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1. Executive Summary 
 
This is the fourth version of the Sherburne County Local Water Management Plan (Water Plan). The 
first version was adopted by the County in 1992 and was revised in 1995 and in 2002. This version of 
the Water Plan is in effect through February 28, 2017. The Implementation Program outlined in 
Section 3 focuses on the first five years of the effective time frame of the plan. In 2012, the plan will 
be amended to update the Implementation Program for the final five years. The Sherburne Soil and 
Water Conservation District has been delegated the responsibility for developing and implementing the 
Local Water Management Plan. 
 
 
Sherburne County is located in east central Minnesota. The County Seat is located in Elk River. Elk 
River is approximately 35 miles northwest of Minneapolis and 30 miles southeast of St. Cloud. 

 
Figure 1. Location of Sherburne County 

The estimated 2006 population of Sherburne County is 87,322 with 49,280 residing within 
incorporated areas. The County has experienced rapid population growth in recent decades and is one 
of the fastest growing Counties in Minnesota (Figure 2). Based on birth rate statistics provided by the 
Sherburne County Public Health Department, the projected population increase may be conservative. 
The rapid population growth of Sherburne County is primarily due to its proximity to the Twin Cities 
metropolitan area and the St. Cloud urban area. 
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Figure 2. Sherburne County Population Trends
Sources: Minnesota Dept. of Administration, Sherburne County 

Auditor/Treasurer Dept.

 
 
Background on Local Water Management Planning 
 
Comprehensive Local Water Planning began at the state level in 1985 when a statewide planning 
committee was formed to make recommendations to the legislature about local water planning.  The 
Legislature, after a yearlong effort, passed Comprehensive Local Water Planning into law as Chapter 
110B in the spring of 1986. In 2003, the statute governing County Water Plans was revised and is 
currently found in M.S. 103B. The County Water Plans are now referred to as “Local Water 
Management Plans”. 
 
The Sherburne County Board determined on August 2, 1989 that the Sherburne Soil and Water 
Conservation District (SWCD) Board of Supervisors should be the lead agency in the local water plan.  
The Sherburne County Water Planning Task Force, appointed by the SWCD Supervisors and County 
Board to represent the county's interest, met monthly starting in March 1990. It established the issues, 
goals, objectives, actions, and implementation strategies, and was the principal architect of the first 
version of the Sherburne County Water Plan. Following adoption of the County Water Plan in 1992, 
the County Board appointed a Water Plan Advisory Committee to review plan implementation and to 
update the Water Plan every five years. 
 
County Water Plan Advisory Committee 
 
Committee Members:                               Board, Agency or City/Township of Residence 
John Riebel Sherburne County Board 
Lee Schlosser Sherburne SWCD 
Bryan Adams Livonia Township 
Garry Anderson East St. Cloud 
Roger Nelson Blue Hill Township 
Nels Andersen Livonia Township 
C. Perry Schenk Palmer Township 
John Weicht Elk River 
Barbara Tucker Clear Lake Township 
Terry Polsfuss Palmer Township (member through March, 2006) 
Alternates:  
Tiffany Babich Big Lake Township 
Revised April 10, 2007 



Sherburne County Water Plan 2007 1-3

Revised April 10, 2007 

John Barr Becker Township 
County and State Advisors:  
Mark Basiletti, Water Plan Coordinator Sherburne SWCD 
Gina Hugo, Secretary Sherburne SWCD 
Nicola Blake-Bradley Sherburne County Zoning (member through January, 2006) 
Jennifer Oknich Sherburne County Zoning 
Vonna Henry Sherburne County Public Health 
Tana Haugen-Brown Sherburne County Extension 
Margaret Leach Minn. Pollution Control Agency 
Jason Weinerman Minn. Board of Water and Soil Resources 
 
The Purpose and Scope of the Sherburne County Local Water Management Plan 
 
The Water Plan focuses on the quality and quantity of surface water and groundwater, and related land 
uses that effect water resources. The purpose of the Water Plan is: 
 

1. To identify existing and potential problems or opportunities for the protection, management, 
and development of water resources and related land resources in the County 

 
2. To identify priority concerns to be addressed during the effective time frame of the plan, and 
 
3. To develop and implement a plan of action to address priority concerns. 

 
The Water Plan applies to the entire geographic area of Sherburne County including incorporated and 
unincorporated areas.  

 
Surface Water, Ground Water and Related Resources 
 
To facilitate the planning process, the county has assembled and studied available information relating 
to the physical environment, surface and groundwater resources, and related land use. This information 
is summarized in Appendix 2 in the context of watershed units and ground water systems. 
 
The Water Plan Advisory Committee used the assembled information to better understand the nature 
and condition of the County’s water and water related resources. 
 
Water Plan Priorities 
 
The process through which priority concerns were selected is described in Section 2. The following 
three concerns were identified as high priority for this planning period: 
 
(1)  Impaired and degraded lakes and streams in the Elk River Watershed; 
 
(2)  Increasing urban and residential land use replacing agriculture, forest and open space creates a 
concern about water quantity and quality due to increased impervious areas; and 
 
(3)  Quality and quantity of riparian and aquatic vegetation. 
 
The Implementation Plan 
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The implementation plan specifies goals, objectives, and specific actions to address issues and 
concerns identified in the plan. Where appropriate, priority watersheds for actions are specified. 
 
Goals, in the context of this plan, are general statements that clearly communicate what is to be 
accomplished over the long-term to address the priority concerns. Goals are achievable in a reasonable 
period of time. 
 
Objectives state how the goal will be accomplished by breaking it down into smaller, more specific 
measures that will be taken. Objectives are measurable. 
 
Actions are specific activities that the county has identified as being necessary to achieve the goals and 
objectives identified in this plan.  Actions include activities such as educational programs, land 
treatment projects, monitoring of water resources and development of ordinances and land use 
controls. 
 
Goals have been developed for each priority concern as follows: (1) Reduce pollutant levels for 
impaired lakes and streams and maintain water quality where resources meet state standards; (2) 
Mitigate the quantitative and qualitative storm water impacts to surface water from urban and 
residential development; (3) Protect, improve and establish native riparian and aquatic vegetation 
(Section 3). 
 
Specific actions have been identified which will result in making significant progress toward Water 
Plan goals in the effective time frame of the plan. Actions emphasize using available staff and financial 
resources, partnerships with federal and state agencies and cooperation with volunteers and local 
organizations. Grant funding has been obtained to fund many actions stated in the plan. Actions stress 
working with land owners to install practices such as buffers and stormwater BMPs; working with 
volunteers and lake associations to monitor water resources; and educating the public on recommended 
BMPs. Actions are also specified to work with state programs such as TMDLs where these programs 
compliment Water Plan goals. Actions related to agriculture specify working with USDA-NRCS to 
establish buffers, implement nutrient management and irrigation water management through on-going 
programs such as the Environmental Quality Incentive Program, the Conservation Reserve Program 
and the Wildlife Habitat Incentive program. 
 
The total cost estimate for the implementation program is $557,700 for 2007 through 2011. This cost 
includes existing staff time; grant funds, some of which is currently in place; USDA – NRCS funding; 
LGU budgets; funding by private organizations; volunteer time; and contributions from landowners for 
installing land treatment projects. 
 
Some objectives and actions from the previous Water Plan version are considered on-going and will be 
continued. These initiatives come under the areas of enforcing existing ordinances and policies for 
water resource protection and the continuation of programs funded through on-going local, state and 
federal programs. These actions are considered essential for on-going protection of water resources in 
Sherburne County. These objectives and actions are listed in Section 4 of the Water Plan. 
 
Consistency with other Local, State and Regional Plans 
 
The following plans were reviewed in preparation of this plan: 
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Local Water Management Plans of Benton, Stearns, Wright, Mille Lacs and Isanti Counties 
Comprehensive Plans for Sherburne County, Elk River, Big Lake, Zimmerman, Becker, Clear Lake 
and St. Cloud 
Storm Water Pollution Prevention Plans for Sherburne County, Elk River, St. Cloud 
City of Zimmerman Comprehensive Storm Drainage Plan  
The Minnesota 2001-2005 Non Point Source Management Program Plan (NSMPP), MPCA 
Upper Mississippi River Basin Water Quality Plan, Headwaters to the Rum River at Anoka, MPCA 
Minnesota Watermarks Gauging the Flow of Progress 2000 – 2010, Environmental Quality Board 
 
Local Controls reviewed in the preparation of this plan: 
 
Sherburne County zoning ordinance, subdivision ordinance, floodplain ordinance, recreational and 
scenic rivers ordinance 
City of Becker subdivision ordinance, floodplain ordinance 
City of St. Cloud subdivision ordinance, shoreland management ordinance, scenic rivers ordinance, 
floodplain ordinance 
City of Elk River land development regulations, wild and scenic rivers ordinance, floodplain 
ordinance, shoreland management ordinance 
City of Clear Lake zoning ordinance, subdivision ordinance 
Zimmerman zoning ordinance, subdivision ordinance, erosion and sediment control ordinances,  
City of Big Lake zoning ordinance, subdivision ordinance, floodplain ordinance, wetlands overlay 
district, shoreland ordinance. 
 
The Sherburne County Local Water Management Plan is consistent with the existing local, state and 
regional plans reviewed. 
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2. Priority Concerns 
 
2.1 Identifying Priority Concerns 
 
The Water Plan Advisory Committee held meetings during 2005 and 2006 to prioritize water resources 
issues. The Committee Identified issues through surveys, public information meetings, input from local 
officials and state agencies. From the issues identified, a Priority Concerns Scoping Document 
(PCSD) was developed, which can be found in Appendix 1. The PCSD summarizes public 
participation, advisory committee meetings, input from state agencies, meetings held with local 
officials, and issues identified in the planning process. The process of developing the PCSD resulted in 
6 concerns which were given high priority. These were further refined to 3 concerns, which can be 
reasonably addressed during a 5 year period. 
 
In selecting the top 3 priority concerns, the following points were considered: the implications of 
projected changes in population and land use for water resources; available funding; available county 
resources; and the immediacy of issues. The PCSD also discusses how issues that were not given high 
priority can be addressed. 
 
The Priority Concerns to be addressed in this version of the Sherburne County Water Plan are: 
 
Priority Concern 1: Impaired and degraded lakes and streams in the Elk River Watershed. 
 
Priority Concern 2: Increasing urban and residential land use replacing agriculture, forest and open 
space creates a concern about water quantity and quality due to increased impervious areas.  
 
Priority Concern 3: Quality and quantity of riparian and aquatic vegetation. 
 
2.2 Assessment of Priority Concerns 
 
2.2.1 Priority Concern 1: Impaired and degraded lakes and streams in the Elk River 
Watershed 
 
The Elk River Watershed drains 613 square miles of land located in Sherburne, Benton, Mille Lacs and 
Morrison Counties. 595 square miles of the watershed are within Benton and Sherburne Counties. 70% 
of Sherburne County is drained by the Elk River Watershed. 
 
The Elk River Watershed contains two major landforms, glacial till and glacial outwash. The glacial 
till portion of the watershed is located in the upper reaches primarily within Benton County. The 
glacial till area is dominated by agricultural land uses and soils are naturally high in phosphorus. The 
landscape contains elongated hills (drumlins) with moderate 2% - 4% slopes that offer a high potential 
for soil erosion and associated phosphorus movement. 
 
Land use in the glacial outwash portion of the watershed consists of irrigated agriculture and 
urban/residential. The landscape is mostly level with moderate to steep slopes adjoining lakes and 
streams. Soils are mostly well drained and tend to be naturally high in phosphorus. Approximately 48 
% the watershed is used for agriculture. Lakeshore is predominantly urban and residential. This 
combination of moderately steep slopes, easily erodible sandy loam soil that is high in phosphorus, 
agricultural land use and urban/residential land use in riparian areas leads to an extremely high 
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potential to introduce large amounts of nutrients to surface waters. Management of agricultural and 
lakeshore land will continue to have a big impact on water quality. 
 
The Elk River, its tributaries and 11 priority lakes within the Elk River Watershed have documented 
water quality problems. In the upper reach of the Elk River, the average total phosphorus concentration 
is 225 µg/L (17 samples), well above the typical range for the ecoregion. There is sufficient data 
available to determine the Carlson’s Trophic State Index for 16 lakes in the Elk River Watershed. Five 
watershed lakes are hypereutrophic and 6 lakes are rated as eutrophic. These lakes have phosphorus 
levels above the typical range for the ecoregion. Ten of the eutrophic and hypereutophic lakes are 
directly connected to the Elk River or its tributaries and these streams significantly influence their 
water quality. 
 
It is common knowledge that residential and urban sources are a non-point source of nutrient loading 
to surface water. Watershed lakeshore is 80 to 90% developed - predominantly with year round 
residences. Most of this development occurred prior to adoption of shoreland ordinances. 
Subsequently, most natural vegetation has been removed from the shorelines and replaced with turf 
grass. 
 
Waters within the Elk River Watershed are identified on the 2006 impaired waters list (303d list). 
These include 1) Mayhew Creek from the headwaters to the Elk River (located in Benton County), 
Fish IBI and Invertebrate IBI; 2) The Elk River from Rice Creek to the St. Francis R, Invertebrate IBI 
and Turbidity; 3) Rice Creek from Rice Lake to the Elk River, Low Oxygen and Turbidity; 4) Battle 
Brook upstream from Little Elk Lake, Invertebrate IBI; 5) Birch Lake, Excess Nutrients. 
 
Other water quality problems identified in the watershed include high fecal coliform counts measured 
for Lake Orono and in the Elk River. 
 
Water Quality has economic significance. The report Lakeshore Property Values and Water Quality: 
Evidence from Property Values in the Mississippi Headwaters Region (Mississippi Headwaters Board 
and Bemidji State University, 2003) has shown that property values have a positive relationship with 
water quality. For a one meter change in transparency, the changes to property prices are expected to 
be in the magnitude of 10s of thousands of dollars. Reducing pollutant loading would help maintain or 
increase property values. The Elk River Watershed is located within the source water protection area 
for the Minneapolis and St. Paul drinking water supply. Reduction of pollutants would reduce 
treatment costs for these water suppliers. 
 
Sherburne and Benton Counties and the respective SWCDs formed the Elk River Watershed 
Association Joint Powers Board in 1994 in response to water quality and quantity concerns. The 
purpose of the ERWSA is to work together to implement Local Water Management Plans within the 
watershed. The ERWSA has primarily focused on working with land owners to reduce non-point 
sources within the watershed. The ERWSA has also conducted water quality and quantity monitoring 
and sponsored educational programs. Funding has come from State of Minnesota grants and private 
donations. 
 
2.2.2 Priority Concern 2: Increasing urban and residential land use replacing agriculture, 
forest and open space creates a concern about water quantity and quality due to increased 
impervious areas. 
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Effects of Increasing Stormwater Runoff 
 
Stormwater is an all-inclusive term that refers to any of the water running off of the land’s surface after 
a rainfall or snowmelt event. Prior to development, stormwater is a small component of the annual 
water balance. However, as development increases, the paving of pervious surfaces (that is, surfaces 
able to soak water into the ground) with new roads, shopping centers, driveways and rooftops all adds 
up to mean less water soaks into the ground and more water runs off. 
 
The illustration below shows the effects of increasing density of development on runoff. The changes 
in the landscape that occur during the transition from rural to urbanized land use have a profound 
effect on the movement of water off the land. Urban development within a watershed has a number of 
direct impacts on downstream waters and waterways, including changes to stream flow behavior and 
stream geometry, degradation of aquatic habitat and extreme water level fluctuation. 
 

 
 
 
In addition to concerns about degradation of stream corridors due to increased flows, runoff from 
urban and residential areas creates a concern about increased pollutant loading. Runoff flowing over 
the land surface conveys pollutants such as nutrients, sediment, pesticides, oil and heavy metals to 
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receiving waters. In Sherburne County, agricultural land use is being converted to urban/residential at a 
rapid rate. Subsequently, storm water has become a significant water quality and quantity concern. 
Both the quality and quantity of stormwater runoff must be treated to avoid further degradation of 
surface waters in the County.  
 
Management Practices 
 
The predominantly sandy soils in Sherburne County have rapid infiltration rates, which creates an 
opportunity to use infiltration and bioretention methods as a means to reduce the total runoff from a 
developed site. Stormwater management designs should emphasize allowing as much runoff as 
possible to infiltrate into the soil. An exception should be made for runoff from potential stormwater 
hotspots (PSHs) where there is a concern about groundwater contamination from metals and other 
toxic chemicals. 
 
Most jurisdictions set limits on the rate of post development stormwater flow from a development. 
Typically the post development rate cannot exceed existing conditions. For some receiving basins and 
watersheds, it is desirable to limit the total volume of runoff in addition to the rate of flow to prevent 
degradation of receiving waters.  
 
State Regulatory Framework 
 
The Minnesota Pollution Control Agency regulates the discharge of stormwater under the National 
Pollution Discharge Elimination System (NPDES) authorized under the federal Clean Water Act. The 
MPCA requires stormwater permits for all new construction that disturbs one acre or more of land. In 
addition, larger municipalities, and other jurisdictions experiencing rapid development are required to 
have a Municipal Separate Storm Sewer System Permit (MS4). Elk River, St. Cloud, the City of Big 
Lake, Big Lake Township, Haven Township and Sherburne County (for county roads) are currently 
under the MS4 permit rule. The MS4 permit requires on going site management and maintenance 
activities. Site management must include: 1) public education; 2) public participation and involvement; 
3) illicit discharge detection and elimination; 4) construction site storm water runoff control; 5) post 
construction storm water management; and 6) pollution prevention / good house keeping. MS4 
jurisdictions must develop a Storm Water Pollution Prevention Plan. 
 
A “non-degradation” requirement for MS4 designated jurisdictions was adopted by the MPCA in 2005. 
This requirement identifies the year 1988 as a baseline for pollutant loading. MS4s will be required to 
determine the level of stormwater pollutant loading within their jurisdiction that existed in 1988, the 
current loading and projected future loading. They will then update their SWPPPs to incorporate 
objectives to reduce loading to the baseline level. This requirement is being phased in and as of 2006 
no MS4 in Sherburne County has developed a non-degradation plan. 
 
Local Regulations and Plans 
 
Sherburne County’s controls regarding stormwater can be found in the subdivision ordinance. 
Generally, developers and contractors must use BMPs during construction to prevent erosion and 
sedimentation. They further state that the County may require a temporary erosion and sediment plan, 
permanent erosion and sediment plan and identification of who is responsible for management of the 
plans. They also require a maintenance plan. The County stormwater related ordinances need to be 
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updated to reflect currently recommended practices as can be found in the 2005 Minnesota Stormwater 
Manual. 
 
Elk River, the City of Big Lake, the City of Clear Lake, St. Cloud, Zimmerman and Princeton have 
ordinances requiring controls to prevent erosion and sedimentation during construction. These 
ordinances require BMPs such as phasing construction in increments of workable size so that adequate 
erosion and sediment control can be provided; the use of silt fences; sediment basins; and diversions. 
The Zimmerman, City of Clear Lake and Princeton ordinances require post construction practices such 
as detention basins. Zimmerman has a storm drainage plan dated 1989 and plans to update this plan. 
 
Cities within the County specify requirements for new developments over and above their existing 
ordinances. For example, Sherburne County, St. Cloud, Becker, Zimmerman and Clear Lake require 
that post construction runoff does not exceed predevelopment rates. St. Cloud requires that some 
developments not exceed the 10 year storm event rate for all precipitation events. 
 
Elk River has developed a SWPPP for their MS4 permit. The SWPPP specifies actions to be taken by 
the City according the MPCA’s guidelines. The education component specifies programs for the 
public, contractors, lawn services, City staff, City departments and City officials. The SWPPP also 
includes procedures for inspections, training of staff, “good housekeeping” such as street sweeping, 
stormwater system mapping and detection of illicit discharges. The SWPPP includes plans to update 
the City’s construction site erosion and sediment control ordinance, develop a storm water 
management plan and develop policies and procedures for post development stormwater regulation. 
The SWPPP also has initiatives for installing rain gardens and developing design criteria for use of 
filtration practices. 
 
Elk River requires that contractors complete a SWPPP for developments that have a potential for 
stormwater runoff. The contractor’s SWPPP specifies BMPs to be used, responsible parties, 
maintenance and permanent BMPs such as seeding, wet detention or infiltration ponds. Contractors are 
provided with detailed specifications for BMPs. 
 
St. Cloud has developed a SWPPP for their MS4 permit. The SWPPP includes educational programs 
for the public, businesses, City maintenance and parks staff, developers, contractors and consulting 
engineers. It also includes: a timeline to develop procedures for detection of illicit discharges; a storm 
sewer system inspection procedure; an erosion/sediment control ordinance; and regulatory standards 
for post construction runoff for developments and re-development. BMPs for pollution 
prevention/good housekeeping are also included. The City has a target date of November, 2007 to 
prepare a loading assessment and non-degradation report toward meeting the non-degradation 
requirement for their MS4 permit. 
 
Sherburne County has developed a SWPPP under their MS4 permit that addresses runoff from county 
roads. Their SWPPP has initiatives for public education, education of staff, maintenance of stormwater 
treatment structures and detection of illicit discharges. 
 
Local Programs 
 
The Elk River Watershed Association has a cost share program to install stormwater treatment BMPs 
for urban and residential sites where untreated stormwater drains directly to surface water. 



Sherburne County Water Plan 2007 2-6 

Revised April 10, 2007 

Demonstration rain gardens have been installed at Lake Orono Park in Elk River and at a residential 
property on Big Elk Lake. This program will be funded through 2009. 
 
2.2.3 Priority Concern 3: Quality and quantity of riparian and aquatic vegetation 
 
Historical Context 
 
In 1979, Sherburne County adopted the Scenic and Recreational River ordinance which covers the land 
on the Mississippi and Rum Rivers. A Scenic and Recreational Rivers ordinance was also adopted by 
St. Cloud, Becker, Elk River and Princeton within the same time frame.  A shoreland ordinance for 
lakes and other streams was adopted in 1992. Cities in the County also adopted shoreland ordinances 
in the late 1980s and early 1990s. These ordinances limit the removal of vegetation in the shoreland 
impact zone. The amount of woody vegetation removal permitted in the shore impact zone differs 
between jurisdictions. It has been difficult to enforce this provision of the shoreland ordinances and 
removal of desirable shoreline vegetation continues to be a problem.  
 
Most of the lakeshore in the County was developed prior to adopting shoreland ordinances. This has 
resulted in removal of most of the native vegetation in the upland riparian zone and replacing it with 
turf, sandy beach and rock. Accelerated shoreline erosion has resulted which is often controlled with 
rock rip rap or retaining walls. Streams and rivers are also impacted by removal of buffer vegetation. 
However, more stream riparian land was undeveloped prior to the adoption of shoreland controls and 
subsequently the amount of impact is not as extensive as for lakeshore. 
 
Native aquatic vegetation has also been impacted. Aquatic vegetation was actively removed on 
developed lakeshore to enhance recreation. Boating has also impacted beds of aquatic vegetation. The 
extent of desirable aquatic species such as bulrushes, arrowheads, water lilies has been greatly reduced 
on County lakes. Numerous beds of bulrushes and arrowheads are present on the Elk River in addition 
to submerged and floating leaf species. 
 
Exotic Species  
 
Curlyleaf Pondweed (Potamogeton crispus) is present in abundance in a number of County lakes. 
Dense mats of these plants create problems for boating in the Briggs Lake Chain, Little Elk Lake, Lake 
Fremont and in recent years, Lake Orono. It is also present in Big and Mitchell Lakes. This exotic 
species has been present in County lakes for decades. Curlyleaf Pondweed is an annual submerged 
aquatic plant which propagates by vegetated buds called turions. The buds germinate in the fall and the 
plant grows under the ice during the winter months. In the spring, the plants reach the surface prior to 
other aquatic plants giving it a competitive advantage. The plants produce new turions in early summer 
and the plants die off in mid summer when water temperatures warm up. The decaying plants release 
nutrients into the water as they decompose and algae blooms are often noted following the annual 
dying back. The Briggs Lake Chain Association sponsors a control program for Curlyleaf Pondweed 
for the chain of lakes. In recent years they have contracted with a lake management company for 
chemical control of the plants. This project is done under a DNR Aquatic Plant permit. 
 
Eurasian Water milfoil (Myriophyllum specatum) is present in Little Elk Lake and Big Eagle Lake. 
 
Purple loosestrife (Lythrum salicaria) is a nuisance exotic plan species found on the margins of lakes 
and in wetlands in the County. This plant tends to be aggressive and can dominate wetlands and 
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shorelands where it is found. It is regarded as undesirable because it is of less value to wildlife than 
native species which it out competes. Biological control using the release of a species of beetle that 
feeds on purple loosestrife has been developed. The beetles have been used successfully in the County. 
 
Benefits of Riparian Vegetation 
 
Studies in Wisconsin have demonstrated that phosphorus export from developed lakeshore lacking a 
vegetated buffer significantly exceeds that of sites with natural cover. Trees shade streams providing 
lower temperatures needed for game fish species. Woody vegetation and native grasses also reduce 
bank erosion where present. Aquatic plants tie up nutrients in their root systems. Shoreline buffers and 
aquatic vegetation provide habitat for animals and fish. 
 
