well as business and government entities points to the many positive
attributes the lake holds. While many enjoy the lake for its aesthetic, ecological, wildlife, fisheries and
recreational appeal, the lake is unfortunately suffering the consequences of human development in
nearby and upstream regions. The lake was placed on the State of Minnesota Impaired Waterbodies
List in 2009 for mercury contamination in fish and again in 2011 for excessive nutrients/ eutrophication.
The lake residents have documented expansion of curly-leaf pondweed in recent years, an invasive plant
that crowds out native vegetation and hinders recreational opportunities. In addition, they have
documented native plant overgrowth (e.g. duck weed, narrow-leaf pondweed, northern watermilfoil,
sago pondweed, star grass) and algae proliferation that also impede lake use. Further, because the lake
is an impoundment of the Elk River, a steady build-up of sediments has been occurring in numerous
areas of the lake which alters aquatic habitat and further impacts recreational opportunity.

As pointed out in previous Lake Orono management plans, the Elk River continues to be the main driver
of the conditions in the lake. Recent studies indicate the Elk River transports ~200,000 acre-feet of
water downstream each year. With that water load, upwards of 40,000-60,000 Ibs. of phosphorus may
be transported. As much as 3-7 million Ibs. of sediment is washed downstream as well. While the water
that enters the lake circulates and is discharged over the Lake Orono dam in 3-4 days, a portion of the
phosphorus is retained, contributing to algae and plant growth and some of it settling to the lake
bottom. Similarly, portions of the Elk River sediment load are flushed downstream over the Lake Orono
dam but a portion also remains behind within the lake. Sediment deposits are greater where water
velocity slows, such as when the Elk River first meets the Lake Orono (Upper Lake Orono) and beyond
the “pinch points” that separate the basins of the lake. These areas were dredged in 1998, and a model
predicted that at the estimated rate of sediment deposit the areas would be refilled in roughly 20 years.
Based upon LOWQC member observations, this prediction is likely quite accurate.

Data involving the ecological conditions as well as the stakeholder use and perceptions of Lake Orono
were collected as a part of this management plan update. The Lake Orono Improvement Association
(LOIA) spearheaded this effort, with assistance from a strong partnership involving the City of Elk River
and the Sherburne Soil and Water Conservation District. An Alternatives Analysis was created to outline
the concerns and challenges that need to be addressed as well as the potential approaches to
addressing them. This report goes on to recommend specific goals, actions and opportunities for the
Lake Orono Water Quality Committee (LOWQC) to follow. These specific conclusions have been
researched extensively and discussed with a multitude of entities including City of Elk River staff, area
residents, State of Minnesota staff, as well as regional legislative officials. By bringing all of these
stakeholders to the table, the LOWQC was able to spell out specific approaches that will be feasible but
still address the pre-determined challenges that exist on Lake Orono.
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The Lake Orono Management Plan recommends the following goals take place in order to preserve and
enhance the ecological and aesthetic integrity of Lake Orono:

1. That our 2017-2020 Lake Orono Management Plan be adopted by the Elk River City Council

0 Ensure that goals are realistic and attainable, funding paths have been determined and that
they are supported by concrete action plans and evaluation mechanisms.

2. Implement a comprehensive program to alleviate current ecological stressors and recreational
impairment on Lake Orono, brought about by excessive aquatic invasive species, native plant
overgrowth, algae proliferation, excess nutrients and sedimentation.

0 The LOWQC will investigate the feasibility, financial and political support for two primary
tools — dredging and a partial lake drawdown, for implementation during 2019-2020 or
2020-2021 (whichever yields the most favorable planning results).

0 Establish a program to remove a minimum 130,000 cubic yards of sediment to return Lake
Orono to its historic baseline depth (an average of 5’ or greater).

v' To be funded from a combination of 46% from State bonding capacity, 23% of the
costs to be paid through lake property owner assessments and 31% from a city-wide
local option sales tax.

0 Further pursue land Best Management Practices to extend this investment in lake and river
infrastructure to at least a 30-year life cycle and also ongoing sediment maintenance.

0 Putin place a consistent Lake Vegetation Management Plan to effectively address invasive
plants, native plant overgrowth and algae proliferation.

v Itis proposed the plan be funded through the creation of a Lake Improvement
District (LID) and/or “Friends of Lake Orono Fund.”

3. Maintain, restore or establish natural upland buffers to encourage wildlife, help prevent decline
in species, deter Canada geese, and provide enjoyment for future generations.

0 Primary strategy to achieve will be the Lake Orono Improvement Association partnering
with the Sherburne County COLA and using City of Elk River programs and educational
mediumes.

4. Increase public awareness and use of Best Management Practices targeting the reduction of
sedimentation, phosphorus and salt inputs from upstream and shoreline sources to Lake Orono.

0 Establish detailed plans to improve water clarity in both Upper and Lower Lake Orono by
further pinpointing sources and implementing a reduction action plan.

0 Partner with the Sherburne County COLA and use City of Elk River programs and
educational mediums.

5. Build the public perception and “brand” of Lake Orono as a quality recreation destination,
valuable community asset and safe lake.

0 Primary strategy to achieve will be using Lake Orono Improvement Association and City of
Elk River communication tools, programs and educational mediums.
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lll. Introduction
A. About the Lake Orono Water Quality Committee

The Lake Orono Water Quality Committee (LOWQC) is a joint effort between the Lake Orono
Improvement Association (LOIA), the City of Elk River and the Sherburne County Soil and Water
Conservation District (SWCD). The LOWQC was founded in 1995 to initially address the sedimentation of
Lake Orono. After successfully completing the lake dredging in 1998, the group decided to continue to
meet to address additional water quality issues, concerns and future planning needs.

The LOWQC is charged with implementing the objectives identified in our Lake Management Plan and
periodically reviewing goal status with the City, County and LOIA stakeholders as well as identifying if
new goals have emerged. The LOWQC meets 6 to 10 times a year, or more frequently as needed, to
advance both lake management planning and action steps.

B. Planning Background and Acknowledgements

The original lake management plan was finalized in 2004 by the LOWQC, which consists of staff from the
City of Elk River, the Sherburne County Soil and Water Conservation District and members of the Lake
Orono Improvement Association (LOIA). The plan was based on input from participants in “Operation
Lake Orono,” an event sponsored by LOIA through the Central Minnesota Initiative Foundation’s Healthy
Lakes program held on April 9, 2002, in an effort to obtain public opinion (see Appendices 1: Operation
Lake Orono Visioning Session Results). Over the next decade the plan was periodically reviewed by the
LOWQC with minor revisions made and its associated calendar of action Items updated annually.

In 2013 formal revision of the plan began with the determination quickly made that new stakeholder
input should be gathered (see Appendices 2: 2013-2014 Lake Orono Shoreland Owner Survey Results).
The next few years were spent using the survey data and gathering additional supporting information to
conduct a planning worksession with the Elk River City Council and discuss primary lake concerns. The
worksession was held on June 20, 2016 and Council direction was to complete the lake management
plan and come back within a year to present recommendations.

In the fall of 2016 the LOWQC modeled its plan updating approach on the Interagency Lakes
Coordinating Committee authored “Developing a Lake Management Plan” framework. Contributing
entities include the: MN Board of Water and Soil Resources, MN Department of Natural Resources, MN
Pollution Control Agency, MN Department of Agriculture, MN Lakes Association, Metropolitan Council
and Hennepin Parks. In addition, to expand stakeholder involvement and to corroborate previous
findings, a city-wide online survey was conducted (see Appendix 3: 2016 Lake Orono Survey Results).

Lastly, special consideration for planning assistance goes to Minnesota Department of Natural Resources
staff members: James Bedell, Area Hydrologist; Christine Jurek, Aquatic Invasive Species Specialist;
Audrey Kuchinski, Aquatic Plant Specialist; Kathleen Metzker, Land Use Hydrologist and Joe Stewig, Area
Fisheries Supervisor for providing ongoing lake planning related information and permitting assistance.

C. Introduction to Lake Orono

Lake Orono is a shallow, nearly 300-acre lake located in southeastern Sherburne County with an average
depth of five feet and maximum depth of approximately 16 feet near the dam, created when the Elk
River Dam was constructed in 1916. The Elk River Dam is located approximately 1.1 miles above the
confluence of the Elk River with the Mississippi River, in the City of Elk River.

Drainage from the 391,269-acre watershed (71% of Sherburne County and 67% of Benton County) flows
through Lake Orono. Itis important to note that the rate of exchange of water is only 3-4 days.

This means that the lake itself reflects not only what happens in and around its immediate shores, but
also conditions upstream relatively quickly.
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D. Needs Assessment and Stakeholder Participation
Timeline of public input opportunities and accomplishments

The Lake Orono Water Quality Committee (LOWQC) understands that moving forward with our Lake Orono Management Plan, regardless of the
alternative(s) selected, needs engagement from many stakeholders. In the past there have been several times where stakeholders assessed needs and
developed a go-forward plan (see Figure 1). Whether that be simply reviewing Lake Orono Management Plan material or completing a large-scale
project like the Lake Orono dredging completed in 1998, the Lake Orono Improvement Association, City of Elk River City, and Sherburne County SWCD
have worked as a close-knit team.
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There will be also many upcoming opportunities in the near future to meet with stakeholders and share feedback (see Figures 2 and 3).

Jan: LOWQC
Completes
Lake Orono

Survey

Mar: SWCD
Grants
Awarded to
LOIA for CLP
Treatment
and Point
Intercept
Plan
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LowaQc
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City
Administrat
or to Review
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Mgmt Plan

Jun 1st
Individual
Lakeshore

Aquatic

Plant
Treatment

May:
LowQC and
LOIA Treat
Curly-leaf
Pondweed

Jun: LOIA
Annual
Meeting

Jun: Parks &
Recreation
Commission

Figure 2: LOWQC 2017 Public Input Opportunities and Accomplishments.
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Figure 3: LOWQC 2018 and 2019 Public Input Opportunities and Accomplishments.
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Summary of Survey Results
As noted in the timeline above the LOWQC created a survey for Elk River residents and it was completed
by 184 people in December 2016. The survey asked for feedback in regards to Lake Orono problems and
what solutions are supported. It is evident from the survey results that Elk River resident’s feedback is
aligned to the LOWQC Lake Management Plan identified challenges, which are:
1. Sedimentation of the lakebed,
2. Proliferation of curly-leaf pondweed, and
3. Impairment of water quality.
See Figure 4: Lake Orono Problems. This graphs the responses to the question, “To what extent do you
feel each of the following is a problem on Lake Orono?” The results were:
0 98% feel water quality is a problem
0 92% feel algae is a problem
0 88% feel aquatic plants are a problem
0 83% feel sedimentation is a problem

Lake Orono Problems
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Figure 4: Lake Orono Problems.

Also see Figures 5 and 6 below which are simply titled with the questions asked in the survey: “How
much does Lake Orono water quality concern you?” and, “How much does Lake Orono water depth
concern you?” Both show over 50% of residents are concerned about these two items.
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How much does Lake Orono water quality concern you?
12
1%/_3%

22%

5=Highest Concern, 1=Lowest Concern
Figure 5: Lake Orono Water Quality Concerns.

How much does Lake Orono water depth concern you?

4
24%

5=Highest Concern, 1=Lowest Concern

Figure 6: Lake Orono Depth Concerns.

Finally, not only are residents concerned with water quality, aquatic plants and sedimentation, they
support the next steps to take action (see Figure 7). Residents were asked to rate their support for
alternative solutions and in the next set of graphs you will see high support for every solution listed (see
Figure 5) and the willingness to make financial contributions (see Figure 6).

Do you believe action is needed to improve lake quality?

| Don't Know
_\ No
,\4%

2%
Yes
94%

Figure 7: Lake Orono Actions Needed to Improve Water Quality.
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Support of Different Lake Orono Solutions

100
9
8
7
6
5
4
3
2
1

Hand pulling of aquatic Mechanical removal of Dredging of Drawing the lake down Herbicide application Efforts to address
plants aquatic plants accumulated sediment for aquatic plant for non-native plant upstream pollution
control/enhancement control

O O O O O O o O o

M Highly Support ~ ® Moderately Support ~ ® Do Not Support B Unsure-Need More Info

Figure 8: Support of Different Lake Orono Solutions.

Question for the graph above from the survey (see Figure 8): “Maintaining a lake ecosystem sometimes
requires management efforts, particularly when addressing areas of concern such as water quality, non-
native aquatic plant growth, or accumulating sedimentation. Please indicate your level of support for
the responsible use of the following management tools.”

Would you be willing to make a modest contribution to a
“Friends of Lake Orono Fund” (with specific lake improvement
goals you could select to support)?

Figure 9: Friends of Lake Orono Fund Support.

Question for the graph above from the survey (see Figure 9): “Would you be willing to make a modest
contribution to a ‘Friends of Lake Orono Fund’ (with specific lake improvement goals you could select to
support)?”
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lll. Lake Data Review (summary of available data with interpretation)
A. Watershed

Characteristics of the Lake Orono Watershed

The Lake Orono watershed is approximately 391,269 acres (611 square miles) and drains portions of
Sherburne, Benton and Mille Lacs Counties as well as a very small portion of Morrison County. The area
consists of roughly 27% agriculture, 18% pasture/grass, 17% wetlands, 20% forest and smaller
percentages of residential and developed land as well as water coverage. Figure 10 shows that a
significant amount of the agricultural landscape in the watershed can be found in Benton County, while
Sherburne County has large tracts of agriculture on its western side with much forested and wetlands.
At 30,700 acres, the Sherburne National Wildlife Refuge makes up 8% of the watershed’s total acreage
and is the largest contiguous section of natural, undeveloped land in the watershed. In addition to
providing a variety of habitat for migrating and year-long animals, the refuge ponds aid in filtering the
waters of the St. Francis River while also providing flood control for this area of the watershed.

Legend
LR y Wotet Federal Widide Retuge
Benton County o (AT e 0 Resdental 8 Lake Orono Watershed

Forest {1 County Border

Figure 10: Lake Orono Watershed. Map includes landcover classifications based upon National Land
Cover Database records (2006).
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One factor in a lake’s ecology and health is the watershed-to-lake area ratio. This is a relative
measurement of a lake’s watershed size to the actual size of the lake. If a lake has a smaller watershed-
to-lake area ratio, changes to the watershed’s land use (conversion from vegetated to developed, or vice
versa) can impact the lake relatively quickly. With a larger ratio, often the impact of land cover may be
outweighed by the large area of land draining to the lake. Often times, 10:1-15:1 is the range where a
ratio may transition from small to large. At over 1,300:1, Lake Orono’s ratio is quite large. While this
means that the lake may not show signs of improvement even with rapid watershed restoration, efforts
made upstream to reduce nutrient and sediment transport down the Elk River will have an increasingly
beneficial impact over time.

The Elk River, which originates in northern Benton County, is the primary river in the watershed and
drains through Lake Orono. Water volume calculations have been made possible through a stream
gauging station located at Cty Road 5 near Big Lake on the mainstem of the Elk River (discussed further
below). This volume routinely exceeds 150,000 acre feet. With transport of this much water, it is
estimated that the water load is able to replace the volume of Lake Orono every 3-4 days.

As a landscape becomes more developed, the volume of water and pollutants exported to area streams
will increase. This is due to the removal of denser, native vegetation along with wetlands from the
landscape and replacing these areas with plowed agricultural fields, subdivisions with pavement and
small rooted turfgrass, and town and city streets, parking lots and rooftops. The increase in impervious
pavements and shallow rooted plants results in a lack of water infiltration capacity and retainment.
Water is left to quickly flow over the land until it reaches area stream networks. With this, stream levels
increase at a faster rate and pollutant (sediment, nutrients) removal from the landscape also occurs at a
faster rate. Thus, rain events often trigger turbid water and higher than normal flow rates in developed
watersheds.

Estimating the water volume and pollutant transport for a river requires the proper equipment along
with time to collect and analyze data, as well as the funds to complete the work. Both water and
pollutants may be calculated in terms of a “load,” which is the concentration multiplied by a volume
measurement. The concentration of pollutants is also examined; Minnesota streams exceeding a
concentration of 100 ug/L for phosphorus are considered to be impaired. The data availability for the Elk
River is somewhat limited, but data collected during 2009, 2015 and 2016 is available due to funding for
separate studies (2009 TMDL studies, 2015-2016 Watershed Pollutant Load Monitoring Network).

Using a model developed by the United States Army Corps of Engineers (FLUX32), estimates for water
volume and pollutant transport were calculated by Sherburne SWCD staff. The following text was
included within a Sherburne SWCD March 2017 report to the Elk River Watershed Association and
Sherburne County stakeholders:

“Between 251 and 255 non-ice affected days were used in calculations, along with concentration
samples gathered in each year. The USACOE recommends about 22 samples per year for proper
calculations to be made; 30 samples were collected in 2009, 22 in 2015 and 18 samples in 2016. Non-ice
impacted flow was measured for between 238 and 255 days. The amount of flow in the Elk River varied
greatly between years and is likely the greatest influence in any reported water quality parameters; the
lowest flow conditions were observed in 2009 with a 20% increase in flow observed from 2009 to 2015
and a 27% increase from 2015 to 2016 (Table 1).”

Rivers receive their water from groundwater (termed “base flow”) and from periodic rain events.
Baseflow in the Elk River likely runs between 100 to 200 cfs, with precipitation events driving flows to
higher levels. Precipitation events can be misleading at times however, because additional factors
determine how much of the rain that falls is deposited into a stream and how much remains on the land
or is evaporated. With all land variables constant (slope, soils, vegetative cover, impermeable space,
etc.), a major factor of runoff is the amount of moisture that remains in the soil from the previous rain.
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This is termed antecedent precipitation. Within the region precipitation was quite similar in 2015 and
2016 (~32 and ~33 inches), however, during the summer months of July and August several particularly
large events occurred in 2016 which increased the soil moisture content. With rainfall occurring during
a short window in time, increased runoff can be expected. Continued rain fell days later, less soil space
was available to accommodate this precipitation and runoff into the Elk River and its tributaries

increased. This is likely the result of the increase in flow from 2015 to 2016, as well as the increase in
water quality parameters (Table 1). These data are a snapshot of conditions within three years of Elk
River monitoring. Datasets will be updated periodically as results become available.

Table 1. Elk River FLUX modeling results. Includes analysis from 2009, 2015 and 2016. Data considered
preliminary until confirmation by MPCA. C.V. stands for coefficient of variation.

2009
Flow Mean Total flow
duration | flow volume Mass Flow-weighted
(days) (cfs) (ac-ft) (Ib) Concentration (mg/L) C.V.
Total Phosphorus 41,661 0.109 0.138
Ortho-Phosphorus 11,998 0.031 0.276
Total Suspended Solids 251 283.2 141,019 3,139,604 8.19 0.176
Nitrites + Nitrates 264,277 0.689 0.139
Total Kjeldahl Nitrogen 445,707 1.16 0.088
2015
Flow Total flow
duration | Mean volume Mass Flow-weighted
(days) |flow (cfs) (ac-ft) (Ib) Concentration (mg/L) C.V.
Total Phosphorus 40,936 0.089 0.079
Ortho-Phosphorus 9,709 0.021 0.139
Total Suspended Solids 238 358.0 169,023 4,544,611 9.89 0.135
Nitrites + Nitrates 242,010 0.527 0.152
Total Kjeldahl Nitrogen 542,231 1.18 0.048
2016
Flow Total flow
duration | Mean volume Mass Flow-weighted
(days) |[flow (cfs) (ac-ft) (Ib) Concentration (mg/L) C.V.
Total Phosphorus 56,035 0.096 0.094
Ortho-Phosphorus 16,724 0.029 0.221
Total Suspended Solids 255 422.8 213,865 6,701,706 9.13 0.134
Nitrites + Nitrates 367,557 0.632 0.190
Total Kjeldahl Nitrogen 623,317 1.07 0.078

In examining the data from Table 1 above, it is important not to draw direct conclusions about trends as
the data spans only three non-consecutive years and many factors may influence the water quality

between these years. However, some general observations can be made for the purpose of tying

together the relationship between precipitation, flow, and the chemical parameters. These general

observations are discussed below:
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1. Mean flow and total volume increased from each year to the next. This is largely due to the
increase in precipitation between the years but also potentially from the previously discussed
antecedent moisture conditions in 2016.