Local Programs 
 
The Elk River Watershed Association has sponsored a demonstration project to establish shoreline 
buffers on lakes and streams in the watershed. Through this program cooperators receive cost share to 
establish native plant buffers on shoreland including aquatic, wet edge and upland plant communities. 
Funding is available to continue establishing this practice through 2009. Native plant buffers are also 
being established on stream bank and lakeshore sites through the Sherburne Soil and Water 
Conservation District’s cost share program in conjunction with bio-engineering erosion control 
projects. The District will continue to fund these types of projects. 
 
2.3 Goals and Objectives 
 
The following Goals and Objectives have been developed to address the priority concerns. 
 
Priority Concern 1: 

Goal: Reduce pollutant levels for impaired lakes and streams and maintain water quality where 
resources meet state standards. 

Objective A Implement land use practices that reduce nutrient loading to surface water 
resources 
Objective B Work with the MPCA to establish TMDLs for impaired waters. 

 
Priority Concern 2: 

Goal: Mitigate the quantitative and qualitative storm water impacts to surface water from urban 
and residential development. 

Objective A Retrofit stormwater treatment for developed areas with no or inadequate 
treatment. 
Objective B Use local controls and ordinances to reduce impacts from stormwater runoff 

Objective C Identify innovative practices to reduce stormwater runoff 
 
Priority Concern 3: 

Goal: Protect, improve and establish native riparian and aquatic vegetation 
Objective A Establish riparian buffers on agricultural land 
Objective B Preserve and establish buffers of native vegetation on lakes and streams in urban 
and rural - residential areas. 
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3. Implementation Program – Priority Concerns 
 
3.1 Priority Concern 1: Impaired and degraded lakes and streams in the Elk River Watershed 
 

Goal 1 Reduce pollutant levels for impaired lakes and streams and maintain water quality where 
resources meet state standards. 
 
Objective 1-A Implement land use practices that reduce nutrient loading to surface water 
resources 
Actions: 

1.    Implement educational programs for the public on residential fertilizer use, septic systems 
and shoreland BMPs. Programs to include articles in the Environmental Educator, printed 
materials, workshops, demonstrations. 

Watershed Responsibility Time Frame Estimated Cost/Sources 
Countywide SWCD, County Zoning, 

County Extension, 
Cities, Elk River 
Watershed Association 
(ERWSA) 

2007 - 2011 $68,000 
Staff time; SWCD, County, 
City budgets; 319 Grant 

 
2.   Work with landowners to establish buffers on lakes and streams in urban and rural - 

residential areas to filter runoff and reduce soil erosion. 
Watershed Responsibility Time Frame Estimated Cost/Sources 
Elk River 
Watershed (ERWS) 

SWCD, ERWSA 2007 - 2011 $36,000 
Staff time; 319 Grant; 
landowners 

 
3.    Establish rain gardens, infiltration and filtration treatment systems for urban and residential 

areas. Retrofit systems for existing development. 
Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD, ERWSA, Elk 

River 
2007 - 2011 $71,000 

Staff time; 319 Grant; City 
budgets; landowners 

 
4.    Work with agricultural landowners to establish filter strips and riparian buffers through 

CRP, EQIP and WHIP. 
Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD working with 

USDA-NRCS, ERWSA 
2007 - 2011 $46,000 

Staff time; USDA-NRCS 
funding; landowners 

 
5.    Work with agricultural landowners to implement nutrient management plans and waste 

utilization plans. 
Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD working with 

USDA-NRCS, ERWSA 
2007 - 2011 $12,000 

Staff time; EQIP; 
landowners 
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6.    Work with agricultural landowners to improve irrigation efficiency and to implement 

irrigation water management plans 
Watershed Responsibility Time Frame Estimated Cost/Sources 
Miss. R.-St. Cloud SWCD working with 

USDA-NRCS, ERWSA 
2007 - 2011 $48,000 

Staff time; EQIP; 
landowners 

 
7.    Work with livestock owners to reduce runoff from feedlots and pastures. Practices will 

include livestock exclusion, pasture management plans, feedlot BMPs. 
Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD working with 

USDA-NRCS, ERWSA 
2007 - 2011 $11,000 

Staff time; EQIP, 319 Grant; 
landowners 

 
8.   Where feasible, implement streambank and shoreline protection where accelerated erosion 

is occurring. These sites are those meeting the SWCD’s definition of high priority erosion, 
sedimentation, or water quality problems. 

Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD working with 

USDA-NRCS 
2007 - 2011 $62,000 

Staff time; BWSR – State 
Cost Share, landowners 

 
9.    Work with landowners to implement practices to reduce soil erosion and sedimentation 

such as critical area planting, conservation tillage, water diversions, sedimentation basins 
and other BMPs. 

Watershed Responsibility Time Frame Estimated Cost/Sources 
Miss. River – St. 
Cloud 

SWCD working with 
USDA-NRCS 

2007 - 2011 $40,000 
Staff time; EQIP; BWSR – 
State Cost Share, landowners

 
10.  Within high priority minor watersheds (Map 8-6), wetland mitigation plans under WCA 

should result in no net loss of wetlands within the minor watershed to avoid adverse 
downstream effects. 

Watershed Responsibility Time Frame Estimated Cost/Sources 
See Map 8-6 WCA TEP 

Local WCA authorities 
2007 - 2017 $26,000 

Staff time 
 
11.  Restore, enhance and create wetlands.  
Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD, ERWSA 2007 - 2011 $14,000; 

Staff time; 319 Grant; 
USDA - NRCS; USF&W; 
landowners 

 
12.  Participate in Source Water Protection activities for the Mississippi River as a drinking 

water source. 
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Watershed Responsibility Time Frame Estimated Cost/Sources 
Miss. River – St. 
Cloud 

SWCD, ERWSA 2007 - 2011 $1,800 
Staff time 

 
Objective 1-B Work with the MPCA to establish TMDLs for impaired waters. 
Actions: 

1.    Monitor streams and lakes. Data to be submitted to the MPCA annually for entry to the 
STORET data base.  

Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD, ERWSA 2007 - 2011 $40,000 

Staff time; 319 Grant; 
volunteer programs; Lake 
Associations; Elk River 

 
2.    Prioritize waters listed on the impaired waters list for TMDL projects. 
Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD 2008 $300 

Staff time 
 
3.    Apply to the MPCA for TMDL plan development and implementation funding. The County 

should take a lead role in TMDL planning and implementation.  
Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD, ERWSA 2008 - 2011 $30,000 

Staff time; 
MPCA grants 

 
3.2 Priority Concern 2: Increasing urban and residential land use replacing agriculture, forest 
and open space creates a concern about water quantity and quality due to increased impervious 
areas. 
 

Goal 2 Mitigate the quantitative and qualitative storm water impacts to surface water from urban 
and residential development. 
 
Objective 2-A  Retrofit stormwater treatment for developed areas with no or inadequate treatment. 
Actions: 

1.   Work with cities and private landowners to install treatment using rain gardens, 
bioretention, filtration and infiltration practices in developed areas. 

Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD, ERWSA, Cities 2007 - 2011 See Objective 1-A, Action 

#3 
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Objective 2-B  Use local controls and ordinances to reduce impacts from stormwater runoff 
Actions: 

1.   Update County and City stormwater ordinances. Ordinances should have requirements for 
stormwater volume reduction for new developments where post development volumes 
would exceed pre-development volumes. 

Watershed Responsibility Time Frame Estimated Cost/Sources 
Countywide County and City 

Zoning; in cooperation 
with Water Plan 
Coordinator 

2008 - 2009 $20,000 
Staff time 

 
2.   Use “low impact development” concepts where needed to achieve stormwater volume 

reductions. 
Watershed Responsibility Time Frame Estimated Cost/Sources 
Countywide County and City Zoning 2008 - 2011 $2,000 

Staff time 
 
3.   Provide education for local officials and developers on stormwater management. 
Watershed Responsibility Time Frame Estimated Cost/Sources 
Countywide County Zoning, Cities, 

SWCD, County 
Extension 

2008 - 2009 $5,000 
Staff time; LGU budgets 

 
4.   Coordinate implementation of MS4 SWPPP objectives within the County where there are 

common actions such as public education programs and stenciling storm sewer inlets. Set 
up an email network to keep people informed and to facilitate communication. 

Watershed Responsibility Time Frame Estimated Cost/Sources 
Countywide County, MS4 cities and 

townships; in 
cooperation with Water 
Plan Coordinator 

2008 - 2011 $16,000 
Staff time; LGU budgets 

 
Objective 2-C  Identify innovative practices to reduce stormwater runoff 
Actions: 

1.    Demonstrate methods to reduce soil compaction in new developments. LGUs will consider 
incorporating BMPs to reduce soil compaction into stormwater ordinances. 

Watershed Responsibility Time Frame Estimated Cost/Sources 
Countywide SWCD, LGUs 2007 - 2011 $2,800 

Staff time 
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3.3 Priority Concern 3: Quality and quantity of riparian and aquatic vegetation 
 

Goal 3 Protect, improve and establish native riparian and aquatic vegetation 
 
Objective 3-A Establish riparian buffers on agricultural land 
Actions: 

1.    Establish riparian buffers by enrolling land in CRP or by providing cost share through 
EQIP, WHIP. 

Watershed Responsibility Time Frame Estimated Cost/Sources 
ERWS SWCD working with 

NRCS 
2007 - 2011 See Objective 1-A, Action 

#5 
 
Objective 3-B Preserve and establish buffers of native vegetation on lakes and streams in urban 
and rural - residential areas. 
Actions: 

1.    Work with landowners to establish buffers of native vegetation on lakes and streams. 
Watershed Responsibility Time Frame Estimated Cost/Sources 
Countywide SWCD, ERWSA 2007 - 2011 See Objective 1-A, Action 

#2 
 
2.    Establish native aquatic vegetation in lakes that will benefit fish and wildlife. 
Watershed Responsibility Time Frame Estimated Cost/Sources 
Countywide SWCD, ERWSA 2007 - 2011 $5,800 

Staff time; 319 grant; 
landowners 

 
Total cost estimate for the 5 year Priority Concerns implementation program:  $557,700 
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4. On-going Water Management Activities 
 

The following objectives and actions support the goals of the County Water Plan and should be 
implemented on an on-going basis. Cost estimates are for annual costs. Sources of funding include 
existing staff time, cost share programs and land owner costs for land treatment projects. 

 
4.1 Surface Water Quality and Quantity 

Objective:  implement land use practices that protect and improve surface water resources in 
Sherburne County. 

Actions 
1) Enforce proper disposal of septic system waste according to the Sherburne County solid waste 

ordinance. 
2) The county should require compliance with the septic system ordinance when building 

permits are issued and when property is sold or transferred. 
3) Enforce the county solid waste ordinance regulating manure handling and storage. 
4) Stencil storm sewer inlets in communities that discharge stormwater to surface water. 
Responsibility:  Zoning, LGUs 
Estimated Cost: $164,000 
5) Work with landowners to implement BMPs to reduce wind erosion such as wind breaks and 

shelter belts. 
6) Implement a tree planting program. 
7) Implement a maintenance program for windbreaks and other tree planting projects. 
8) Assist lake associations with developing and implementing lake management plans. 
Responsibility: SWCD 
Estimated Cost: $12,000 
Objective:  Maintain a central county database of information on surface water quality and 

quantity. 
Actions 
1) Maintain a computerized database of surface water quality data. 
2) Maintain the rain gauge program. 
3) Maintain an automated weather station in the county (SNOTEL) to provide information for 

use in irrigation scheduling. 
Responsibility:  SWCD 
Estimated Cost: $5,000 

 
4.2 Ground Water Quality 

Objective:  Implement land use practices that protect and improve ground water resources in 
Sherburne County. 

Actions 
1) Implement monitoring and water testing programs: e.g. well water testing, observation well 

monitoring. 
2) Expand and maintain Geographic Information Systems for the county's natural resources. 
Responsibility:  SWCD, Land Mapping 
Estimated Cost: $18,000 
Objective:  Locate and seal unused wells in Sherburne County. 
Actions 
1) Promote importance of proper well sealing. 
2) Require unused wells to be sealed where land use change is planned. 
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3) Locate and require unused wells to be sealed in Drinking Water Supply Management Areas. 
Responsibility:  Water Plan Coordinator, Public Water Suppliers 
Estimated Cost: $2,000 

 
4.3 Ditches 

Objective:  Enhance water quality and flood control through drainage system management 
Actions 
1) Maintain and update the maps of existing public and private ditches in Sherburne County. 
2) Enforce existing 1-rod filter strip requirements along public drainage ways. 
3) Record and control private ditch accesses to county ditch system. 
4) Identify sensitive areas along drainage ditches.  Sensitive areas may include highly erodible 

cropland, residential development, and hazardous waste generators. 
5) Advise the ditch authority on opportunities for enhancing water quality and quantity such as 

wetland restorations, buffer strips, CRP eligibility and programs such as WHIP for habitat 
enhancement. 

6) Implement BMPs for ditch clean outs to prevent sedimentation. Ditch spoil piles will be 
seeded after clean-outs to prevent re-sedimentation of the ditch. 

Responsibility:  Land Mapping, Ditch Authority, SWCD 
Estimated Cost: $17,000 

 
4.4 Pollutant Sources 

Objective:  Protect surface and groundwater resources from contamination from pollution sources 
such as: waste sites, landfills, scrap yards, leaking storage tanks, land spreading practices and 
road salt. 

Actions 
1) Provide public education as to the importance of recycling.  
2) Continue township and community recycling programs. 
3) Promote proper disposal of hazardous household waste such as used oil, batteries, paint, etc. 

through the support of household hazardous waste programs. 
4) Continue to provide information to the public concerning sites where they can safely dispose 

of used tires, appliances, etc. 
5) LGUs will continue to participate in the Mississippi River Defense Network for hazardous 

chemical spill training and response preparedness. 
6) Promote proper disposal of outdated or orphaned farm chemicals and pesticide containers as 

regulated by MDA. 
7) Impose fines for violators of littering and or improper disposal. 
8) Encourage public to identify illegal dumpsites by promoting SCORE grant cost share. 
9) Support the solid waste-ticketing project 
10) Promote the non-permitted disposal site cleanup program. 
11) Properly close and or clean up old and inactive waste sites through the non-permitted disposal 

site cleanup program. 
12) Maintain a list of known leak sites and storage tank locations in Sherburne County. 
13) Encourage compliance with MDA regulations regarding bulk storage of pesticides and 

fertilizers 
14) Publicize the MPCA spill emergency phone number: 1-800-422-0798. 
15) Enforce ordinance regulating the spreading of petroleum contaminated soil where the soil 

conditions are highly susceptible to wind and/or water erosion and/or have high percolation 
rates or shallow depth to water table. 
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16) Enforce guidelines, based on depth to water table, for regulating the disposal and spreading of 
sewage system sludge, septage and water treatment plant wastes. 

17) All salt and sand mixtures used for de-icing roads in Sherburne County should be stored on a 
bituminous or concrete pad and be properly covered. 

18) Snow removed from roadways should not be deposited in floodplain or wetlands 
Responsibility: Solid Waste Officer; #5 Local Emergency Services; Highway Department and 

Public Works 
Estimated Cost: $110,000 

 
4.5 Wetlands 

Objective:  Maintain the existing level of wetland resources in the County. 
Actions 
1) Educate the public on the nature and value of the wetland resources in the county. 
2) Maintain a computerized wetland database. 
3) Encourage Sherburne County to complement state and federal wetland legislation by using its 

authorities to protect wetlands. 
4) Enforce the Wetlands Conservation Act. 
5) Consider downstream effects when reviewing wetland replacement plans. 
Responsibility:  County Zoning and LGUs in cooperation with the SWCD 
Estimated Cost: $103,000 

 
4.6 Flood Plain Ordinances 

Objective:  Maintain the functions of flood plains to provide for the flow of waters. 
And to store flood waters.  
Actions 
1) Educate the public to the availability of the floodplain maps. 
2) Enforce the floodplain ordinances. 
Responsibility:  County Zoning and LGUs 
Estimated Cost: $6,000 

 
4.7 Shoreland Ordinances 

Objective:  Require compliance with the current shoreland ordinances. 
Actions 
1) Enforce the Shoreland Ordinances. Zoning and LGUs will enforce the Shoreland Ordinance 

and septic system requirements. The County Forester and SWCD will assist with vegetation 
restoration plans. 

Responsibility:  Zoning, LGUs in cooperation with the SWCD 
Estimated Cost: $26,000 

 
4.8 Unique and Scenic Features 

Objective:  Minimize the impact of land use practices on unique and scenic features in Sherburne 
County. 

Actions 
1) When making any changes to the land such as new development, consideration should be 

made as to whether or not it will adversely impact any areas identified in the County 
Biological Survey or other areas identified as providing excellent habitat. 

2) Use planning and zoning regulations to encourage long-term environmental protection. 
Responsibility:  Zoning with assistance from the SWCD 
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Estimated Cost: $4,000 (#1 only; #2 see sections 4.6 and 4.7) 
 

4.9 Fish and Wildlife Habitat 
Objective:  Preserve, restore and develop fish and wildlife habitats 
Actions 
1) Educate landowners on the advantages of using native vegetation when landscaping. 
2) Assist landowners in establishing and restoring native prairie. 
3) Work with developers, homeowner associations to re-establish native prairies or woodlands in 

“open spaces” in cluster developments and PUDs. 
4) Work with developers and homeowner associations to restore/revegetate wetlands located in 

“open spaces” in cluster developments and PUDs. 
5) Work with landowners to protect areas used by endangered, threatened and special concern 

species by putting the land into one of the programs designed for wildlife preservation. 
6) Where possible, establish natural preserves in shore areas through PUDs, cluster housing, 

parks or easements. 
7) Preserve or establish sustainable buffer areas in the Scenic and Recreational Rivers Zones that 

will provide for wildlife habitat, filtering of runoff and protection of banks from erosion. 
Sustainable refers to the ability of forested buffers to regenerate as trees age. 

8) Work with County and City Parks to re-establish native prairies or woodlands 
9) Educate the public on minimizing the spread of exotic species.  
Responsibility:  SWCD, Zoning, Extension, Cities 
Estimated Cost: #1, 2, 3: $36,000 
    #4 through 9: $29,000 

 
Total estimated annual cost for On-going Water Management Activities: $532,000 
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Appendix 1 Priority Concerns Scoping Document 
 
February 15, 2006 
 
A. Introduction 
 
1. County Primer 
 
Sherburne County is located in east central Minnesota. The County Seat is located in Elk River (Map 
1). Elk River is approximately 35 miles northwest of Minneapolis and 30 miles southeast of St. Cloud. 

 
The estimated 2004 population of Sherburne County is 79,030 with 45,300 residing within 
incorporated areas. County has experienced rapid population growth in recent decades and is one of the 
fastest growing Counties in Minnesota (Figure 1). Based on birth rate statistics provided by the 
Sherburne County Public Health Department, the population increase projected in Figure 1 may be 
conservative. The rapid population growth of Sherburne County is primarily due to its proximity to the 
Twin Cities metropolitan area and the St. Cloud urban area. 
 

 
Revised April 10, 2007 
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Figure 1. Sherburne County Population Trends
Sources: Minnesota Dept. of Administration, Sherburne County 

Auditor/Treasurer Dept.

 
 
The dominant land uses in the County are agriculture and residential (Table 1, Figure 2). 
 
    Table 1. Land Use 

Land Use Acres
Total Area of County 288,256
Agriculture 161,322
Residential 50,926
Wildlife Refuge, State Forest 35,925
Commercial 5,236
Municipal Land 4,997
Utilities 4,980
Industrial 743
Schools 691

 

Figure 2. Sherburne County
Major Land Use
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Based on projected population trends, it is expected that the proportion of land in residential, 
commercial land use will increase proportionately and agricultural land use will continue to decline. 
 
2. Plan Information 
 
The Sherburne Soil and Water Conservation District has been delegated the responsibility for 
developing and implementing the Local Water Management Plan. The original local water 
management plan was adopted by the County Board on July 8, 1992. The plan was updated twice: in 
1995 and in 2001. The current plan expires February 28, 2007. 
 
B. Priority Concerns 
 
Priority Concern 1: Impaired and degraded lakes and streams in the Elk River Watershed. 
 
The following waters are listed on the State’s 2006 draft list of impaired waters (303d list):  

1) Elk River, Rice Creek to St. Francis R, Invertebrate IBI and Turbidity; 2) Rice Creek, Rice 
Lake to Elk River, Low Oxygen and Turbidity; 3) Battle Brook, CD 18 to Elk Lake, Invertebrate 
IBI 
 

The following waters have nutrient or total suspended solids levels above the typical range for the 
ecoregion: 

 
Lakes based on Secchi disc transparency and Total Phosphorus: Briggs Lake, Julia Lake, Rush 
Lake, Big Elk Lake, Big Eagle Lake, Little Elk Lake, Fremont Lake, Lake Orono 
 
Streams based on Total Suspended Solids, Total Phosphorus and Total Kjeldahl nitrogen: Elk 
River, Tibbits Brook, Snake River, St. Francis River, Rice Creek  

 
Results from monitoring projects conducted in the County show that nutrient loading is the primary 
cause of low water quality for lakes and streams in the Elk River Watershed. In the Briggs Lake Chain 
and Big Elk Lake sub-watersheds, flooding is associated with poor water quality. Fecal coliform 
bacteria levels exceeded the water quality standard on the Elk River and Tibbits Brook in 2 out of 5 
months in 2005. 

 
The following pollutant sources and related land use concerns have been identified: 

1)  Failed septic systems 
2)  Septic systems in flood plains that are not flood proofed 
3)  Fertilizer use in residential areas 
4)  Urban and residential runoff 
5)  Lack of riparian buffers on lakeshore, streams and drainage ditches 
6)  Resident goose population 
7)  Yard waste 
8)  Livestock (agricultural and on small acreage) 
9)  Agricultural fertilizer use 
10) Flood plain impacts: current controls are adequate for protecting the floodway. In some 

areas, protecting the flood fringe to prevent loss of flood water storage would prevent 
increase in peak flows. 

11)  Wetland impacts 
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12)  Sedimentation from bank erosion 
 
The establishment of Total Maximum Daily Loads (TMDLs) for waters listed as impaired (303d list) 
will create opportunities for the County to work with the Minnesota Pollution Control Agency toward 
identifying sources, setting TMDLs and mitigation of sources. The County Water Plan will address 
how the County will work with the MPCA as TMDLs are phased in for the County. 
 
Sherburne County is within the Source Water Protection Area delineated for the Minneapolis and St. 
Paul public water suppliers, which draw water from the Mississippi River. Where priority concerns 
complement Source Water Protection Planning efforts, the County Local Water Management Plan will 
address how the County will work with Source Water Protection efforts to identify and reduce 
pollutants to surface waters within the County. 
 
Priority Concern 2: Increasing urban and residential land use replacing agriculture, forest and open 
space creates a concern about water quantity and quality due to increased impervious areas. 
Sedimentation from construction site runoff is also associated with development. Many areas of the 
County with older development do not have any means to store or treat storm water runoff. 
 
Priority Concern 3: Quality of riparian and aquatic vegetation. Native vegetation has been replaced by 
the invasion of undesirable species or has been removed and replaced with turf grasses. Exotic aquatic 
species most notably Curly Leaf Pondweed dominate some lakes in the County. The result is the loss 
of the filtering provided by buffers, increased shoreline and streambank erosion and loss of wildlife 
and fish habitat. Better enforcement of shoreland ordinances is needed. The County PUD ordinance 
will be a tool to help preserve riparian habitat. 
 
Priority Concern 4: Pollution of water resources by toxic chemicals. The priority area of concern is in 
residential areas. Chemicals of concern include pesticides. More information is needed on the 
occurrence of other chemicals which have been identified as endocrine disruptors, which can enter 
water resources via sanitary sewer systems. 
 
Priority Concern 5: Nitrate contamination of ground water. Results of clinics held in the county show 
that 951 tests of private wells resulted in 17% with nitrates above the health risk limit of 10 mg/L. 
 
The following pollutant sources and related land use concerns have been identified: 

1) Irrigated agriculture 
2) Septic systems  

 
Priority Concern 6: Ground water use. Rapid growth and new developments on city water supplies and 
on private wells creates a concern about the increasing demand for ground water. In some areas, there 
is a concern about the availability of safe drinking water due to nitrate contamination. 
 
C. Priority Concern Identification 
 
1. Public and Internal Forums Held 
 
February 22, 2005 Sherburne County Water Plan Advisory Committee Meeting 
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Participants: C. Perry Schenck, member at large; Bryan Adams, member at large; John Riebel, County 
Commissioner; Leander Schlosser, SWCD Supervisory; Mark Basiletti, Water Plan Coordinator; Gina 
Hugo, SWCD. 
Summary: See attached minutes. Timeline for the water plan update and revision was reviewed. 
Plans for a public survey were discussed. The survey was to be distributed to all Sherburne County 
households. Plans for a public information meeting were discussed. 
 