2. The mass of phosphorus (total and dissolved components) changed little from 2009 to 2015,
decreasing only slightly despite a 20% increase in flow. The concentration decreased a fair
degree during these years.

0 Theincreased flow is responsible for the increased load, as opposed to a higher
concentration of phosphorus in the water.

0 All things considered, if 2015 would have had the same precipitation as in 2009 the
phosphorus load would likely be lower than it was in 2009.

3. Total suspended solids increase dramatically between 2009 and 2015, as well as from 2015 to
2016. The increase in precipitation and water volume is responsible for this.

0 Higher precipitation increases land-based erosion.
0 Higher river water levels increases river bank erosion.
4. Nitrogen is comprised of several sub-groupings:

0 NO2 + NOS3 (nitrite and nitrate) together form what is typically referred to as inorganic
nitrogen. Both forms are found in fertilizer and soil primarily, but also in human/animal
waste. With nitrite being an intermediary step in the N cycle, nitrate is often larger in the
NO2 + NO3 ratio.

0 TKN (total Kjeldahl nitrogen) is the organic form of nitrogen found in proteins, amino acids,
living or dead organisms and decaying plant materials. The TKN lab method includes
ammonia in the overall value. Organic nitrogen is largely particulate bound, depending on
the soils. Prairie/grassland soils hold more organic nitrogen than forests.

0 The FLUX graphs for 2015 and 2016 show that TKN loading is largely runoff even based, with
exceptions occurring in the 2009 loading calculations. NO2 + NO3 loading is not correlated
as closely with event-driven loading in the Elk River. Instead, loading may correlate more
closely with agricultural field applications or other management, as well as groundwater
baseflow movement.

0 From ariver health perspective, and considering MPCA drinking water guidelines, nitrogen
remains at a relatively low to moderate level in the Elk River.

In 2019-2020, the MPCA along with local soil and water conservation districts will be collecting water
quality information from a number of waters in the Mississippi River St Cloud watershed. This program,
titled Intensive Watershed Monitoring, is completed every 10 years to gauge the “health” of a
watershed. These results will greatly increase our knowledge of the water quality conditions in the
watershed and will be integrated to this plan at a later date.

Urban Watershed

Lake Orono is entirely surrounded by the City of Elk River, the largest city within Sherburne County.
While the city varies greatly in terms of development type (heavily developed, residential, natural space,
etc.), the area surrounding Lake Orono is largely residential, with some natural and municipal areas
mixed within. Studies conducted during the Mississippi River-St. Cloud Watershed TMDL study
estimated the contribution of stormwater to the lake at 4,680 Ibs. per year. This assessment includes
several ditches that drain water from north of the city boundary, as well as direct input from the
stormwater systems surrounding the lake. A subwatershed assessment was undertaken in 2015 which
aimed to further understand stormwater contributions to the lake and determine potential water
treatment options. Through this study, collection of water runoff samples was conducted. Through the
examination of these data, and an in-depth analysis of the contributing areas to the lake, it was
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determined that the pollutant load calculated through the TMDL study was likely overestimated
(personal communication, City of Elk River and Sherburne SWCD staff). At the time of this writing, an
amendment study was being discussed which would re-examine the contributing areas to the lake from
within the city limits and adjust the TMDL allocation accordingly.

In June 2016, the City of Elk River received the Blue Star Award certification for Excellence in Community
Stormwater management, an honor received by only 22 Minnesota communities. City staff continues to
make improvements to the stormwater program to maintain and improve water quality throughout the
city.

Recent studies indicate that only several catchbasins surrounding Lake Orono are likely contributing
stormwater to the lake; these areas are being targeted for water quality treatment projects.

Shoreline

Land uses along the immediate shoreline and within the watershed affect the lake water and all of the
organisms and wildlife that use this resource. A well-vegetated shoreline increases the opportunity to
filter surface water runoff before it reaches the lake, removing pollutants that would otherwise impact
the aquatic ecosystem. Additionally, a shoreline that is left in a natural state offers habitat for
amphibians, mammals, and birds which in turn help to make a lake a diverse and healthy environment.
Development along a shoreline often results in a decrease in beneficial emergent vegetation within the
water, such as bulrushes and reed species. These plants are utilized greatly by fish and aquatic insects
for spawning, young rearing, food, and cover from predation.

For years Sherburne County has been one of the fastest growing counties in the upper Midwest states
and Elk River is the fastest growing city in Sherburne County. The corridor between the Twin Cities and
St. Cloud is being rapidly developed and sold to community dwellers and commuters. In 2016, it was
confirmed that in fact Sherburne County was the fastest growing county in the state of Minnesota.
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Lakes are scarce in Sherburne County and many have had their entire shorelines developed for years.
Lake Orono, with over 100 homes, has a highly developed lakeshore. A desktop analysis was conducted
by Sherburne SWCD in 2017 to classify the shoreland (waters edge to roughly 35 ft. upland) in terms of
its development. The result is displayed in Figure 11. While this is a rudimentary study that was
completed to give a general understanding of the shoreline condition, it affirms what many have
believed for years — like many other lakes, Lake Orono’s shoreline is quite developed.

Lake Orono Estimated Shoreline
Condition

@ Developed
O Intermediate

@ Natural

Figure 11: Lake Orono Estimated Shoreline Condition. Assessment completed using 2015
aerial photography and ArcMap measuring tools. Data is intended to show relative,
approximate conditions along the shoreline zone (waters edge to ~35 feet upland).

Since only 2.8% of the total Elk River watershed is located within City limits, land use and zoning upriver
become an important issue when considering the health of Lake Orono. The City of Elk River and
Sherburne County are responsible for land use that may impact the lake and they coordinate with other
appropriate government agencies.

Sherburne County, Benton County, and the City of Elk River have adopted shoreland management
ordinances that appear to be sufficient to protect the environment of Lake Orono. Lake Orono is
classified as general development lake. The shoreland district extends for 1,000 feet around Lake Orono
and other lakes in the watershed, and 300 feet on either side of the Elk River. On new development, the
vegetation is protected such that only the understory may be removed in order to have a view of the
lake. Setbacks for new development on general development lakes are 75 feet for lots served by onsite
septic systems and 50 feet for lots served by city sewer.

The City of Elk River acts as the local government agency to regulate shoreland areas with the goal to
use and develop shorelands of public waters and enhance the quality of surface waters, conserve the
economic and natural environmental values and provide wise use regulations. Along with the above
stated setbacks, city ordinance also requires any structure be setback 30 feet from the top of any bluff.
To ensure that residents can enjoy their lakeshore property, one water-oriented accessory structure is
permitted under specific guidelines including being at least ten feet from the ordinary high-water level
and restricted sizes. Stairways and lifts are preferable to major alterations to shorelines, again to allow
for enjoyment without degrading the natural shoreland area. Intensive vegetation clearing is not
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allowed in order to prevent erosion into public waters, fix nutrients and preserve shoreland aesthetics
and protect fish and wildlife habitat. The ordinance aims to protect shoreland areas, improve water
quality and provide important habitats for fish and wildlife, while also allowing residents to enjoy this
natural resource.

The City of Elk River regulates all designated floodplains and floodways within the municipal boundary.
The city is currently a participant of the Federal Emergency Management Agency for floodplain
regulation. Floodplain regulation assists with the protection of infrastructure as well as provides water
quality within preserved floodplain areas. The city’s floodplain regulation is covered within city code
Chapter 30 Article IV Division 11 Floodplain Management.
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B. Water Quality

Lake Orono is located in the North Central Hardwoods Forest Ecoregion (see Figure 12). Ecoregions
are areas of the state with similar geology, soils, vegetated cover and land use. The MPCA has
developed a water quality database for reference lakes within Minnesota’s ecoregions. The reference
lakes selected are regarded as representative and minimally impacted by surrounding land use and
can be used as a baseline for comparison.

Ecoregion
1 Driftless Area
North Central Hardwood Forests
MNorthern Glaciated Plains
B riorthern Lakes and Forests
I Morthern Minnesota Wetands
I Red River Valley
Western Corn Belt Plains

Figure 12: Map of Minnesota Ecoregions.

Lake Orono is listed as impaired due to low clarity and excessive nutrients. Additionally, concentrations
of mercury in fish tissue have been found to exceed the water quality standard. As discussed in the
Watershed section, the Elk River brings a large amount of nutrients to the lake. Internal nutrient
recycling likely plays a small role in the lake’s nutrient budget; previous studies identified the
contributing sources of nutrients to approximate 4% of the annual net load (MPCA, 2015). Stormwater
inputs from the City of Elk River (population ~23,000) are thought to be minimal.

Along with Lake Orono, there are other waterbodies listed as impaired within Sherburne County and in
the Elk River Watershed. Several waterbodies including the Briggs Chain of Lakes, Birch Lake, Lake
Fremont and Little Elk Lake are impaired for excessive nutrient content. Many lakes have fish
consumption advisories in place due to mercury accumulation. The Elk River is impaired in certain
segments due to excessive turbidity, low oxygen, excessive bacteria, and impacted biological community
(see Figure 13).
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Sherburne County Waterbodies

Sherburne County Rivers & Streams

Bimpaired Waterbodies W Impaired River / Stream Segments
B Waterbodies Meeting WQ Standards BRivers / Streams Meeting WQ Standards

Legend County Waters

~"~~ River or Stream =~~~ Impaired River or Stream Impa"mcm Status
Data Sources:impaved Waters - MPCA

SHERBURNE ‘f,) Waterbody ’ Impaired Waterbody = Map created: 5112017
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Figure 13: Sherburne County Impaired Waters.
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Lake Orono water quality is routinely monitored by lake resident volunteers in a number of sampling
locations (see Figure 14). The two locations with the greatest amount of data, Site 202 (near the Hwy 10
bridge) and Site 206 (furthest downstream near the dam) were examined in this analysis. Average
growing season annual Secchi disk clarity measurements range from 1.8 to 5.3 feet at Site 202, and 2.1
to 4.1 feet at Site 206. A weighted average for each site was calculated to be 3.1 feet. However, several
low value readings from the mid 1990s impact the Site 202 weighted average; data was not collected at
Site 206 during this timeframe. Considering data from 2002 to present, the weighted average for Site
202 is higher at 3.1 feet versus 3.0 feet at Site 206.

The total phosphorus and chlorophyll-a datasets show some variability between the two primary
sampling sites. Total phosphorus growing season averages have ranged from 68.4 pg/L to 143.3 pg/L at
Site 202 and from 66.4 ug/L to 125.2 pg/L at Site 206. The weighted average across all years is also
slightly higher at the upstream Site 202 (111.0 pg/L) versus at the downstream Site 206 (101.4 pg/L).
The chlorophyll-a dataset shows an inverse relationship to what is observed in the total phosphorus
dataset; values are typically a bit lower at Site 202 (5.4 — 61.3 pg/L, weighted average of 25.8 pg/L) and
slightly higher at Site 206 (16.4 — 61.3 pg/L, weighted average of 30.9 ug/L). There are several possible
explanations for the differences in the datasets.

First, Site 202 is located at the terminal end of Upper Lake Orono and Site 206 is located at the terminal
end of Lower Lake Orono. It is possible that particulate-bound phosphorus may be settling in the upper
portion of Lower Lake Orono after navigating through a pinch-point underneath the Hwy 10 bridge. This
would occur as the water slows in velocity. Regarding the increase in chlorophyll-a at Site 206, this is
peculiar at first because of the general decrease in phosphorus; these two parameters are often highly
correlated. However, as water slows and lingers in the shallow open basin of Lower Lake Orono, it is
likely that it warms during its several-day long stay. Anincrease in water temperature also correlates
well with algae growth, which could explain the increase in the chlorophyll-a observed at the
“downstream” site. Of course, many other factors are at play in a complex ecosystem such as a lake so
these are only speculations at potential variables that are influencing the examined dataset. Another
factor to consider is the general level of aquatic plant growth in each basin. Aquatic plants serve as a
refuge for zooplankton, which are tiny crustaceans that feed on algae. In the upper basin, with
abundant plant growth, there are likely larger zooplankton populations that are able to effectively feed
on the algae and reduce its presence in the water column. With a lack of plants in the lower basin, there
would logically be less zooplankton to graze and algae (and thus more algae).

In general, the correlations seen between the Lake Orono parameters hold weak but present
correlations. Additional factors such as the low residence time, presence of suspended solids, and
potential dissolved substances (creating a “staining” effect much like coffee or tea water) work to
complicate the correlations between nutrients, algae and clarity. This occurs in addition to the above
mentioned factor of unique basin shapes and hydrologic patterns.

Secchi disk clarity and total phosphorus fall outside of the common range for lakes in the North Central
Hardwood Forest Ecoregion, falling into a trophic category described as eutrophic (red dashed lines,
Figure 9). The Trophic State Index (TSI) index was created to assess the trophic state of a lake using the
three aforementioned water quality parameters — phosphorus, chlorophyll-and Secchi disk clarity. A TSI
was calculated by taking the average converted TSI values between Sites 202 and 206. This value was
determined to be 61; values from 50 to 60 are considered mildly eutrophic and values exceeding 60-70
indicate dominance of algae or extensive aquatic plant growth.
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Figure 14: Lake Orono Water Quality Parameters and Trends. Data obtained through MPCA
databases by Sherburne SWCD. Dashed red lines indicate common ranges in ecoregion. Statistical
analysis conducted using Mann-Kendall fit for monotonic trends (a=0.05).
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Figure 14 displays the archive of water quality data for Lake Orono, Sites 202 and 206. A summary table
displays the results of the Mann-Kendall statistical analysis, conducted separately on average annual
data from each sampling site. The results indicate improving water quality at Site 202, with Secchi disk
clarity increasing and both chlorophyll-a and total phosphorus decreasing over the time period (Mann-
Kendall with a=0.05). For Site 206, the statistical analysis look similar for the tests run on Secchi disk
clarity (significantly increasing). However, the analysis on the chlorophyll-a and total phosphorus did
not result in a significant trend in either direction (no trend). Data from two years complicate the
chlorophyll-a analysis — a low value in 2011 (18.8) coupled with an exceptionally high value in 2013
(61.3). A Grubb’s test for outliers failed to characterize either of these values as significantly different
that the rest of the dataset (a=0.05). Thus, the data points remained in the analysis which failed to
observe a trend in this parameter. It is thought that the complex dynamics of the multi-basin Lake
Orono are impacting nutrients and algae at the Site 206 monitoring location. While a portion of the
imported nutrients may settle due to the decreasing current, it is possible that in this larger basin
internal export of phosphorus is a larger factor than in the upper basin. As previously mentioned, water
temperatures are likely higher during the summer months which would encourage algae growth. These
factors are difficult to tease apart given the available data, and paint a complex picture regarding Lake
Orono’s water quality.

Since 2003, the City of Elk River has been monitoring fecal coliform levels which indicators the presence
of harmful bacteria from fecal sources. Testing for fecal coliform bacteria is done twice per week by
taking three samples each time, totaling six samples per week in a 30-day period to determine safe
levels of this bacterium. If the geometric mean of the fecal coliform bacteria counts below 200 per 100
mL of water in a 30-day period and no one sample exceeds 1,000 fecal coliform bacteria colonies per
100 mL of water, the beach is not posted per US EPA and State standards. In the case that results are
higher, city staff will post signage at the beach to notify residents of impaired water quality and
potential health risks if swallowed. Figure 15 displays test site locations and a testing results link.

Figure 15: Test Site Locations. Source City of Elk River.
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C. Sedimentation

Background

Lake Orono is a public lake, man made by is a damming up of a portion of the Elk River. In the late 80s,
long-term residents had noticed that the lake was filling in more rapidly than it had been in the past. It
was becoming unnavigable at the west end, and was a safety concern.

After inviting Mayor Hank Duitsman to one of the Lake Orono Improvement Association’s Annual
Meetings in 1993, LOIA was assigned a City representative, Steve Rohlf, Building and Zoning
Administrator, to help them pursue the issue.

This changed our progress dramatically. A Lake Orono Sedimentation & Water Quality Task Force was
formed in May of 1995 in conjunction with the City, and Mr. Rohlf contacted the appropriate state and
local agencies and asked them to attend our meetings.

A study was commissioned and performed by Wenck Associates. It was completed in October of 1997.

In December of 1997, Mr. Rohlf presented to the City Council the recommendations of the LOIA Task
Force for a dredging project. The City Council voted that the project should continue. Public hearings
were conducted, permits submitted, bids were let, the project was ordered and completed by mid-
October 1998, slightly ahead of schedule.

The Plan. Our lake is unique in that it is created by a dam, and therefore the water may be let out of it
(DNR permitting required), with only the river running through the basin. The plan was to lower the lake
in August, divert the river in certain areas, let the lake bed dry as much as possible, excavate the
sediment, place it on land close to the lake, and refill the lake before the weather got cold enough to
endanger wildlife and freeze the lakebed.

Timing. Timing was critical in this issue. Some paths to open land close to the lake were planned to be
developed in the latter half of 1998, effectively cutting off the use of off-road trucks. To truck the
material elsewhere would at least double our costs.

Amount of Material and Areas Excavated. Targeted amount of sediment to be removed was 109,000
cubic yards; actual amount was 120,152 cubic yards. More was taken out at the mouth of the lake
because additional land was found to deposit it on.

Areas excavated were: Off Orono Cemetery, behind the islands on the north section, off Boy Scout
Island, and the large basin in the northwestern most section (see Figure 16: Lake Dredging Locations).

The excavation was done by Veit & Co., Inc. of Rogers, MN.

Cost of the Project

A feasibility study was conducted and total cost of this project was estimated to be $750,000. 50% of the
costs to be paid through lake property owner assessments and 50% by a very modest city-wide tax.

The LOIA Task Force held a meeting at City Hall and invited all lake residents. LOIA had residents sign a
petition indicating that they were supportive of the project, but in no way would they be waiving their
right to appeal any assessment. LOIA district representatives also went around to those who were
unable to attend the meeting, answered questions, and requested that they sign the petition.

Final assessment costs were based on a formula whose components included sewered/unsewered lots,
property area and lake frontage to determine a “unit.” The City Council set the assessment cost per unit
at $2,200, paid over 5 years.

The general public was also taxed at a minimal rate, and lake residents, as taxpayers, would have to pay
this also. However, this cost was extremely minimal — between $10 and $S20 per year, depending on
property/home value.
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The final cost of the project was $705,118, which was under the estimated cost.
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Figure 16: Lake Dredging Locations. Sources: Howard R. Green and the City of Elk River 1998.
2004 Lake Management Plan Sedimentation Recommendations

As projected in the initial findings, if incremental mini-dredging projects were not conducted (as
recommended in our lake management plan), a full-scale dredging project would need to occur in
approximately 20 years.