June 28, 2005 Sherburne County Water Plan Advisory Committee Meeting 
Participants: C. Perry Schenk, Water Plan Advisory Committee Chair; John Weicht, Water Plan 
Advisory Committee Vice Chair; Tiffany Babich, member at large; Roger Nelson, member at large; 
Bryan Adams, member at large; Barbara Tucker, member at large, Nels Anderson, member at large; 
John Riebel, County Commissioner; Leander Schlosser, SWCD Supervisor; Mark Basiletti, Water Plan 
Coordinator; Gina Hugo, SWCD; Nicola Blake-Bradley, Sherburne County Zoning; Vonna Henry, 
Sherburne County Public Health; Margaret Leach, MPCA. 
Summary: See attached minutes. Input from LGUs, State agencies was concerning their priority 
concerns was discussed. Mark Basiletti pointed out which concerns listed by the LGUs and agencies 
are already addressed in the current Local Water Management Plan. There was discussion to limit the 
number of goals to what can be accomplished in a 5 year plan. Progress in implementing the current 
LWMP was reviewed. A list of quantifiable results to date for each action item was presented. 
 
August 23, 2005 Sherburne County Water Plan Advisory Committee Meeting
Participants: C. Perry Schenk, Water Plan Advisory Committee Chair; John Weicht, Water Plan 
Advisory Committee Vice Chair; Terry Polsfuss, member at large; Barbara Tucker, member at large; 
Nels Anderson, member at large; Garry Anderson, member at large; John Riebel, County 
Commissioner; Leander Schlosser, SWCD Supervisor; Mark Basiletti, Water Plan Coordinator; Gina 
Hugo, SWCD; Vonna Henry, Sherburne County Public Health; Margaret Leach, MPCA. 
Summary: See attached minutes. Results of the citizen survey were discussed. The survey had been 
sent to all County households with the County Zoning’s Environmental Educator publication. A 
comprehensive list of all issues and concerns was presented. The list included those issues currently 
listed in the Local Water Management Plan and those identified through input from State Agencies, 
local government units, and through the citizen survey.  Major concerns were discussed which 
included nutrient loading to surface water, nitrate levels in well water. All committee members voted 
on their top 10 concerns. 
 
October 25, 2005 Sherburne County Water Plan Public Information Meeting 
Participants: Barbara Tucker, Water Plan Advisory Committee; Nels Anderson, Water Plan Advisory 
Committee; Tiffany Babich, Water Plan Advisory Committee; Roger Nelson, Water Plan Advisory 
Committee; John Riebel, County Commissioner; Mark Basiletti, Water Plan Coordinator; Gina Hugo, 
SWCD; Nicola Blake-Bradley; Margaret Leach, MPCA; George Kydd, Palmer Township Supervisor; 
C.G. Phillips, Sherburne County Citizen; John, Sherburne County Citizen; Darrell Tucker, Briggs Lake 
Chain Association; Suzanne Chmilewski, Briggs Lake Chain Association; Charlene Langowski, Briggs 
Lake Chain Association; Susie Brown, Briggs Lake Chain Association. 
Summary: See attached minutes. A presentation on current Sherburne County Local Water 
Management Plan issues and implementation activities was given. A summary of issues identified in 
the on-going update and revision process was distributed. Priority lakes and watersheds were 
discussed. 
 
January 24, 2006 Sherburne County Water Plan Advisory Committee Meeting
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Participants:  John Weicht, Water Plan Advisory Committee Vice Chair; John Riebel, County 
Commissioner; Barbara Tucker, Water Plan Advisory Committee; Tiffany Babich, Water Plan 
Advisory Committee; Terry Polsfuss, Water Plan Advisory Committee; Bryan Adams, Water Plan 
Advisory Committee; Leander Schlosser, SWCD Supervisory; Maggie Leach, MPCA; Mark Basiletti, 
Water Plan Coordinator; Nicki Blake-Bradley, Sherburne County Zoning; Gina Hugo, Sherburne 
SWCD; Vonna Henry, Sherburne County Public Health. 
Summary: A summary of meetings with the County LGUs was discussed. Stormwater runoff, water 
quantity issues, flood plain impacts, flood plain ordinances, habitat loss were issues highlighted from 
the meetings. A draft of the Priority Concerns Scoping Document was reviewed. 
 
October 19, 2005 Lake Orono Water Quality Task Force Meeting 
Participants: Rebecca Haug, City of Elk River Environmental Director; Mara Anderson, City of Elk 
River Environmental Specialist; Patrick Plant, Lake Orono Improvement Association; Cindi Edwards-
Plant, Lake Orono Improvement Association; Vance Zehringer, Lake Orono Improvement Association 
and Elk River Watershed Association Joint Powers Board; Mark Basiletti, Water Plan Coordinator. 
Summary: See attached minutes. Local Water Management Plan update and revision issues and 
concerns identified to date were summarized. Issues identified during the meeting by task force 
members were: Phosphorus lawn fertilizer continues to be used; Curly Leaf Pondweed control; 
monitoring of sediment build up in Lake Orono should be increased; on-going monitoring of fecal 
coliform bacteria for Lake Orono and the Elk River is needed; impaired waters listing for the Elk River 
(303d list). 
 
March 12, 2005 Briggs Lake Chain Association Board Meeting 
Participants: Briggs Lake Chain Board of Directors: Kenzie Phelps, Randy Peterson, Susie Brown, 
Charlene Langowski, Stan Herkenhoff, Norm Ashfeld, Tom Koontz, Steve Demueles, Sue 
Chmielewski, Sean Conlon, Leonard Packer, Barb Tucker, Bill Stai, Chuck Heinemann, Dick 
Nygaard, Barb Johnson, and Karen Jones. Also attending: Sandy Stai and Mark Basiletti, Water Plan 
Coordinator. 
Summary: Mark Basiletti gave a presentation on the historical record of flooding on the Briggs Lake 
Chain and Big Elk Lake. Issues related to flooding were discussed including: wetland impacts, and 
increasing impervious surfaces. Mitigation of impacts was discussed. It was determined that wetland 
restoration, enhancement and creation should be a priority in the watershed. 
 
November 28, 2005 Meeting with City of Big Lake Public Works Department  
Participants: Michael Goebel, Public Works Director; Mark Basiletti, Water Plan Coordinator. 
Summary: The City’s wetland ordinance was discussed. Signs are being posted at a required 30 foot 
buffer boundary. Storm water management was discussed. They are currently following procedures 
well within what will be required under the MS-4 designation (NPDES Phase II). Infiltration ponds are 
being designed for new development. For new developments, most runoff will infiltrate and not impact 
surface water resources. In addition, below grade infiltration drains and rain gardens are being installed 
for existing development with street projects. Storm water treatment ponds and under drains will be 
installed for the U.S. Highway 10 runoff and the park parking lot scheduled to begin in 2006. The City 
has begun a goose control program because of water quality concerns associated with the large 
numbers of geese present on shorelands. Currently they have excess capacity for their waste water 
treatment facility. They are in the process of applying for a permit for an expansion of the WWTF. 
They expect to be able to meet the MPCA’s discharge requirements. 
 
December 6, 2005 Meeting with City of Elk River Environmental Department 
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Participants: Rebecca Haug, Environmental Administrator; Mara Anderson, Environmental Assistant; 
Mark Basiletti, Water Plan Coordinator. 
Summary: Rebecca pointed out that the main problem is runoff from increasing impervious surfaces 
due to on-going development. In addition, erosion from construction sites is a problem. City staff 
agrees with the concern put forward from MNBWSR that current controls on storm water runoff are 
not sufficient to prevent increased runoff volume and degradation of water quality even with the new 
revisions to NPDES Phase II permitting. There was discussion concerning whether the Local Water 
Management Plan should require LGUs in the County to develop storm water controls which would go 
beyond NPDES Phase II requirements. The need to seed the county ditch banks after dredging was 
also discussed. Sedimentation occurs when there is runoff prior to new vegetation being established. 
This is frequently a problem when ditches are cleaned out when soils are frozen and new vegetation 
cannot be established until the growing season starts. Chemical use in residential areas and in 
agricultural areas was discussed. 
 
December 7, 2005 Meeting with City of Zimmerman Planning and Zoning 
Participants: Randy Piasecki, City Planner/Coordinator; Mark Basiletti, Water Plan Coordinator 
Summary: Storm water runoff was discussed. Generally the ponds installed infiltrate most runoff 
and do not hold water for more than a couple of days. Below grade infiltration systems have been used 
in the City. Older development on Lake Fremont will require improvements including storm water 
management. There is little space for ponds and water tables are too high for below ground systems. 
Rain gardens and vegetated swales were discussed as possible options. The routing of storm water to 
County Ditch 1 was discussed. There has been ponding in residential neighborhoods due to an under 
sized culvert in the ditch system. The city is scheduling to update their storm water management plan 
in 2006 and 2007. There was discussion concerning whether the Local Water Management Plan should 
require LGUs in the County to develop storm water controls which would go beyond NPDES Phase II 
requirements. Plans to expand City services to the north of the current city limits were discussed. 
 
December 8, 2005 Meeting with City of Becker 
Participants: Kelly Neu, Community Development Director; Jeremy Halvorson, Water Superintendent; 
Mark Basiletti, Water Plan Coordinator 
Summary: Storm water runoff issues were discussed. The City has an inspector that inspects the 
storm water BMPs at all development construction sites. There was discussion concerning whether the 
Local Water Management Plan should require LGUs in the County to develop storm water controls 
which would go beyond NPDES Phase II requirements. City staff did not have a perspective on this 
issue. The City requires developers to obtain NPDES permits from the MPCA. The City is concerned 
about the quantity of water use in the city and has begun educating residents on conservation. The city 
also has initiated a requirement that developments have top soil spread to improve soil quality and 
lower the need for irrigation. The City staff pointed out the need for more public education about water 
conservation. Nitrate levels are a concern for 2 of 4 of the City wells. Current nitrate level in these 2 
wells is about 5 mg/L. 
 
December 15, 2005 Meeting with City of St. Cloud 
Participants: Matt Glaesman, Zoning Administrator, City of St. Cloud; Mark Basiletti, Water Plan 
Coordinator. 
Summary: City expansion in Haven Township was discussed. No plats will be approved on the 
Sherburne County side of the river until the sewer and water capacity is increased. The increase in 
capacity is scheduled for 2009 and 2010. It is projected that there will be development within 
Sherburne County following that time. The airport master plan which is 75% completed was discussed. 
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Runoff and wetland mitigation issues related to future expansion were discussed. Storm water runoff 
related to development within Sherburne County was discussed. The City has a pilot project consisting 
of a 160 acre Low Impact Development in Stearns County. Rain Gardens will be incorporated into the 
design. Storm water runoff controls and NPDES permitting were discussed. The question as to whether 
the existing storm water controls are sufficient to prevent degradation of surface water resources was 
raised. More involvement with inspections by LGUs may be one way of improving controls. 
 
December 20, 2005 Meeting with the City of Clear Lake 
Participants: William Kiffmeyer, Mayor; Alan Corne, Public Works Supervisor; Mark Basiletti, Water 
Plan Coordinator. 
Summary: The principle concern for the City is management of the Drinking Water Supply 
Management Areas for the 2 city wells. Nitrates in the older city well currently are from 20 ppm to 
over 40 ppm. The key issue is that DWSMA managers need to be aware of activities and changes 
within and near the DWSMA. Many of these activities are under the jurisdiction of the State and 
County. Attention needs to be given by State agencies and the County to providing information for 
activities under their jurisdiction that is relevant to well head protection to DWSMA managers. For 
example, the City should get copies of well logs for any new wells in or near a DWSMA and copies of 
septic permits and inspections for systems in or near a DWSMA. The DWSMA managers should also 
be made aware of what ground water information has been collected by state agencies such as the 
DNR, MPCA and MDA. This would include data on ground water quality, and information on ground 
water supplies. It was also discussed that there is a need for education about water conservation in the 
City. Over watering lawns is a particular problem. Improving soil quality for new developments is 
needed to reduce watering needs. Education on establishing lawns and low maintenance lawns is 
needed for developers, contractors and homeowners. Chemical use in residential areas was discussed. 
Nutrient loading to surface water was discussed. One issue discussed is the suspension of sediments 
caused by motorized water craft and driving on the ice.  
 
January 19, 2006 Meeting with Sherburne County Zoning Department 
Participants: Nancy Riddle, County Zoning Administrator; Nicola Blake-Bradley, County 
Environmental Specialist; Mark Basiletti, Water Plan Coordinator. 
Summary:  
1) Storm water runoff: The County has developed a SWPPP for an NPDES II permit for County 
highways. They will also eventually need a NPDES II storm water permit for the entire County. It was 
agreed that the current County storm water controls are not adequate. Zoning staff did not think the 
County Board would want to require the cities to adopt controls specified by the County. The County 
Board usually does not want to mandate controls for the cities.  
2) Flood plain controls: County controls are strict for flood ways but there are impacts to the flood 
fringe. Placement of fill in flood fringe areas is minimal for new plats. Requiring mitigation for 
impacts to the flood fringe in priority areas may be possible but the result is likely to be that some 
areas would not be developed. The best way to implement more restrictive controls would be in 
response to a citizen’s petition with Township support.  
3) Wildlife habitat in riparian areas: There is a need for controls to protect more habitat. Some efforts 
have been successful in creating riparian conservation zones for plats through out-lots and covenants. 
It is also important that upland habitat be preserved in connection to riparian habitat. The PUD 
ordinance can be used to preserve habitat. 
4) Drinking water supply for rural subdivisions: The County does not usually require verification that 
there is an adequate drinking water supply available before approving a plat. There has been a few 
cases of water supplies being insufficient or cases where nitrates are high. It was discussed that it 
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would be difficult to determine the quantity and quality of the water supply unless a test well is 
installed for each lot. The need for a ground water study for the area was discussed. Public education 
on water conservation is needed. 
5) Fecal coliform levels in the Elk River: Zoning staff felt that the County is not likely to support an 
ordinance that requires livestock to be fenced out of streams, lakes and ditches. No other counties have 
this ordinance. There are relatively few known locations where there are problems. BMPs have been 
installed in some locations where livestock impacts were identified. Several known instances of septic 
tanks being pumped directly into streams were discussed. The frequency of this type of problem is not 
known. The County requires septic system certificate of compliance with building permits and transfer 
of property, which is reducing the number of failed systems. Large numbers of geese are observed in 
parks on County lakes which is another probable source. 
 
2. Written comments received at the Public Information Meeting: none received 
 
3. Issue Identified by the Stakeholders 
 
Table 1. Issues Currently Addressed in the Local Water Management Plan 
Surface Water - Nutrient Loading     priority 5 Major 

Watershed 
Current 
Priority 
1 lowest 
5 highest

No. 
Votes 

in 
20051

Failed septic systems Miss. 5 5 

Lawn fertilizers - connected to urban stormwater runoff Miss. 4 4 

Agricultural fertilizers Miss. 2.5 2 

Livestock (commercial) Miss. 3 3 

Urban stormwater runoff – Sedimentation ponds do not remove all 
nutrients, and it is a growing problem.  The most effective method 
is to treat the runoff at the source.  Wet retention ponds are now 
required. 

Miss. 4 1 

Gray water discharge Miss. 2  

Rural development – The issues that are associated with rural 
development are listed above and below: failed septic systems, 
lawn fertilizers, increased stormwater runoff, small acreage 
livestock, and yard waste deposited in lakes and rivers. 

Miss. N/A  

Small acreage livestock Miss. 4 3 

Yard waste deposited in lakes and rivers – Leaves are very high in 
phosphorous. 

Miss. 4 2 

Drainage ditches – Not many buffers existing on ditches.  Nutrient 
loading comes from agricultural row crops, livestock, urban 
runoff, and sedimentation. 

Miss. 5 3 

Algae blooms – frequent and intense – Algae blooms are a 
symptom of the other nutrient issues.  

Miss. --  

Nutrient loading from resident goose population – One solution 
would be to plant shoreland buffers. 

Miss. 3 1 
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Surface Water – Pesticides     priority 2    
Residential chemical use Miss. 2.5 6 
Agricultural pesticide use Miss. 2  
Surface Water – Toxic Chemicals     priority 3    
Disposal to storm drains (oil etc.) Miss. 3 3 

Industrial discharge – State has strict guidelines Miss. 1 On-
going 

Hazardous spills (pipelines, railroads, trucks) – Response 
coordinated by MPCA 

Miss. 2 On-
going 

Surface Water – Solid Waste     priority 2    
Debris in the Elk River Miss. 2  
Surface Water – Habitat     priority 4    
Compliance with ordinances protecting riparian land and lakeshore Miss. 5 4 

Poor quality of aquatic vegetation Miss. 4 3 

Surface Water – Exotic Species     priority 5    
Introduction of exotic species Miss. 5 6 

Curly leaf pond weed Miss. 5 6 

Purple loosestrife Miss. 5 6 

Surface Water – Flooding     priority 4    
Big Elk and Briggs Lake Chain Miss. 4 1 
Surface Water – Sedimentation     priority 4    
Stormwater runoff Miss. 4 1 

Bank erosion Miss. 3 3 

Ditches: BMPs need to be implemented for clean-outs Miss. 5 2 

TMDLs. Sherburne County Water Management Plan should 
position the county to leverage funds and avoid economic 
sanctions associated with the development of TMDLs. 

County-
wide 

4  

Source Water Protection. Sherburne County is in the source 
water contribution area of Minneapolis and St. Paul.  

County-
wide 

NA  

Ground Water – Nitrate Contamination     priority 5    
Implementation of wellhead protection plans – High priority for 
wells completed in geologically sensitive aquifers. 

Miss. 5 2 

Failed septic systems Miss. 5 5 

Irrigation water management Miss. 5 2 

Rural development effects Miss. 2 2 

Land spreading of sewage treatment plant sludge Miss. 2  

Land spreading of septic system pumpage Miss. 3 1 

Unused – unsealed wells Miss. 5 1 

Agricultural fertilizer application Miss. 4 2 
 
Revised April 10, 2007 

Combine all exotics into one 
category 
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Residential fertilizer application Miss. 2 1 

Livestock on small acreage – Data is needed on the effects on 
groundwater. 

Miss. 4  

Ground Water – Pesticides     priority 2    
Agricultural pesticide use Miss. 2 1 

Unused pesticides and pesticide container disposal Miss. 3  

Ground Water – Toxic Chemicals     priority 3    
Leaking underground storage tanks County-

wide 
3 On-

going 
Hazardous spills – gas lines, trucks, railroad County-

wide 
3 On-

going 
Water Quality/Quantity Data Collection     priority 4    
Water quality data should be made available to planners County-

wide 
5 1 

Stream monitoring data is needed County-
wide 

4 On-
going 

Ground water monitoring data is needed County-
wide 

4 On-
going 

Data is needed for the County Well Index County-
wide 

4  

Lake monitoring data is needed County-
wide 

4 On-
going 

1. In August of 2005 the Water Plan Advisory Committee each selected their top 10 issues. 
 
Table 2. Concerns Identified in 2005 which are not currently addressed in the Local Water 
Management Plan 
 Major 

Watershed 
Current 
Priority 

No. 
Votes 

in 
20051

BWSR: Current Controls are not sufficient to prevent increased 
runoff volume and degraded water quality of runoff to priority 
lakes and rivers. 

 NA  

BWSR: Protection of floodplain areas and other areas of 
significant wildlife habitat. 

   

City of Elk River/Lake Orono Water Quality Task Force: 
There is no ordinance that prohibits or regulates domestic livestock 
in pasture areas from entering rivers or waterways that contribute 
to public waters. 

 NA 1 

MN EQB: Impaired waters in the County: consider how to plan 
for developments contemplated near impaired waters 

 NA  

MN EQB: Ground water availability: consider how to plan for 
significant water using developments 

 NA  

Livonia Township: Discharge of waste water into local streams, 
ponds, ditches 

 NA  
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Livonia Township: Maintenance of drainage ditches-their affect 
on local roads 

 NA  

Public Survey: Debris from home construction blowing into 
wetlands 

 NA  

Public Survey: Educate the public on low maintenance lawns.  NA 1 
Public Survey: Failure to educate public and enforce existing 
regulations. Need to obtain resources. 

 NA  

Public Survey: Consequences should be harsher for law 
breakers— They should not be able to just pay a fine and not 
restore what was unlawfully impacted. 

 NA  

Public Survey: Motor boats and jet skis (PWC) disrupting shore 
lines and nesting Loons 

 NA  

Public Survey: Garbage thrown into Rivers and on Lakes in the 
winter when frozen. 

 NA  

Public Survey: Increase the shoreland impact zone to allow at 
least 75’ to 100’ of natural vegetation which cannot be disturbed. 

 NA  

Public Survey: Boaters don’t know what NO WAKE (means).  NA  
Water Plan Committee: High fecal coliform bacteria counts in 
the Elk River. 

 NA 1 

Water Plan Committee: Endocrine disruptors  NA 3 
Water Plan Committee: Septic systems in flood plains that are 
not flood proofed 

 NA  

City of Becker and City of Clear Lake: Water conservation is 
needed. The public needs to be educated on reducing water use. 
Excessive lawn watering needs particular attention. Soil quality in 
new subdivision needs to be improved to reduce watering needs. 

   

City of Clear Lake: Information that the State and County 
collects for activities in and near DWSMAs, which is related to 
well head protection issues needs to be forwarded to the DWSMA 
managers. This would include well logs for new wells drilled and 
septic permits. The DWSMA managers also need to be informed 
as to what ground water information is available from the DNR 
and other agencies such as the MPCA and MDA who are 
collecting ground water data. 

   

City of Clear Lake: Motorized watercraft cause water quality 
problems for lakes due to suspending sediment. Driving on the ice 
also tends to suspend sediment. 

   

Sherburne County Zoning: County storm water controls are not 
adequate. 

   

Sherburne County Zoning: loss of riparian wildlife habitat and 
fragmentation of connections to upland habitat 

   

Sherburne County Zoning: impacts to the flood plain fringe    
1. In August of 2005 the Water Plan Advisory Committee each selected their top 10 issues. 
 
D. Priority Concerns Selection 
 
1. How priority concerns were selected. 
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Issues were reviewed at Water Plan Advisory Committee meetings in 2005. Quantifiable results of 
implementation of the current Local Water Management Plan actions were summarized. Updated 
water quality data for streams, lakes and ground water was reviewed and discussed. The priority 
issues listed in the current Local Water Management Plan were reviewed. Input was requested 
from state agencies, and all LGUs in the County. A survey listing all of the current water plan 
issues was distributed to all households in the county as an insert to the County’s quarterly 
Environmental Educator. People were asked to circle whether an issue was a high priority or not 
an issue. They could also list additional concerns. The Water Plan Advisory Committee reviewed 
the input from the state agencies, the summarized results from the survey. The Water Plan 
Advisory Committee also identified several issues not identified by other sources. A list of all 
identified issues was compiled. The Water Plan Advisory Committee then voted on their top 10 
concerns from the list of identified issues. Current priority levels were compared to the voting 
results. 
 
Meetings were held with staff from Cities within the County to discuss issues in their jurisdiction. 
The final list of priority concerns reflected the input from all agencies, LGUs and the Water Plan 
Advisory Committee. 
 
In selecting priority concerns, the Water Plan Coordinator assessed each issue and concern listed 
in the update process and evaluated each on the basis of the current priority, input from state 
agencies, existing water resource data, projected changes to land use and related impacts on water 
resources and the results of voting by the Advisory Committee. A draft list of priority concerns 
was reviewed and discussed by the Advisory Committee. 

 
2. Differences between plan priority concerns and other state, local and regional concerns. 
 

No differences with state, local and regional concerns were identified. 
 
E. Priority Concerns Not Addressed by the Plan 
 
Concerns: Explanation 
Gray water discharge Regulated by Sherburne County 

Zoning through implementing 
Minn. Rules Chapter 7080. Will 
be included in the On-going Water 
Quality Activities section of the 
LWMP. 

Agricultural pesticide use (surface water pollution potential)  This will be addressed by USDA-
NRCS through the EQIP program.  
Will be included in the On-going 
Water Quality Activities section of 
the LWMP.  

Industrial discharge – State has strict guidelines This is regulated by the MPCA. 

Hazardous spills (pipelines, railroads, trucks). Surface water 
pollution potential – Response coordinated by MPCA 

Coordinated by County 
Emergency Services. Will be 
included in the On-going Water 
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Quality Activities section of the 
LWMP. 

Debris in the Elk River The DNR has an Adopt a River 
program. Participation by local 
groups and individuals will be 
encouraged. 

Ditches: BMPs need to be implemented for clean-outs A process has been established to 
make recommendations to the 
Ditch Inspector when clean-outs 
are planned. Will be included in 
the On-going Water Quality 
Activities section of the LWMP. 

Implementation of wellhead protection plans – High priority for 
wells completed in geologically sensitive aquifers. 

Will be included in the On-going 
Water Quality Activities section of 
the LWMP. 

Land spreading of sewage treatment plant sludge Regulated by the MPCA. County 
Zoning works with the MPCA on 
regulation. 

Land spreading of septic system pumpage Regulated by the MPCA. County 
Zoning works with the MPCA on 
regulation. 

Unused – unsealed wells Regulated by the Minnesota 
Department of Health. Will be 
included in the On-going Water 
Quality Activities section of the 
LWMP. 

Agricultural pesticide use - ground water pollution potential This will be addressed by USDA-
NRCS through the EQIP program.  
Will be included in the On-going 
Water Quality Activities section of 
the LWMP. 