Implement strategies to reduce the amount of leaves and other lawn waste that enters the lake through
storm sewers and runoff:

* When lake is lowered, encourage the city to continue its practice of dredging out organic material
that has accumulated in front of drainage areas.

e Request that the city sweep streets near the lake on a regular schedule and prior to storm events.
e Educate citizens in keeping waste out of the streets, ditches, and areas of high runoff.
2011 Lake Orono Sedimentation Study

In 2010 Wenck Associates, Inc. was hired by the Lake Orono Improvement Association to assess the
sediment accumulation since the dredging operations performed by Veit in 1998. In its findings
published in January of 2011, Wenck was asked to report its findings on the extent of sedimentation
based on data provided by LOIA, recommend a course of action for operation and maintenance, and
provide an engineer’s estimate of probable cost.

2010 Sediment Survey

Since the 1998 dredging work, volunteers and staff from the Sherburne County SWCD had periodically
measured lake-bottom elevations at 8 reference locations in Lake Orono (see Figure 17). Five
measurements were recorded at each of the eight reference locations between 1999 and 2010.
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Volunteers recorded depth at additional locations in the winter of 2010 to better characterize the lake
bottom elevations.

These data were used to estimate the amount of sediment accumulated in the 11 years since the
dredging of Lake Orono and to determine accumulation rates in specific areas.
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Figure 17: Map of Lake Orono showing the eight depth reference locations. Source: Wenck.
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Figure 18: 2010 Depth Survey in feet. Source: Wenck.

Findings of the Study

Lake Management Plan 2017-2020
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The annual deposition rate compares well to the 1997 Wenck Sedimentation Report, which found that
there is a net deposition of 6,900 cubic yards per year over the entire lake surface, showing that
accumulation rates have not changed significantly since last reported. The amount of net deposition was
approximately 70,000 cubic yards over 11 years between 1999 and 2010.
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The bathymetry data (lake depth) is limited somewhat the ability to calculate sedimentation. First, a full
bathymetric survey was not feasible in 2010 due to constraints in budget and staff time. A full survey is
required to accurately assess sedimentation mechanics in the lake. Further, post-dredging contours
were not available to make volumetric comparisons between 1999 and 2010. The combination of
limitations in GPS lateral resolution, the natural movement of bedforms on the channel bottom, and a
lack of full bathymetry can obscure true sediment dynamics. Full bathymetric survey with follow up
reference work on a broader scale would improve resolution of these studies.

Dredging

Large-scale dredging projects like the one completed in 1998 have largely fallen out of favor with the
DNR. Such projects have become difficult to permit as their value cannot be demonstrated, short of
providing access, which can generally be achieved through smaller scale projects.

Localized dredging plans may be implemented if necessary to maintain lake access and navigability for
residents. The Minnesota Department of Natural Resources (DNR) requires that such dredging not
exceed the historically established lake bottom. Establishing historical lake bottom in Lake Orono may
be difficult given the flow-through nature of this lake. Using the existing DNR Bathymetry maps does
not allow much dredging at all.

An engineer’s estimate of sediment excavation for small dredging operations is provided in Table 2. This
number does not include dewatering, which can be achieved by lowering the dam and releasing water.
The costs are much higher than the 1998 work which was conducted for just under $6/cubic yard, and
hauled to nearby location for land spreading. These options may not be feasible at this point due to
development in the lakeshed, modified haul routes and additional disposal costs.

Cubic Yards Unit Cost
<1000 S24 to $56
<2000 S14to S24

Table 2: Sediment Excavation and Disposal Unit Cost. Source: Wenck.

Any dredging would require a Public Waters Work Permit from the DNR and a permit from the MPCA for
disposal.

Although this study indicates that the lake is filling in, there had been no action to date to pursue a
second dredging. There had, however, been efforts to minimize erosion through contractor education,
creating buffer strips, and educating landowners around the lake and upstream.

2018 Lake Orono Sedimentation Study

In the beginning of January 2018, the City of Elk River contracted with WSB & Associates to “Refresh”
the previous Sedimentation Study on Lake Orono. The refresh includes:

1. Update (refresh) and compare previously gathered information on sediment depths, to provide
updated estimates on the annual rate of accumulation and deposition volumes.

2. Analyze the characteristics of sediments that are being considered for future removal/dredging
to the extent needed to define how a future contractor must handle and dispose of the dredged
material. This work included an analysis of grain size, as well as for selected potential
contaminants as directed by the MPCA guidance document Managing Dredged Materials —
April 2014.
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3. Analyze the phosphorus release rate characteristics of the sediment, and estimate their relative
impact, and the potential benefit of removal of these sediments to the phosphorus budget for
the lake quality under both aerobic and anoxic conditions.

4. Provide an engineer’s estimate of cost for dredging and removal of lake sediment based on the
updated sediment depth information, and information provided by the City regarding the
desired depth and area over which this sediment would be removed,

5. Allow the City to use the information gathered by this study to update as appropriate the
Management Plan for Lake Orono, and secure grant funding for the implementation of this
management plan.

The seven specific tasks that WSB was contracted to complete are:

Task 1: Complete Sediment Depth Survey

As part of this study, sediment depths were measured at the same locations monitored as part of a
previous 2011 study, to provide a direct comparison of sediment depths in these locations. Additional
points were also added to the northeastern and southern area of the upper basin to provide better data
resolution in areas likely targeted for dredging. The survey locations were defined using GISand
uploaded to an ArcGlIS Collector application. Using this application, the WSB field team navigated to
each survey point and recorded the observed depth to sediment through a hole drilled through the ice.
The water surface elevation was surveyed to be 872.09 feet above Mean Sea Level at the time the
measurements were taken. The survey locations are shown on Figure 20.

Task 2: Complete Sediment Accumulation Analysis

The Sediment accumulation analysis was completed based on a review an analysis of the following
information: a) the sediment depth information collected by Wenck in 2011, b) sediment depth
information collected as part of a macrophyte survey completed by Endangered Resource Services, LLC in
2017, and c) the sediment depth information that was gathered as part of this study (see Figure 20). The
analysis extracted the information collected from the above 3 surveys, incorporated them into a GIS
database, and created a 3D surface for each survey in CAD. The 3D surfaces were compared against each
other in CAD to define the change in sediment depths over time.

Task 3: Obtain Sediment Core Samples and Analyze Samples for Potential Contaminants

The MPCA Guidance states that if 93% or more of the dredged material is retained on a #200 sieve
(predominately sand), the dredged material is unlikely to be contaminated and does not require
additional evaluation. Upon review of the gradation tests, additional chemical analysis was required.

For projects that aim to remove 100,000-500,000 cubic yards of material, six cores are required to be
submitted for chemical analysis. With input from the City, the following borings were selected for the
additional analyses: SB-03, SB-04, SB-06, SB-07, SB-10, and SB-11. The sediment samples SB-01 through
SB-12 were composited in the field, placed in a cooler on ice, and transported to the WSB materials
testing lab to undergo grain size analysis by ASTM D-422.

MPCA guidance requires analysis of a Baseline Parameter list which includes the following parameters:
arsenic, cadmium, copper, lead, nickel, selenium, zinc, hexavalent chromium Il & IV, PCBs, total
phosphorus, total organic carbon, nitrate + nitrite, total kjeldahl nitrogen, ammonia, and sieve with
hydrometer. An environmental review was conducted to evaluate historical land uses and identify
potential contaminant sources within the Lake Orono drainage area. This information was used to select
applicable compounds from the Additional Parameter list of the MPCA guidance. For the Lake Orono
sediment, this analysis included cPAHS/PAHSs and pesticides. The chemical analysis was completed by
Pace Analytical.
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Task 4: Sediment Sampling/Analysis for Phosphorus Release Rates

Lakebed sediment samples were collected at four locations in Lake Orono to estimate Phosphorus
release rates from the sediment in these locations. The stations were identified as Northwest (NW),
Northcentral (NC), and Northeast (NE) in the upper basin and Southeast (SE) in the lower basin. This
work was completed by the University of Minnesota Saint Anthony Falls Laboratory (SAFL).

Two intact cores were collected from each of the four stations on February 13, 2018. This allowed for
the simultaneous assessment of oxic and anoxic phosphorus release rates in the laboratory. The cores
were transported to SAFL by their staff for processing and incubation.

Additional information on the procedures and methods that were followed in the completion of these
tests is available in the full WSB report.

In comparison to phosphorus release rates observed in other Minnesota lakes, the NW station’s core
release rate of 10.7 was slightly greater than the median and the NC station’s release rate of 3.96 was
within the lower 25% quartile. The NE and SE station cores, that were generally observed to have higher
inorganic sediment concentrations did not show sediment phosphorus release occurring during the test.

Task 5: Review and Analysis of Laboratory Data obtained as part of Task 3 and 4

The sediment accumulation that has occurred from 2011 to 2017/2018 was estimated by comparing and
analyzing the depth of sediment observed across the lake based on sediment depth information
collected by Wenck in 2011 (2011 Wenck) to sediment depth information collected as part of a
macrophyte survey completed by Endangered Resource Services, LLC in 2017 (2017 Macrophyte), and
2018 sediment depth information that was gathered as part of this study (2018 WSB). Maps showing the
sediment depths in various location of the lake from these studies is shown in Figure 20.

Outlined below are the results of a comparison of 3 combinations of the above data sets, along with the
corresponding calculated sediment accumulation for each comparison:

2011 Wenck data to 2018 WSB survey: 51,600 CY
2011 Wenck data to 2017 Macrophyte survey: 53,000 CY
2011 Wenck data to combined 2017 Macrophyte and 2018 WSB survey: 56,250 CY

Based on the above information, the surveys indicate that since 2011, between 51,600 and 56,250 CY of
sediment has been deposited in the basin. We also believe that the sedimentation volume estimated
by combining the 2017 data and 2018 data provides the most accurate estimate of the volume of
sediment accumulation, as more data points were used, and those data points extended over a larger
area.

The results also indicate that since 2011, on average, annual sediment deposition has been occurring at
a rate of approximately 8,000 CY per year, which is similar to but slightly higher than the rates (6,400 to
6,900 CY) observed in the study that was completed by Wenck in 2011 covering the prior 11 years. The
data from the two studies also indicates that since the last dredging project was completed in 1998,
approximately 125,000 CY of material has been deposited in the lake.

Task 6: Provide Engineer’s Estimate of Cost for Dredging and Removal of Sediment, which includes:

0 Mobilization

0 Site Access

0 Updated Information on Depth of Sediment

0 Cost for temporary or permanent spoil disposal, taking into consideration expected levels
and extent over which sediment may be contaminated

0 Permitting Considerations, time of year work can be undertaken
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Costs for similar projects that WSB has recently bid
Independent estimate by qualified Contractor
Quotes from regional spoil disposal sites

Task 7: Provide Final Report, which includes:

(0]

O O OO

(0]

Introduction and Purpose of Project

Background on Lake and Proposed

Project Procedures and Methods Followed

Sediment Survey and Accumulation Analysis Results

Sediment Core Sampling and Lab Analysis Results Engineer’s Opinion of Cost for Dredging
Provide Dredging Project Recommendations for the Lake Orono Management Plan

Total Cost $3,565,000*

*$315K are targeted in saving through project cost efficiencies

=

g

I s e

-

Funding Sources:

State General Obligation Bonds: $1,500,000

Lake Improvement District (LID) and City of Elk River: $750,000

City of Elk River Citywide Local Option Sales Tax: $1,000,000
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Project Rationale

The shallower water column caused by the sedimentation reduces navigation, recreational
opportunities, safely and economic value of both the lake as a community asset and adjacent public and
private property value.

Additionally, the sediment particles may cover aquatic plants and rock/gravel, reducing food sources,
structure, and spawning habitat for fish, insects and amphibians.

Further, Lake Orono acts as a settling basin to keep sediment and sediment-bonded nutrients from
flowing downstream into the Mississippi River. Downstream dredging of Mississippi River pools and
lakes is common in order to restore navigability for shipping purposes.

Dredging Lake Orono would result in removal of accumulated sediment, as well as accumulation of the
reproductive seeds (turions) of the invasive aquatic plant curly-leaf pondweed and thus its

reduction. Curly-leaf pondweed currently occupies approximately a 33% area of the lake, a vast
majority of which is in the upper lake and would be included within the proposed dredging area.

Project Timeline:

Our anticipated project timeline is similar in number of months to our 1998 project and also in time of
year to a recent DNR approved Mill Pond restoration project in Champlin, MN.

Lake Orono Restoration Project Schedule

Lake Drawdown September 23 — October 23, 2019
Bid Approval/Award Contract November 2019

Begin Construction December 2019

Substantial Completion June 1, 2020

Final Completion June 2021

Dredging Plan

A plan was developed by City staff that showed the area and depth over which dredging would be
undertaken. This plan generally reflects dredging selected areas of the lake to create a typical water
depth of five feet (5’). On average this requires the removal of about two feet (2’) of sediment across
this area. The plan also included the creation of a deeper water area, with depths up to 10 feet, near the
lake inlet that would serve to trap and store sediment that otherwise would be deposited further into
the main body of the lake in the future.

Quantity Estimate

Based on a comparison of the proposed plan to current sediment depths that were estimated based on
information gathered by the WSB 2018 survey and the 2017 macrophyte survey, it is estimated that a
minimum of 125,000 cubic yards of sediment would need to be removed over the areas shown on the
plan to achieve the end goal of lake restoration.

Engineer’s Opinion of Cost

Based on a review and tabulation of the various activities a contractor would need to undertake to
implement this plan, along with a review of typical costs that contractors charge to complete these
activities, an Engineer’s opinion of cost has been developed for the dredging project. A breakdown of
these costs is provided in Table 3. As can be observed from this table, the total estimated cost to
complete this work is estimated at $3,565,000*. The unit prices used in this cost estimate were based
on a review and interpretation of previous bids that have been submitted for projects that have been
recently completed or are underway that are similar to this proposed plan.

Page 32



Lake Orono Water Quality Committee

Lake Management Plan 2017-2020

Table 3: Engineer’s Opinion of Cost for Lake Orono Dredging project (11-Apr-18). Source: WSB.

WSB Engineers Estimate Total

Estimated Estimated

Description Units | Quantity Price Total
MOBILIZATION LS 1 $150,000.00 $150,000.00
CLEARING & GRUBBING LS 1 $10,000.00 $10,000.00
REMOVAL OF DELETERIOUSMATERIAL TON 100 $150.00 $15,000.00
LAKEEXCAVATION, GRADING CcY 130000 $15.00 $1,950,000.00
DEWATERING/ICE REMOVAL LS 1 $600,000.00 $600,000.00
STREET SWEEPER (WITH PICKUPBROOM) HOUR 100 $140.00 $14,000.00
INTERPRETIVE SIGNAGE EACH 2 $15,000.00 $30,000.00
TRAFFIC CONTROL LS 1 $50,000.00 $50,000.00
SILT FENCE, TYPE HI LF 1000 $3.50 $3,500.00
FLOTATION SILT CURTAIN TYPEMOVING WATER LF 500 $21.00 $10,500.00
SEDIMENT CONTROL LOG TYPEWOOD FIBER LF 1000 $4.00 $4,000.00
STABILIZED CONSTRUCTION ENTRANCE EACH 4 $7,500.00 $30,000.00
MULCH MATERIALTYPE 1 TON 3 $1,000.00 $3,000.00
EROSION CONTROL BLANKETSCATEGORY 3N (NATURAL NETTING) SY 5000 $2.50 $12,500.00
TURF REINFORCEMENT MATCATEGORY SPECIAL SY 500 $35.00 $17,500.00
MISC FISH, WILDLIFE AND HABITAT IMPROVEMENT ELEMENTS LS 1 $200,000.00 $200,000.00
Subtotal $3,100,000.00

Legal, Engineering, Admin, permitting, contingency (15%) $465,000.00
Total Project Cost Total | $3,565,000.00*

*$315K are targeted in saving through project cost efficiencies

Lastly, to assist in further detailed dredging project planning an update depth point survey with
additional granular depth points added was conducted by Endangered Resource Services, LLC on July 21,
2018 (see Figures 21 and 22).
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Other Considerations:

Long-Term Strateqy and Future Funding Needs

Further sediment accumulation within Lake Orono is a reality. However, a management plan by local

stakeholders calls for continued upstream practices to reduce sediment transport to Lake Orono, thus
increasing the lifespan of this dredging operation from a previous accurately predicted 20 years to an
estimate of at least 30 years.

To achieve that goal, we have formed in 2017 the Sherburne County Coalition of Lakes and work closely

with Sherburne SWCD who facilitates the Sherburne County Water Plan Committee and cooperates with
the Elk River Watershed Association (ERWA) Board to improving water quality and controlling erosion in
the Elk River watershed.

The Lake Orono Water Quality Committee, a joint effort between the Lake Orono Improvement
Association, the City of Elk River and the Sherburne County Soil and Water Conservation District is also
evaluating options to establish a fund set-aside and build a long-term maintenance fund for
sedimentation removal. In creating the fund, the committee also hopes to be able to use local funds for
a higher percentage of future dredging project costs and thus reduce the percentage of state requested
funds.

Public Purpose

The Lake Orono Restoration Project will be completed within Public Waters so all restoration areas will
continue to be accessible and extensively used by the public consistent with Article XI of the Minnesota
Constitution and Minnesota Statutes and Laws, including restrictions on acquisition of lands in the public
domain, as required by Minnesota Statutes 2010, Section 97A.056, Subdivision 9.

The project will be administered by the City of Elk River, and therefore will utilize the established state,
county and local government processes to ensure transparency and access to information about the
project/program in all stages of project/program implementation.

Lake Orono is a heavily used waterbody in southern Sherburne County, which the St Cloud Times in 2016
cited as being the fastest growing county in the state. Though the lake primarily serves the communities
of Elk River, Otsego, Baldwin Township, Livonia Township, Nowthen and Ramsey with a combined
population of 84,490, other Sherburne and Anoka county residents take advantage of the lake’s charge-
free access as well.

Further, Lake Orono visitors come from numerous nearby and distant regions of Minnesota (12 different
counties in 2017), as verified by data collected by watercraft inspectors at the Lake Orono public access.
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Figure 21: 2018 Standard Pl Survey Location Depth Points. Data collected by Endangered Resource Services, LLC and
maps created by Sherburne SWCD. All depths are in feet.
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Figure 22: 2018 Additional Depth Points collected in western Upper Lake Orono. Data collected by Endangered Resource
Services, LLC and maps created by Sherburne SWCD. All depths are in feet.
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D. Aquatic Vegetation

Native Aquatic Plants and Ecosystem Benefits

Aquatic vegetation is an essential part of a lake ecosystem for a number of reasons. Vegetation includes
both algae, small single-celled plant organisms, or macrophytes, which are typically thought of as the
larger “weeds” that are found in a lake. Algae form the base of the aquatic food web. They gather the
sun’s light, converting it to a form of useable energy through photosynthesis, and then utilizing nutrients
in the water they are able to grow and reproduce. Essential nutrients for algae include primarily
phosphorus and nitrogen, though carbon, silica and other micronutrients are important too. Algae
provide food for a host of aquatic animals, including small fish, insects, zooplankton and other
crustaceans.

Aquatic plants, often called macrophytes, also provide a food source for fish, aquatic mammals and
water birds. Additionally, aquatic plants serve as habitat for a variety of animals. Some fish species will
spawn within submerged (underwater) vegetation. Others, such as the northern pike or the
muskellunge, seek emergent vegetation like bulrush to spawn within. Small fish will seek refuge from
larger predatory fish within aquatic plant beds. Zooplankton will hide within plant beds as well and feed
upon algae; high zooplankton numbers can often lead to clearer water. A host of aquatic mammals and
reptiles will seek refuge, lay eggs, and forage upon aquatic plants. In addition to these benefits, aquatic
plants work to maintain shoreland condition through breaking incoming wave activity and holding
together shoreland soils with their root structures. The MN DNR lists over 150 species of native
Minnesota aquatic plants. Because each of these species offer different benefits as described above, a
diverse and rich aquatic plant community is necessary for a lake ecosystem to function. With
impairment from a number of sources, a lake may gradually lose its species-rich community. Ultimately,
this results in a loss of ecosystem benefits and health.

While there are many beneficial aspects of native plants, some circumstances may arise in which the
aquatic plants negatively impact the lake ecosystem or recreational enjoyment. For example, limited
aquatic plants may grow when poor water clarity or other factors are present. If sunlight cannot
penetrate the water, plants cannot use it for photosynthesis and growth. The ecosystem benefits (food,
habitat, shelter, spawning areas, erosion control) are then lost.

When conditions are right, overgrowth of aquatic plants may occur. If aquatic plant beds become too
dense, it will be difficult for fish, mammals or humans to navigate through them. With a loss of species
diversity, one single plant type may proliferate. This is termed a monoculture and is undesirable
because that single plant type may grow to be very dense and offer limited ecosystem benefits. This
may occur through degradation of the lake environment through accelerated eutrophication (high
nutrient input) or through the introduction of aquatic invasive species.

Aquatic Invasive Species

Agquatic invasive species (AlS) include plants or animals that are non-native to the region and may pose
environmental, economic or recreational threats to a waterbody. A plant or animal may be non-native,
but poses no threat. AIS are generally considered to be both non-native and invasive, meaning they may
outcompete native species for resource such as food, light or space and thus can overpopulate an area.

AlS are primarily transported through human means; it has been discovered that ballast water in Great
Lakes ships transported species such as mussels, plants and zooplankton from overseas. Once in the
Great Lakes, transport inland has occurred through inadvertent watercraft transport as plants and
animals cling to boat trailers, hide in live wells or bait buckets, etc. Some species were used in home
aquariums and then released to lakes and streams, where no impact was suspected. Once introduced to
a new environment, an invasive plant or animal from other parts of the world may have few predators
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or other means to keep its population regulated. In contrast, our native species have co-existed for
many years so this system of population “checks and balances” has remained in place.

Lake Orono Aquatic Plant Community

Plant abundance may slightly change within a lake from year to year due to changing environmental
factors (precipitation and runoff, sunlight, temperature, etc.). The aquatic plant community in Lake
Orono has likely changed much over the past 100 years. First starting as a lotic (riverine) system, the
sediment composition likely consisted of coarser rock and sand, with finer particles being washed
downstream. The plant community would have consisted of sparser beds that are adapt to moving
water and coarser substrate. Upon completion of the dam, water levels rose and the plant community
had to adjust to both lentic (still water) conditions as well as deeper water. Eventually, the sediment
composition would change to include more organic material and smaller sand particles, which would fall
out of the water column with the decreased water velocity. Certain plant species will thrive under lotic
and lentic environments, as well as differences in substrate composition and water chemistry.

Another change to the aquatic plant '
community was the introduction of AIS. In

the spring of 2003, it was observed that an
exotic species called Curly Leaf Pondweed
(CLP) had made an unwanted inroad into the
lake, particularly in shallow bays. Like
Eurasian Water Milfoil (EWM), this plant can
be extremely invasive. By the time its
proliferation was noticed, it was too late to
manage it in any organized way.

CLP’s life cycle is a bit different than that of Photo 1: CLP plant with turion (hard brown

our native plants, as well as other invasives. structure) and native coontail from Lake Orono.
CLP reaches its peak growth during mid-

summer. It then senesces (dies back) in late summer and leaves behind a reproductive structure called a
turion. A single plant may produce anywhere from 5-20 turions, all of which have the potential to
sprout and form a new plant. Turions will sprout in fall and then over-winter on the lake bottom. Upon
ice-off in the spring, the plant grows vigorously as the water warms until it produces turions once again
and the cycle continues.

Purple loosestrife (PL) is an invasive emergent plant that has been observed along the shorelines of Lake
Orono. Purple loosestrife typically grows in damp soil or very shallow water, occurring along lake
shorelines, roadside ditches or in wetland areas. Although the purple flowers of this plant can be quite
attractive, it can quickly displace native vegetation and form a monoculture.

Periodic assessments of the aquatic plant community are important to understand current vs. historic
conditions, impacts of management and overall ecosystem health. Aquatic plants were assessed by MN
DNR staff on May 31, 2012, and by Endangered Resource Services, LLC in 2017 and 2018. The DNR 2012
survey was conducted to learn the extent of curly-leaf pondweed at that time, while the 2017 and 2018
assessments included twice as many sampling points to gather more refined data on the native and non-
native plant community. In 2012, curly-leaf pondweed was found to have a 14% frequency of
occurrence in the lake. As shown below, curly-leaf pondweed abundance was greater in 2017-2018.

Agquatic plants are sampled through a process called a point-intercept survey. A grid of points is laid out
over a lake. At each point, a rake is dipped into the water to sample the aquatic plants. Data pertaining
to sediment type and water depth were collected as well.
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The 2017 and 2018 point-intercept studies were completed by Matt Berg of Endangered Resource
Services, LLC. Point-intercept studies are completed in early June to assess curly-leaf pondweed and in
July/August to assess native plants. The point-intercept spacing was set at 75 meters, resulting in 204
sampling points spread evenly across Lake Orono (0.71 per acre). At each location, depth was noted as
well as the relative abundance of all aquatic plant species encountered on a sampling rake or visually.
Figure 23 displays a summary of these aquatic plant surveys (2017 and 2018).

ERS, LLC Survey (July 26, 2017) ERS, LLC Survey (July 21, 2018)
# Survey Points 204 # Survey Points 204
Points/Acre 0.72 Points/Acre 0.72
Points with aquatic plants 85 Points with aquatic plants 93
Littoral zone frequency 46% Littoral zone frequency 72%
# native plant species 12 # native plant species 18
# native species with incidentals 22 # native species with incidentals 18
# non-native plant species 1 # non-native plant species 1
Maximum depth of plants (ft) 8 Maximum depth of plants (ft) 5.5
*WRR =0 119 *WRR =0 111
WRR =1 39 WRR =1 40
WRR = 2 14 WRR = 2 21
WRR =3 14 WRR =3 19
WRR =4 10 WRR =4 10
WRR=5 8 WRR =5 3
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Figure 23: Lake Orono Aquatic Plant Data, 2017-2018. Data obtained by Endangered Resource
Services, LLC and charts created by Sherburne SWCD. *Curly-leaf pondweed data are taken from June
survey and July for native plants.
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During a 2012 DNR plant survey, curly-leaf pondweed was found to occur at 14% littoral zone frequency.
In 2017, this invasive plant was found at just over 71% of littoral zone points. 2017 was the first year in
which herbicide treatment of public waters occurred, with 4.27 acres being treated. In 2018, curly-leaf
pondweed was found to inhabit 35% of the littoral zone. This decrease can be partially attributed to a
larger scale herbicide treatment that occurred, covering 22 acres in the upper basin and upper lower
basin of the lake. Native aquatic plants were found in similar quantities from one year to the next, with
a bit of variation occurring in some species.

When sampling occurs, a “Whole rake rating” is estimated for the plant abundance on the sampling

rake. The final graph in Figure 26 displays the average WRR between 2017 and 2018. Again, this chart
shows variation that can be attributed to natural environmental conditions for the native plant species
and likely some natural variation along with herbicide treatment for the curly-leaf pondweed averages.

The Lake Orono aquatic plant community is dominated by curly-leaf pondweed as well as several native
species including common waterweed, coontail, duckweed, and watermeal (Figure 23). A total of 22
native species were encountered during 2017 aquatic plant surveys and 18 species in 2018. It is quite
possible that the difference, four species, were still present in the lake but were at low levels and thus
did not turn up that year. There are three known occurrences of non-native species in the lake: curly-
leaf pondweed, purple loosestrife and yellow iris. Curly-leaf pondweed is a submerged plant that
occupies good portions of the lake’s littoral zone, while purple loosestrife and yellow iris are wetland
emergent plants that were spotted in only several areas of the lake’s shoreline.
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As mentioned in the Water Quality Section, the water in Lake Orono can be reduced in clarity due to
several factors, including algae presence in the water column, suspended sediments, or naturally
dissolved organic material that is washed in from the watershed. Water clarity in turn has a major
influence on presence of aquatic plants, as well as aquatic plant growing depth. Figure 24 displays the
distribution of plants by depth in Lake Orono in 2017 and 2018. The data indicate that the vast majority
of plant growth occurs between 3-5 feet of depth. Curly-leaf pondweed was found growing to depths of
5.5 ftin both 2017 and 2018, with a single occurrence of a plant being found at 7 feet in 2017.

Aquatic Plant Depth Distribution
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Figure 24: Lake Orono aquatic plant frequency at depth. Data collected during July 2017 and 2018
point-intercept surveys by Endangered Resource Services, LLC.
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The LOWQC has been tracking native and non-native plant growth through observations and map-
making for a number of years. In May of 2016 and 2017 members of the LOWQC navigated the lake and
took detailed notes on their observations pertaining to the presence of native and non-native plants,
algae, and sedimentation. The results are presented in Figure 25.

Legend (identified high concemn areas)

® 2017 Endangered Species LLC point-intercept
sampling points (n=204)

Curly-leaf pondwead
B scdmentation (some areas less than 11/2-2)
= Curly-leaf pondwead and Sedimentation

Native plant overgrowth (coontall, stargrass,
sago, duckweed)

.*."' Spotlyalgae
Bl g

Q 265 530 1,050
[ Proposed public areas to trest  mm———pe—

May 2016 & May 2017 Lake Orono concerns Y g 47

Numbered areas are currantly identifiad public walers to traat for cuny-leaf pondweed ’ Qgﬂw .
s
o
6124116, 6126116, 527117 Survey points established on 612/17 by yﬂ&ﬁ

Figure 25: May 2016 & May 2017 Lake Orono concerns. Data collected on May 26 and May 29, 2016
and May 27, 2017 during MPCA Citizen Lake Monitoring Program sampling and chemical testing
conducted by Lake Orono Water Quality members. Map Source: City of Elk River GIS system, February 9,
2018. Delineated by Dan Belair, City of Elk River Engineering Technician.

On the next page, Figure 26 displays the distribution of native plant species (July surveys) and CLP during
June point-intercept surveys. Data was collected by Endangered Resource Services, LLC. Both CLP and
native plant growth occurs more commonly in the northern basin of Lake Orono, where shallower
conditions exist.
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July 2017 Total Rake Fullness

July 2018 Total Rake Fullness

June 2017 CLP Rake Fullness

June 2018 CLP Rake Fullness
Total Rake Fullness
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Figure 26: 2017 and 2018 aquatic plant distribution and abundance. Figures indicate the rake fullness of all aquatic plant
species in July of 2017 and 2018 and curly-leaf pondweed in June 2017 and 2018. Data collected by Endangered Resource
Services, LLC and maps created by Sherburne SWCD.

Moving forward, the intent is to build on our very successful selective control treatments done in 2017 and 2018. The
locations are all very publicly trafficked and visible approximately 22 acre in total areas titled "Areas 1 to 6" in the GIS map
“2018 Lake Orono Curly-leaf Pondweed Treatment Areas” (Figure 27) that were the areas initially proposed previously in
our DNR IAPM permit application on 3-13-18. The primary project goals the last two years were to: validate that a

selective control approach of CLP would be successful in Lake Orono, protect existing treatment investments and serve as
rationale in for proposed treatments in additional public and private waters.

Page 43



Lake Orono Water Quality Committee Lake Management Plan 2017-2020

7))
©
o
S
<
e
c
(]
o £
c®
S o
oF
e}
2o
< @
32
®c
S o
I
“—
1]
3}
-
>
-
3
(&)

Figure 27: Numbered areas initially proposed in DNR IAPM permit request dated 3-13-18 for public
waters to treat for curly-leaf pondweed. Source: City of Elk River GIS system, 1/30/2018. Delineated by
Brandon Wisner, City of Elk River Stormwater Coordinator; Dan Belair, City of Elk River Engineering
Technician and Patrick Plant, Lake Orono Improvement Association.
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On May 10, 2018 LMI conducted a treatment area verification survey of Areas 1 to 6. The waypoints used
are show in Figure 28 and resulting final DNR IAPM permit map is Figure 29. Area 7 was intentional omitted
due to the upcoming Lake Orono Restoration and Enhancement (LORE) lake dredging project.
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Figure 29: Final DNR IAPM permit request map. Created by Lake Management Inc. on 5-14-18.
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Stakeholder Perceptions - Aquatic Plant Community

In a 2016 survey conducted by the LOWQC, questions were posed regarding Lake Orono’s aquatic plant
community. One hundred forty of 184 survey respondents expressed that aquatic plant growth has
been a “serious problem” or “moderate problem” on Lake Orono while 20 respondents categorized their
response as a “slight problem” or “not a problem” (Question 3). Sixteen respondents responded “l don’t
know.” Out of 79 lake shore property owner survey respondents, 65% indicated that aquatic plants
reach nuisance conditions near their shoreline (Question 19). Despite the vast majority of lake residents
and non-residents believing that aquatic plant growth can be problematic, there appears to be a sense
of understanding that a health aquatic plant community is good for the lake ecosystem. One hundred
fifty-two of 184 respondents either “strongly agree” or “agree” that aquatic plants are good for wildlife
and fish and 109 of 184 respondents “strongly agree” or “agree” that aquatic plants favorably affect lake
conditions (Question 8). One hundred forty-one of 184 survey respondents “disagree” or “strongly
disagree” with the statement “There are no good aquatic plants” (Question 8).

As previously stated, aquatic plants provide a number of ecosystem benefits to lakes and streams.
Because they are influenced by environmental variables, particularly human disturbance, they can be
used as an indicator of lake health. Species richness (the number of species in a system) and floristic
quality (the quality, or environmental sensitivity, of the aquatic plant community) have been found to
correlate highly with a number of disturbance variables. In a survey of 3,254 Minnesota lakes, Radomski
and Perleberg (2012) found that species richness and floristic quality were generally higher in lakes with
lower total phosphorus values, lower watershed disturbance and lower shoreline disturbance. As these
three variables increased, the number of species and floristic quality values in Minnesota lakes
decreased. This relationship strengthens our understanding of impairments to Lake Orono and the
lake’s ecological response.
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E. Fisheries

Fisheries and the Trophic Cascade

A lake’s fishery is largely determined by the supporting food
chain it holds along with the habitat and morphology of the
lake itself. The food chain is important because it
determines the biomass, or sum weight of biological
organisms, in a lake. At the bottom of the food chain are
elements that fuel algae growth, sunlight and nutrients such
as phosphorous and nitrogen. The next tier in the food
chain include tiny crustaceans called zooplankton and
aquatic insects, which often feed upon algae. Smaller fish
called planktivores feed upon insects and zooplankton. And
at the top of the aquatic food chain are the larger fish
species such as muskellunge, northern pike, walleye, bass,
etc. These fish species, whose group is termed piscivores,
feed upon the planktivores. This concept of the food chain
and energy flow from one group to another has been

termed the Trophic Cascade by Carpenter et. al (1985) andisa  Resident Doug Stillwell, 11.4 oz. walleye
basis for fisheries management. record holder, with a smallmouth bass

In order for a lake to support a large number of piscivores, the underlying elements of the food chain
must be of sufficient biomass to offer support for the larger fish species. Lake Orono is a eutrophic
system, which means the primary elements of the food chain are likely sufficient to support a robust
fishery. However as discussed below, other factors also determine a fishery’s productivity.

Aquatic Habitat

Just as for terrestrial animals, habitat is a very important variable for fish. The substrate, or lake bottom
composition, is of great importance to many species for spawning purposes. For example, walleye
prefer to spawn in areas with gravel or rock in areas of moving water or wave action, which oxygenates
the eggs and prevents burial in sediment. Bluegill are less selective of spawning substrate, laying their
eggs over rock, gravel or sand, but also some soft muck sediments if available.

Natural conditions along a lake’s shoreline and within a lake provide spawning structure, sanctuary,
food, and other benefits for fish as well as a variety of other aquatic organisms. Studies have shown a
decrease in frogs, turtles, and mammalian wildlife as a shoreline increases in human development.
Emergent aquatic plants such as bulrushes and cattails provide spawning structure for some fish species
to lay their eggs upon. The plant material provides many fish species with a place to hide from
predators as well.

Scientists are quickly learning of the value of coarse woody debris which is naturally found in lakes.
Coarse woody debris includes downed trees, root structures or stumps. It is a form of habitat that is
different from aquatic plants. Numerous fish species will flock to downed trees to seek refuge from
predators, lay their eggs, or to feed upon insects that congregate on these structures. In a recent study,
researchers observed 16 different fish species occupying course woody structures in a Wisconsin lake
(Newbrey et al. 2005). The benefits of coarse woody material go beyond fish structure however; woody
structures provide erosion control, sediment resuspension control, a substrate for insects and algae, as
well as a carbon source for the lake (Sass, 2009). Unfortunately, as shorelines become more developed
lakefront property owners are inclined to remove woody structures such as downed trees which might
be in the way of fishing lines, boating, or swimmers. Maintaining (or increasing) the coarse woody
structures in a lake however will bring about more habitat for fish and other wildlife. In Lake Orono
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specifically, the upper basin north shoreline contains a vast variety of downed trees which should be
preserved for fish habitat.

In addition to coarse woody structures, diverse habitats such as shallow backwaters provide diversity
and spawning areas for fish. Unfortunately, as lake fronts are developed often these areas can become
disconnected. Two areas in Lake Orono, the upper basin tributary caused by Ditch 31 and the lower
basin stormwater pond connection, could serve as fisheries spawning areas. However, a dam on Ditch
31 and the culverts with Hwy 10 prevent fish movement to these spawning pools.

Lake Orono Fishery

The DNR routinely surveys many public waters of the State of Minnesota for its fishery composition.
Lake Orono was last surveyed in 2008. A similar survey is tentatively scheduled for 2018. The following
information was obtained from DNR fisheries staff regarding their 2008 findings:

“Based on our 2008 data the most abundant species were black bullhead, shorthead redhorse, white
sucker, yellow bullhead and yellow perch. Smallmouth bass is the dominant sport fish in the system and
naturally reproduces within the Elk River. Walleye and northern pike exist at low levels, but within the
range of what we would expect to see for lakes similar to Lake Orono. Walleye fry were stocked in the
past with little success (1985-1999) and have not been stocked since 1999 and we have no plans to stock
them in the future unless the lakes experiences as winterkill. Bluegill have never been abundant in the
lake and have been stocked in the past most recently in 2007, but due to its turbid water and lack of
vegetation Lake Orono may not provide the best habitat for sunfish and so they will remain at low
levels.”