Unused pesticides and pesticide container disposal Minnesota Department of 
Agriculture has a disposal 
program. 

Leaking underground storage tanks Storage tanks are regulated by the 
MPCA. 

Hazardous spills – gas lines, trucks, railroad. - ground water 
pollution potential 

Coordinated by County 
Emergency Services. Will be 
included in the On-going Water 
Quality Activities section of the 
LWMP. 

Water quality data should be made available to planners Will be included in the On-going 
Water Quality Activities section of 
the LWMP. 

Stream monitoring data is needed Will be included in the On-going 
Water Quality Activities section of 
the LWMP. 
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Ground water monitoring data is needed Will be included in the On-going 
Water Quality Activities section of 
the LWMP. 

Data is needed for the County Well Index Wells are being located by the 
MDH Well Inspector. 

Lake monitoring data is needed Will be included in the On-going 
Water Quality Activities section of 
the LWMP. 

1. In August of 2005 the Water Plan Advisory Committee each selected their top 10 issues. 
 
Table 2. Concerns Identified in 2005 which are not currently listed in the Local Water 
Management Plan 
City of Elk River/Lake Orono Water Quality Task Force: There 
is no ordinance that prohibits or regulates domestic livestock in 
pasture areas from entering rivers or waterways that contribute to 
public waters. 

A relatively small number of 
impacted areas have been 
inventoried. Livestock production 
is declining in the County with 
less pastured livestock in riparian 
areas as land use changes to 
residential. This concern can be 
addressed through on-going 
pasture management programs 
sponsored by the Elk River 
Watershed Association and 
USDA-NRCS. These programs 
work with landowners on a 
voluntary basis. To date, some 
producers have not adopted 
sufficient pasture management 
BMPs but efforts to work with 
them will continue. 

Livonia Township: Discharge of waste water into local streams, 
ponds, ditches 

This is regulated by the MPCA for 
municipal WWTPs and the 
County for ISTS. With the 
development of TMDLs which is 
addressed with priority concerns 
in Section B above, this problem 
will be adequately addressed in 
the LWMP. 

Livonia Township: Maintenance of drainage ditches-their affect on 
local roads 

This is regulated by the County 
Ditch Authority in implementing 
public ditch law under State 
Statutes. 

Public Survey: Debris from home construction blowing into 
wetlands 

This is a solid waste issue which 
can be handled through the 
County Solid Waste authority. 

Public Survey: Educate the public on low maintenance lawns. This issue can be addressed in 
conjunction with priority concerns 
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1 and 6 identified in Section B 
above. 

Public Survey: Failure to educate public and enforce existing 
regulations. Need to obtain resources. 

This issue can be addressed in 
conjunction with the priority 
concerns identified in Section B 
above. 

Public Survey: Consequences should be harsher for law breakers— 
They should not be able to just pay a fine and not restore what was 
unlawfully impacted. 

The LWMP area of concern is 
shoreland ordinances. The County 
has adopted a policy requiring a 
mitigation escrow for shoreland 
ordinance violations. They also 
require an escrow fund for some 
shoreland permits. These measures 
will provide a means to pay for 
restorations when violations occur. 

Public Survey: Motor boats and jet skis (PWC) disrupting shore 
lines and nesting Loons 

This issue can be addressed in 
conjunction with priority concerns 
1 and 3 identified in Section B 
above. Lake associations can work 
with local government and the 
DNR to establish regulations for 
boating. 

Public Survey: Garbage thrown into Rivers and on Lakes in the 
winter when frozen. 

This issue can be addressed 
through the County Solid Waste 
authority which funds a quarterly 
environmental periodical mailed 
to all County households. Articles 
can educate the public on this 
issue. Will be included in the On-
going Water Quality Activities 
section of the LWMP. 

Public Survey: Increase the shoreland impact zone to allow at least 
75’ to 100’ of natural vegetation which cannot be disturbed. 

Under current shoreland 
regulations, natural vegetation 
cannot be disturbed in the 
shoreland impact zone. This zone 
is between is 25 to 75 feet 
depending on lake/stream 
classification. For most shorelines, 
this should provide water quality 
benefits if the regulations are 
followed. 

Public Survey: Boaters don’t know what NO WAKE (means). This issue can be addressed in 
conjunction with priority concerns 
1 and 3 identified in Section B 
above. 

City of Clear Lake: Information that the State and County collects 
for activities in and near DWSMAs, which is related to well head 

This can be accomplished by the 
state agencies if they set up 
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protection issues needs to be forwarded to the DWSMA managers. 
This would include well logs for new wells drilled and septic 
permits. The DWSMA managers also need to be informed as to 
what ground water information is available from the DNR and other 
agencies such as the MPCA and MDA who are collecting ground 
water data. 

procedures to keep the DWSMA 
managers up to date on needed 
information. The County Water 
Plan Coordinator will inform state 
agencies about this issue. 

City of Clear Lake: Motorized watercraft cause water quality 
problems for lakes due to suspending sediment. Driving on the ice 
also tends to suspend sediment. 

This issue can be addressed in 
conjunction with priority concern 
1 identified in Section B above. 
Lake associations can work with 
local government and the DNR to 
establish regulations for boating 
and driving on ice. 

Sherburne County Zoning: County storm water controls are not 
adequate. 

This issue will be addressed in 
conjunction with priority concern 
2 identified in Section B above. 

Sherburne County Zoning: loss of riparian wildlife habitat and 
fragmentation of connections to upland habitat 

This issue will be addressed in 
conjunction with priority concern 
3 identified in Section B above. 

 
Meeting Minutes: Water Plan Advisory Committee, Public Information Meeting 
 
Minutes, Sherburne County Water Plan Advisory Committee Meeting 
February 22, 2005, Becker Township Hall 
 
Members in Attendance: C. Perry Schenk, John Riebel, Roger Nelson, Leander Schlosser, Bryan 
Adams 
Advisors in Attendance: Mark Basiletti, Sherburne SWCD; Gina Hugo, Sherburne SWCD 
 
Meeting called to order at 7:00 PM by Vice Chairman C. Perry Schenk. 
 
1.  Review and Approval of Agenda 
Roger Nelson made a motion to approve the agenda as distributed.  Leander Schlosser seconded the 
motion.  All were in favor.  Motion passed. 
 
2.  Review and Approval of October 26, 2004 Meeting Minutes 
There were no additions or corrections to the minutes.  Vice Chairman C. Perry Schenk announced that 
the minutes stood approved as distributed. 
 
3.  Review Draft Water Plan Advisory Committee By-Laws 
Mark briefed the committee on the content of the draft by-laws.  The committee has never had by-laws 
and has operated based on the committee description in the County Water Plan.  The by-laws spell 
such things as length of term, number of at-large members, etc.   
 
Mark distributed a committee member list and informed members that John Hoss and Derald Ewing 
had resigned from the committee.  Roger Nelson has recently been appointed by the County Board as a 
member at large. 
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The committee discussed the benefits of having two alternate members in addition to the seven at large 
members.  Alternate committee members would receive all meeting materials and be encouraged to 
come to as many meetings as they could.  Alternates would only have a valid vote if a regular at-large 
member were absent.  Also, only voting members are eligible for mileage reimbursement and meeting 
compensation.  Leander Schlosser made a motion to add two alternate members to the County Water 
Plan Advisory Committee By-laws.  Bryan Adams seconded the motion.  All were in favor.  Motion 
passed. 
 
Mark discussed the process by which the by-laws are adopted.  Once they are drawn up the committee 
formally adopts them and a copy is forwarded to the County Administrator, Brian Bensen.  The County 
Board does not need to approve the by-laws.  The County Board does appoint member at large.   
Leander Schlosser made a motion to adopt the by-laws that Mark distributed; with the addition of two 
alternate at-large members.  Bryan Adams seconded the motion.  All were in favor.  Motion passed.  
Mark will amend the draft by-laws to include language about having alternate members on the 
committee.  He will bring a revised copy to the next meeting for review. 
 
4.  Make recommendation to County Board on New Advisory Committee Members 
To initiate terms, Mark will ask the County Board to appoint all existing members with a staggered 
term length.  This way, future members will not be appointed all at once.  The existing member list 
will be used to assign a rotation of 1, 2, 3 years.  The new members will be treated the same.  Mark had 
put an ad in the Environmental Educator to let people know that the Water Plan Advisory Committee 
had an opening for a new member.  Three individuals responded.   
 
The committee drew one of the names, Barbara Tucker, from a hat to recommend for an at large 
member.  The remaining two, Nels Anderson and Tiffany Babich, will be recommended for alternate 
members. 
 
5.  Water Plan Update & Revision 
The state is mandating a different approach to the County Water Plan update/revision process.  Mark 
distributed a handout that overviews the process.  Mark said that there may not be a huge change in 
content, but that priorities will need to be narrowed down.  In short, the water plan is to identify what 
is realistic to work on in the next five years.    
 
The Water Plan will need to focus on identified resource concerns and five state agencies, DNR, PCA, 
MDA, MDH, and EQB, will be invited to submit suggestions before any draft revisions are done.  The 
committee will also need to solicit public input through public meetings and surveys.  From the 
suggestions from the five state agencies and the public input a Priority Scoping Document will be 
written and include explanations as to why priorities were chosen.  The Priority Scoping Document 
will be sent out for comment and then the draft revision will be drawn up. 
 
The committee discussed a timeline for the update/revision process.   

• The Priority Scoping Document will need to be completed by November, 2005 and then sent 
out for a 60-day review period.   

• An announcement will be sent out to state agencies and local government in the next month – 
with request for input.   

• The suggestions received from them will be reviewed in late spring. 
• Public input should be received by the end of August, 2005. 
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• Public input will be reviewed in late summer/early fall; then public input and state agency 
suggestions can be put together. 

 
In the past public input has been obtained through public information meetings and surveys have been 
sent out.  Surveys are limited by the cost of mailing.  Roger suggested putting the survey in the 
Environmental Educator.  Mark suggested putting the survey on the SWCD website as well.  C. Perry 
emphasized the importance of utilizing township boards.  Mark will send a survey specific to LGUs to 
all the townboards and cities, he will bring a draft survey to the next meeting. 
 
The committee discussed survey questions.  Mark distributed a 2001 Water Plan Issues List and 
entertained the idea of asking people to rate identified issues as a high priority, low priority, or not an 
issue.  Bryan suggested using items listed as issues in 2001 that had a priority of 3, 4, or 5.  If that 
makes for too many survey questions Mark will use only issues of priority 4 or 5.  Space will be 
included for people to express additional issues. 
 
A public information meeting will be set in September.  The survey must go in the Summer 
Environmental Educator.  Survey results can go in the Fall Environmental Educator. 
 
The next Meeting date will be scheduled for Tuesday, April 26, 2005. 
 
Roger Nelson made a motion to adjourn.  Bryan Adams seconded the motion.  All were in favor.  
Motion passed. 
 
Meeting adjourned at 8:25 PM  
 
Respectfully submitted by Gina Hugo, Sherburne SWCD 
 
Minutes, Sherburne County Water Plan Advisory Committee Meeting 
June 28, 2005, Becker Township Hall 
 
Members in Attendance: Tiffany Babich, John Weicht, Roger Nelson, John Riebel, Bryan Adams, 
C. Perry Schenk, Barbara Tucker, Leander J. Schlosser, Nels A. Anderson 
 
Advisors in Attendance: Maggie Leach, MPCA; Mark Basiletti, Sherburne SWCD; Vonna Henry, 
Sherburne County Public Health; Nicola Blake-Bradley, Sherburne County Zoning Administration; 
Gina Hugo, Sherburne SWCD 
 
Meeting called to order at 7:00 PM by Vice Chairman C. Perry Schenk. 
 
1.  Review and Approval of Agenda 
Bryan Adams made a motion to approve the agenda as distributed.  Leander Schlosser seconded the 
motion.  All were in favor.  The motion passed. 
 
2.  Review and Approval of February 22, 2005 Meeting Minutes 
There were no additions or corrections to the minutes.  Vice Chairman C. Perry Schenk declared that 
the minutes stood approved as distributed. 
 
3.  Introduction of New Members 
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New member at large, Barbara Tucker, was present and introduced herself.  Both new at large 
alternates were also in attendance and were introduced; Tiffany Babich and Nels Anderson. 
 
4.  Nominations and Election of Chair and Vice Chair 
Roger Nelson nominated John Weicht for Chair.  John Weicht nominated C. Perry Schenk for Chair.  
Roger Nelson made a motion to cease nominations.  Leander Schlosser seconded the motion.  All were 
in favor.  The motion passed.  Nels Anderson suggested a blind vote.  All voting members closed their 
eyes and raised their hands to signal their vote.  John Weicht received four votes.  C. Perry Schenk 
received five votes.  C. Perry Schenk was elected to the position of Chairman.  
 
Bryan Adams nominated John Weicht for Vice Chair.  John Riebel made a motion to cease 
nominations.  Bryan Adams seconded the motion.  All were in favor.  The motion passed.  John Riebel 
made a motion that John Weicht be elected Vice Chair by unanimous vote.  Bryan Adams seconded 
the motion.  All were in favor.  The motion passed.  John Weicht was elected to the position of Vice 
Chairman. 
  
5.  Bylaws 
Mark distributed a copy of the bylaws and discussed the changes that have been made since the last 
meeting.  Changes made under the membership section include the addition of two alternate members 
at large; and a 3-year length of term for all members. 
 
The county attorney added a statement under I. Purpose: The Committee is an advisory committee and 
has no taxing, hiring, or contracting authority.  The county attorney also added a statement under III. 
Compliance and Applicable Law: The Minnesota Open Meeting Law, Minnesota Chapter 13D will 
apply to the Water Plan Advisory Committee. 
 
Bryan Adams made a motion to adopt the bylaws as distributed.  Nels Anderson seconded the motion.  
All were in favor.  The motion passed.  C. Perry Schenk and John Weicht signed the official copy of 
the bylaws. 
 
6.  Water Plan Update: Schedule 
Mark distributed a proposed schedule for the update, which is planned for completion by March of 
2007.  A survey was sent to all the cities, townships, and agencies with enough copies for each staff 
person.  They were also asked to fill out a form that would identify their top three water resource 
concerns. 
 
An Issues Scoping Document needs to be submitted to the four state agencies (MN DNR, MPCA, 
BWSR, MDA) by December 2005 for a 60-day review. 
 
7.  Water Plan: Input from Agencies 
Mark distributed a summary of input from agencies and LGUs.  The Committee is not required to 
adopt the issues, but must respond by addressing them in the Issues Scoping Document.  The 
Committee went through the list issue by issue and discussed the input form agencies and LGUs.   
 
Mark though it would be a good idea to meet with the Public Works Director from each city to find out 
what they require for stormwater management.   
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Through discussion on groundwater data it was suggested that groundwater quality data from county 
well tests be matched to well logs that are already in the CWI.   
 
Maggie suggested adding critical area seeding during and after clean out of ditches under the ditch 
section of water plan. 
 
8. Water Plan Goals: Review of Progress 
Mark distributed a summary of accomplishments from 2002 to 2005.  Mark stated that there are 110 
action items in the CWP and that some actions items are identical; there is also a lot of overlap.  Mark 
identified 20 action items on which nothing had been done; for some it was just not feasible to do 
anything.  The action items that were successfully addressed included establishing riparian buffer, 
nutrient management, wildlife habitat, and surface water monitoring.   
 
Bryan Adams suggested cutting down on goals and eliminating duplicates and overlaps; make it more 
manageable.   
 
Next meeting is scheduled for August 23, 2005.  C. Perry Schenk requested that the following be sent 
to all committee members prior to the meeting: 
 

1. Review of agency and LGU input 
2. Page 3-3 of the CWP  Review of identified issues (3 pages) 

 
C. Perry Schenck declared the meeting adjourned at 9:05 P.M. 
 
Respectfully submitted by Gina Hugo, Sherburne SWCD 
 
Minutes, Sherburne County Water Plan Advisory Committee Meeting 
August 23, 2005, Becker Township Hall 
 
Members in Attendance: Terry Polsfuss, John Riebel, Leander Schlosser, Barbara Tucker, John 
Weicht, Nels Anderson, Garry Anderson, C. Perry Schenk 
 
Advisors in Attendance: Maggie Leach, MPCA; Mark Basiletti, Sherburne SWCD; Vonna Henry, 
Sherburne County Public Health; Gina Hugo, Sherburne SWCD 
 
Meeting called to order at 7:00 PM by Chairman C. Perry Schenk. 
 
1.  Review and Approval of Agenda 
Terry Polsfuss requested to be added to the agenda.  Leander Schlosser made a motion to approve the 
agenda with the addition of Terry Polsfuss.  Terry Polsfuss seconded the motion.  All were in favor.  
The motion passed. 
 
2.  Review and Approval of June 28, 2005 Meeting Minutes 
There were no additions or corrections to the minutes.  Vice Chairman C. Perry Schenk declared that 
the minutes stood approved as distributed. 
 
3.  USDA – Environmental Quality Incentives Program (EQIP) 



Sherburne County Water Plan 2007 Appendix 1 5-22 

 
Revised April 10, 2007 

Mark explained that the Water Plan Advisory Committee Usually serves as the local work group for 
EQIP.  Typically the annual local work group meeting is held as part of a water plan meeting.  Due to 
time constraints this year a separate EQIP work group meeting will be held at the USDA Agriculture 
Service Center in Elk River at 1:00 P.M. on September 14, 2005.  A meeting announcement was 
enclosed with the agenda for this meeting.  Mark summarized that EQIP is an ongoing water quality 
program that provides cost share and incentives to farmers for adopting BMPS.  Each county is 
required to put together a local work group to set priorities for scoring EQIP applications.  Usually 
Mark does not find out the amount of money that will be allocated until January or February; 
Sherburne County’s allocation is getting up near $100,000. 
 
4.  Water Plan Update & Revision 
Mark distributed four handouts to assist water plan advisory members in looking at what issues they 
want to give priority to:  Sherburne County Water Plan Issues survey results, existing water plan 
resources concerns and issues, Sherburne County well water nitrate clinic results, and a map that 
illustrates surface water nutrient loading.  As Mark went through each handout discussions were had.  
C. Perry Schenk brought up his concern about endochrine disrupters getting into water from 
pharmaceuticals.  An action item that would address this concern would be to draft a letter from the 
water plan committee to the state legislators and the county commissioners asking for their support.  
The next topic of discussion was nutrient loading to surface waters, the effects of cultural 
eutrophication on Sherburne County lakes, low dissolved oxygen, high turbidity, and high fecal 
coliform of the streams.  While discussing ground water contamination Mark referred members to the 
well water nitrate clinic results.  He pointed out that 17% of the results were over 10 ppm, but that 
samples were biased, because when people know they have high nitrates or may have high nitrates 
they are more likely to bring in a sample.  It is still a very real concern due to the geologic sensitivity 
of Sherburne County.   Mark went on to explain the process of how nitrates get into the ground water.   
 
After the discussion advisory members were asked to vote on their top ten resource concerns from the 
list of existing concerns and those included in the issues survey.  Each member was given ten sticky 
dots to place next to the issues they felt were a priority.  They were allowed to place more than one dot 
per issue if desired.  The votes were tallied and Mark reviewed the results. 
 
Members discussed what issues are being addressed now and should be considered ongoing.  It was 
agreed that water quality monitoring should be viewed as an ongoing project.  Members agreed to 
cross off the issue “dealing with obstructions and barriers on the Elk River”.  “Toxic chemicals in 
surface water due to industrial discharge” was also crossed off.  There was discussion about crossing 
off hazardous spills, but it was left in; as Vonna pointed out that it is an important item to have listed 
for the sake of County Emergency Response. 
 
A brief discussion was had on how to handle issues and concerns that are being addressed and will 
continue to be addressed; also other ways to handle issues that are not being actively addressed but are 
still important issues. 
 
5.  Plan for Public Information Meeting 
The Public meeting will be held October 25, 2005.  Mark asked for suggestions on how to publicize it.  
He will do a press release.  Vonna offered to try to get it on the County Website and suggested an 
announcement in the Environmental Educator.  Other suggestions included U of M Extension 
newsletter or FSA newsletter and public service announcements on the radio. 
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6.  Terry Polsfuss 
Terry asked to step down as a regular advisory member.  He offered to stay on the committee as an 
alternate.  Nels Anderson will take Terry Polsfuss’s place on the committee as a regular member.  
Terry will now be an alternate.  C. Perry Schenk requested a member list with phone numbers, Mark 
agreed to prepare and distribute one. 
 
Terry Polsfuss made a motion to adjourn.  C. Perry Schenk declared adjournment at 9:12 P.M. 
 
Respectfully submitted by Gina Hugo, Sherburne SWCD 
 
Minutes, Sherburne County Water Plan Advisory Committee  
Public Information Meeting 
October 25, 2005, Becker Township Hall 
 
Members in Attendance: John Riebel, Barbara Tucker, Nels Anderson, Tiffany Babich, Roger 
Nelson 
 
Advisors in Attendance: Maggie Leach, MPCA; Mark Basiletti, Sherburne SWCD; Nicki Blake-
Bradley, Sherburne County Zoning; Gina Hugo, Sherburne SWCD 
 
Others in Attendance:  G. G. Phillips; John Barr; Darrell Tucker, Brigg’s Lake Chain 
Association; Suzanne Chmilewski, Brigg’s Lake Chain Association; Charlene Langawski, Brigg’s 
Lake Chain Association; Susie Brown, Brigg’s Lake Chain Association; George Kydd, Palmer 
Township Supervisor 
 
Chair & Co-chair absent, meeting called to order at 7:00 PM by Advisor, Mark Basiletti 
 
Mark began the meeting by discussing the County Water Plan Committee and its role.  He explained 
that the existing Water Plan is now being reviewed and updated.  
 
Mark then introduced the Water Plan Committee members and advisors to the public in attendance. 
 
1.  Review and Approval of Agenda 
Roger Nelson made a motion to approve the agenda as distributed. Nels Anderson seconded the 
motion.  All were in favor.  The motion passed. 
 
2.  Review and Approval of August 23, 2005 Meeting Minutes 
There were no additions or corrections to the minutes.  Barb Tucker made a motion to approve the 
minutes as distributed.  Nels Anderson seconded the motion.  All were in favor.  The motion passed. 
 
3.  Summary of County Water Planning and current priorities 
Mark gave a power point presentation that cover current water plan priorities. 
Identified issues: 
 Nutrient Loading – Discussion on difference between factors affecting eutrophic lakes versus 
meso-trophic lakes such as tributaries and depth. 
 Stream water quality 
 Non-point sources of pollution 
 Stormwater runoff and Low Impact Development 
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 Soil Erosion 
 Manure 
 Construction Erosion 
 Removal of natural riparian vegetation/conversion of riparian vegetation to turf grass 
There was discussion on vegetation removal along streams and lakes.  The county has a shoreline 
ordinance that regulates removal of vegetation within a certain distance of a stream or lake. 
 Exotic species problems in lakes such as curly leaf pond weed, purple loosestrife, Eurasian 
water milfoil, and zebra mussels 
 Nitrates in groundwater – Discussion on the effect of well depth on nitrates concentration.  
There was discussion on the various aquifers within the county. 
 
4. Examples of on-going Water Plan projects 
Mark continued with his power point presentation to cover on-going implementation.  On-going water 
plan projects include: 
 Livestock Best Management Practices (BMPs) 
 Planting riparian buffers and filter strips – Discussion on the County’s Manure Ordinance. 
 Streambank erosion protection 

Aquatic vegetation planting  
 Shoreland revegetation demonstration projects 
 Demonstration projects through MPCA – 319 grant 
 Stormwater treatment demonstration projects 
 Water quality monitoring 
 Education workshops 
 
Mark ended his presentation with a chart that illustrated pollution reduction in tons of sediment and 
pounds of phosphorus saved per year for different projects that were implemented. 
 
5.  Summary of issues identified from surveys and Water Plan meetings – including priorities 
Mark distributed a summary of issues identified from public surveys and Water Plan Meetings.  The 
summary also showed all issues listed in the current Water Plan.  Mark discussed the priorities and the 
ranking voted on by the Water Plan Committee.  Mark noted that for pesticides in surface water 
sampling is needed to verify that pesticides are getting into the surface water and in what quantity.  
Endocrine disruptors are also listed as an issue; and it was the consensus of the Water Plan Committee 
that this needs to be looked into further.  Mark mentioned that it is at a research phase right now.  
There was discussion on the Elk River Watershed Joint Powers Board and the major watersheds within 
the county.  There was discussion on new development between Big Elk Lake and Hwy 25. 
 
6.  Discussion: other water resources issues and concerns 
Mark answered a question on how to get involved in volunteer stream monitoring.  He suggested 
visiting the DNR Water website.  Discussion continued on locations that are now being monitored by 
volunteers.  No additional water resources issues or concerns were brought forward. 
 
7.  Identify priority watersheds, lakes and streams 
Mark distributed a handout on the existing prioritization of lakes (Table 5-5.1 Sherburne County Water 
Plan).  The table listed facts for each lake such as watershed, acres, depth, recreational usability and the 
goal for each lake.  The majority of the lakes listed in the table are within the Elk River Watershed.  He 
recommended keeping the Elk River Watershed as the priority watershed for the county.  Mark 
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mentioned that more monitoring data would allow us to do a better assessment of the lakes.  Mark 
recommends continuing this method of lake prioritization.   
 