A complete summary of the 2008 DNR fisheries study is included both here and in the Appendices as a
hyperlink. The report indicates that some stocking of black crappies had occurred following the 1999
dredging activities, but no other stocking has occurred since 2003. During the 2008 survey, it was noted
that the fish community appeared to have made a full recovery from the 1999 drawdown and dredging
operations.

Regarding habitat the survey report identified fish spawning conditions at a reference site within Lake
Orono for a variety of species. Spawning conditions for black crappie, bluegill and largemouth bass were
rated as Poor, with notes including “few areas with firm substrate and emergent/submergent
vegetation.” Northern pike, walleye and yellow perch spawning habitat was considered Fair, while
smallmouth bass spawning habitat was categorized as Good. The preferable spawning characteristics
noted include “wetland spawning areas at inlet two on north side of lake,” “coarse rubble protected
from heavy wave action and access to Elk River,” and “submerged brush or fallen trees are present.”

The report goes on to identify only few occurrences of curly-leaf pondweed in the lake in 2008, and little
native aquatic plant growth elsewhere. Based upon the DNR’s 2012 curly-leaf pondweed survey,
surveys conducted by Endangered Resource Services in 2017 and 2018 and ongoing documented
observations made by the LOWQC since 2006, it is apparent that the level of curly-leaf pondweed has
increased substantially within the lake (see Aquatic Plant section) in areas not treated with herbicide.
While aquatic plant growth provides many benefits to fish in terms of habitat, the dense stands of
aquatic invasive plants do not deliver the same ecological benefits as a native plant community.
Additionally, aquatic invasive plant occurrence limits the potential of healthy native plant communities
to develop which further reduces habitat potential.

Of note, in the 2016 Lake Orono Survey 46% of respondents indicated that they fished the lake and 94%
of responders said that Good Fishing is of importance to them.

Finally, the DNR will be completing a new survey in 2019.
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F. Wildlife
Ecology

Lake Orono is in Sherburne County, a geographic area that is part of the Anoka Sand Plain, created by
Glacier Lake Grantsburg. The predominate relic habitats include sand dunes, prairie, oak savannah, oak
forest, lakes and wetlands.

It is home to the Sherburne County National Wildlife Refuge and the Sand Dunes State Forest which
includes the Uncas Dunes Scientific and Natural Area.

The Wildlife Refuge is operated by the U.S. Fish and Wildlife, and is an Audubon-identified Important
Bird Area, monitored and protected with over 300 species of birds being reported. It is also actively
being restored and maintains its oak savannah, wetlands, and the Big Woods (an old growth forest), all
of which house a variety of wildlife.

The Sand Dunes State Forest is a working forest. Before the settlers came, it was sand dunes, oak
savannah and prairie. Pines and other evergreens were planted in the 1930s to stabilize the dunes, and
dunes outside of this area have mostly been wiped out by development, but the area is slowly being
restored to its natural state. There are several unique and uncommon plant and animal species in this
forest. The Uncas Dunes Area within is named after the rare Uncas Skipper, a butterfly that has been
spotted here and requires a specific habitat.

The St. Francis River flows through these areas, which winds its way south into the Elk River, and the Elk
through Lake Orono into the Mississippi River.

As a result, these important wildlife areas and unique lands contribute to species prevalent or migrant
through the area surrounding Lake Orono.

Conservation

Residents all around the lake have reported a wide variety
of wildlife, including white tailed deer, red fox, wood
ducks, green herons, osprey, otters, an abundance of
other birds and pollinators (especially in natural or
restored areas) and influxes of dragonflies.

Ninety-seven Species in Greatest Conservation Need
(SGCN) are known or predicted to occur within the Anoka
Sand Plain. There are also several species that are Not
Listed (i.e. on a federal or state list), but have been noted
by the DNR for a decline in population.

The most well-known of these is the threatened Blanding's
turtle, which was studied by Elk River High School biology
students from 1998-2002.

A number of Species in Greatest Conservation Need and
Not Listed have been noted by lake homeowners. Along
with Blanding’s turtle, they include trumpeter swans, red-
shouldered hawks, peregrine falcon, northern goshawk,
American white pelican, common loon, American kestrel,
belted kingfisher, prothonotary warbler, brown thrasher, Acadian flycatcher, snapping turtle and rusty
patched bumblebee.
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Several bald eagles are sighted yearly, often in groups of up to six or more. These birds were taken off
the Endangered list in 2007. It is not known if there are any nests around Lake Orono, but bald eagles
have consistently been seen cruising the lake, eating prey on ice floes in spring and on shore in summer.

Some years there have been an abundance of Canada geese, which are also a conservation success
story. Unfortunately, they can be a nuisance and may contribute to occasional high levels of fecal
coliform in the lake. They like to sit on grass next to shore with a clear view to survey for predators.
Upland buffers help to keep them off property.

In 2000 and 2001 resident geese were trapped and removed. Canada geese are herbivores, and now
the proliferation of invasive curly leaf pondweed and other aquatic vegetation in the lake provides them
an ample food source. Itis not known how many resident geese there currently are, but in the spring
and fall there are several migrant flocks.

Habitat

One of the best ways to encourage wildlife is to maintain or restore the natural habitat. Around Lake
Orono this means retaining or planting natural upland buffers. For at or below water level it means
selectively treating or selectively removing nuisance aquatic vegetation, but leaving as much native
vegetation as possible for fish, waterfowl, insects and other wildlife.

The northern section of the lake has more natural areas, while the southern is more urban as this is
where the original town of Orono was built with more dense construction with limited opportunities to
improve upland habitat. The City of Elk River has several properties on the lake in the center section.
They have restored a portion of public property and Orono Park to native prairie and rain gardens.

In the 2016 Lake Orono Survey, 46% of respondents fished the lake, 45% used the lake for passive
activities (photography, painting, birding, gardening, enjoying view) and 53% rated scenic environment
as very important. Therefore, it is evident that the natural landscape should be maintained for fish,
wildlife and for human enjoyment.

As long as the habitat is maintained or expanded this portends some stability for wildlife. This is why
restoration and conservation around Lake Orono is so important. However there are other reasons why
species become rare — development, invasive species, pollution, disease, and climate change, some of
which can be controlled by humans and others not.

Sherburne County is home to unique and diverse geographic areas and habitats. Habitat should be
restored or maintained to help keep wildlife from decline. Stewardship of the land and waters benefit
both humans and wildlife and should be a priority to protect our legacy for the future.
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Wildlife on Lake Orono

Mammals

Deer

Coyote
Chipmunk
Muskrat

Beaver

Raccoon
Opossum

Otter

Fox (red, grey)
Ground squirrel (grey, black,
white)

Red/pine squirrel
Flying squirrel
Vole

Shrew

Field mouse
Norway rat

Mole

Skunk

White tailed cottontail rabbit

Birds

Cardinal

Rose-breasted grosbeak
Pine grosbeak

Pine siskin

House finch

American goldfinch
White-breasted nuthatch
Rose-breasted nuthatch
Bald eagle

Golden eagle

Wild turkey

Trumpeter swan (Special
Concern)

American white pelican (Special
Concern)

Canada geese

Common Merganser (Not
Listed)

Hooded merganser
Red-breasted merganser
Horned grebe (Endangered)
Western grebe (Not Listed)
Common loon (Not Listed)
Bufflehead

Seagull

Snowy egret

Great egret

Ruddy duck

Mallard

Wood duck

Birds, continued

American white pelican (Special
Concern)

Acadian flycatcher (Special
Concern)

Belted kingfisher (Not Listed)
Downy woodpecker

Hairy woodpecker

Red bellied woodpecker
Pileated woodpecker
Northern flicker
Yellow-rumped warbler
Prothonotary warbler (Not
Listed)

Grey catbird

Cowbird

American robin

Baltimore oriole
Hummingbird

Bluebird

Cedar waxwing

Blue jay

Black capped chickadee
Dark-eyed junco
White-throated sparrow
House sparrow

Mourning dove

Brown thrasher (Not Listed)
American crow

Grackle

Red wing blackbird
Starling

Peregrin falcon (Special
Concern)

Red shouldered hawk (Special
Concern)

Northern goshawk (Special
Concern)

Cooper’s hawk

Phoebe

Swallow

Great blue heron

Green heron

Great grey owl

Page 52

Lake Management Plan 2017-2020

Amphibians, reptiles

Frog

Tree frog

Snapping turtle (Special
Concern)

Blanding’s turtle (Threatened)
Toad

Insects

Dragonfly (numerous sizes)
Damselfly

Hummingbird moth

Luna moth

Other moths

Admiral butterfly
Monarch (Not Listed) or Viceroy
butterfly

Other butterflies
American bumblebee (Not
Listed)

Rusty patch bumblebee (Not
Listed)

Other bees

Wasp

Water bug

Mosquito

Green bottle fly

Deer fly

Other flies

Gnats

Carpenter ant

Pavement ant

Deer tick

Ladybug

Asian ladybug

Potato beetle

Box elder beetle

Leaf beetle

Hollyhock weevil

Dogbane beetle

Other beetles

Daddy longlegs spider

Orb spider

Wolf spider

Longlegged cellar spider
Other spiders
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G. Public Use, Access and Aesthetics

1. Zoning and shoreline management ordinances

2. Includes recreational uses
3. Includes role of the City of Elk River

The City of Elk River Planning Department, which is part of a larger Community Operations and
Development Department, has the role to assist the City Council with implementing the Comprehensive
Plan, the foundation upon which the community guides its future growth, redevelopment and
improvement efforts.

The Planning Department, along with many other city departments, works to ensure that new
developments, redevelopment and remodeling projects meet zoning and subdivision requirements,
while being consistent with the Comprehensive Plan vision.

From the Comprehensive Plan, the vision for the future of Elk River consists of several themes:

0 Maintain a distinct identity

0 Create and maintain strong neighborhoods
0 Keep Elk River a “safe” place
0 Preserve and maintain the environment
0 Make Elk River a "complete" place
Lake Orono

Lake Orono was formed in 1851 when the first dam was built for the milling industry in the City of Elk
River. The City grew around the industry and has rebuilt the dam twice. Today, the Lake Orono
Improvement Association along with the Lake Orono Water Quality Committee, the City of Elk River, and
the Sherburne County Soil and Water Conservation District, continue to monitor the lake for its
continued recreational and aesthetic purposes.

The city has adopted the Orono Beach Policy for Water Quality Testing due to the high fecal coliform
levels in the past. The 2017 results are available for review and those back to 2003. The policy was
updated in 2018 to test for E. coli rather than fecal based on recommendations from the MPCA and EPA
(2018 results). These standards provide better quality results, lower cost and great efficiency. If you
notice any minor illness after swimming in Lake Orono, please contact the City of Elk River at
763.635.1000. For more information on surface water quality in the state, search your lake or stream.

Regarding the importance of lake aesthetics and recreational use of the lake, in the 2016 Lake Orono
Survey we found that:

Lake Aesthetics

0 99% of responders said that a Scenic Environment and Beautiful lakeshore are of
importance to them.
Lake Recreation Uses

0 63% of responders use the beach at Lake Orono

30% of responders use Lake Orono for winter sports

41% of responders use motorized watercraft on Lake Orono
40% use non-motorized watercraft on Lake Orono

40% also use the Lake for Hiking/Walking

O O OO
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V. Conclusions (presents current issues and discusses alternatives)
Alternatives Analysis: Tools to Address Lake Orono Challenges

The LOWQC has identified several challenges through this management planning process. These
challenges consist of issues that impact the ecology of the lake, recreational enjoyment of the lake,
organizational capacity, or local economy. With any challenge a lake faces, there are often one or more
potential solutions; however, implementation of a solution can be limited by costs, stakeholder buy-in,
technical feasibility, or the degree of effectiveness. This section is intended to outline the LOWQC's
identified challenges and discuss what “tools” may be used to address one or more of them.

Challenge: Sedimentation of the lake bed

Lake Orono is an impoundment of the Elk River, artificially created with the installment of the Elk River
Damin 1916. The Elk River transports sediment from a watershed that encompasses over 611 square
miles of land. Furthermore, large portions of this land is developed somehow from its original vegetated
state, meaning that the export of sediments from this land is increased into the Elk River and other
tributaries. As the Elk River enters Lake Orono, the velocity of the water decreases. As a result, most of
the sediment load will settle out of the water column into Lake Orono. Over time this has resulted in
shallower water depth, particularly in the northwest (upstream) areas of the lake where the river enters.
A 2011 report (Wenck, 2011) describes estimated sediment accumulation rates occurring from a time
period of 1999 to 2010 (70,000 cubic yards). The shallower water column reduces navigation and
recreational opportunity. Additionally, the sediment particles may cover aquatic plants and rock/gravel,
reducing food sources, structure, and spawning habitat for fish, insects and amphibians.

Challenge: Proliferation of curly-leaf pondweed

Though present in Lake Orono for many years, curly-leaf pondweed has been anecdotally documented
to increase in density and location within the lake in recent years (discussed in the Aquatic Plant
section). This invasive aquatic plant is unfortunately well adept to the conditions that Lake Orono holds;
shallow, eutrophic and flowing waters.

To date no Minnesota lake has been successful in eradicating curly-leaf pondweed from its waters.
Instead of placing goals on eradication, management efforts have been focused upon managing the
species to maintain a low density. Education and inspections at the public access points are seen to be
beneficial by limiting the spread to other area lakes.

Challenge: Impairment of water quality

Lake Orono is listed on the State of Minnesota’s Impaired Waterbodies List for mercury in fish tissue
(2009 listing date) and nutrient/eutrophication biological indicators (2011). The primary sources of
mercury include airborne sources from coal combustion, mining and incineration of mercury-containing
products. Minnesota has a statewide mercury reduction plan in place which specifies a 76% reduction
from 2005 levels by 2025 (MPCA, 2007). Nutrient enrichment, particularly phosphorus, poses a bigger
challenge due to it coming from both point and non-point sources. Lake Orono is unique from most
other lakes due to its large and mostly developed drainage area. Reductions in nutrients will be difficult
and will rely upon many different partnerships, actions and initiatives throughout the watershed.

Challenge: Native plant overgrowth and algae proliferation

While there are many beneficial aspects of native plants, some circumstances may arise in which the
aquatic plants negatively impact the lake ecosystem or recreational enjoyment. For example, when
conditions are right, overgrowth of aquatic plants may occur. If aquatic plant beds become too dense, it
will be difficult for fish, mammals or humans to navigate through them and impedes lake use. With a
loss of species diversity, one single plant type may proliferate. This is termed a monoculture and is
undesirable because that single plant type may grow to be very dense and offer limited ecosystem
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benefits. This may occur through degradation of the lake environment through accelerated
eutrophication (high nutrient input) or through the introduction of aquatic invasive species.

In addition, native plant overgrowth has been documented (e.g. duck weed, narrow-leaf pondweed,
northern watermilfoil, sago pondweed, star grass) and algae proliferation that also impedes lake use.

Challenge: Lake Orono branding and public perception

Since Lake Orono is manmade by damming up of a portion of the Elk River it is natural for it to follow the
characteristics of eutrophication which is typically found in southern Minnesota. Those characteristics
include: large amounts of nutrients, murky, shallow water, silty bottoms and a mix of game fish and
carp.

The general public however in many cases does not understand that to be the natural state, and instead
believes that Lake Orono should have the same qualities as a pristine northern spring-fed lake. Add to
that the fact the City and LOWQC are very proactive in testing for any contaminates (e.g. fecal coliform,
E. coli), and providing alerts when present, and Lake Orono has with some a reputation as being a
“dirty” lake. Anincreased and persistent public education and positive brand marketing plan needs to
be put in place to build the public perception of Lake Orono as a quality recreation destination, valuable
community asset and safe lake.

Challenge: Lake Orono Improvement Association (LOIA) and Lake Orono Water Quality Committee
(LOWQC) organizational challenges

Through its membership in the Sherburne County Coalition of Lakes (SC COLA) the LOIA and LOWQC
have learned that its challenges are very typical of similar organizations. Those challenges include:
predicable and sustainable funding, membership level fluctuation, marketing and communication,
formal organizational structures, leadership development and leadership success planning. New
mechanisms need to be explored and put in place to address each of the challenges. Strategies to
address each are imbedded in the five goal areas in the Implementation Plan section.
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Alternative 1: Dredging
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Challenges addressed: Sedimentation, Curly-leaf pondweed proliferation

In some lake or stream systems, dredging has been utilized to alleviate sediment buildup. This is
primarily done in shipping lanes on large rivers for navigation and transport of good and materials.
Dredging is a process in which large equipment is used to physically remove sediment from the lake or
river bottom. Sediment spoils must be properly disposed of; if chemical analysis shows that
contaminants are present in the sediment a special location such as a landfill is required for disposal.
Presence of certain contaminants may make dredging particularly dangerous if there is the potential for
these contaminants to be released and sent downstream. If contaminants are present or not, proper

disposal is required and often includes transport of material using large trucks. This may present a large

cost depending on the distance of transport and type of disposal.

Lake Orono was dredged in 1998 for this very purpose. It was estimated that 120,152 cubic yards of
material were removed from the upstream portions of the lake. These efforts were completed at a cost
of $705,118. While this is a large amount that was removed, estimates provided in a 2011

Memorandum (Wenck, 2011) indicate that much of this mass may have been redeposited by the date of

this writing. The report authors indicate an estimated 70,000 cubic yard deposition between 1999 and

2010 and an annual deposition rate of up to 6,400 cubic yards. Using these numbers, as much as 90% of

the amount removed in 1998 may have been redeposited to Lake Orono by the Elk River. This suggests
the removal of ~120,000 cubic yards of sediment will be replaced every 18-19 years in Lake Orono,

assuming a constant and similar sedimentation rate.

It is estimated that dredging a similar amount of material from Lake Orono would cost $14 to $24 for
120,000 CY to be removed again, or $1.7 to 2.9 million (2011 dollars). This does not include the costs of
environmental impact studies which may be required by State of Minnesota agencies. Dewatering the
dredge area would be completed by a partial drawdown of the Lake Orono dam and would not have an
associated cost. It is assumed that the sediments would not require landfill disposal, and would be
translocated to a nearby area which would not result in significant additional costs.

Although at a considerable cost, dredging Lake Orono would provide almost immediate relief from a
number of concerns including sedimentation. A list of “Pros” and “Cons” for implementation of

dredging is provided below.

Pros

Cons

Immediate response to sedimentation issue

Very high cost

Would reduce curly-leaf pondweed growth in
dredged areas

Relatively short-term impact (18-19 years until
full replacement of 120,000 cy)

Most impactful option (greatest “relief”)

Disturbed sediment prime for AlS occupancy

Large-scale disruption of ecosystem

Grant funding options not identified
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Alternative 2: Drawdown
Challenges addressed: Curly-leaf pondweed proliferation, Sedimentation (limited)

The term drawdown is used to describe a process in which the water level is purposely manipulated in a
waterbody. Often, drawdowns result in the lowering of water by a measurement of several feet in order
to address a number of issues such as aquatic plant control, sediment consolidation, fisheries control,
restoring natural hydrology, dam repair maintenance or others. Drawdowns may occur during the
winter or summer, depending upon the action or impact that is desired. In general, winter drawdowns
are prescribed more often for AIS control and sediment consolidation while summer drawdowns are
used more so for native (primarily emergent) aquatic plant enhancement.

Nichols (1975) discusses the use of winter drawdowns in dammed waterbodies for aquatic plant control.
Winter drawdowns have a different effect on the various species of aquatic plants, due to unique
lifecycles, reproductive means, and other differences. Local case studies (Three Rivers Park District
lakes) indicate that for curly-leaf pondweed, drawdowns can be effective in turion mortality if during the
drawdown the sediments are dry, then frozen. If sediments become snow covered prior to freezing, an
insulating effect may occur which would limit the impact on turions.

The United States Army Corps of Engineers have been using drawdowns as a management tool in the
Mississippi River pools for many years. They have utilized summer drawdowns primarily, as the goal has
been to restore hydrology, increase channel depth and improve emergent aquatic plant growth.
Johnson et al 2010 reports that during a summer drawdown, impacts are generally seen in four zones.
The riparian or upland zone, which is typically dry in normal years, experiences a reduced ground water
table which dries the soil to deeper depths and may reduce water levels in isolated nearby waterbodies.
The shallow water zone is exposed to the air. Here, drying and aerating of the sediments breaks down
organic material and results in compaction. These conditions are conducive to germination of emergent
plant seeds. The third zone is deeper water which has now been shifted to the new littoral zone. Water
is present here, however depths are shallower so submergent aquatic vegetation can grow. The fourth
zone is the deepest areas in the lake which may still be void of plant life, however with greater water
velocity some scouring may occur in river channels. If a fall or winter drawdown were completed,
several similar impacts such as drying and aerating of sediments as well as channel scouring would
occur.

In a shallow lake such as Lake Orono, a drawdown of several feet would dewater a relatively large area.
The City of Elk River currently maintains the dam at an elevation of 871 ft; the elevation is checked every
morning and typically is within two inches (City of Elk River staff, personal correspondence). When
preparing for a drawdown, many things must be considered such as the anticipated time and extent of
drawdown, amount of flowage bed to be exposed, any impacts on private water supplies, impacts to
fish/wildlife, dissolved oxygen problems, and whether ice conditions will be safe or not. Data regarding
curly-leaf pondweed abundance in Lake Orono indicated the bulk of plants grew within 2 to 5 feet of
depth while the lake is at full pool. If a drawdown is completed with the goal of controlling curly-leaf
pondweed, it would be most beneficial to impact plants towards the upper end of this depth (5 ft).
Using GIS (Geographic Information Systems) and depth data derived from DNR historic files that were
calibrated with depth data taken during the 2012 point-intercept survey, volume estimates were
calculated and hypothetical drawdown water level extents mapped on Lake Orono. Figure 30 displays
the potential water level and volume conditions at full pool and hypothetical 3 ft., 4 ft. and 5 ft.
drawdowns. This figure is a best-guess estimate as to the conditions following a drawdown of different
levels and was created for visual scenario development only.
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The following table outlines a list of “Pros” and “Cons” for using a drawdown as a tool to manage
sedimentation and aquatic plants in Lake Orono. Any drawdown plan needs to be calculated to draw
some equal benefit between CLP exposure and minimizing fish mortality.

Pros

Cons

Relatively low cost of implementation

Disruption of ecosystem

Opportunity for AIS (curly-leaf pondweed) control
through dessication of turions

Potential impacts to some native species,
including plants, amphibians and reptiles

Scouring would remove sediment from river
channel

Relatively short-term impact (3-5 years) so action
must be recurring

Dessication of organics and compaction of sandy
material could result in deeper water conditions
once returned to full pool

Some missed recreational opportunity during
drawdown

Opportunity to repair or improve shoreline, docks
and other structures

Winter weather may influence success of killing
target species

Gamefish are reported to experience enhanced
populations following a properly conducted
drawdown

We expect some sediment compaction, but
limited due to the sand in this region

Some native plant species respond positively to
drawdowns (winter or summer)

Potential impacts to nearby wells (not believed to
be the case for Lake Orono per City of Elk River)
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Lake Orono — normal water
conditions (full pool)
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Lake Orono —
4 ft drawdown scenario

Lake Orono —
5 ft drawdown scenario

Figure 30: Approximate water levels from hypothetical
drawdown scenarios. Depth data estimated from DNR
bathymetry maps, modified with DNR 2012 point-intercept
survey depth recordings.
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Alternative 3: Upstream sediment and nutrient management
Challenges addressed: Sedimentation, Curly-leaf pondweed proliferation (limited), nutrient impairment

Sedimentation occurs in all lakes due to the natural growth, death and decay of plants and animals. In
lakes with no tributary source, this is the primary mechanism in which soft sediments and decreasing
water depth occurs. The primary source of sediment to Lake Orono is of course the Elk River, which as
previously stated drains a 611 square mile watershed that is largely developed. Although Lake Orono
residents and City of Elk River officials may not have options to directly mitigate sediment deposition
that is originating from miles upstream, there are several ways in which this group can remain engaged
in this issue and work to ultimately decrease upstream sediment sources.

City of Elk River and Lake Orono property owners must support county and state efforts to reduce
erosion on croplands and streambanks. This support may come through legislation, financially, or
vocally at public meetings.

Active involvement in environmental non-profit groups is seen as a way to increase education and
awareness about sedimentation issues as well as support legislative initiatives. LOIA members can
support and maintain positions on local groups such as the Sherburne County Coalition of Lake
Associations (SC COLA) or statewide organizations such as Minnesota COLA or Minnesota Lakes and
Rivers.

Though the impact of local pollutant sources is relatively small compared to loading from the Elk River,
efforts to reduce impacts at nearby source areas will result in incremental reductions to Lake Orono.
Lake residents may examine the condition of their shoreline and make improvements to reduce nutrient
runoff and streambank erosion. Additionally, the LOWQC and city residents may work collaboratively to
address stormwater contributions to ditches and streams that drain to the lake.

Pros Cons

Variable cost of implementation Long-term commitment with slow progress;
results will not easily be detected

Encourages participation of a larger scale on Will require involvement from county and state
environmental concerns organizations as well as upstream private
property owners

Enhances community partnerships Actual practices could be expensive

Many erosion and sediment control practices
increase wildlife and pollinator habitat
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Alternative 3: Herbicide use
Challenges addressed: Curly-leaf pondweed proliferation

Aquatic herbicides have been used for many years in Minnesota lakes to target nuisance aquatic plants,
primarily non-native species. Aquatic herbicides are registered by the Environmental Protection Agency,
who regulates their use at the federal level as well. Although a herbicide is approved for use by the EPA,
that approval does not necessarily mean the herbicide is “safe” to use. Rather, this designation
indicates that the intended benefits often outweigh the associated risks with using the herbicide in a
controlled manner consistent with recommended use guidelines. Once an herbicide is applied,
degradation of its active and inert ingredients begins immediately. Depending on a number of factors
including water temperature, water chemistry and the lake’s microbial community, the degradation of
herbicide will occur at different rates. Dispersal of the herbicide from the point of application occurs
quickly and is important to consider as well. Once application occurs, the herbicide will diffuse outside
of the target area. Studies on residual concentrations have documented diffusion of herbicide long
distances from the target area. When this occurs, the concentration of herbicide often reduces
significantly. If there is flow within a lake, such as the case with Lake Orono, this diffusion and off-site
dispersal can be increased drastically.

Thus, when planning a herbicide application the applicator must account for these factors and plan the
dosed concentration accordingly. With the water exchange rate in Lake Orono at 3-4 days, the chance
for rapid offsite dispersal is quite high. Conversations between the LOWQC and City of Elk River have
identified an opportunity for water level modification at the dam prior to a potential herbicide
application, which may reduce the flow rate temporarily and allow for more herbicide exposure time
within target treatment areas.

Selectivity becomes an issue when using herbicides in an aquatic environment, because unlike terrestrial
application the application to an aquatic environment means easy dispersal amongst target and non-
target species. Because of this, herbicide applications are often conducted early in the spring when
water temperatures are between 50°F-60°F, when non-native species are beginning to grow and some
(but not all) native plant species have yet to grow. This reduces non-target mortality. This timeframe
reduces the microbial degradation of the herbicide which occurs at a faster rate with warmer
temperatures. This is a link to a MIN DNR Curly-leaf pondweed BMP factsheet.

The concept of treating curly-leaf pondweed with herbicides is that by removing the plant structure in
the spring, prior to turion production, the plant thus not able to produce turions which would otherwise
sprout the following year and then produce more turions. However, because curly-leaf pondweed
produces numerous turions in a single year, over time a large population will produce what is sometimes
called a “turion bank.” The turion bank will produce viable plants year after year even if curly-leaf plants
are successfully removed by herbicides. Thus, in order to be effective on the long term, a single plant
bed must be continuously targeted so no further turions are produced and the existing turion bank is
exhausted. Documented success stories have been seen in the State of Minnesota over years of
continuous treatment, however curly-leaf pondweed has never been eradicated from a Minnesota lake.

Previous treatments have occurred on an individual basis, with property owners submitting permits for
herbicide use outside of their property, near their docks, etc. Small scale treatments can be difficult to
be effective because of the opportunity for quick dispersal from the target site; a larger site holds more
herbicide so thus the retention time is higher. However, factors such as water movement and proximity
to the shoreline (potentially less water movement) may allow for increased treatment efficacy in some
cases.
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In 2017, the LOIA and City of Elk River submitted a grant proposal to implement a CLP treatment of a
4.27 acre area in a high-traffic public water area of the lake. This treatment was at a cost of $1,870.26.
Based upon the data collected, the LOWQC determined the treatment to be 98% successful and
recommended pursuing further similar actions at a larger scope if funds were available. To that end ,the
$688.50 balance of the Sherburne SWCD AIS Grant funds were approved as a prepayment for
treatments the next year.

In 2018, 21.91 acres of public water received a CLP treatment at a cost of $ 9,289.84. The funding
sources were: a $688.50 prepayment, $2,000 SWCD AIS Grant, City $950.25 contribution, LOIA $976.09
contribution and $4,675.00 in donations from private lakeshore property owners. The treatments were
again found to be highly effective (at least 95%).

These efforts are being coupled with discussions on altering the water levels of the dam to reduce water
movement, and monitoring of the treatment area to determine effectiveness of the herbicide.

Although in some cases the control of curly-leaf pondweed is thought to help with water quality
conditions (curly-leaf pondweed dies back in mid-summer and has been documented to release a pulse
of nutrients at that time), it is very likely that control of curly-leaf pondweed will have minimal, if any,
impact on the water quality of Lake Orono. The reason for this is that the influx of nutrients from the Elk
River would overshadow any reduction potential from curly-leaf pondweed removal many times over.

Using herbicides to control aquatic plants is a potential tool that the LOWQC might employ. A table
outlining the pros and cons of this tool is provided below.

Pros Cons
Moderate expense (compared to alternatives) Potential impacts to native plants
Is a standard and acceptable means of aquatic Effectiveness on target plants uncertain; likely
plant control will vary based upon location within lake and

water flow conditions

Highly effective (annually) when applied correctly | Long-term commitment to achieve reductions

Long-term funding mechanism will be needed
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VI. Implementation Plan

Lake Management Plan 2017-2020

0 Direct goals, strategies, actions and evaluation plan
O Budget (projected expenses, personnel requirements and funding sources)

Strategic Priority: City Beautification & Planning and Positioning. Employ resources toward long range benefit to the community.

Goal 1: Our 2017- 2020 Lake Orono Management Plan be adopted by the Elk River City Council.

Strategies 1.1: Ensure that goals are realistic, attainable, funding paths have been determined and that they are supported by concrete
action plans and evaluation mechanisms.

and Preservation of Assets.

Objectives: Complete Comprehensive Plans, Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Lake Depth

Tasks/Action Steps
What will be done?

Responsibilities
Who will do it?

Resources
Funding/time/people/materials

Timeline
By when? Month/day/year

1. Present overview to Elk River
City Council for direction and to
ensure that we are on course

2. Final draft to be placed on Elk
River City Council for approval
after DNR review and their
feedback has been incorporated

1. Patrick Plant, Christy Cox and
Dan Cibulka

2. LOIA, City of Elk River, SWCD

1. Staff/volunteer time

2. Staff/volunteer time

1. Worksessions on 7/17/17 &
12/19/17 where the City Council
reviewed and approved the
advancement of the plan five
goal areas (page 4) and
proposed budget (page 77) that
includes expenditures, activities
and funding targets

2. Spring 2019

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)
Worksessions with the Elk River City Council were direction was provided and approval given to advance the plan as proposed.
Written plan feedback from the DNR and also verbal feedback from multiple meetings with DNR staff.

formal plan approval is given.

Evaluation Process (How will you determine that the goal has been reached? What are your measures?)
The final published plan to be posted on the Lake Orono website (http://www.lakeorono.org/) and minutes of City Council meeting where
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Strategic Priorities: City Beautification & Planning and Positioning. Employ resources toward long range benefit to the community.

Goal 2: Implement a comprehensive program to alleviate current ecological stressors and recreational impairment on Lake Orono,
brought about by excessive non-native vegetation, native plant overgrowth, algae proliferation, excess nutrients and sedimentation.

Strategies 2.1: The LOWQC will investigate the feasibility, as well as financial and political support for two primary tools — dredging and a
partial lake drawdown, for implementation during 2019-2020. Establish a program to remove a minimum of 130,000 cubic yards of
sediment to return Lake Orono to its historic baseline depth (an average of 5’ or greater). To be funded from a combination of 46% from
State bonding, 23% of the costs to be paid through lake property owner assessments and 31% from a city-wide local option sales tax.

Objectives: Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Water Depth, Legislative Advocacy, Complete
Comprehensive Plans and Preservation of Assets.

Tasks/Action Steps Responsibilities Resources Timeline

What will be done? Who will do it? Funding/time/people/materials By when? Month/day/year
1. Document support of actions | 1. LOIA, City of Elk River 1. Meetings, formal petition, 1. March 2019
by Citytof Elk River and lake 2. LOIA, City of Elk River, SWCD volunteer time 2. Spring 2019
Property owners 3. LOIA, local representatives, 2. Meetings, staff time, 3. Winter 2018

2. Develop specific plan and volunteer time

. . ) City of Elk River
implementation date with MN
DNR guidance 4. City of Elk River, LOIA, SWCD

e May 2018 legislation and
bonding bill approved

e September 2018
presentation to the LCCMR

3. Meetings, staff time,
volunteer time, legislative

3. Seek funding support discussions and presentations
through state legislature (46%),

4. Meetings, staff time, .
City of Elk River (37%) and lake o fi I November 2018 Local
property owners (21%) Option Sales Tax referendum
. approved
4. Proposed actions, budgets, 4. See pages 28-36

timelines and supporting detail

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)
Approval of state funding, city funding, meeting MIN Statute 103G.408 requirements, drawdown permit and dredging by City of Elk River.

Evaluation Process (How will you determine that the goal has been reached? What are your measures?) Successful implementation of actions will
result in a significant decrease in CLP abundance and an increase in water column depth within targeted locations.
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Strategic Priorities: City Beautification & Planning and Positioning. Employ resources toward long range benefit to the community.

Goal 2: Implement a comprehensive program to alleviate current ecological stressors and recreational impairment on Lake Orono,
brought about by excessive non-native vegetation, native plant overgrowth, algae proliferation, excess nutrients and sedimentation.

Strategies 2.2: Pursue State bonding capacity for sedimentation removal.

Objectives: Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Water Depth, Legislative Advocacy, Complete
Comprehensive Plans and Preservation of Assets.

Tasks/Action Steps
What will be done?

Responsibilities
Who will do it?

Resources
Funding/time/people/materials

Timeline
By when? Month/day/year

1. Meet with Representative
Nick Zerwas and Senator Mary
Kiffmeyer to provide plan
overview and request their
support in both navigating DNR
drawdown approval and seeking
sedimentation funding
assistance

2. Assistance in the further
development of the “Unique
Business Case” for state legislative
funding support

3. Develop legislative proposal
seek funding support through
state legislature (50%)

1. Patrick Plant

2. LOIA, local representatives,
City of Elk River

3. LOIA, City of Elk River, SWCD

1. Volunteer time
2. Legislature/staff/volunteer
time

3. City GIS Staff/SWCD/
Legislative Staff/volunteer time

1. Initial meetings with

Representative Zerwas held on
8/10/17 and Senator Kiffmeyer
meeting scheduled for 9/19/17

2. November 2017
3. Legislative process steps

e Draft by December 2017

e February 2018 HR 2820 and
SF 2546 bills introduced

e 2018 testimony provided in
House written testimony
provided to Senate

e May 2018 legislation and
bonding bill approved

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)

Bills authored in both House and Senate and advance through the legislative process.

Evaluation Process (How will you determine that the goal has been reached? What are your measures?)
Bill inclusion in the final approval bonding bill and signed by Governor Dayton.
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Strategic Priorities: City Beautification & Planning and Positioning. Employ resources toward long range benefit to the community.

Goal 2: Implement a comprehensive program to alleviate current ecological stressors and recreational impairment on Lake Orono,
brought about by excessive non-native vegetation, native plant overgrowth, algae proliferation, excess nutrients and sedimentation.

Strategies 2.3: Pursue a Lake Property Owner Assessments and City-wide sales tax or levy for sedimentation removal.

Objectives: Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Water Depth, Legislative Advocacy, Complete
Comprehensive Plans and Preservation of Assets.

Tasks/Action Steps
What will be done?

Responsibilities
Who will do it?

Resources
Funding/time/people/materials

Timeline
By when? Month/day/year

1. LOIA to take promotional
lead in public marketing and
hearings

2. Need meeting with City to
finalize implementation plan

3. With the Lake Orono
Restoration and Enhancement
(LORE) initiative the local option
sales tax became the primary
strategy with a city-wide levy as
a backup plan

4. The assessment strategy
focus is now through LID
creation, with a direct City
assessment as a backup plan

1. LOIA, City of Elk River
2. LOIA, City of Elk River
3. City of Elk River, LOIA
4. LOIA, City of Elk River

1. Staff/volunteer time
2. Staff/volunteer time

3. Promotional mailing separate
from any legal notice was done
in October of 2018, social media
and both the City and LOIA
websites were used to provide
information

4. Staff/volunteer time

1. Winter 2018 if legislation is
initiated this session

2. Meetings with the City took
place in April 2017, November
2017 and April 2018

3. In October 2018 Cal Portner
presented the Active Elk River
local sales tax option
referendum to the LOWQC

4. July 2018 to July 2019

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)
Creation of the primary funding strategies with backup contingency plans for funding sources.

Evaluation Process (How will you determine that the goal has been reached? What are your measures?)
November 2018 Local Option Sales Tax referendum approved. Monitor approval by legislature during 2019 session.
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Strategic Priorities: City Beautification & Planning and Positioning. Employ resources toward long range benefit to the community.

Goal 2: Implement a comprehensive program to alleviate current ecological stressors and recreational impairment on Lake Orono,
brought about by excessive non-native vegetation, native plant overgrowth, algae proliferation, excess nutrients and sedimentation.

Strategies 2.4: Pursue an Existing City Fund Set-aside to Build a Long-term Maintenance Fund for sedimentation removal.

Objectives: Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Water Depth, Legislative Advocacy, Complete
Comprehensive Plans and Preservation of Assets.

Tasks/Action Steps
What will be done?

Responsibilities
Who will do it?

Resources
Funding/time/people/materials

Timeline
By when? Month/day/year

1. Determine if use of existing
funds (e.g. TMDL bonding) are
feasible to create this long-term
maintenance fund or a new
source is required

2. Now being pursued as part of
Lake Orono Restoration and
Enhancement (LORE) initiative
planning

3. 2021-2024 Lake
Management Plan

1. City of Elk River
2. City of Elk River, LOIA
3. City of Elk River, LOIA, SWCD

1. Staff/volunteer time/meeting

1. Meetings held in December
2017 and October 2018

2. Winter/Spring 2019

3. Next four-year plan to be
developed in 2020

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)
Written action steps and budgetary items from the detailed Lake Orono Restoration and Enhancement (LORE) plan.