No other discussion. 
 
Mark thanked all who attended. 
 
Roger Nelson made a motion to adjourn.  Tiffany Babut seconded the motion.  All were in favor.  The 
motion passed. 
 
Meeting adjourned at 8:48 PM 
 
Respectfully submitted by Gina Hugo, Sherburne SWCD 
 
Minutes, Sherburne County Water Plan Advisory Committee Meeting 
January 24, 2006, Becker Township Hall 
Members in Attendance: John Riebel, Barbara Tucker, Tiffany Babich, Terry Polsfuss, Bryan Adams, 
John Weicht, Leander Schlosser 
     
Advisors in Attendance: Maggie Leach, MPCA, Mark Basiletti, Sherburne SWCD, Nicki Blake-
Bradley, Sherburne County Zoning, Gina Hugo, Sherburne SWCD, Vonna Henry, Sherburne County 
Public Health 
 
John Weicht, Vice Chair, called the meeting to order at 7:03 PM. 
 
1.  Review & approval of the agenda 
Leander Schlosser made a motion to approve the agenda as distributed.  Bryan Adams seconded the 
motion.  All were in favor.  The motion passed. 
 
2.  Review and approval of the October 25, 2005 meeting minutes 
Leander Schlosser made a motion to approve the October 25, 2005 minutes as distributed.  Barbara 
Tucker seconded the motion.  All were in favor.  The motion passed.  
 
3.  Election of 2006 Chair & Vice Chair 
Bryan Adams nominated John Weicht for office of Chair.  Leander Schlosser seconded the 
nomination.  All were in favor.  John Weicht was elected as the 2006 Chair. 
 
John Weicht nominated Bryan Adams for the office of Vice Chair.  John Riebel seconded the 
nomination.  All were in favor.  Bryan Adams was elected as the 2006 Vice Chair. 
 
4.  Water Plan Update and Revision:  discuss results of meetings held with city representatives 
Mark scheduled meetings with city representatives and Sherburne County Zoning.  They were asked 
about their concerns regarding water resources.  Highlights included: 
 

• Storm water runoff - Big Lake and Zimmerman have both been implementing some 
innovative stormwater management practices.  Elk River and Sherburne County do not 
feel their controls are adequate for the amount impervious surface that exists. 
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• Water Quantity – This is an issue for Becker, Haven and Clear Lake.  Will municipal 
water supplies be able to meet the demand of increasing development?  Mark discussed 
the infeasibility of establishing water availability in an area before a rural subdivision is 
approved; a boring would be need on every lot – there is not an obvious solution.  Mark 
also mentioned that there is a proposal on the state level to do a groundwater study 
between St. Cloud and Minneapolis.  Mark reasoned that irrigated crop land uses much 
more water than a rural subdivision, enough water should be there, however it may be 
high in nitrates. 

• Flood Plain Impacts & Adequacy of Flood Plain Ordinance – Storage for flood 
water is affected.  Now more houses will be built in the flood fringe, because builders 
are now allowed to bring in fill to meet the 1’ separation between base flood elevation 
and lowest floor of the structure.  Nicki offered that if a builder proposes to bring in 
more than 1,000 cubic yards of fill for a lot they need to prove that there will not be a 
negative impact to adjacent land owners due to the fill.  Mark voiced that his concern is 
not so much about individual lots but about the cumulative effect of fill in the flood 
fringe.  Mark said that a possible solution would be to require mitigation for fill in the 
flood fringe.   
 
According to Nancy Riddle, Sherburne County Zoning Administrator, if citizens were 
to petition this, it could become part of the ordinance.  Nicki informed the committee 
that the County is preparing to have a flood hazard study done.  A grant received 
through FEMA will pay for the study.  The study will focus on priority reaches of the 
Elk, St. Francis, and Rum Rivers.  Secondary priority areas have also been identified 
and added to the RFP, including the Brigg’s Lake Chain. 

• Habitat Loss and Fragmentation – Sherburne County Zoning voiced this as a 
concern.  A lot of habitat initiatives and action items are in the current water plan.  The 
new PUD ordinance may help to preserve riparian and upland wildlife habitat. 

 
John Weicht asked if there were alternatives to irrigated lawns that would help to reduce water 
consumption.  Mark said, yes alternatives do exist such as, xeriscaping, low maintenance grass mixes 
that contain more fescues, bringing in better topsoil in new subdivisions, and composting turf to build 
organic matter. 
 
5.  Water Plan Update and Revision: review draft Priority Concerns Scoping Document 
Mark distributed a copy of the draft Priority Concerns Scoping Document.  Mark summarized that the 
purpose of the document is to tell the state what the county feels its water resource priorities are.  The 
updated water plan will be based on this document. 
 
Six priority concerns are listed in the document; they are not ranked, but considered equal priority.  
There was discussion on the accuracy of the projection graph (source: state demographer) on page 2.  
Vonna said that the birth rate is 10.2% for Sherburne County.  Mark said he would revise the graph 
based on the current rate of growth.  Vonna suggested changing the last sentence on page 1 to read: 
The rapid population growth of Sherburne County is primarily due to its proximity to the Twin Cities 
metropolitan area and the City of St. Cloud.   
 
Mark commented that flood plain impacts are listed as a related land use concern under priority 
concern 1.  He asked if the committee thought it should be its own priority.  No committee members 
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suggested this change.  Mark discussed the differences between the new priority concerns list and the 
priorities listed in the existing water plan. 
 
A concern was brought up that even certified septic systems in a flood plain can be a source of 
pollution, because they are not necessarily flood-proofed.  Mark agreed to add septics in flood plains 
that are not flood-proofed to the list of land use concerns under priority concern 1.  Three solutions 
were suggested to this concern which included: considering an action item recommending to the 
county to adopt and ordinance requiring flood-proofing of septics in flood plains, offer a program that 
would offer incentives to people for flood-proofing their septics, participate in MPCA’s loan program, 
which offers low interest loans for septic upgrades and flood-proofing.   
 
Mark said that if anyone came up with additional suggestions for the Priority Concerns Scoping 
Document to call him before February 1, 2006. 
 
Mark said that the priority concerns can be ranked in the water plan, but they do not have to be; it is up 
to the committee.  If they are ranked, feasibility should be considered in the ranking process. 
 
Discussion was had on the expiration of committee member terms as of March 15, 2006.  Terms that 
will be ending include Tiffany Babich, Bryan Adams, and Terry Polsfuss. 
 
Maggie Leach brought up Source Water Protection (SWP) and suggested that it be listed somewhere in 
the Priority Concerns Scoping Document.  Grant eligibility is tied to whether or not SWP is listed in 
the local water plan.  Mark will add it to the first page of the scoping document. 
 
Terry Polsfuss made a motion to recommend the Priority Concerns Scoping Document with the 
Changes that were discussed.  Bryan Adams seconded the motion.  All were in favor.  The motion 
passed. 
 
6.  Elk River Watershed Association Report 
Mark announced that the Elk River Watershed Association was awarded $185,000 319 grant through 
the MPCA.  Receiving this grant means that the Elk River Watershed Association has funding to 
continue work on residential stormwater management practices, shoreline naturalization, and ag BMPs, 
for another four years.  Some things are being added on to the grant for this round, including more 
education, monitoring, and wetland restoration/creation.  Benton County has identified a few potential 
wetland projects; in Sherburne there is a need to identify possible wetland creation sites.     
 
Brigg’s Lake Chain Association is getting a phosphorus loading study underway. 
 
Upcoming workshops include a Low Impact Development Workshop on March 2, 2006  from 8:30 am 
– 11:30 am in the Commissioner’s Room of the Sherburne County Government Center, and a Rain 
Garden Workshop on April 6, 2006 form 6 pm – 9 pm – location to be determined.  A brochure for the 
Rain Garden Workshop will go out to all the water plan committee members. 
 
John Weicht declared the meeting adjourned at 8:50pm 
 
Respectfully submitted by Gina Hugo, Sherburne SWCD



Sherburne County Water Plan 2007 Appendix 1 5-28 

 
Revised April 10, 2007 

Summary of Priority Concern Input from State Agencies and LGUs 
 
Table 3. Summary of Concerns Identified 
 Is the 

concern 
currently 
referenced 
in the 
LWMP? 

If 
currently 

referenced, 
what is the 
priority? 
(1 lowest 
5 highest) 

Board of Water and Soil Resources
1) Current Controls are not sufficient to prevent increased runoff 
volume and degraded water quality of runoff to priority lakes and 
rivers. 

no  

2) Protection of floodplain areas and other areas of significant 
wildlife habitat. 

floodplain no 
other yes. 

 
4 

3) Sherburne County Water Management plan should position the 
county to leverage funds and avoid economic sanctions associated 
with the development of TMDLs. 

yes – action 
item 

4 

Minnesota Pollution Control Agency
1) Impaired Waters/Total Maximum Daily Loads (TMDL). The 
Federal Clean Water Act requires states to adopt water quality 
standards to protect the nation’s waters.  These standards define 
how much of a pollutant can be in a surface and/or ground water 
while still allowing it to meet its designated uses, such as drinking 
water, fishing, swimming, irrigation or industrial purposes. Many 
of Minnesota’s water resources do not currently meet their 
designated uses because of pollution problems from a combination 
of point and nonpoint sources. Addressing impaired waters in 
LWM Plans is voluntary.  However, the MPCA strongly 
encourages counties to consider how their LWM Plans address 
impaired waters, as identified on the “Final List of Impaired 
Waters” available on MPCA’s Web site at: 
http://www.pca.state.mn.us/water/tmdl.html. 

yes – action 
item. 

The Water 
Plan should 
include how 
the County 

plans to 
participate in 
developing 

and 
implementing 

TMDLs 

4 

2) Stormwater. The County is experiencing a high rate of growth 
and development. Impervious surface, and therefore the amount of 
runoff, is increasing Countywide.  Potential new discharges to 
impaired (waters) should must be addressed. 

yes 4 

3) High Nitrate Levels in Ground Water. New developments in the 
county are occurring at an ever increasing rate. Many of these 
developments are constructed outside the existing infrastructure of 
municipalities, but adjacent to population centers.  These new 
construction areas will need to be serviced by individual wells and 
individual sewage treatment systems.  Much of the construction is 
occurring on former agricultural land that most likely has been 
irrigated and fertilized for many years.  The combination of 
agricultural land use practices and the predominantly rapidly 

yes 5 

http://www.pca.state.mn.us/water/tmdl.html
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permeable soils have produced high nitrate levels in well water in 
some areas of the county. 
4) The County Contribution to Minneapolis/St. Paul Source Water 
Protection Area. The cities of Minneapolis and St. Paul are 
currently developing a source water protection plan to ensure the 
quality and health of their potable surface water supply. Drainage 
from the County flows into the Mississippi River which provides 
drinking water to these two major metropolitan areas. 

yes - action not 
determined

MN Dept. of Natural Resources
1) Basin monitoring for water quantity and quality information and 
nutrient loading. 

yes 4 

2) Improve nutrient management and other water quality 
parameters: phosphorus, nitrogen, turbidity, dissolved oxygen, and 
bacterial levels. 

yes 5 

3) Minimize storm water discharges from developed/developing 
areas. 

yes 
 

4 

MN Department of Agriculture
1) Pesticides yes 2 
2) Impaired Waters yes- action 4 
3) Manure Management and 
ISTS 

yes 
yes 

3 
5 

MN Department of Health   
1) Priority to the MDH will be that the Local Water Management 
Plan recognizes the importance of drinking water to Sherburne 
county, to the public water suppliers with Wellhead Protection 
Plans in place or in development phase, and to the public water 
suppliers that are transient nature and will not have a formal 
wellhead protection plan. Because of the fragile nature of the water 
supply in large areas of the County, and due to rapid growth of 
urban development and potential contaminants, it is important that 
a drinking water consciousness is present in the planning 
documents of the county. 

yes 5 

2) Establishment of regular County involvement in support of 
County Well Index is important for a better understanding of the 
County’s underground geology and the aquifers which supply the 
drinking water. 

yes - action 4 

3) That the county continues to monitor groundwater as appropriate 
in areas of known and suspected contamination. 

yes 4 

MN Environmental Quality Board   
1) Ground water contamination susceptibility: reduce risks 
associated with new developments 

yes- actions 5 

2) Impaired waters in the County: consider how to plan for 
developments contemplated near impaired waters 

no  

3) Ground water availability: consider how to plan for significant 
water using developments 

no  

City of Elk River and Lake Orono Water Quality Task Force
1) There is no ordinance that prohibits or regulates domestic no  
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livestock in pasture areas from entering rivers or waterways that 
contribute to public waters. 

Developing 
an ordinance 
is an action. 

Palmer Township
1) Water level stabilization and related problems. Water levels are 
not stabilized; water levels vary significantly. 

yes in relation 
to flooding 

4 

2) All four lakes within the Briggs Lake chain are considered 
hypertrophic on the Trophic Status Index.  [Nutrient rich with 
heavy algal blooms possible throughout the summer.]; there are 
increasing concentrations of phosphorous and chlorophyll-a. 

yes – nutrient 
loading 

5 

3) There is increasing pressure from developments [large and 
small] in Sherburne County on water quality. 

yes – issues 
related to 

development 
are addressed 

5 

Livonia Township
1) Shoreland protection yes 5 
2) Discharge of waste water into local streams, ponds, ditches septics- yes 

municipal - 
no 

5 

3) Maintenance of drainage ditches-their affect on local roads no  
4) Impact of development on downstream tributaries yes 4 

Blue Hill Township
As Blue Hill Township has no lakes and few rivers – low nitrates. 
We feel that our water problems are very few if any. 
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Appendix 2 Surface Water, Ground Water and Related Resources 
 
6.1  Geographic Setting 
 
Sherburne County is located in central Minnesota and is approximately 25 miles northwest of 
Minneapolis.  Ranking 78th in size in the state, the county covers a land area of 450 square miles. 
 
There are seven municipalities and ten townships in the county Cities include:  Clear Lake, Becker, 
Big Lake, Elk River, Zimmerman, and portions of Princeton and St. Cloud.  The townships include:  
Baldwin, Becker, Big Lake, Blue Hill, Clear Lake, Haven, Livonia, Orrock, Palmer, and Santiago. 
 
The Burlington Northern & Santa Fe Railroad runs along the south west border of the County parallel 
with U.S. Highway 10.  U.S. Highway 169 runs north-south along the eastern portion of the county.  
State Highways 24, 25 and l01, are located in Sherburne County as well as numerous blacktop and 
high quality gravel county roads. 
 
Sherburne County was set off from Benton County and organized within its present boundaries by 
legislative action February 25, 1856.  The County was named for Moses Sherburne, Associate Justice 
of the Supreme Court of the Minnesota Territory from 1853 to 1857.  The county seat was first located 
in Big Lake, but in 1865 it was moved to Elk River. 
 Location of Sherburne County 6.2  Climate 
 
The climate of Sherburne County is typical of areas in the central part of the North American 
continent.  Winters are cold, summers are warm and pleasant.  The interaction between cold air from 
the north and warm, moist air from the south causes marked daily changes in both temperature and 
precipitation.  The mean temperature during December, January and February is 13o F.  The 
temperature drops to between   -20o F and -30o F several days each winter.  The mean temperature 
during June, July and August is 68o F. Temperatures of 100o F or higher can occur in the summer.  
The last frost generally occurs around May 7th with the latest recorded occurrence of a freezing 
temperature in spring on June 9th.  In fall, the first frost generally occurs around October 1st however, 
the earliest recorded occurrence of a freezing temperature in fall was on September 3rd.  The average 
snowfall is 43 inches per winter. 
 
Precipitation is well distributed throughout the growing season. The 30-year average annual 
precipitation (1971 to 2000) at the National Weather Service sites located at St. Cloud, Santiago and 
Elk River is 27.13, 30.55, and 30.30 inches respectively. An average of 19.27 inches (for Santiago) 
falls during the growing season (May-Sept). The heaviest rains occur as thunderstorms and are 
sometimes accompanied by hail and damaging winds.  An average of 38 thunderstorms occur annually. 
 
The prevailing direction of the wind is southerly in summer and northerly in winter.  Tornadoes can 
occur but are not common. 
 
During a typical year, there are 96 clear days, 108 partly cloudy days, and 161 cloudy days. 
 
6.3  Hydrologic Systems -  Major Watersheds 
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Sherburne County is drained by two major watersheds.  These are the Mississippi River – St. Cloud 
Watershed and the Rum River Watershed.  The Elk River Watershed is an important sub-watershed 
within the Mississippi-St. Cloud Watershed. The Elk River Watershed includes land drained by the Elk 
River, St. Francis River, Rice Creek, Briggs Creek, the Snake River, Tibbits Brook, Battle Brook and 
other smaller tributaries. 
 
The Rum River Watershed drains the eastern most portion of the County.  
 
Regionally, surficial ground water flows toward the Mississippi River and locally, toward tributary 
streams and lakes. 
 
Mississippi River – St. Cloud Major Watershed 
 
The Mississippi River – St. Cloud Major Watershed reaches from the western county boundary and 
extends east to encompass a total of 257, 840 acres, which is equivalent to 89% of Sherburne County. 
This major watershed can be divided into minor watersheds which drain directly to the Mississippi 
River and those which drain to the Elk River or its tributaries. 
 
The Elk River Watershed 
 
The Elk River Watershed is a sub-watershed within The Mississippi – St. Cloud Major Watershed 
(Map 8-5). The Elk River Watershed includes land drained by the Elk River, St. Francis River, Rice 
Creek, Briggs Creek, the Snake River, Tibbits Brook, Battle Brook and other smaller tributaries. The 
Watershed encompasses land within Sherburne County (204,416 acres), Benton County (176,966 
acres) and Mille Lacs County (10,877 acres). Approximately 70 percent of the county is drained by the 
Elk, River and its tributaries. These rivers enter the county from the North, flow southeastward, and 
empty into the Mississippi River at the City of Elk River. 
 
Rum River Major Watershed 
 
The Rum River Major Watershed drains 30,482 acres of the eastern most part of Sherburne County.  
 
6.4  Geologic Setting 
 
Glaciers have contributed to the geological makeup of Minnesota as it is today.  In Sherburne County, 
the most extensive source of material making up the surficial-drift overlying the bedrock was deposited 
during the Wisconsin stage (the last major glacial stage). This material consisted of glacial till, 
outwash sand, gravel and ancient coarse alluvium.  Melting of large ice blocks from retreating glaciers 
produced depressions in the glacial deposits.  Many of these depressions are now lakes or bogs. 
 
An extensive area of the surficial drift in the County is part of the Anoka Sand Plain and Mississippi 
Valley Outwash geomorphic regions. These areas consist of predominantly coarse textured materials. 
The Anoka Sand Plain aquifer occurs within these formations and is an important source of water in 
the County . A water table aquifer is usually present which contains water under unconfined 
conditions. A buried drift aquifer may also be present within these formations. The buried drift aquifer 
may be under confined or unconfined conditions. The maximum thickness of the surficial aquifer in 
Sherburne County is about 80 feet. 
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Precambrian granite and metamorphic rock directly underlie the glacial drift area in the  
Northwest and Western part of Sherburne County. Hydrologically speaking, these types of rocks are 
dense with low porosity (i.e. volume of pores in rock) and permeability (i.e. the ease with which water 
can flow through the rock).  Water can only move through the fractured zones. A Cambrian 
sedimentary sequence (more recent in geologic time than Precambrian) is predominantly sandstone and 
underlies the glacial drift in the eastern part of Sherburne County. The Mt. Simon-Hinckley is the most 
extensive sandstone formation in the County. Small areas of the Ironton-Galesville and Eau Claire 
sandstone formations are found in the southeast part of the County. Varying quantities of water are 
available in these sandstone formations. 
 
Mississippi River – St. Cloud Major Watershed 
Geomorphology of the Watershed 
 
Approximately 46% (119,689 acres) of the watershed along the Mississippi River, extending northeast 
is considered to be Mississippi Valley Terrace deposits.  About 49% (126,341 acres) of the watershed 
is defined as Anoka Sand Plain.  This area is the northeast half of the watershed.  Two geomorphic 
regions exist as inclusions within the Anoka Sand Plain Region. The McGrath Till Plain, described as 
loamy and gently rolling is nestled against the northern boundaries of Blue Hill and Santiago 
Townships.  Its area is about 2% (5,311 acres) of the total watershed area.  The second inclusion is the 
Twin Cities Formation.  It is located in the southeast corner of the watershed and accounts for about 
2% (5,027 acres) of the area. 
 
Rum River Major Watershed 
Geomorphology of the Watershed 
 
The northern 73% (22,466 acres) of the Rum River Major Watershed is located in the Anoka Sand 
Plain.  The south tip of the watershed within the County is defined as Mississippi Valley Outwash.  It 
is approximately 1,284 acres, accounting for 4% of the watershed.  The remaining 22% (6,732 acres) is 
located between these two geomorphic regions.  This area is mapped as Twin Cities Formation - loamy 
and rolling. 
 
6.5 Topography and Soils 
 
Topography 
 
Postglacial deposits dominate the landscape of Sherburne County.  The outwash plain ordinarily has a 
smooth relief, but there are a few iceblock lakes, depressions, peat bogs and sand dunes.  Several 
islands of glacial till project through the outwash plain, and glacial moraine extends across the eastern 
part of the county from Elk River to Lake Fremont. 
 
The highest elevation in the county is about 2 miles north of Elk River.  It rises to 1,110 feet above sea 
level.  The lowest elevation, approximately 860 feet above sea level, occurs along the Mississippi 
River, just south of Elk River. 
 
Soil Survey 
 
In Sherburne County, there are 10 patterns of soils, called soil associations. A soil association is a 
landscape that has a distinctive proportional pattern of soils. It normally consists of one or more major 



Sherburne County Water Plan 2007 Appendix 2 6-4 

 
Revised April 10, 2007 

soils and at least one minor soil. It is named for the major soils.  An explanation of the five main soil 
associations taken from the Soil Survey for Sherburne County follows. 
 
NEBISH-STONELAKE-BRAHAM ASSOCIATION: 
 
This association occurs as small, scattered areas throughout the county.  About 80 percent of it is 
undulating to steep, with the rest being flat or slightly depressional.  The elevation of each area is 
higher than that of the surrounding sand plain.  This association makes up about 6 percent of the 
county. 
 
This association consists predominantly of Nebish, Braham, and Stonelake soils but includes small 
areas of Isan or Isanti soils and small peat bogs.  Nebish soils are well-drained, grayish-brown fine 
sandy loams that have a subsoil of clay loam.  Braham soils are well-drained loamy fine sands.  The 
sands are 2 to 4 feet thick over till or medium-textured lacustrine deposits and are somewhat droughty.  
Stonelake soils are excessively drained loamy sands and gravelly loamy sands.  They occur as a 
complex with Nebish soils in this association, mainly in the eastern part of the county along the Anoka 
County line.  Areas of this complex are morainic and hilly.  The flat or depressional areas in this 
association consist of extremely variable, poorly drained and very poorly drained, medium-textured 
soils that are underlain by sand.  Some are calcareous on the surface.  Also in the depressions are 
moderately fine textured soils that are underlain by loamy glacial till. 
 
The Nebish soils have  a moderate or high available water capacity and moderate permeability.  The 
Braham soils have a moderate available water capacity and rapid permeability in the upper part and 
moderate in the underlying material.  They are also intermixed with the Nebish soils and may be 
difficult to separate out.  Parts of this association are also highly susceptible to ground water 
contamination. 
 
MORA-RONNEBY ASSOCIATION
 
This association occurs as three small areas in the northern part of the county.  The largest of which is 
near Santiago.  Most of this association is nearly level to undulating, with a few depressional areas.  
This association makes up about 3 percent of the county. 
 
This association consists predominantly of Mora and Ronneby soils with lesser amounts of Milaca, 
Bushville and Parent.  Mora soils are moderately well drained loam or fine sandy loam.  Ronneby soils 
are somewhat poorly drained loams. 
 
These soils have moderate available moisture holding capacity and low permeability.  Most of this area 
is still in cropland. 
 
ZIMMERMAN-SEELYVILLE ASSOCIATION
 
This association occurs as one large area that occupies the northeastern and central parts of the county.  
Most of it is nearly level to undulating, but parts are rolling and hilly.  This association makes up about 
46 percent of the county. 
 
This association consists predominantly of Zimmerman, Lino, and Isanti soils and many small, 
scattered peat bogs.  Zimmerman soils are excessively drained and droughty.  They also have low 
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available water capacity and rapid permeability.  Consequently, they are highly susceptible to 
groundwater contamination.  The Lino soils are nearly level and somewhat poorly drained and Isanti 
soils are nearly level or depressional, poorly drained  and very poorly drained, formed in fine sands. 
 
The soils in this association are suited to general farming, however, wind erosion can be very severe.  
Much of this area is in the Sherburne Wildlife Refuge and the Sand Dunes State Forest. 
 
HUBBARD-MOSFORD ASSOCIATION
 
This association occurs as a sand plain 1-10 miles wide along the Mississippi River.  It extends from 
St. Cloud, in the northwestern corner of the county, through Elk River, in the southeastern part, to the 
eastern boundary.  Most of the association is nearly level to gently rolling, but moderate slopes 
surround the depressions and lakes, and steep terrace breaks occur along the Mississippi River.  This 
association occupies about 33 percent of the county. 
 
This association consists predominantly of Hubbard and Mosford soils, with lesser amounts of Arvilla, 
Sandberg, Renshaw and Isan soils.  The Hubbard, Arvilla, and Sandberg soils are excessively drained.  
Mosford soils are well drained and somewhat excessively drained.  Their surface layer is dark colored 
loamy sand or sandy loam.  Arvilla, Mosford, and Renshaw soils have moderate rapid permeability in 
the upper part and rapid or very rapid in the underlying material. 
 
These soils have low available moisture  capacity.  Hubbard and Sandberg soil have rapid 
permeability.  Consequently, they are highly susceptible to groundwater contamination. 
 
The dominant soils in this association are suited to general farming, but all are droughty.  This is 
particularly true of the coarse-textured Sandberg soil.  They are also very susceptible to wind erosion 
when unprotected.  Most of this area is still cropland, with much of it irrigated. 
 
STONELAKE-SANBURN-PIERZ ASSOCIATION
 
This association occurs as one area in the eastern part of the county.  Much of it is along the eastern 
boundary.  This association makes up about 5 percent of the county. 
 
This association consists predominantly of Pierz, Sanburn,  and Stonelake soils but includes peat bogs 
and small areas of Zimmerman, Cushing, and Isanti or Isans soils.  Pierz soils are dark-colored, well 
drained   sandy loams that are shallow over sandy gravel.  Sanburn soils are light-colored, somewhat 
excessively drained sandy loams that are shallow over noncalcareous sand and gravel.  Stonelake soils 
are excessively drained loamy sands that are very shallow over noncalcareous or calcerous gravel. 
 
These soils have low available water capacity. Pierz and Sanburn soils have moderate rapid 
permeability in the upper part and rapid permeability in the lower part.  Consequently, they are 
susceptible to groundwater contamination. 
 
The following is a description of the topography and soils of the major watersheds in the County. 
 
Mississippi River – St. Cloud Major Watershed 
Topography and Soils of the Watershed 
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The topography of the Mississippi River – St. Cloud Watershed is 76% gently rolling (1-6% slopes), 
and 1% rolling to steep (12-45% slopes).  Lakes, covering a total area of 7,003 acres, occupy 2.7% of 
the watershed. 
 
Ten general soil associations exist in the Mississippi River – St. Cloud Watershed.   
 
1. The Zimmerman Association accounts for 1.8% (4,762.68 acres) of the watershed.  Zimmerman is 

very deep and excessively drained, with rapid permeability.  It is formed on outwash plains, with a 
slope range of 0% – 35%. 

2. The Waukon-Sanburn Association covers .4% (1,052.42 acres) of the watershed.  Waukon-
Sanburn is undulating and sloping, well drained and somewhat excessively drained loamy soils on 
glacial moraines and outwash plains. 

3. The Stonelake-Sanburn-Pierz Association covers 3.2% (8,427.24 acres) of the watershed.  
Stonelake-Sanburn-Pierz is nearly level to steep, excessively drained to well drained gravelly and 
loamy soils on outwash plains and terminal moraines, with a slope range of 4% - 40%. 

4. The Nebish-Braham-Stonelake Association covers 4.8% (12,380.07 acres) of the watershed.  
Nebish-Braham-Stonelake is undulating to steep, well drained to excessively drained, loamy, and 
gravelly soils on glacial moraines and terminal moraines, with a slope range of 1% - 25%. 

5. The Mora-Ronneby Association covers 2.7% (7,041.02 acres) of the watershed.  Mora-Ronneby is 
nearly level and gently sloping, moderately well drained and somewhat poorly drained, loamy soils 
on glacial moraines and drumlins, with a slope range of 0% - 3%. 

6. The Mahtomedi Association covers .6% (1618.76 acres) of the watershed.  Mahtomedi is nearly 
level to moderately steep, excessively drained, loamy coarse sand on moraines, with a slope range 
of 1% - 15%. 

7. The Hubbard-Verndale Association covers 2.8% (7,351.49 acres) of the watershed.  Hubbard-
Verndale is nearly level to somewhat steep, excessively drained and somewhat excessively drained, 
sandy and loamy soils on outwash plains and terraces, with a slope range of 0% - 12%. 

8. The Hubbard-Mosford Association covers 35.3% (91,099.70 acres) of the watershed.  Hubbard-
Mosford is nearly level to sloping, excessively drained and somewhat excessively drained, sandy 
and loamy soils on outwash plains and terraces, with a slope range of 0% - 12%. 

9. The Elk River Association covers 2.2% (5,696.22 acres) of the watershed.  Elk River is nearly level 
and gently undulating, moderately well drained loamy soils on flood plains and terraces, with a 
slope range of 0% - 3%. 

10. The Zimmerman-Seeleyville Association covers 45.9% (118,430.75 acres) of the watershed.  
Zimmerman-Seeleyville is nearly level to steep, excessively drained and very poorly drained, and 
mucky soils on glacial outwash plains, with a slope range of 0% - 25%. 

 
Rum River Major Watershed 
Topography and Soils of the Watershed 
 
The topography of the Rum River Major Watershed is 55.62% gently rolling (1-6% slopes), and 17.5% 
rolling to steep (12-45% slopes).  Lakes, covering a total area of 417 acres, account for 1.36% of the 
watershed. 
 
Five general soil associations are within the Rum River Watershed. 
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1. The Stonelake-Sanburn-Pierz Association covers 29.6% (9,033.32 acres) of the watershed.  
Stonelake-Sanburn-Pierz is nearly level to steep, excessively drained to well drained gravelly and 
loamy soils on outwash plains and terminal moraines, with a slope range of 4%-40%. 

2. The Nebish-Braham-Stonelake Association covers 20.9% (6,404.98 acres) of the watershed.  
Nebish-Braham-Stonelake is undulating to steep, well drained to excessively drained, loamy, and 
gravelly soils on glacial moraines and terminal moraines, with a slope range of 1%-25%. 

3. The Mahtomedi Association covers 5.6% (1,709.93 acres) of the watershed.  Mahtomedi is nearly 
level to moderately steep, excessively drained, loamy coarse sand on moraines, with a slope range 
of 1%-15%. 

4. The Elk River Association covers 6.3% (1,912.84 acres) of the watershed.  Elk River is nearly level 
and gently undulating, moderately well drained loamy soils on flood plains and terraces, with a 
slope range of 0%-3%. 

5. The Zimmerman-Seeleyville Association covers 37.6% (11,477.84 acres) of the watershed.  
Zimmerman-Seeleyville is nearly level to steep, excessively drained and very poorly drained, and 
mucky soils on glacial outwash plains, with a slope range of 0%-25%. 

 
6.6 General Land Use 
 
Sherburne County is a mixture of agricultural and urban development, each contributing to the 
economic stability of the county. 
 
The agricultural activities of the county remain the single most important exporting industry.  
Sherburne County has approximately 500 farmers working 77,000 acres of cropland.  Varied 
agricultural activities include dairy, potatoes, small grains, truck gardening and Christmas tree 
plantations, with potatoes the most significant specialty crop. 
 
Irrigation is a management tool used by all segments of agriculture.  Periods of drought have prompted 
an increase in land irrigation; approximately 40,000 acres are currently being irrigated in the county. 
 
Two major power companies, Great River Energy and Excel Energy, have large generating plants 
located in Sherburne County and there is a landfill located north of Elk River.  A number of other 
industries are located throughout the county that contribute to Sherburne County's economic diversity. 
 
Mississippi River – St. Cloud Major Watershed 
General Land Use of the Watershed 
 
There are six incorporated areas of Sherburne County which have land within the Mississippi River – 
St. Cloud Watershed. A portion of St. Cloud extends into the northwest corner of the watershed.  Clear 
Lake is located in the southwest along U.S. Highway 10.  Becker is in the center of the watershed and 
is on both sides of U.S. Highway 10.  Big Lake is just east of Becker and is along U.S. Highway 10. 
About 2/3 of the City of Elk River occupies the southeast portion of the watershed.  Zimmerman is on 
the east central edge of the watershed, along U.S. Highway 169.  The majority of the watershed is 
zoned as agricultural.  General rural zoning also accounts for a large portion of the watershed. 
Incorporated areas are located along the U.S. Hwy 10 corridor, with the exception of Zimmerman 
which is located along U.S. Hwy 169.  All cities are surrounded with land zoned for urban expansion. 
The land bordering the Mississippi River is designated as part of the Mississippi Scenic and 
Recreational River Zone. There is one area zoned for special use between Becker and Big Lake.  All 
the land zoned as industrial is adjacent to cities and is accessible from U.S. Highway 10.  A few small 
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commercially zoned areas are present in the watershed; one is on the eastern edge of St. Cloud.  The 
other two are in Santiago and Palmer townships.  Of the irrigated land within the Mississippi River – 
St. Cloud Watershed, 39 of the permits are for surface water, and 342 permits are for ground water. 
The feedlot and livestock inventory completed by the County in 2000 located 282 hobby farms which 
have small numbers of livestock within the watershed. The inventory also located 116 active 
commercial feedlots within the watershed. 
 
Rum River Major Watershed 
General Land Use of the Watershed 
 
Incorporated areas within the Rum River Major Watershed include part of the city of Elk River, 
accounting for the south 1/3 of the watershed.  A part of the city of Princeton is also within the 
watershed in the northeast portion of Sherburne County.  Centrally within the watershed, land is 
dominated by general rural land use. The cities are surrounded by land zoned for urban expansion.  A 
small commercially zoned area exists just south of Princeton.  This commercial zoning is bordered on 
the south by industrial land use. 1,457 acres of the watershed bordering the Rum River is designated as 
“Scenic” under the Scenic and Recreational Rivers Ordinance.  All of the irrigated land within the 
Rum River Major Watershed is from groundwater; no surface water is used for irrigation.  There are 6 
irrigation permits in the watershed. The feedlot and livestock inventory completed by the County in 
2000 located 52 hobby farms which have small numbers of livestock within the Rum River watershed. 
The inventory also located 19 active commercial feedlots within the watershed. 
 
6.7 Expected Changes to Land Use and the Physical Environment 
 
The County’s population increased 42% from 1997 to 2005. The projected increase for 2005 to 2015 
indicates a possible slowing of the rate of growth but a continuation of the trend toward conversion of 
cropland and open space to residential, commercial and industrial land use. These changes should 
occur primarily in areas zoned for urban expansion and general rural development. Based on the 
number of plats which have been recently approved, low density rural subdivisions will likely continue 
to replace cropland and open space. These developments also result in fragmentation of wildlife habitat 
such as woodlands and tend to separate habitat types by roads and housing. The use of cluster housing 
would reduce some of these impacts and create opportunities for restoring native plant communities 
and providing buffer areas along surface water resources. 
 
Agriculture will continue to remain an important land use for the County in areas zoned agricultural. 
The character of farming in Sherburne County has changed. Irrigated farming has predominantly taken 
the place of dry-land farming. Dairy and subsistence farming is changing to more specialty and cash 
grain crops, and the small family farms are giving way to larger corporate farms. Most land that is 
suitable for irrigation has been converted from dry-land farming and future increases in irrigated 
acreage in the agricultural zone of the County will be small. There will very likely be a decrease in 
irrigated acres as farmland is converted to other uses in the general rural zone of the County. In 
addition, there has been an increase in small hobby farms of 10 acres or less in the general rural zone 
of the County. 
 
An increase in population, and land use changes have the potential to affect the County's water quality 
and quantity. With more demand on water resources from farmers and from increased population 
growth, water conflicts could arise in the future.  
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The character of the County's lakes and rivers are also changing. The on-going development of riparian 
land and the increase from seasonal to permanent residents on the lakes and rivers is adding an 
additional stress on the ability of the natural environment to filter and retain sediments and nutrients 
before entering the lakes and rivers. Rural development and growth of the cities is increasing the 
amount of stormwater discharged to surface water. There is also increasing discharge from sewage 
treatment plants which increases nutrients and chemical oxygen demand for streams in the County. For 
a number of lakes in the County with good water quality, increases in stormwater runoff and impacts 
from shoreland development are a potential threat to water quality.  
 
Recreational activity on the lakes and rivers is important for residents, and poor water quality impacts 
these activities. Increasing recreational activity increases the risk of the introduction of exotic species 
such as Eurasian Water Milfoil and Zebra Mussels. 
 
6.8 Surface Water Quality: Lakes 
 
Table 6-1 Provides a summary of the number of water basins in Sherburne County.  The county 
contains 227 water basins with 149 being less than 50 acres.  The largest lakes in the county include 
Rice, 505 acres (most of this basin is in Mille Lacs County), Fremont, 466 acres, Eagle, 426 acres, and 
Briggs, 406 acres. Rice Lake, the only boundary lake, is shared with Mille Lacs County and has 
shoreland in Sherburne County. 
 
One of the most useful measures of a lake's water quality is its Trophic Status, which is a reflection of 
the lakes nutrient loading.  Following is a brief description of this concept and the type of data used to 
identify this measure. 
 
Table 6-1  Number of lakes in Sherburne County 
 
 SIZE (ACRES) NUMBER OF LAKES 
 
 10-50 149 
 50-100 48 
 100-200 18 
 200-500 11 
 500-1,000 1 
 TOTAL 227 
 
 LAKE ACRES 13,060 
 
Source: DNR Publication 
 
Lake water quality can be examined in a number of ways, but most useful tests of lake water quality is 
a determination of its Trophic Status.  The Trophic Status of a lake refers to the level of nutrient 
concentrations within the lake, and to overall lake productivity. 
 
The four major Trophic levels are Oligotrophic, Mesotrophic, Eutrophic and Hypereutrophic.  An 
Oligotrophic lake has the lowest level of nutrients; it is clear and deep, with very little algae. 
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Mesotrophic lakes have higher nutrient concentrations than Oligotrophic lakes, but the water is still 
relatively clear.  Algae is noticeable in a Mesotrophic lake.  A Eutrophic lake has high nutrient 
concentrations and heavy algae growth.  Hypereutrophic lakes display the highest nutrient 
concentrations and the most algae.  The water from these lakes is often characterized as "green," and 
can have a strong odor." 
 
Lakes are categorized on a scale ranging from Oligotrophic to Hypereutrophic.  The Trophic scale 
typically indicates how increases in the concentration of phosphorus influences chlorophyll-a 
concentration, which is a direct measure of lake productivity.  Chlorophyll-a and total phosphorus are 
also related to transparency, the ability of the lake to transmit light.  This relationship makes possible 
the substitution of secchi disc transparency as a measurement of water quality. 
(Source; Lake Development, 1987 DNR) 
 
The following are definitions of the four major lake classifications:  
 
Oligotrophic Lake:  A relatively nutrient-poor lake, it is clear and deep with bottom waters high in 
dissolved oxygen. 
 
Mesotrophic Lake:  Midway in nutrient levels between the Eutrophic and Oligotrophic lakes. 
 
Eutrophic Lake:   A nutrient-rich lake--usually shallow, "green", and with limited oxygen in the bottom 
layer of water. 
 
Hypereutrophic Lake: Has the highest nutrient concentrations and algae, and are often characterized as 
"green" with strong odors. 
 
Table 6-2 Provides an indication of the expected Trophic Status of lakes given one or more of the three 
water quality parameters.  The Trophic State Index can be calculated for a lake given any three of the 
indicators. 
 
Table 6-2  Relationship between trophic status and water quality parameters 
Parameter Oligotrophic Mesotrophic Eutrophic Hypereutrophic
Trophic State Index <40 41-50 51-65 >65 
Total Phosphorous (ug/L) <12 13-25 26-66 >66 
Chlorophyll-A (ug/L) <3 3-7 8-33 >34 
Secchi Transparency (m) >3.7 3.7-1.8 1.8-.8 <.8 
 
Source: Carlson's Trophic State Index. Taken from NALMS(1988). 
 MPCA  MN Lake Water Quality Assessment Report 1988   PG. 7 
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Table  6-3. Water Quality Data for Sherburne County Lakes 
Lake Secchi Depth Chlorophyll-A Total 

Phosphorus 
Trophic State 

Index 
Trophic State 

 n feet n ppb n ppb   

Elk River Watershed: 

Ann 60 8.6 8 4 8 20 46 Mesotrophic 

Big 93 10.1 30 7 34 22 44 Mesotrophic 

Birch 171 4.1 18 25 28 45 58 Eutrophic 

Briggs 283 3.7 48 36 34 116 59 Eutrophic 

Camp 117 7.0   1 85 50 Mesotrophic 

Cantlin 48 6.6     50 Mesotrophic 

Big Eagle 65 3.3 33 15 28 121 61 Eutrophic 

Elk, Little 113 1.9 39 33 34 129 68 Hypereutrophic 

Elk, Big 182 1.7 47 82 36 202 70 Hypereutrophic 

Fremont 56 2.6   1 58 64 Eutrophic 

Julia 282 2.7 45 24 33 106 63 Eutrophic 

Mitchell 95 8.5 28 9 32 26 47 Mesotrophic 

Orono 84 2.3 23 52 28 139 66 Hypereutrophic 

Rush 256 2.3 49 52 31 145 66 Hypereutrophic 

Thompson 38 8.7 1 8 1 8 46 Mesotrophic 

Mississippi Direct Watershed: 

Clear 2 6.5 2 9 2 40 50 Mesotrophic 

Long 226 7.3 42 7 39 72 49 Mesotrophic 

Pickerel 85 7.4 33 5 29 72 49 Mesotrophic 

Round 246 10.4 33 5 30 65 44 Mesotrophic 

Rum River Watershed: 

Hunter, E. 1 1.5 1 77 1 65 69 Hypereutrophic 

Hunter, W. 1 1.0 1 106 1 88 74 Hypereutrophic 

Sandy 158 14.3     39 Oligotrophic 

Twin 4 9.8     44 Mesotrophic 

ppb = parts per billion  
n = number of measurements 
Sources: MPCA's STORET database; DNR Area Fisheries Headquarters; the Sherburne County Water 
Quality Monitoring Program 1982, 1986, 1988, 1993, 1997, 2001, 2002, 2003; City of Elk River; 
Volunteer Monitoring Programs. 
 
Table 6.4 Carlson's Trophic Status Index taken from NALMS (1988) 
 
 < 40      OLIGOTROPHIC  (LOW FERTILITY-CLEAR) 
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 41-50    MESOTROPHIC  (AVERAGE FERTILITY) 
 51-65    EUTROPHIC  (FERTILE) 
 > 65      HYPEREUTROPHIC (VERY FERTILE-FREQUENT ALGAE SCUMS) 
 
Source:  MPCA Minnesota Lake Water Quality Assessment Report 1988 
 
Although Sherburne County has 227 water basins, only 23 have enough information to help identify 
their Trophic Status. For some lakes, the assessment of the trophic state index is based on a minimal 
number of measurements of water quality. These lakes are East and West Hunter, Clear and Twin 
lakes. More data is needed for these lakes in order to make a better assessment of the water quality. 
 
Only one lake, Sandy Lake, is classified as Oligotrophic, however, according to the DNR, Sandy is not 
a true oligotrophic lake because it does support a population of game fish whose biomass may equal 
several hundred pounds per acre.  At the other end of the scale, there are six lakes classified as 
Hypereutrophic (very fertile water with frequent algae scums) - Eagle, Elk, Big Elk, Julia, Orono, and 
Rush. 
   
6.9  Surface Water Quality: Streams and Rivers 
 
Stream water quality data is available for Sherburne County from several sources (Table 6-5). Streams 
have been monitored by the Sherburne SWCD at six sites in the Elk River Watershed from 1993 
through 1999. The Aquatic Biology Department of St. Cloud State University has monitored several 
streams in conjunction with lake studies in the County in 1982, 1986, 1988 and 1993. The reach of the 
Mississippi River bordering Sherburne County has been monitored by the MPCA. Samples were 
typically “grab” samples which are a single sample taken at one depth for each sampling event. Table 
6-5 compares averages for June, July, August and September with typical values for the North Central 
Hardwoods Forest Ecoregion. Samples were also taken during fall, winter and spring for the Elk River 
and Tibbits Brook. Total phosphorous and suspended solids were on average lower during Fall and 
Winter. It is also evident that total phosphorous and suspended solids are often much higher following 
periods of heavy rains. 
 
Table 6-5 Stream monitoring data (averages) 

  
Watershed 

Total 
Suspended 
Solids ppm 

Total 
Phosphorous 

ppb 

Temperatur
e 

0C 

Dissolved 
Oxygen 
mg/L 

NCHF Ecoregion 
25th-75th Percentile 

 4.8-16 60-150   

Elk River Co. Rd. 15 Elk River 20.8 158 14.0 13.9 
Elk River Co. Rd. 62 Elk River 7.1 205 10.1 9.3 
Elk River Inlet-Big Elk L. Elk River 17.2 211 21.2 9.2 
Tibbits Brook Elk River 5.5 193 11.0 9.4 
St. Francis R. Elk River 19.7 162 11.4 8.8 
Battle Brook Elk River 8.3 166 19.8 8.2 
Snake River Elk River 9.1 126 9.4 10.7 
Rice Creek Elk River 13.5 161 11.7 6.9 
Briggs Creek Elk River 8.0 137 19.7 8.6 
Mississippi R. Clearwater Mississippi   11.3 10.1 
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Mississippi R. Monticello Mississippi  64 13.5 9.9 
 
Total phosphorous is monitored because it is often considered the most important nutrient for 
stimulating algae blooms which affects the water quality of streams and the lakes into which streams 
flow. Total suspended solids are composed of both soil particles and suspended organic material. 
Flowing water will naturally suspend and transport sediment. However, suspended solids are a water 
quality parameter because elevated levels of suspended solids may be due to excess algae growth or 
sedimentation problems within the watershed. Pollutants are often attached to suspended particles. In 
excess, particles in suspension reduce water clarity and habitat quality for game fish. Suspended solids 
in streams can also be a source of sediment build up in lakes. 
 
Both dissolved oxygen and temperature are important indicators of the suitability of a stream for game 
fish. Game fish suffer if oxygen levels fall below 3 to 4 mg/L and larvae and juvenile fish require even 
more oxygen. The MPCA has dissolved oxygen and temperature standards for several species found in 
Sherburne County streams (Minnesota Lake Water Quality Assessment Report, 1990). Smallmouth 
bass require at least 6 mg/L for optimal growth. The standard for Walleye and Northern Pike is 5 
mg/L. Colder water is capable of dissolving more oxygen. The preferred temperature for smallmouth 
bass is 21-27 degrees Centigrade and is 20-24 degrees Centigrade for walleye. 
 
Volunteers monitor streams in Minnesota through the Minnesota Pollution Control Agency’s Citizen 
Stream Monitoring Program (CSMP). Transparency is measured weekly using a transparency tube 
during the months of April through October. Transparency correlates with the concentration of 
suspended solids in the stream. The following table shows the results for streams in Sherburne County. 
 
Table  6-6 . Average Annual Stream Transparency 

 2000 2001 2002 2003 2004 

Stream n Trans. 
cm n Trans.

cm n Trans.
cm n Trans.

cm n Trans. 
cm 

Elk River at CR-61 17 58 33 50 29 48 25 55 24 56 
Elk River at CR-53 17 19 32 26 30 34 32 29 25 22 
Elk River at 
CSAH-23       30 34 29 30 

Briggs Creek at 
42nd St. 17 59 33 57 13 59 25 60 25 60 

Rice Creek at 
CSAH-16 17 23 32 43 29 41 24 39 24 31 

St. Francis River, 
T35, R27, Section 
10 

      31 59 24 53 

n = number of measurements 
(source: MPCA, Citizen Stream Monitoring Program) 
 
Water quality is considered impaired if 10% of samples are less than 20 cm. At least 20 observations 
and 2 years of measurements are needed for an assessment. 
 
MPCA Stream Water Quality Management Classifications (Minnesota Rules Chapter 7050-Standards 
for the Protection of the Quality and Purity of the Waters of the State) 
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The MPCA's Stream Water Quality Management Classification identifies seven stream reaches in 
Sherburne County. They are Battle Brook, Briggs Creek, the Mississippi River, Rice Creek, the Rum 
River, the Snake River, and Tibbits Brook.  The Mississippi River and the Rum River are also 
classified as outstanding resource waters. The Elk River and the St. Francis River are two important 
Sherburne County streams which are not included in this classification system. These unlisted streams 
would be classified according to the Unlisted Waters classification below. The following shows the 
classifications for Sherburne County. The fact that a stream is listed under a classification does not 
indicate that the stream is currently being used for that purpose. 
 