Evaluation Process (How will you determine that the goal has been reached? What are your measures?)
Development of an additional 2021- 2024 Lake Management Plan to include action steps and budgeting for short and long-term
sedimentation remediation and removal.
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Strategic Priorities: City Beautification & Planning and Positioning. Employ resources toward long range benefit to the community.

Goal 2: Implement a comprehensive program to alleviate current ecological stressors and recreational impairment on Lake Orono,
brought about by excessive non-native vegetation, native plant overgrowth, algae proliferation, excess nutrients and sedimentation.

Strategies 2.5: As a component of the Lake Management Plan, put in place a consistent Lake Vegetation Management Plan (LVMP) which
includes herbicide treatment strategies to effectively address invasive plants, native plant overgrowth and algae proliferation. It is
proposed the plan be funded through a combination of grants, City funding and the creation of a Lake Improvement District (LID) and/or
Friends of Lake Orono Fund.

Objectives: Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Water Depth, Legislative Advocacy, Complete
Comprehensive Plans and Preservation of Assets.

Tasks/Action Steps Responsibilities Resources Timeline

What will be done? Who will do it? Funding/time/people/materials By when? Month/day/year
1. Submit grants for formal 1. LOIA, SWCD, City of Elk River | 1. Staff/volunteer time 1. Winter of 2017 & 2018
point-intercept surveys to be 2. LVMP 2. Volunteer time 2. Winter 2018
done to provide data for
develop of a LVMP and for CLP 3. LOIA, SWCD, City of Elk River | 3. Staff/volunteer time, 3. Winter/Spring 2019
public waters treatments meetings

2. Seek donations for additional
CLP herbicide treatments in
public waters

3. Seek MN DNR guidance and
approval for initial LVMP

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)

All four grants were awarded. In 2017 CLP herbicide treatments in 4.27 acres of public waters funded by grants and 22 property private
property lakeshore treatments. In 2018 CLP herbicide treatments in 21.91 acres of public waters funded by donations, grants and 22
property private property lakeshore treatments (see page 59 for additional detail).

Evaluation Process (How will you determine that the goal has been reached? What are your measures?)
Successful implementation of actions resulted in a significant decrease in CLP abundance & native plant overgrowth in targeted locations.
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Strategic Priorities: City Beautification & Planning and Positioning. Employ resources toward long range benefit to the community.

Goal 2: Implement a comprehensive program to alleviate current ecological stressors and recreational impairment on Lake Orono,
brought about by excessive non-native vegetation, native plant overgrowth, algae proliferation, excess nutrients and sedimentation.

Strategies 2.6: Creation of a Lake Improvement District (LID) to Maintain and Improve Lake Orono Recreational Use, Water Quality &

Habitat.

Objectives: Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Water Depth, Legislative Advocacy, Complete
Comprehensive Plans and Preservation of Assets.

Tasks/Action Steps
What will be done?

Responsibilities
Who will do it?

Resources
Funding/time/people/materials

Timeline
By when? Month/day/year

1. Meet with Kenzie Phelps,
who was heavily involved in the
Three Lakes LID formation
(Briggs Chain) regarding insights
on the process of forming a LID
and lessons learned

2. Need a legal review to
determine if state statute
permits the City to use funds for
more than weed control

3. Meet with City and LOIA to
determine feasibility and if
appropriate create a LID
implementation plan

4. Initiate LID educational
campaign and property owner
petition signature drive

1. Patrick Plant

2. City of Elk River, LOIA
3. City of Elk River, LOIA
4. LOIA

1. Volunteer time

2. 459.20 AUTHORITY OVER
PUBLIC WATERS and

103G.621 COUNTY (& City) WEED
AND ALGAE DESTRUCTION AND
REMOVAL

3. LID examples reviewed: Karth
Lake LID, City of Arden Hills;
Grand Lake Improvement
District, Rockville; Birch Lake
Improvement District, White
Bear Lake; Lake George
Improvement District, Oak
Grove; Snail Lake Improvement
District, Shoreview; Coon Lake
LID; 3 Lake LID; and Otter Tail

County LIDs

4. Volunteer time

1. Meeting held 11/8/17
2. By end of November 2017

3. Meetings held on 4/20/17,
7/17/17,12/18/17 and 9/11/18

4. July 2018 to February 2019
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5. Submit LID proposal package
to City of Elk River and
DNR/MPCA meeting all
requirements of Minnesota
Statutes 103B.521 Subdivision
land Minnesota Rules
6115.0970 Subpart 1.

6. Review Advisory Report
Finding and modify LID proposal
package as needed

7. Conduct LID Public Hearing

8. Initiate organizational
structure and planning for first
annual meeting (if LID is
approved)

©® N o U

LOIA, City of Elk River, SWCD
LOIA, City of Elk River, SWCD
LOIA, City of Elk River, SWCD
LID appoint Board, LOIA

5. Staff/volunteer time,
meetings

6. Staff/volunteer time
7. Staff/volunteer time

8. Volunteer time

5. February 2019

6. March 2019
7. April 2019
8. April 2019 to July 2019

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)

Number of LID petition signatures received from eligible property owners (count at 52% as of December 2018). Creation of the LID
proposal package (which includes a copy of the current Lake Orono Management Plan).

Evaluation Process (How will you determine that the goal has been reached? What are your measures?

LID approval and minutes of first annual meeting.
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Lake Orono Water Quality Committee Lake Management Plan 2017-2020

Strategic Priorities: City Beautification & Planning and Positioning. Employ resources toward long range benefit to the community.

Goal 2: Implement a comprehensive program to alleviate current ecological stressors and recreational impairment on Lake Orono,
brought about by excessive non-native vegetation, native plant overgrowth, algae proliferation, excess nutrients and sedimentation.

Strategies 2.7: LOIA Organizational Development and the Creation of a Friends of Lake Orono Fund to Maintain and Improve Lake Orono.

Objectives: Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Water Depth, Legislative Advocacy, Complete
Comprehensive Plans and Preservation of Assets.

Tasks/Action Steps Responsibilities Resources Timeline

What will be done? Who will do it? Funding/time/people/materials By when? Month/day/year
1. Draft purpose statement and | 1. Patrick Plant, Christy Cox, 1. Volunteer time 1. Internal tagline for lake
tagline Katie Ganfield 2. Example organizations: maFagimtaIn'lc(plan and _external
2. Evaluate 501c.3 options and | 2. Patrick Plant, Christy Cox, Friends of the Mississippi River, | t28'In€ for lake promotion
recommend fund host entity Katie Ganfield Big Eagle Lake Association, 2. Decided 501c.3 is not as
3. Schedule LOIA launch 3. Christy Cox Cedar Lake Conservation Club valuable due to new tax laws.

3. Volunteer time 3. Meetings 4/25/17,5/17/17,
5/22/17,8/29/17, 11/9/17,
2/22/18,5/22/18, 9/6/18

4, Winter 2018

planning meeting 4. Christy Cox, Cindi Edwards-

4. Create and promote “Winter | Plant, Katie Ganfield 4. Volunteer time
Challenge” fundraiser

Outcomes and Evidence of Success (How will you know that you are making progress? What are your benchmarks?)

LOIA membership and volunteer growth. The purpose of the LOIA “Friends of Lake Orono Fund” is to seek resources to support the
advancement of the goals and objectives of the Lake Orono Management Plan and Lake Orono Water Quality Committee. The primary
form of support is generating new streams of revenue, but member recruitment, general communication and outreach assistance is also
provided.

Internal (Lake Management Plan) tagline: “Lakes Cannot Manage Themselves.” External tagline: “The Best Dammed Lake. Orono.”

Evaluation Process (How will you determine that the goal has been reached? What are your measures?)
LOIA membership and volunteer growth exceeded 100% from 2016 to 2018. The Winter Challenge in 2018 raised $4,675.00 in donations
from lake private owners to help expand CLP public waters treatments 500% when compared to the previous year.
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Lake Orono Water Quality Committee Lake Management Plan 2017-2020

Strategic Priority: Beautification — Attractive, welcoming streetscapes, primary corridors and waterways. Enforce Zoning Ordinances.

Goal 3: Maintain, restore or establish natural upland buffers to encourage wildlife, help prevent decline in species, deter Canada geese,
and provide enjoyment for future generations.

Strategies 3.1: Primary strategy to achieve will be the Lake Orono Improvement Association partnering with the Sherburne County COLA
and using City of Elk River programs and educational mediums.

Objectives: Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Lake Depth, Complete Comprehensive Plans
and Preservation of Assets.

Tasks/Action Steps Responsibilities Resources Timeline

What will be done? Who will do it? Funding/time/people/materials By when? Month/day/year
1. Complete lake shoreline 1. SWCD, LOIA, City of Elk River | 1. Staff/volunteer time, GPS 1. 2018-2020
health inventory 2. LOIA, City of Elk River, swcp | @"d mapping equipment 2. 2018-2020
2. Develop educational program 3. SWCD, LOIA 2. Volunteer/staff time, $400 in 3. 2017-2020

for lake residents and lake users printing supplies
including BMPs and AIS

. . 3. Staff/volunteer time
detection and prevention

3. Share resources (websites,
social media, pamphlets, guest
speakers, etc.) with SC COLA

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)

SC COLA’s shared vision statement is: “Protecting our lakes, rivers and waterways today and tomorrow.” Its primary mission is to
enhance the work of member lake associations in their efforts to preserve fish and wildlife habitats; the economic, recreational and
natural environmental values of our shorelands and waters; and promote their safe and responsible use.

Shoreland survey will provide context for buffer and wildlife discussion. Educational program will be defined and implemented.

Evaluation Process (How will you determine that the goal has been reached? What are your measures?)
Confirm reaching 50% of lake property owners with educational materials or presentations. Implement 1-2 shoreline restorations/year.
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Lake Orono Water Quality Committee

Lake Management Plan 2017-2020

Strategic Priority: Beautification — Attractive, welcoming streetscapes, primary corridors and waterways. Enforce Zoning Ordinances.

Goal 4: Increase public awareness and use of Best Management Practices targeting the reduction of sedimentation, phosphorus and salt
inputs from upstream and shoreline sources to Lake Orono.

Strategies 4.1: Primary strategy to achieve will be the Lake Orono Improvement Association partnering with the Sherburne County COLA
and using City of Elk River programs and educational mediums.

Objectives: Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Lake Depth, Complete Comprehensive Plans
and Preservation of Assets. Establish detailed plans to improve water clarity in both Upper and Lower Lake Orono by further pinpointing
sources and implementing a reduction action plan.

Tasks/Action Steps
What will be done?

Responsibilities
Who will do it?

Resources
Funding/time/people/materials

Timeline
By when? Month/day/year

1. Participate in educational
events or presentations focusing
on water quality reduction

2. Identify critical source areas

3. Identify private property
owners within critical source
area zones interested in BMP
implementation

4. Seek funding for
conservation work

1. LOIA, City of Elk River,
Sherburne SWCD, SC COLA

2. Sherburne SWCD

3. Sherburne SWCD, LOIA, City
of Elk River

4. Sherburne SWCD, LOIA, City
of Elk River

1. Staff/volunteer time, guest
speakers

2. Staff/volunteer time, field
verifications

3. Volunteer/staff time

4. Clean Water Funds, Section
319 grants, staff time

A w N

Annual occurrence
June 2019
June 2019
July 2019

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)
A survey will be completed to identify potential erosion areas along Elk River, Briggs Lake Chain, and other upstream waters. At least 15
owners will be contacted to determine interest in amending areas of erosion and soil loss.

Evaluation Process (How will you determine that the goal has been reached? What are your measures?)
Success will be measured by completing inventories, determining willing private property owners, providing a technical assistance plan,
and seeking cost-share opportunities through grants.
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Lake Orono Water Quality Committee

Lake Management Plan 2017-2020

Strategic Priority: Beautification — Attractive, welcoming streetscapes, primary corridors and waterways. Enforce Zoning Ordinances.

Goal 4: Increase public awareness and use of Best Management Practices targeting the reduction of sedimentation, phosphorus and salt
inputs from upstream and shoreline sources to Lake Orono.

Strategies 4.2: Establish detailed plans to improve water clarity in both Upper and Lower Lake Orono by further pinpointing sources and
implementing a reduction action plan.

and Preservation of Assets.

Objectives: Improve Water Quality, Lake Recreational Usability, Maintain Habitat, Maintain Lake Depth, Complete Comprehensive Plans

Tasks/Action Steps
What will be done?

Responsibilities
Who will do it?

Resources
Funding/time/people/materials

Timeline
By when? Month/day/year

1. Continue water quality
monitoring of Upper and Lower
Lake Orono to establish baseline
and trend related data

2. Leverage SC COLA to improve
residential education and
awareness in Elk River
Watershed and County

3. Support conservation
practices completed in Elk River
Watershed

4. Support shoreline healthy
shoreline practices along Lake
Orono

5. Continue to evaluate
stormwater control practices
and implement BMPs within
stormwatershed as appropriate

LA A

LOIA, City of Elk River SWCD
SC COLA, LOIA, SWCD

SWCD, LOIA, City of Elk River
LOIA, SWCD, City of Elk River
City of Elk River, SWCD, LOIA

1. LOIA volunteers, City of Elk
River funds, SWCD analysis

2. Volunteers, SWCD staff, high
school educators, newsletter
and newspaper publications

3. SWCD capacity funds and
grants. Word of mouth
advertising by City staff and
LOIA, letters of support as
needed

4. LOIA volunteers & City staff
increase education and
awareness. Utilize SWCD cost-
share program as appropriate

5. City and SWCD staff time,
state grants, LOIA volunteer
support

1. Continue monitoring and
report updating annually

2. Hold 1 education event
annually, publicize education
article twice annually

3. Implement projects in Elk
River Watershed as specified in
County Local Water
Management Plan

4. Publicize education articles
annually

5. Evaluate stormwater
practices on an annual basis
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Lake Orono Water Quality Committee Lake Management Plan 2017-2020

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)
Success will be determined by a continued trend of increasing or maintaining water quality conditions, as determined by long-term trend
analysis in water quality data parameters.

Evaluation Process (How will you determine that the goal has been reached? What are your measures?)
Lake Orono will meet state nutrient criteria and be suggested for Impaired status delisting within 20 years. Improvements in water
quality will be reached not only numerically but also by anecdotal accounts (user perception).
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Lake Orono Water Quality Committee

Lake Management Plan 2017-2020

Strategic Priority: Community Development — Enhance and expand community involvement and public participation through a variety of

innovative outlets.

Goal 5: Build the public perception and “brand” of Lake Orono as a quality recreation destination, valuable community asset and safe

lake.

Strategies 5.1: Primary strategy to achieve will be using Lake Orono Improvement Association, City of Elk River and County
communication tools, programs and educational mediums.

Objectives: Promote Community Brand.

Tasks/Action Steps
What will be done?

Responsibilities
Who will do it?

Resources
Funding/time/people/materials

Timeline
By when? Month/day/year

1. Define clear roles and
collaborate to make perception
and “brand” improvements

2. City of Elk River: better
integrate existing efforts and
provide updates on potential
additional communications staff

3. Create new Lake Orono
handbook (initially publish and
the make available online)

4. Leverage websites, social
media, education efforts and
periodic mailings for promotion

1. LOIA, City of Elk River, SWCD
2. City of Elk River

3. LOIA, City of Elk River

4. LOIA, City of Elk River, SWCD

1. LOIA: assign volunteers and
consider creating a committee
to take the lead in marketing,
communications and education
City: staff support time

SWCD: staff support time (and
possibly Sherburne County)

2. City staff time

3. LOIA volunteers & City staff
time

4. LOIA volunteers and City staff
time

1. December 2017 to June 2018

2. Ongoing (e.g. the LORE
website), additional staff TBD

3. Fall 2017 then ongoing
4. Ongoing

Evidence of Success (How will you know that you are making progress? What are your benchmarks?)
Creation of an external tagline: “The Best Dammed Lake. Orono.” and very popular set of promotion products that have sold well.

Evaluation Process (How will you determine that the goal has been reached? What are your measures?)
Period surveying of the general public and ongoing monitoring of local social media to document public perception trends (+ or -).
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Lake Orono Water Quality Committee

2017 — 2020 Lake Orono Management Plan Budget draft 3-7-19

Lake Management Plan 2017-2020

SWCD - Individual Lake

Estimated City — Cash LOIA/FOLO* — LOIA — In-kind Cash SWCD — State Legacy City City-wide Property Special Improvement

(Note: does not include costing the 1,000s of hours LOIA volunteers, City & SWCD staff spent authoring the lake management plan, writing grants, filing DNR permits, project bidding, meetings, etc.)