(MPCA Management Classification numbers in parentheses) 
 
DOMESTIC CONSUMPTION 
(1B)  "with approved disinfection, water will meet requirements of the public health service drinking 
water standards." 
 SNAKE RIVER 
 BRIGGS CREEK 
 
(1C)  "with treatment, water will meet requirements of the public health service drinking water 
standards." 
 MISSISSIPPI RIVER 
 
FISHERIES AND RECREATION 
(2A)  "permit maintenance of warm/cold fishes (trout) and be suitable for aquatic recreation" 
 BRIGGS CREEK 
 SNAKE RIVER 
 
(2B)  "permit maintenance of warm/cold fishes (game fish) and be suitable for aquatic recreation" 
 RUM RIVER 
 MISSISSIPPI RIVER 
 
(2C)  "permit maintenance of rough fish and be suitable for boating" 
 RICE CREEK 
 TIBBITS BROOK 
 BATTLE BROOK 
 
INDUSTRIAL CONSUMPTION 
(3B)  "permit use for general purposes, except for food processing, with moderate degree of treatment" 
 BATTLE BROOK 
 RUM RIVER 
 BRIGGS CREEK 
 SNAKE RIVER 
 MISSISSIPPI RIVER 
 TIBBITS BROOK 
 RICE CREEK 
 
AGRICULTURE AND WILDLIFE 
(4A)  "permit use for irrigation without adverse effects upon crops" 
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 BATTLE BROOK 
 RUM RIVER 
 BRIGGS CREEK 
 SNAKE RIVER 
 MISSISSIPPI RIVER 
 TIBBITS BROOK 
 RICE CREEK 
 
(4B) "permit use by livestock without injurious effects" 
 BATTLE BROOK 
 RUM RIVER 
 BRIGGS CREEK 
 SNAKE RIVER 
 MISSISSIPPI RIVER 
 TIBBITS BROOK 
 RICE CREEK 
 
(5) AESTHETIC ENJOYMENT AND NAVIGATION  
 BATTLE BROOK 
 RUM RIVER 
 BRIGGS CREEK 
 SNAKE RIVER 
 MISSISSIPPI RIVER 
 TIBBITS BROOK 
 RICE CREEK  
(Note: of the streams listed in this category, only the Rum River and the Mississippi River are used for 
boating or canoeing. Most reaches of Battle Brook, Briggs Creek, the Snake River, Tibbits Brook and 
Rice Creek would not support navigation. Canoeing is possible on some reaches of the Elk River and 
the St. Francis River.) 
 
UNLISTED WATERS 
 
All surface waters of the state that are not listed in part 7050.0470 are classified as 2B, 3B, 4A, 4B, 5 
& 6 (others). 
 
6.10 Wetlands 
 
Wetlands are natural areas that hold water and are generally found in low-lying areas.  Wetlands can be 
as small as a wading pool or as large as a lake.  Despite a wetland's size, the surface water is usually 
shallow.  Some wetlands stay wet all year, while others may be dry for months at a time. 
 
Water moving slowly through a wetland deposits silt in its basin, and the profuse growth of aquatic 
vegetation use many of the nutrients and chemicals carried in the water.  In this manner, wetlands 
serve to cleanse water moving from land surfaces to water bodies. 
  
Wetlands in river basins can help control flooding because of their storage capacity.  They also serve 
as spawning and nursery grounds for many fish and shellfish. 
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The eight major types of wetlands identified by The U.S. Fish and Wildlife Service circular 39 dated 
1971 are: 
 
Type 1 - Seasonally flooded basins or flats.  Soil is covered with water or is water logged during 
variable seasonal periods but usually is well-drained during much of the growing season.  Vegetation 
varies greatly according to the season and duration of flooding:  from bottom - land hard woods as well 
as herbaceous growths. 
 
Type 2 - Inland fresh meadows.  Soil is usually without standing water during most of the growing 
season but is water logged within at least a few inches of the surface.  Vegetation includes grasses, 
sedges, rushes, and various broad leaf plants.  Meadows may fill shallow basins, sloughs, or these 
meadows may border shallow marshes on the landward side. 
 
Type 3 - Inland shallow fresh marshes.  Soil is usually water logged early during the growing 
season; often covered with as much as 6 or more inches of water.  Vegetation includes grasses, 
bulrushes, spike rushes and various other marsh plants such as cattails, arrowheads, pickerelweed, and 
smartweeds.  These marshes may nearly fill shallow lake basins or sloughs, or may boarder marshes on 
the landward side.  Also common as deep areas on irrigated lands. 
 
Type 4 - Inland deep fresh marshes.  Soil is usually covered with 6 inches to 3 feet or more of water 
during the growing season.  Vegetation includes cattails, reeds, bulrushes, spike rushes, and wild rice.  
In open areas, pondweeds, naiads, coontail, water milfoils, waterweeds, duckweeds, water lilies or 
spatterdocks may occur.  These deep marshes may completely fill shallow lake basins, potholes, 
limestone sinks and sloughs, or may border open water in such depressions. 
 
Type 5 - Inland open fresh water.  Shallow ponds and reservoirs are included in this type.  Water is 
usually less than 10 feet deep and fringed by a border of emergent vegetation similar to open areas of 
Type 4. 
 
Type 6 - Shrubs swamps.  Soil is usually waterlogged during the growing season and is often covered 
with as much as 6 inches of water.  Vegetation includes alders, willows, buttonbush, dogwoods, and 
swamp-privet.  Occurs mostly along sluggish streams and occasionally on flood plains. 
 
Type 7 - Wooded swamps.  Soil is waterlogged at least to within a few inches of the surface during 
the growing season and is often covered with as much as 1 foot of water.  Occurs mostly along 
sluggish streams, on flood plains, on flat uplands, and in shallow basins.  Trees include tamarack, 
arborvitae, black spruce, balsam, red maple, and black ash. 
 
Type 8 - Bogs.  Soil is usually water logged and supports a spongy covering of mosses.  Occurs mostly 
in shallow basins, on flat uplands, and along sluggish streams.  Vegetation is woody or herbaceous or 
both.  Typical plants and heath shrubs, sphagnum moss and sedges.  Scattered black spruce and 
tamarack may occur. 
 
The Department of Natural Resources (DNR) prohibits the alteration of Type 3, 4, and 5 wetlands 
identified as public water wetlands, larger than 2 1/2 acres in incorporated areas and larger than 10 
acres in unincorporated areas without a permit.  The BWSR can also compensate some landowners that 
are prohibited from draining these types of wetlands.  The Wetlands Conservation Act protects all 
other wetlands although some exemptions apply. 
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In Sherburne County, there are approximately 66,000 acres of hydric soils (soils that have the capacity 
for holding water) which in an undrained condition could, and in many cases are, classified as 
wetlands.  Sherburne County has approximately 4,800 of these acres identified by the Department of 
Natural Resources in their inventory of protected wetlands (Table 7-2). 
 
The Food Security Act of 1985 prohibits farmers from participating in all United States Department of 
Agriculture (USDA) programs if any wetland is drained or filled that could potentially support an 
agricultural commodity.  At present, approximately 43% of all farmlands in the county are farmed by 
an individual participating in one or more USDA program. 
 
The United States Fish and Wildlife Service has mapped wetlands for the State and the information is 
available in digital format and in a hard copy form. The definitions they use for defining wetlands are 
sometimes used in wetland disputes because the wetland characteristics are broken down into many 
different categories to make wetland determinations more defined. 
 
The U.S. Corps of Engineers administers section 404 of the Clean Water Act which requires a permit 
for any fill or excavated material placed in any wetland area.  However, depending upon the location of 
the wetlands, either 10,000 square feet or 1 acre of fill may be allowed in certain areas. 
 
With the rise of agriculture, the nutrient rich wetlands became prime agricultural plots once they were 
drained.  As a result many of the County's wetlands were converted to agricultural land. Sherburne 
County is in an area of the state that has lost approximately 60% of its wetlands from 1850 to 1984. 
 
High Priority Areas for Wetland Preservation, Enhancement and Restoration 
 
As part of the Wetland Conservation Act of 1991, counties are required to identify high priority 
wetland restoration areas.  Due to the wildlife benefits, the important role wetlands play in recharging 
Sherburne County's surficial aquifer, their ability to reduce sediment and nutrient loading to surface 
waters, and their importance in providing temporary storage and release of flood waters, all of 
Sherburne County could be designated a high priority area. 
 
High priority minor watersheds for wetland preservation, enhancement and restoration have been 
selected based on those areas having the greatest amount of sedimentation problems, flood damage and 
public concern. Wetlands within the minor watersheds indicated on Map 8-6 are the highest priority 
areas for wetland preservation, enhancement and restoration.  Other areas of the county may also have 
high priority wetlands if based on the additional benefits the wetlands provide. 
 
When reviewing proposals for developments, which will impact wetlands, consideration should be 
given to wetland functions and values and priority minor watersheds. Whenever possible, mitigation of 
impacts in priority minor watersheds should be completed within the minor watershed or adjoining 
minor watersheds, which flow to the affected minor watershed.  
 
Water quality protection, reduction of flood severity and duration and providing a habitat for wildlife 
are some of the benefits of wetlands.   Sherburne County has retained between 50 and 80% of its pre-
1850 wetlands. The nature of wetlands (area surrounding the wetland) is being changed due to the 
increase in development in the county. Permitted activities in wetlands depend on land use and 
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programs a farmer/landowner participates in. This can result in frustration and confusion for 
landowners. 
 
Minor watersheds that are most important for preserving wetland functions and values have been 
identified for the County. Some wetland types are relatively less abundant in the County and are 
difficult to replace. These wetland types should be considered as higher priority for preservation. For 
example, Type 7 and Type 8 wetlands should be considered high priority when reviewing wetland 
impacts.  
 
There are 151 identified protected wetlands in the county as defined by the Minnesota Department of 
Natural Resources (MNDNR). Other wetlands exist in the county that are not classified as protected 
wetlands but are protected by the Wetland Conservation Act.  
 
Watershed Summary of Wetland Resources 
 
Mississippi River – St. Cloud Major Watershed 
Watershed Wetlands 
 
There are a total of 51,307 acres of wetlands in the Mississippi – St. Cloud Major Watershed. The 
following table shows the percentage of wetlands by type. 
 

Wetland Type Percent of Total Wetland Acres 
1 3.32 
2 22.69 
3 34.00 
4 17.57 
5 11.35 
6 17.21 
7 8.99 
8 .68 

 
Rum River Major Watershed 
Watershed Wetlands 
 
There are a total of 6,262 acres of wetlands in the Rum River Major Watershed. The following table 
shows the percentage of wetlands by type. 
 

Wetland Type Percent of Total Wetland Acres 
1 10.22 
2 13.55 
3 36.64 
4 2.52 
5 8.28 
6 19.77 
7 8.67 
8 .33 
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6.11  Surface Water Quantity 
 
Approximately 70 percent of the county is drained by the Elk and St. Francis Rivers and their 
tributaries. These rivers enter the county from the north, flow southeastward, and empty into the 
Mississippi River near the town of Elk River.  The rest of the county is drained by streams that flow 
northward and eastward. 
 
Ditches 
 
There are 33 public ditches totaling 211.8 miles with a majority being established in the early 1900'S. 
The ditches originally were designed to drain agricultural land and improve production. Ditches were 
not designed for residential land use, and with the increase of urbanization, the impact of the ditches 
are becoming noticeable.  MPCA includes county ditches in the definition of "waters of the state".  
Any discharge of pollutants to a county ditch is a violation of MPCA rules and regulations. 
 
Many of the ditches in Sherburne County were dug in the early part of the 1900's to drain swampland 
and increase land surface for settlement and farming. Sherburne County has ditches numbered from 
one (1) to thirty-six (36) with ditches #24,#26 and #36 never being established.  The county ditches 
were simply numbered by calling the first ditch dug out Ditch #1, the second ditch dug out Ditch #2 
and so on.  
 
State statutes require the county to periodically inspect and maintain all of its ditches.  One person can 
petition for a repair, and the repair must be done if the County Board finds that the ditch is out of 
repairs, and the repair is in the best interest of affected owners.  If a petition comes from 26% of the 
affected owners, the Board must order the repair, if the ditch is out of repair, and if the ditch no longer 
serves its original purpose.  In this case the Board does not have to declare it to be in the best interest 
of all affected owners.  In either event, it is up to the Board to decide whether the ditch needs repair. 
 
To initiate a ditch clean out, a petition must be filed with the county.  One person along the ditch with 
property adjacent to it can file a petition for the cleanout of a ditch, however, 26% of the property 
owners must state they also want the cleanout. 
 
Mississippi River-St. Cloud Major Watershed 
Watershed Ditches 
 
County Ditch 33 is located in the part of the watershed which flows directly to the Mississippi River. 
Other County Ditches in the Mississippi  River – St. Cloud Watershed drain to the Elk River and its 
tributaries. 
 
Elk River Watershed 
Watershed Ditches 
 
County Ditches 15, 13, 14, 11, 22, 34, 16, 19, 8, 17, 34, 35, 5, 6, 3, 20, 27, 23, 18, 25, 32, 12, 1, 29, 28, 
and 31 have drainage areas in the Elk River Watershed.    
 
Rum River Major Watershed 
Watershed Ditches 
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Two County Ditches are located within the Rum River Watershed. County Ditch 4 drains directly to 
the Rum River in Baldwin Township. County Ditch 10 is located in the City of Elk River and has 
branches, which drain to Trott Brook and to the Mississippi River. There are a number of private 
ditches in this watershed with an extensive system draining to Trott Brook. 
 
Dams 
 
Nine dams are identified in Sherburne County and 24 impoundments for water control.  Two dams and 
24 impoundments are located in the Sherburne National Wildlife Refuge, two dams are located at the 
NSP plant, two city owned dams; one at Lake Orono (Elk River) and one at the outlet of Fremont Lake 
(near Zimmerman) and two state owned dams; one at Elk Lake (near Zimmerman) and one at Rush 
Lake (outlet), and a portion of the St. Cloud Hydropower dam. 
 
Precipitation 
 
The 30-year average annual precipitation (1971 – 2000) at the National Weather Service sites located 
at St. Cloud, Santiago and Elk River is 27.13, 30.55, and 30.30 inches respectively. An average of 
19.27 inches (64% for Santiago) falls during the growing season (May-Sept).  1987 & 1988 saw a 
decrease of 44% in the average annual rainfall which resulted in the county experiencing drought 
conditions. 1989 saw a slight increase in annual rainfall and 1990 and 1991 showing a measurable 
increase in precipitation. 1992 was a relatively dry year followed by above average precipitation in 
1993. The period from 1994 through 2000 was generally below average in precipitation. 
 
Flooding 
 
According to the 1982 National Resources Inventory (NRI), of the 288,448 acres in Sherburne County, 
50,737 acres are in flood-prone areas.  Flooding is not a major problem in Sherburne County however, 
there is a tendency for flooding where building has occurred in lowland areas and where drainage was 
not adequately planned for. 
 
Flooding problems have been reported for areas on Big Elk Lake and on the Briggs Lake Chain which 
are located within the Elk River watershed. An appraisal by the Army Corps of Engineers in 1987 
indicated that six events had overtopped access roads in the 1980s. The source of flooding was 
determined to be overflow of the Elk River through the Briggs Lake “bayou”. The appraisal estimated 
40 homes were potentially susceptible to flooding. In addition, many other property owners are 
susceptible to damage to septic systems and lakeshore erosion during high water events. Big Elk Lake 
and the Briggs Lake Chain were also affected by a significant high water event in 1997. 
 
Streams 
 
There are 21 water courses that drain over two square miles of land  each and 12,863 acres of water 
basins. 
 
Lakes or Streams With Protected Flows 
 
The protection of lake and stream levels is an important issue, especially during periods of water 
shortages.  In stream flow protection, levels have been addressed in Minnesota statutes and, since 



Sherburne County Water Plan 2007 Appendix 2 6-21

 
Revised April 10, 2007 

1977, permits have been issued for the appropriation of water from streams or lakes in order to 
maintain and protect flow levels.  Withdrawals are not allowed when flow levels fall below protected 
levels. 
 
Protected flow levels are determined by the volume of water needed to support aquatic life forms and 
recreation.  Many variables are important in determining the amount of water necessary to maintain 
existing and potential uses.  These include flow quantity parameters such as, spatial and temporal 
variability and availability, water quality parameters such as temperature and chemical composition, 
fish and wildlife habitat requirements, and recreational needs. 
 
The two rivers in Sherburne County that have been assigned protected flow levels by the Department 
of Natural Resources (DNR) are the Elk River, 60 cubic feet per second, and the Rum River at 100 
cubic feet per second. 
 
High, Mean, and Low Flows on  Streams 
 
Changes in distribution and volume of surface water affect both its use and quality.  Information about 
low flow characteristics of rivers and streams is used for water-supply use and water dilution planning 
for municipalities, industries, and irrigation. 
 
There is limited data available on stream flows in the county. There is a USGS gauging station located 
on the Elk River at County Highway 15. This is an automated station that continuously records water 
levels. These values can be converted to stream-flow. The highest flow recorded was on April 16, 1965 
when the gauge reading was 10.86 feet corresponding to a discharge of 7,360 cubic feet per second. 
This event was considered to be approximately a 100-year flood. The most recent high-water event 
occurred on April 7, 1997 when the gauge reading was 9.02 feet which is between a 10 and 25-year 
flood event. The gauge reading has reached at least 9 feet six times since 1911. The flow of the Elk 
River has dropped below the protected flow level in 9 out of the last 25 years (1976 to 2000). The 
median flow for the period 1976 to 1999 is about 217 cubic feet per second (gauge reading of about 1.2 
feet). High flows normally occur in the spring with snow melt and spring rains. Low flows occur in 
late summer and fall. 
 
Data is also available from the DNR Division of Waters on Normal, Dry, and Wet conditions.  This 
data describes the amount of surface water runoff that occurs annually.  "Normal" is the median of the 
mean annual daily flow.  "Dry" is the seventy-fifth percentile of the mean annual daily flow.  "Wet" is 
the twenty-fifth percentile of the mean annual daily flow. 
 
In a normal year, Sherburne County can expect to have between 5 inches plus or minus a 1/2 inch of 
runoff annually. 
 
Surface Water Usage 
 
There are 566 appropriation permits in the County of which 52 draw on surface waters (mostly from 
streams and rivers). 
 
TABLE 6-7 provides an indication of the type of surface water usage in the County. 
 
TABLE 6-7 Surface Water Usage 
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Usage Class Major Watershed No. of Permits Permitted Amount (MGY)
Power Generation Miss. River-St. Cloud 2 18,010
Industrial Miss. River-St. Cloud 3 468
Water Level Maintenance Miss. River-St. Cloud 4 7,359
Irrigation: Nursery Miss. River-St. Cloud 1 10
Irrigation: Golf Course Miss. River-St. Cloud 2 322
Irrigation: Major Crop Miss. River-St. Cloud 39 827
Special Categories Miss. River-St. Cloud 1 4
   
Total  52 27,000
MGY = Million Gallons per Year 
 
Actual water use is often below the permitted amount. For example, the total permitted amount for all 
categories of irrigation is 1,159 MGY. In 1998, a year that had about 3.6 inches below average 
precipitation during the growing season, the total reported amount withdrawn for irrigation was 228 
million gallons. 
 
All surface water permits are for sources in the Mississippi River-St. Cloud Major Watershed. The 
total permitted amount for surface water for 1998 was 27,000 million gallons per year. Of this amount, 
18,000 million gallons per year are permitted to appropriate water from the Mississippi River for 
power generation. Power generation is non-consumptive in that most of the water withdrawn is 
returned to its original source. Irrigation accounts for the largest number of surface water use permits. 
32 permits for irrigation are for sources within the Elk River watershed for a total permitted amount of 
1,028 million gallons per year. 10 irrigation permits are for sources located within minor watersheds 
which flow directly to the Mississippi River for a total permitted amount of 131 million gallons per 
year. 
 
Ordinary High Water Level 
 
The Ordinary High Water Level (OHWL) is a state delineated line of equal elevation surrounding a 
lake basin which defines where the lake bed ends and where the upland begins.  It is important because 
certain property and water rights can be affected by the location. 
 
The boundary of protected waters and wetlands, for regulatory purposes, is defined by the "ordinary 
high water mark" (OHW).  The OHW is the elevation delineating the highest water level which has 
been maintained for a sufficient period of time to leave evidence upon the landscape.  Generally, it is 
the point where the natural vegetation changes from predominantly aquatic to predominantly 
terrestrial. 
 
For Watercourses, the OHW is the elevation of the top of the bank of the channel.  For reservoirs and 
flowages, the OHW is the operating elevation of the normal summer pool.  Any work done below the 
OHW is within the beds of protected waters or wetlands and is therefore subject to the permit authority 
(Chapter 105 statutes) of the Department of Natural Resources.  Any work done below the OHW of 
protected waters and wetlands requires a permit from the DNR. 
 
6.12 Ground Water Quality 
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Ground water in Sherburne County is of the Calcium Bicarbonate type and is suitable chemically for 
most uses. It is very hard and contains high concentrations of dissolved iron.  In heavily irrigated, and 
in developed areas nitrate and chloride concentrations are increasing in the surficial aquifer. 
 
According to the Ground-Water Appraisal Sand Plains study done between 1976 and 1979, several 
places between the Elk and Mississippi Rivers where irrigation has been practiced since the 1960's, 
show nitrate concentrations exceeding the limit recommended by the Minnesota Department of Health 
for safe drinking water.  These areas also tend to be more densely populated. The U.S. Geological 
Survey conducted a study on the effects of agricultural and residential land use on ground water quality 
for the Anoka Sand Plain Aquifer (Water Resources Investigations Report 93-4074). This study 
showed that the median level of nitrates in monitoring wells was 2.0 mg/L at non-irrigated cultivated 
sites, 5.3 mg/L at irrigated sites and 4.2 mg/L at residential sites with septic systems. Differences in 
nitrate concentrations at various depths below the water table were also found. At depths of less than 
10 feet below the water table the median nitrate concentration was 5.1 mg/L. At 10 to 20 feet and at 
greater than 20 feet below the water table the median concentrations were 2.7 mg/L and less than 0.1 
mg/L respectively. They also detected triazine herbicides in 11 of 18 wells sampled, however 
concentrations were well below recognized safe levels for drinking water. 
 
Nitrate concentrations are considerably lower in less intensively farmed, and in less developed areas 
such as in and around the Sherburne National Wildlife Refuge. 
 
The Minnesota Department of Health's health risk limit for nitrates in drinking water is 10 ppm. Nitrate 
levels above 10 ppm are considered unsafe for infants less than six months. The recommended 
maximum safe level for coliform in drinking water is < 1 Per 100 ml. 
 
Table 6-8 Summary of Results from Well Water Test Clinics Held in Sherburne County 
  Number of 

samples 
number > 10 ppm Number with 

coliform present 
1993 to 1995 Baldwin 35 1 2 
1993 to 1995 Becker 65 5 8 
1993 to 1995 Big Lake 89 6 2 
1993 to 1995 Blue Hill 19 2 1 
1993 to 1995 Clear Lake 39 5 6 
1993 to 1995 Elk River 91 0 13 
1993 to 1995 Haven 54 12 2 
1993 to 1995 Livonia 32 0 4 
1993 to 1995 Orrock 26 0 3 
1993 to 1995 Palmer 76 6 6 
1993 to 1995 Santiago 23 4 1 
1996 County 150 22 na 
1997 County 116 22 na 
1998 County 103 17 na 
1999 County 179 35 na 
2000 County 71 8  
2003 County 178 37  
2004 County 154 21  
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Total:  1500 203 48 
 
Ground Water Quality Monitoring Programs 
 
A number of ground water quality monitoring programs have been conducted in Sherburne County. 
 
Through the Ambient Groundwater Monitoring Program, the Minnesota Pollution Control Agency 
(MPCA) collected water quality data from all the major aquifers in Minnesota (MPCA, 1989).  The 
ambient program shows that the aquifers most greatly affected by nitrates in Minnesota are the 
surficial sand aquifer, the upper carbonate aquifer, and the Prairie Du Chien-Jordan. In Sherburne 
County, water quality data was collected from seven private water supply wells over the time period 
beginning in 1980 and extending through 1986.  The seven wells draw water from the surficial sands.  
This water quality data is representative of the water conditions at the location of the well at the time 
of sampling and is not an indicator of regional or local water quality conditions in Sherburne County. 
 
One well, GWQ0241, was analyzed for carbon disulfide, commonly used as a grain fumigant, and was 
detected at a concentration below the RAL.  Six of the seven wells were analyzed for up to 56 volatile 
organic compounds (VOCs) and benzene, a chemical used with gasoline, was the only VOC detected.  
The benzene was detected in station GWQ0241 at a concentration below the Recommended Allowable 
Limits (RALs). 
 
Starting in 1991, the MPCA has monitored ground water quality through the Ground Water 
Monitoring and Assessment Program (GWMAP). This program consists of a grid of approximately 
1,000 wells completed in all of the principal aquifers throughout Minnesota. Most of the wells are 
private water supply wells. The wells are sampled for as many as 125 parameters. Substances of 
concern are compared with health risk limits for ground water. The program will establish a base line 
for water quality and will also be used to analyze trends. Thirteen GWMAP wells have been sampled 
in Sherburne County. Two of the wells are in the Mount Simon-Hinckley aquifer, eight are in buried 
drift aquifers and three are completed in the Quaternary Water Table Aquifer. A total of 56 parameters 
have been analyzed in these wells including nitrates, arsenic and metals. 
 