2017 Expenditures and Activities Expense Contribution Cash Contribution Contribution Contribution AIS Grant Fund/Bonding Bonding Levy Owners Assessment District (LID) Balance
Chemical testing (total phosphorus and chlorophyll-a ) ($975) $491 $484 S0
MPCA Citizen Lake Monitoring Program (seasonal lake health & ice reporting) ($490) $490 S0
Curly-leaf Pondweed (CLP) Public Waters Removal & 2018 Prepayment ($2,572) $305 $200 $138 $1,929 )
Organized Aquatic Plant Herbicide Treatments 20 individual properties ($7,500) $339 $7,161 S0
Aquatic Plant Point-Intercept Surveys ($2,172) $246 $298 $1,629 S0
Fecal Coliform Contaminant Testing ($2,510) $2,510 s$o
City Testing for TMDL ($697) $697 S0
Re-calibrate City TMDL modeling ($5,000) $5,000 $0
Zebra Mussel Veliger Sampling ($265) $133 $132 S0
CLP, Native Plant Overgrowth and Algae Proliferation Mapping ($309) $309 S0
Lake & Waterways Education, Communication & Brand Promotion** ($80,678) $514 $1,044 $79,120 S0
Lake Orono Handbook (printed & online) ($600) $270 $125 $205 ]

Totals ($103,767) $9,857 $1,137 $2,803 $79,252 $3,558 $o $o $o $7,161 $o $0 )

*Friends of Lake Orono — to fund: herbicide treatments in 2018, education and community outreach, Lake Orono brand marketing, water craft AIS inspections and possibly fish stocking
**Lake & Waterways Education, Communication & Brand Promotion via presentations, events, websites, Facebook, newsletters, e-news, email, US mail

SWCD — Individual Lake
Estimated City — Cash LOIA/FOLO — Cash LOIA — In-kind Cash SWCD - State Legacy City City-wide Property Special Improvement

2018 Expenditures and Activities Expense Contribution Contribution Contribution Contribution AIS Grant Fund/Bonding Bonding Levy Owners Assessment District (LID) Balance
Sedimentation Study Update, Core Collection & Lab Analysis Results ($27,140) $27,140 S0
Chemical testing (total phosphorus and chlorophyll-a ($979) $493 $486 S0
MPCA Citizen Lake Monitoring Program (seasonal lake health & ice reporting) ($492) $492 $o
Curly-leaf Pondweed (CLP) Public Waters Removal from 21.91 acres*** ($9,290) $950.25 $6,339.76 $2,000 S0
Organize Aquatic Plant Herbicide Treatments of 40 individual properties ($15,000) $349 $7,500 ($7,151)
Aquatic Plant Point-Intercept Surveys ($2,800) $350 $350 $2,100 so
E-coli Coliform Contaminant Testing ($1,951) $1,951 S0
TMDL Water Quality Testing ($1,156) $1,156 $o
AIS mapping and Zebra Mussel Veliger Sampling ($266) $134 $133 S0
Lake & Waterways Education, Communication & Brand Promotion ($85,641) $503 $1,048 $79,436 ($4,653)
Lake Orono Handbook (online except for new lake residents) ($100) $50 $50 $0

Totals ($144,814) $32,389 $7,242 $2,210 $79,569 $4,100 $o $0 $o $7,500 S0 $0 ($11,804)

Shaded cells indicate the most likely options for funding sources
***|ncludes Private Lakeshore Owner Donations of $4,675, 2018 CLP Treatment Prepayment last year of $688.50 and LOIA contribution of $359.34
SWCD - Individual Lake
Estimated City — Cash LOIA/FOLO — Cash LOIA — In-kind Cash SWCD — State Legacy City City-wide Property Special Improvement

2019 Expenditures and Activities (draft) Expense Contribution Contribution Contribution  Contribution AIS Grant Fund/Bonding Bonding Sales Tax Owners  Assessment District (LID) Balance
Lake Orono Restoration (Sedimentation Removal & Reuse) ($3,565,000) $1,500,000 $1,000,000 $750,000 ($315,000)
Environmental Assessment Worksheet for the LORE project™*** ($30,000) $30,000 $o
Fisheries Survey Completed by DNR SO S0
Chemical testing (total phosphorus and chlorophyll-a ) ($983) $495 $488 S0
Added tests to determine sources of reduced Lower Lake Orono water quality ($1,599) $1,599 $0
MPCA Citizen Lake Monitoring Program (seasonal lake health & ice reporting) ($494) $494 o)
Curly-leaf Pondweed (CLP) Public Waters Removal from at least 11 acres***** ($4,807) $333 $2,474 $2,000 $2,140 $2,140
Organize Aquatic Plant Herbicide Treatments of 40 individual properties ($15,600) $352 $8,100 ($7,148)
Aquatic Plant Point-Intercept Surveys ($2,800) $350 $350 $2,100 s$o
E-coli Coliform Contaminant Testing ($1,500) $1,500 ]
TMDL Water Quality Testing ($1,161) $1,161 S0
AIS mapping and Zebra Mussel Veliger Sampling (S266) $134 $133 S0
Lake & Waterways Education, Communication & Brand Promotion ($90,641) $505 $1,052 $79,754 ($9,330)
Lake Orono Handbook (online except for new lake residents) ($100) $50 S50 S0

Totals ($3,714,950) $34,191 $3,378 $3,817 $79,886 $4,100 $1,500,000 $0 $1,000,000 $8,100 $o $752,140 ($329,338)

Shaded cells indicate the most likely options for funding sources
*****$315K are targeted in saving through project cost efficiencies
*****| |ID amount collected would be for CLP public waters or lakewide treatments in 2020 as needed and approved
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Lake Orono Water Quality Committee

Lake Management Plan 2017-2020

SWCD — Individual Lake
Estimated City — Cash LOIA/FOLO — Cash LOIA - In-kind Cash SWCD —  State Legacy City City-wide Property Special Improvement

2020 Expenditures and Activities (draft) Expense Contribution Contribution Contribution Contribution AIS Grant Fund/Bonding Bonding Levy Owners Assessment District (LID) Balance
Chemical testing (total phosphorus and chlorophyll-a ) ($987) $497 $490 $o
Added tests to determine sources of reduced Lower Lake Orono water quality ($2,105) $1,605 $500 S0
MPCA Citizen Lake Monitoring Program (seasonal lake health & ice reporting) ($494) $494 $o
Curly-leaf Pondweed (CLP) Public Waters Removal from at least 15 acres****** ($6,555) $333 $333 $2,000 $3,888 $o
Organize Aquatic Plant Herbicide Treatments of 40 individual properties ($15,600) $352 $8,100 ($7,148)
Aquatic Plant Point-Intercept Surveys ($2,800) $350 $350 $2,100 S0
E-coli Coliform Contaminant Testing ($1,500) $1,500 $o
TMDL Water Quality Testing ($1,161) $1,161 $o
AIS mapping and Zebra Mussel Veliger Sampling ($266) $134 $133 $o
Lake & Waterways Education, Communication & Brand Promotion ($90,641) $507 $1,056 $80,073 ($9,004)
Lake Orono Handbook (online except for new lake residents) ($100) S50 S50 S0

Totals ($122,208) $4,193 $1,240 $3,829 $80,206 $4,100 S0 $o $o $8,100 S0 $4,388 ($16,152)

Shaded cells indicate the most likely options for funding sources
*¥*%*%*1D amount collected would be for CLP public waters or lakewide treatments in 2021 as needed and approved
SWCD - Individual Lake
Estimated City — Cash LOIA/FOLO — Cash LOIA - In-kind Cash SWCD -  State Legacy City City-wide Property Special Improvement

Long-term Expenditures and Activities (target 2039 — 2049)******* Expense Contribution Contribution Contribution  Contribution AIS Grant Fund/Bonding Bonding Levy Owners Assessment District (LID) Balance
Lake Orono Restoration (Sedimentation Removal) ($5,000,000) $1,500,000 ($3,500,000)
Other???

Totals ($5,000,000) S0 S0 $0 S0 $0 $1,500,000 $0 S0 S0 S0 S0 ($3,500,000)

Page

Shaded cells indicate the most likely options for funding sources

***x*x*Funds built over 20 to 30 years (alternate plan being consider is periodic maintenance of sediment every 5 to 7 years, so it doesn't get out of control and another major project is avoided)
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Lake Orono Water Quality Committee

VI. Document History

Lake Management Plan 2017-2020

Version Description Date Author(s)
1 Management Plan Outline Created and Approved by 08/12/2016 Dan Cibulka and
the Lake Orono Water Quality Committee (LOWQC) Patrick Plant
1.1 Appendices and Section Assignments Added 11/01/2016 | Patrick Plant
Section Assignments Approved by the LOWQC 12/19/2016
Aquatic Vegetation, Planning Background and .
1.2 Acknowledgements and Introduction to Lake Orono 01/12/2017 Eaa;ingI;jll::tand
Sections Added and the Appendices expanded
13 Aquatic Yegetatlon 'sectlor? edited and Conclusions 02/22/2017 Dan‘C|bqua and
(alternatives analysis) section added Patrick Plant
1.4 Fisheries section added 02/27/2017 Dan‘C|bqua and
Patrick Plant
1.5 Sedimentation section added 03/02/2017 Cindi Edwards—PIant
and Patrick Plant
Sedimentation section edited and Wildlife section Cindi Edwards-Plant
1.6 added 03/30/2017 and Patrick Plant
17 Neefjs Assessment and Stakeholder Participation 03/31/2017 Christy Cox and Tera
section added Olson
. . Amanda Bednar,
18 Watgrshed and Water Quality Sfectlons updated and 04/3/2017 | Dan Cibulka and
Public Use, Access and, Aesthetics added .
Brandon Wisner
. . Dan Cibulka, Cindi
19 Execut'lve Summary section fadded, changes accepted 04/26/2017 | Edwards-Plant and
and minor edits done to various sections .
Patrick Plant
1.10 Neefjs Assessment and Stakeholder Participation 05/17/2017 Patrlck Plant and
section updated Christy Cox
111 Implen'wentat'lon Plrfm section added Alternatives 05/17/2017 | Patrick Plant
Analysis section edited
112 Tabl'e of Co.ntents, Executive Summary and Appendices 07/06/2017 Chrlrc,ty Cox and
sections edited Patrick Plant
. . . . Dan Cibulka, Carl
113 Aquatic Vegejcatlon, AIterr'matlves Analysis and 08/16/17 Klimah and Patrick
Implementation Plan section comments added Plant
114 Executive Summary, Aqua'tlc Veg'etatlon and 08/21/17 Patrick Plant
Implementation Plan sections edited
Lake Data Review, Sedimentation, and Aquatic .
115 Vegetation section comments added 08/22/17 Patrick Plant
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Lake Management Plan 2017-2020

VI. Document History (continued)
Version Description Date Author(s)
116 Aquatlc Vegetation and Implementation Plan sections 09/14/17 Dan‘C|bqua and
edited Patrick Plant
117 Lake Data Review, Aquatic Vegetation section and 09/17/17 — Dan Cibulka and
) Implementation Plan comments and section edits 09/19/17 Patrick Plant
Glossary added. Table of Contents, Water Quality, Dan Cibulka, Cindi
. . . . . 09/21/17 -
1.18 Fisheries, Implementation Plan and Appendices sections Edwards-Plant and
. 09/29/17 .
edited Patrick Plant
‘ . ‘ ' 10/16/17 - Dan Cibulka, Cindi
1.19 Implementation Plan and Appendices sections edited Edwards-Plant and
10/26/17 .
Patrick Plant
Aquatic Vegetation, Implementation Plan and 12/8/17 - Cindi Edwards'—
1.20 . . . Plant and Patrick
Appendices sections edited 12/13/17
Plant
Aquatic Vegetation and Implementation Plan sections 1/31/18 Cindi Edwards-
1.21 edited, added multi-year goals and Budget (projected Plant and Patrick
- . 2/13/18
expenses, personnel requirements and funding sources) Plant
192 Public Use, Access and, Aesthetics section and 4/19/18 - Amanda Bednar
) Implementation Plan Budget edited 4/20/18 and Patrick Plant
Cindi Edwards-
I . . 4/24/18 - Plant, Patrick Plant
1.23 Wildlife and Implementation Plan Budget edited 5/3/18 and Brandon
Wisner
. . . . . 11/9/18 - Dan Cibulka and
1.24 Lake Data Review, Aquatic Vegetation section edits 11/16/18 Patrick Plant
Table of Contents, Needs Assessment and Stakeholder Amanda Bednar,
S . . 12/11/18 - .
1.25 Participation sections and Implementation Plan Budget Patrick Plant and
. 12/20/18 .
edited Brandon Wisner
Needs Assessment and Stakeholder Participation,
Sedimentation, Aquatic Vegetation, Public Use, Access 1/2/19 - .
1.26 and, Aesthetics, Alternatives Analysis, Implementation 2/8/19 Patrick Plant
Plan sections and appendices edited
197 Lake Data Review, Sedimentation, Aquatic Vegetation 2/11/19 - Dan Cibulka and
) and Implementation Plan Budget section edits 3/7/19 Patrick Plant
Implementation Plan section edited, final technical 2/13/19 - Dan Cibulka, Cindi
1.28 . . . Edwards-Plant and
review and figures and table numbers assigned 3/24/19 Patrick Plant
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VII. Appendices

NouhkwNRE

10.

11.

12.

13.

Operation Lake Orono Visioning Session Results

2013 - 2014 Lake Orono Shoreland Owner Survey Results

2016 Lake Orono Survey Results

2017 - 2020 LOWQC Calendar of Action Items

2017 & 2018 Lake Orono Point-Intercept Surveys Photos & Data

MN DNR Fisheries Management Standard Lake Survey Report 2008

Overarching MN Waters Management Statutes
a. CHAPTER 103G. WATERS OF THE STATE
b. Public Waters Index (topics) 2012
Drawdown Related Statutes & FAQs
a. 103G.407 WATER LEVEL CONTROLS FOR PUBLIC WATERS WITH AN OUTLET
103G.408 TEMPORARY DRAWDOWN OF PUBLIC WATERS 2018
Drawdown Information: Minnesota DNR
Aquatic Plant Regulations: Minnesota DNR
Aquatic Invasive Plant Management Program: Minnesota DNR
Drawdown Process Facts 2014 (Rice Lake)
g. Drawdown Business Case 2014 (Rice Lake)
Dredging Related Statutes & FAQs
a. MN Revisor Website Search on “Dredge”
Funding Related Statutes & FAQs
a. 459.20 AUTHORITY OVER PUBLIC WATERS (to create a LID)
b. 103G.621 COUNTY (& City) WEED AND ALGAE DESTRUCTION AND REMOVAL
c. 103G.625 MUNICIPAL CONTROL OF AQUATIC VEGETATION AND ORGANISMS
d. CHAPTER 103B. WATER PLANNING AND PROJECT IMPLEMENTATION (BWSR, WD, LID)
Minnesota GreenStep Cities: Environmental Management Best Practice Action 7
a. Create/assist a Lake Improvement District
Lake Vegetation Management Plan Statutes & FAQs
a. CHAPTER 6280, AQUATIC PLANTS AND NUISANCES
b. 6280.1000 VARIANCE AND LAKE VEGETATION MANAGEMENT PLAN
c. 6280.0250 STANDARDS FOR AQUATIC PLANT MANAGEMENT PERMIT ISSUANCE
Newspaper Articles and Quotes
a. Minnesota Lakes and Rivers: “There are over 500 lake associations in Minnesota. Taken
together they are the largest (over 100,000 members), most generous (contributing
$6.25 million annually to lake work), and hardest working (1.2 million volunteer hours)

~0 o0 T

conservation group in the state”. December 5, 2017

b. http://www.startribune.com/minnesota-lake-associations-give-millions-in-money-and-
volunteer-hours-study-finds/449083933/ October 2, 2017

c. http://www.startribune.com/muddy-minnesota-swamped-by-water/449125243/
October 3, 2017
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https://www.dropbox.com/s/uek9279rrb7xe8f/Operation Lake Orono results.doc?dl=0
https://www.dropbox.com/s/nn9zad9wflyyvlo/2013-2014 Lake Orono Shoreland Owner Survey Results.pdf?dl=0
https://www.dropbox.com/s/5mem1is9jrm1d78/2016 Lake Orono Survey Results.pdf?dl=0
https://www.dropbox.com/s/xihqq290v3rrp56/2017 %E2%80%93 2020 LOWQC Calendar of Action Items.docx?dl=0
https://drive.google.com/drive/folders/0B4NGwtq634b-bm1qcTRHb05faEU?usp=sharing
https://www.dropbox.com/s/zxjmtfxbtjpi55i/MnDNR Fisheries Management Standard Lake Survey Report 2008.pdf?dl=0
https://www.revisor.mn.gov/statutes/?id=103G
https://www.revisor.mn.gov/topics/?type=statute&id=S5411806&year=2012
https://www.revisor.mn.gov/statutes/?id=103G.407
https://www.revisor.mn.gov/statutes/?id=103G.408
http://www.dnr.state.mn.us/areas/fisheries/littlefalls/drawdown.html
http://www.dnr.state.mn.us/shorelandmgmt/apg/regulations.html
http://www.dnr.state.mn.us/invasives/eco/aquatic_plants.html
http://ricelake.homestead.com/Drawdown_2014-2015.html
http://ricelake.homestead.com/files/Facts_about_lake_drawdowns.htm
https://www.leg.state.mn.us/search?q=dredge
https://www.revisor.mn.gov/statutes/?id=459.20
https://www.revisor.mn.gov/statutes/?id=103G.621
https://www.revisor.mn.gov/statutes/?id=103G.625
https://www.revisor.mn.gov/statutes/?id=103B
https://greenstep.pca.state.mn.us/bestPracticesDetail_actions.cfm?bpid=19&aid=887
https://www.revisor.mn.gov/rules/?id=6280
https://www.revisor.mn.gov/rules/?id=6280.1000
https://www.revisor.mn.gov/rules/?id=6280.0250
http://www.startribune.com/minnesota-lake-associations-give-millions-in-money-and-volunteer-hours-study-finds/449083933/
http://www.startribune.com/minnesota-lake-associations-give-millions-in-money-and-volunteer-hours-study-finds/449083933/
http://www.startribune.com/muddy-minnesota-swamped-by-water/449125243/
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VIII. Glossary

Aquatic Invasive Species (AlS): A nonnative species that: (1) causes or may cause economic or
environmental harm or harm to human health; or (2) threatens or may threaten natural resources or the
use of natural resources in the state.

Alternatives Analysis: Problem-solving approach used to minimize environmental harm by comparing
multiple potential solutions in the context of a specific problem, design goal, or policy objective. It is
intended to inform decision-making in situations with many possible courses of action, a wide range of
variables to consider, and significant degrees of uncertainty.

Bathymetry: Lake depth.

Best Management Practices (BMPs): Proven ways to prevent movement of pollutants to surface water
and groundwater.

Buffer: Vegetative strip of native plants used to filter runoff.
Dewater: Drain; remove water.
Ecology: The totality or pattern of relations between organisms and their environment.

Eutrophic Lakes: Lakes with large amounts of nutrients, murky, shallow water, with silty bottoms and a
mix of game fish and carp. They are typically found in southern Minnesota.

Impaired Waters: Waters with chronic or recurring monitored violations of the applicable numeric or
narrative water quality standards under the Clean Water Act.

Impervious: Does not allow the penetration of water, including buildings, roads, roofs, decks, sidewalks,
etc.

Impoundment: A body of water formed by a dam.

Lake Improvement District (LID): A taxable district formed by a Minnesota county or city to preserve the
natural character of lakes located wholly within their boundaries and their shoreland environment
where feasible and practical, improve the quality of water in lakes; provide for reasonable assurance of
water quantity in lakes where feasible and practicable, and to assure protection of the lakes from the
detrimental effects of human activities and certain natural processes.

Load: The total amount of pollutants entering a waterbody from one or multiple sources, measured as a
rate, as in weight per unit time or per unit area.

Morphology: A branch of biology that deals with the form and structure of animals and plants.

Native: Animal or plant species naturally present and reproducing within this state or that naturally
expands from its historic range into this state.

Nonpoint Source Pollution: Pollutants that enter waters from dispersed and difficult to identify sources,
such as runoff from a parking lot or farm field or pollutants carried by rain.

Phosphorus: A nutrient for plant growth.

Point Source Pollution: Pollutants introduced to waters through a specific outlet, such as a pipe from an
industrial plant.

Point Intercept (P1): A process of delineating and mapping native and invasive aquatic plants using GPS
points.

Rain/storm event: A 24-hour period of precipitation that results in runoff.

Runoff: Precipitation that flows overland to surface streams, rivers, and lakes.
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Secchi Disc: A tool that is used to measure the transparency of lake water. A Secchi disk is an eight-inch
weighted disk on a calibrated rope, either white or with quadrants of black and white. To measure water
transparency with a Secchi disk, the disk is viewed from the shaded side of a boat. The depth of the
water at the point where the disk reappears upon raising it after it has been lowered beyond visibility is
recorded.

Sedimentation: The action or process of depositing sediment (matter).

Stakeholder: Denoting a type of organization or system in which all the members or participants are
seen as having an interest in its success.

Substrate: The base upon which an organism lives.

Suspended solid: Particles that are larger than 2 microns found in the water column. These solids
include anything drifting or floating in the water, from sediment, silt and sand to plankton and algae.
The more solids present in the water, the less clear the water will be.

Turbidity: A measure of the extent to which light passing through water is reduced due to suspended
materials.

Total Maximum Daily Load (TMDL): Defines the pollutant load that a waterbody can acquire without
violating water quality standards, and allocates the pollutant loading between contributing point
sources and non-point sources.

Wetland: An area of land that has mostly wet soil at least part of the year, is saturated with water either
above or just below the surface and is covered with plants that have adapted to wet conditions.

Water Quality: The biological, chemical, and physical conditions of a waterbody. It is a measure of a
waterbody’s ability to support beneficial uses.
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