The Minnesota Department of Agriculture has monitored wells for nitrates and pesticides in 
agricultural areas of Minnesota from 1985 to 1994. Results of this program have shown that levels of 
atrazine are declining in the sand plain aquifers in the state. Nearly 70% of the samples contained no 
pesticide detections. For all areas of Minnesota monitored, most detections of pesticides were for the 
herbicides atrazine, alachlor, cyanazine, metolachlor and metribuzin. 90% of all detections were for 
atrazine. 94% of the atrazine detections were less than 1 ppb (part per billion) which is well below the 
health risk limit of 20 ppb. In Sherburne County, 34 wells were sampled. Most of the wells are 
shallow, completed in the Water Table Aquifer and are located down gradient from agricultural fields. 
For Sherburne County wells, atrazine was detected in 14 of the wells. Concentrations were generally at 
or below 1 ppb with the exception of one well. For that well, one sample exceeded the health risk limit 
early in the study period and then declined to levels less than 1 ppb. Other pesticides detected were 
alachlor, cyanazine, metolachlor and metribuzin. There were a total of 18 detections of these pesticides 
out of a total of 313 samples. All detections were well below health risk limits. Nitrates above the 
health risk limit were found in many of the wells. Higher levels of nitrates tended to occur closer to the 
water table and declined with depth. 
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Table 6-9 Summary of Pesticide Monitoring in Sherburne County by Minnesota Department of 
Agriculture 
 Wells sampled No detection Detection 

at ≤ 1 ppb  
Total 

No detection or ≤ 
1 ppb 

Atrazine 34 59% 35% 94% 
Alachlor 34 88% 6% 94% 
Cyanazine 34 94% 6% 100% 
Metolachlor 34 91% 6% 97% 
Metribuzin 34 94% 6% 100% 
Total samples analyzed: 313 
 
Five monitoring wells were installed for the Clear Lake Well Head Protection Area study in 1993. 
Nitrate levels fluctuate in the monitoring wells. Levels have ranged between 2.7 and 41.7 parts per 
million in four shallow wells completed at depths of 23 to 30 feet. Nitrate levels have been as high as 
32.4 parts per million in one well completed at a depth of 69 feet. 
 
Research has been conducted on the effects of irrigated agriculture on groundwater at the Management 
Systems Evaluation Area in Baldwin Township. This research has been conducted from 1991 through 
1999 by the U.S. Geological Survey and the University of Minnesota. Three cropping systems were 
studied at the 160 acre site: a field corn/soybean rotation, a potato/sweet corn rotation and continuous 
field corn. This study showed that nitrate levels in ground water tended to be highest under the 
potato/sweet corn plots where application rates were greater. They also determined that nitrate levels 
were mostly greater than 10 ppm in the upper 8 feet of the water table aquifer and frequently decreased 
to below detection limits at depths greater than 15 feet below the upper level of the aquifer. A 
subdivision has been platted for this research site. This will provide an opportunity for continued 
groundwater monitoring to determine the effects of change in land use from agriculture to a rural 
subdivision with septic systems. 
 
6.13  Ground Water Quantity 
 
Ground water is available in Sherburne County both from aquifers in the glacial drift and bedrock. A 
water table aquifer ( also called surficial aquifer) and buried drift aquifers are found within the glacial 
drift. A surficial aquifer is found throughout most of the County. The Mt. Simon-Hinckley sandstone is 
the most important bedrock aquifer in the County. It occurs primarily in the eastern, northeastern and 
southeastern part of the County and is absent in the western part of the County. 
 
The thickness of the surficial aquifer in Sherburne County ranges from a maximum of about 80 feet to 
a “featheredge” along boundaries where the aquifer is absent. Theoretically, individual well yields 
from 2,000 to 3,000 gal/min are possible and 500 gal/min yields where the aquifer is at least 40 feet 
thick. 
 
From the mean annual precipitation of 29 inches, 8 inches is recharged to the surficial aquifer. 
Approximately 4.5 inches is lost from the aquifer to streamflow. Where the water table is close to the 
surface a loss from the aquifer by evapotranspiration is estimated to be about 2.4 inches. (Recharge, 
streamflow and evapotranspiration information is from U.S.G.S. Water Resources Investigations 80-
1285). 
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State databases can provide an overview of ground water quantity and use.  There are 514 water 
appropriation permits issued for ground water withdrawal in Sherburne County. A permit is required 
when usage exceeds 10,000 gallons in any one day or 1 million gallons in a year. 
 
Ground Water Withdrawal 
 
Table 6-10  Ground Water Appropriation Permits – Permitted amounts in millions of gallons per year 
(updated 3/2006) 
  Bedrock Aquifers Drift Aquifers Unknown Aquifer Use Totals 

Use # 
permits 

Total  
Amount

# 
permits 

Total 
Amount

# 
permits 

Total 
Amount 

# 
permits 

Total 
Amount

Municipal Waterworks 14 8,967 7 1,327 0 0 21 10,294
Private Waterworks 0 0 2 20 0 0 2 20
State Parks, Waysides, Rest 
Areas 

0 0 2 26 0 0 2 26

Power Generation 1 25 7 3,500 0 0 8 3,525
Heating/Air Conditioning 1 5 1 34 0 0 2 39
Livestock Watering 2 8 0 0 0 0 2 8
Industrial Processing 5 295 3 63 5 1,054 13 1,411
Irrigation: Golf Course 0 0 9 623 0 0 9 623
Irrigation: Landscaping 5 67 5 41 4 43 14 151
Irrigation: Sod 0 0 0 0 1 113 1 113
Irrigation: Major Crop 56 1,809 328 12,064 56 2,245 440 16,118
                 
Aquifer Totals 84 11,176 364 17,698 66 3,455 514 32,328

Bedrock Aquifers include the Mt. Simon-Hinckley, Ironton Galesville and Eau Claire sandstone. 
Drift Aquifers include the water table aquifer and buried drift aquifers. 
 
Major crop irrigation is the largest use of groundwater in the County. The estimated irrigated acreage 
was 28,400 in 1984, 31,677 in 1989, 33,400 in 1990 and 40,373 irrigated acres in 2002. 
 
Actual water use is often below the permitted amount. For example, the permitted amount for all 
categories of irrigation is 16,154 million gallons per year. In 1998, a year with about 3.6 inches below 
average precipitation for the growing season, the total reported amount withdrawn for irrigation was 
7,272 million gallons. The amount withdrawn by municipal waterworks for 1998 was about one fourth 
the amount permitted. 
 
The Quaternary Water Table Aquifer and the Quaternary Buried Artesian Aquifer are the most 
commonly identified sources of ground water.  
 
The Water Bill that was passed and became effective on August 1, 1990 (MN statute 103G.271 Subd. 
4a) says "the commissioner may not issue new water use permits that will appropriate water from the 
Mt. Simon-Hinckley aquifer unless the appropriation is for potable water use, there are no feasible or 
practical alternatives to this source, and a water conservation plan is incorporated with the permit."  At 
this time, this prohibition only applies to the 7 county metro-area.  However, it may apply to Sherburne 
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County in the future.  If so this will have a direct impact on anyone wishing to appropriate water from 
the Mt. Simon-Hinckley aquifer, especially irrigators who frequently use water from this aquifer for 
irrigation. 
 
Water Use Conflicts 
 
There have been a small number of cases of water conflicts in Sherburne County and there will 
probably be more as the population and development continues. Domestic and agricultural uses are 
both competing for the same water resources and under certain circumstances, conflicts can occur. In 
1999, an irrigation permit was terminated when the DNR determined that a nearby protected waters 
wetland was being significantly impacted. 
 
The potential for water use conflicts is always present during low flow periods in streams and lakes, as 
well as during drought conditions.  During periods of low flow and drought, water quality and quantity 
may be adversely affected. 
 
Observation Wells 
 
There are 22 active observation wells in the County from which fluctuations in the water levels are 
monitored.  This group of wells is maintained by the SWCD.  
 
The Observation Wells are distributed throughout the County.  Seventeen (17) wells monitor the 
Quaternary Water Table Aquifer (QWTA), three (3) wells monitor the Quaternary Buried Artesian 
Aquifer (QBAA), and two (2) wells monitor the Mount Simon -Hinckley Sandstone (CMSH). 
 
Tables 7-4 and 7-5 provide information on the Observation Wells in Sherburne County 
 
6.14  Sedimentation 
 
Sediment consists of soil and other material that is washed or blown into surface waters.  It is of 
concern to Sherburne County because over half of the county experiences a significant amount of soil 
erosion. 
 
Following is an overview of the potential effect that sedimentation can have on selected water 
resources: 
 
"The impact of sediment washing into a water body can be profound.  Lakes and reservoirs can receive 
so much sediment that they begin to fill in.  Deep reservoirs can be turned into shallow ponds in a 
matter of years. 
 
Less dramatic but equally harmful are finer sediment particles, suspended in the water, that settle in 
thin layers at the bottom of streams, lakes, and reservoirs after erosive runoff periods.  These thin 
sediment layers create blankets that smother the aquatic habitat, and, depending on the time of year, 
can smother fish eggs or larvae and aquatic insects - the food source of many kinds of fish. 
 
Before sediment settles to the bottom, it makes the water very cloudy, or turbid.  High turbidity can be 
aesthetically unpleasing and affect use of the resource in a variety of ways.  Some species of fish, such 
as the smallmouth bass, do not thrive in a highly turbid environment. Excessive turbidity decreases 
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light penetration needed for aquatic plant growth;  increases water temperatures by absorbing more 
solar radiation; and may significantly increase drinking water treatment costs.  Recent studies indicate 
that high turbidity also decreases fishing success. 
 
Pollutants carried along with sediments create different, but equally serious, problems in Minnesota.  
The term polluted runoff is particularly descriptive in this context. Rains or snowmelt wash sediment 
containing nutrients, pesticides, and other harmful chemicals into Minnesota waters.  Polluted runoff 
flows from both urban and rural areas." 
 
Source: MPCA-protecting Minnesota's Waters...The Land Use Connection. (pg.9) 
 
Sedimentation: Existing Regulatory/Program Framework 
 
A number of existing regulations and programs serve to prevent and/or mitigate sedimentation 
problems in the county.  The Food Security Act of 1985 requires an erosion management plan for all 
lands with highly erodible soils in order for a farmer to remain eligible for U.S.D.A. programs.  
Reinvest in Minnesota (RIM) and Conservation Reserve Program (CRP) are two programs that take 
land out of production for highly erosive areas.  
 
The USDA Farm Services Agency also has the Environmental Quality Incentive Program that can 
cost-share erosion control projects on farmlands with highly erodible soils. Cost share is also available 
from the Soil and Water Conservation District for practices that will reduce erosion. 
 
6.15  Soil Erosion in Sherburne County 
 
High priority erosion is defined as erosion from wind or water occurring on class I-IV soils in excess 
of 2T per acre per year, or any soil within 300 feet of a stream or 1000 feet of a water basin designated 
as a protected water or wetland by the DNR eroding in excess of T per acre per year.  "T" is defined as 
the tolerable loss of soil that allows long term sustained productivity or the amount of loss that can be 
regained by soil forming processes in one year. 
 
Sherburne County has approximately 77,000 acres of cultivated cropland. According to the National 
Resource Inventory (NRI) completed by the Natural Resources Conservation Service in 1982, 50,000 
acres are eroding at a rate in excess of the soil tolerance--in this case greater than 5 tons per acre per 
year.  This translates into 365,000 tons of soil erosion per year with the potential of contributing to 
sedimentation problems in our lakes and wetlands. 
 
Several lake associations have identified sedimentation problems in their lakes.  Sedimentation was 
especially evident in Lake Orono, a reservoir on the Elk River. Portions of Lake Orono where 
sedimentation was the most significant were dredged in 1998 to improve recreation. 
 
As one of the fastest urbanizing counties in the state, sedimentation from construction is evident in 
areas of rolling topography.  Soil loss from construction sites may, and in some cases does, greatly 
exceed that from cropland. 
 
6.16  Potential Pollutant Sources 
 
The following is a 10 part narrative addressing potential pollution sources. 
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Stormwater Runoff 
 
Stormwater runoff from residential areas is a major concern.  The rapid runoff from these areas has at 
times overloaded drainage systems designed for agriculture.  Also, this runoff contains nutrients, 
sediment, salt and other chemicals.  For these reasons, every community in the county should have 
stormwater management plans. If a construction activity disturbs 1 or more acres of land, an 
application for a storm water discharge permit must be obtained from the MPCA. This permit requires 
that an erosion and sediment control plan be developed for the project to handle possible runoff both 
during construction and after.  
 
Underground Storage Tanks 
 
Underground storage tanks for fuels, chemicals or fertilizers can be a potential threat to water quality.  
An underground storage tank is defined by the Minnesota Pollution Control Agency as any tank with at 
least 10 percent of its volume below ground. Owners of underground storage tanks with a capacity 
greater than 110 gallons must notify the MPCA. Present state regulatory programs regulate tanks larger 
than 110 gallons which contain petroleum products used for commercial purposes and owners of fuel 
oil tanks larger than 1,100 gallons. The MPCA lists 159 active or temporarily closed underground 
storage tanks registered in Sherburne County. All regulated underground storage tanks must have spill 
protection, corrosion protection, overfill protection and leak detection. 
 
Tanks which are not regulated by the MPCA include tanks with a capacity of 110 gallons or less, farm 
or residential tanks with a capacity less than 1,100 gallons which contain motor fuel used for non-
commercial purposes or contain heating oil to heat the property where the tank is located and septic 
tanks. These excluded tanks have as much potential of leaking and contaminating the ground water as 
the larger tanks, and yet are not regulated. 
 
There are approximately 20,000 underground storage tanks in use at 8,600 facilities in Minnesota. 
Owners of sites with leaking underground storage tanks are eligible for reimbursement of cleanup 
expenses through the State Petrofund.  However, failure to register a tank may result in a reduction in 
the amount of the Petrofund reimbursement.  There are no current penalties for noncompliance; 
however, owners currently registered with the Minnesota Pollution Control Agency have state 
protection from liabilities resulting from spills through the State Petrofund. 
 
Compared to above ground storage tanks, underground tanks pose an increased threat to groundwater 
because they are close to the groundwater supply and leaking underground tanks are difficult to detect 
without proper monitoring.  Tanks could leak for a long time without being detected, or could be 
detected only after the contamination of an aquifer had occurred.  To illustrate the potential severity of 
a leak, consider the fact that one gallon of gasoline can make one hundred million gallons of water 
undrinkable. 
 
Most underground storage tanks are steel, and are therefore subject to corrosion. The design life of a 
typical underground storage tank ranges from 15 to 20 years. 
 
Above Ground Storage Tanks 
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Above ground storage tanks also pose a significant threat to water resources. Owners of above ground 
storage tanks with a capacity greater than 110 gallons must notify the MPCA. Above ground storage 
tanks which are exempt from regulation include: farm above ground storage tanks, residential tanks 
holding 1,100 gallons or less of motor fuel (for non-commercial use), tanks holding 1,100 gallons or 
less used for heating oil for on-site consumption, wastewater treatment equipment, stormwater 
collection systems, septic systems, tanks less than 1,100 gallons in capacity and not located within 500 
feet of a class 2 surface water. Tanks with a capacity greater than 500 gallons and less than or equal to 
1,100 gallons and located within 500 feet of a class 2 surface water must meet the labeling and 
secondary containment requirements. A class 2 surface water is any surface water used for fishing, fish 
culture, bathing or any recreational purpose. 
 
Above ground tanks holding drinking water, filtered surface water, demineralized water, non-contact 
cooling water, or water stored for fire and emergency use are exempt. Tanks containing agricultural 
chemicals regulated under Minnesota Statutes 18B, 18C and 18D are also exempt. 
 
The requirements for regulated above ground storage tanks are: The contents must be clearly labeled. 
They must have secondary containment that can hold 100% of the capacity of the largest tank within 
the containment area. They must have corrosion protection, spill protection and overfill protection. 
Regular monitoring is required to ensure that they are not leaking. 
 
Feedlots 
 
MPCA rules for the control of pollution from Animal Feedlots define an animal feedlot as follows:  An 
animal feedlot is a lot or building or combination of lots and buildings intended for the confined 
feeding, breeding, raising, or holding of animals, and specifically designed as a confinement area in 
which manure may accumulate, or where the concentration of animals is such that a vegetative cover 
cannot be maintained within the enclosure. 
 
Since Sherburne County is primarily an agricultural county, the manure produced by farm animals can 
be a valuable resource providing essential nutrients, organic matter and moisture to cropland.  
However, if it is improperly stored, transported or disposed of, it has the potential to pollute lakes and 
rivers and contaminate groundwater.  Over application of manure to agricultural land may also pose a 
potential pollution problem. 
 
Pollutants from feedlots are not necessarily visible in water.  Runoff water that has relatively low 
amounts of solids may contain large amounts of dissolved materials which cannot be detected by the 
human eye.  This dissolved material is made up of nutrients such as nitrogen and phosphorus 
compounds.  So even "good looking" water running off feedlots may not be safe water. 
 
Pollution from feedlots may also contaminate groundwater.  Contamination could occur through soil 
infiltration or access through abandoned wells.  Runoff or seepage from feedlots can increase the levels 
of nitrates in groundwater.  High concentrations of nitrates can be toxic to infants and young livestock.  
Manure in feedlots also contains fecal coliform bacteria.  This bacteria is often associated with disease-
producing organisms that cause various diseases in human and domestic animals. 
 
There were 20,600 head of cattle, swine, and sheep in Sherburne County according to the 2000 
Minnesota Agricultural Statistics Report. 
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The Minnesota Pollution Control Agency (MPCA) has estimated that there are 80,000 feedlots in the 
state of Minnesota. Feedlots with over 50 animal units or over 10 animal units located within a 
shoreland zone must register with the Minnesota Pollution Control Agency (MPCA). Different types of 
livestock are assigned an animal unit factor to be used to determine the number of animal units for a 
feedlot. For example, a 1,000 pound beef cow is regarded is one animal unit and swine over 300 
pounds are 0.4 animal unit. As of 2002, there were 44 registered feedlots in Sherburne County. Some 
feedlots require a permit from the MPCA. Generally, feedlots with over 300 animal units will be 
required to obtain a permit. 
 
A level 2 feedlot inventory was completed by the Sherburne SWCD in 1996 and updated in 2000. 
These inventories identified 128 feedlots in Sherburne County that could be considered commercial 
livestock enterprises. Of these, 31 were located near a river, lake, or wetland where a pollution hazard 
potential exists. If small numbers of livestock on small acreage are also considered, there were a total 
of 327 feedlots according to the 2000 feedlot inventory. Urban sprawl and economic factors have 
contributed to the decline of “commercial” feedlots in Sherburne County. 
 
Abandoned Wells 
 
An abandoned well is an unused and unsealed well. Unused wells are required to be sealed according 
to the State Department of Health Well Code. A domestic well is considered to be in use if it has the 
capability of supplying water i.e. has a functioning pump. Abandoned wells that are improperly sealed 
pose a serious threat to ground water because they create a direct route for surface or near-surface 
contamination to reach ground water.  Contaminants can move through the old casing, the annular 
space between the casing and the walls of the hole, between two casings, or between a contaminated 
aquifer and an uncontaminated one. 
 
There are no accurate records that exist to identify improperly abandoned wells.  The Minnesota 
Department of Health has estimated there are between 400,000 and 1.2 million unsealed abandoned 
wells in the state. The Minnesota Department of Health requires that an unused well be sealed by a 
licensed well contractor when a new well is installed on a property. As an alternative, the owner can 
keep an unsealed unused well if they pay an annual maintenance fee. Unused unsealed wells are also 
located with the sale of property. All known wells located on a property must be disclosed when 
property is transferred. 
 
Landfills 
 
Elk River Landfill 
 
The Elk River Landfill (ERL) has operated as a solid waste disposal facility since 1972 under the 
Minnesota Pollution Control Agency (MPCA) permit number SW-74. The facility consists of an 
approximately 269.5-acre parcel located in the NW ¼ of Section 3, Township 33 North. Range 26 
West and the SW ¼ of Section 34, Township 34 North, Range 26 West, north of the City of Elk River. 
The Landfill includes two distinct disposal areas, a municipal solid waste (MSW) Landfill and 
Demolition and Construction Debris Landfill (Demolition Landfill).  
 
To the west, surface water flows to Tibbits Brook a tributary of the Elk River which flows to the 
Mississippi River. To the east, surface water flows to Trott Brook, a tributary of the Rum River. The 
geology of the site consists of 110 to 220 feet of glacial deposits overlaying bedrock. The glacial 
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deposits consist of sand and gravel in the uppermost unit, a till layer (sandy clay) and a lower silty sand 
outwash layer. The bedrock consists the Eau Claire confining unit which overlays the Mount 
Simon/Hinckley formation, a regional aquifer. 
 
Groundwater beneath the ERL is monitored for inorganics, metals, and volatile organic compounds 
(VOCs). Groundwater has been monitored at the facility since 1980. Historically, VOC concentrations 
have been detected at levels above the intervention limits (ILs) set by the MPCA which resulted in the 
landfill being required to perform corrective action. ILs are approximately one-fourth of the 
recommended allowable limits for drinking water established by the Minnesota Department of Health. 
The 2006 Annual Water Quality Monitoring Report (ERL) from Geomatrix Consultants summarizes 
water quality monitoring.  
 
Groundwater flow direction at the ERL is from east to west and converges toward Rice Creek/Tibbits 
Brook. Geomatrix conducted a study at the ERL in 2003 and produced a report titled Investigation of 
Groundwater Discharge to Rice Lake/Tibbits Brook.  This report concluded that groundwater from 
beneath the ERL was discharging into Rice Lake/Tibbits Brook.  However, surface water for the Rice 
Lake/Tibbits Brook wetland area has been monitored since 1985 and no surface water impacts 
associated with ERL have been noted. 
 
Vonco Landfill 
 
The Vonco Demolition Debris Landfill operated a solid waste disposal facility from 1993 to 2004 
under MPCA permit SW-353. The facility consists of an approximately 28.9-acre parcel located in the 
SW¼ of Section 31, Township 33 North, Range 27 West, approximately two miles south of Big Lake 
on County Road 14. The Landfill has one distinct disposal area that contains Demolition and 
Construction Debris.   
 
Surface water mainly flows south-southeast toward the Mississippi River, which is located 
approximately 1,000 feet mile south/southeast of the facility. The facility is situated on terrace deposits 
associated with the Mississippi River.   The terrace deposits consist of mainly sand and gravel with 
interbedded clay lenses. Cambrian Sandstone Bedrock is present approximately 80 feet below ground 
surface.  
 
Groundwater beneath the Landfill is monitored for inorganics, metals, and volatile organic compounds 
(VOCs).   Exceedences of ILs for several VOCs have been noted at the Vonco Landfill over past 
several years. Ground water elevation monitoring at the site indicates a south flow direction toward the 
Mississippi River which is located approximately ¼ mile to the southwest.  Because of exceedences of 
ILs and the southerly groundwater flow direction, Barr Engineering prepared the Residential Well 
Sampling Report – South of Vonco Demolition Debris Landfill, Big Lake, Minnesota in 2004.  
According to this study, groundwater analytical results indicated that the Landfill debris has not 
measurably affected the water quality of the residential wells.  The 2006 Annual Ground Water 
Monitoring Report for Vonco Demolition Debris Landfill prepared by ProSource Technologies Inc. 
summarizes water quality monitoring at the Landfill.  
 
Vonco II Landfill 
 
The Vonco II Landfill has operated as a solid waste disposal facility since 2002 under the Minnesota 
Pollution Control Agency (MPCA) permit number SW-580. The facility consists of an approximately 
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160-acre parcel located in the northern ½ of the southeast ¼ and the eastern ½ of the northeast ¼ of 
Section 18, Township 33 North. Range 28 West, in Becker Township, Minnesota. The Landfill has one 
distinct disposal area that contains Demolition and Construction Debris.   
 
Surface water mainly flows south toward the Mississippi River, which is located approximately 1/4 
mile south/southwest of the facility. The geology of the site consists of 12 to 39 feet of terrace deposits 
associated with the Mississippi River underlain by 42 to 88 feet of glacial outwash. Where glacial 
outwash is absent in the extreme southeast corner of the facility, maximum of 21 feet of glacial till is 
present.  Granitic Bedrock is present approximately 71 to 110 feet below ground surface.  
 
Groundwater beneath the Landfill is monitored for inorganics, metals, and volatile organic compounds 
(VOCs). Groundwater has been monitored at the facility since December 2002. No trends indicating 
groundwater contamination at the facility have been noted. The 2006 Annual Water Quality 
Monitoring Report (Vonco II Landfill) from ProSource Technologies, Inc. summarizes water quality 
monitoring.  
 
According to the 2006 Annual Water Quality Monitoring Report groundwater flow direction at the 
Landfill is in a radial pattern, progressively shifting from the west near the northwest corner of the 
facility to the south near the southwest corner of the current waste deposition phase. 
 
Hazardous Waste Generators 
 
Hazardous wastes include solvents, paints, chemicals, acids, oil, lead acid batteries, heavy metals, and 
many other substances.  Because of their toxic nature, these products require special handling, 
transport, and disposal. 
 
There are 360 large quantity hazardous waste generators identified in Minnesota, which account for 
approximately 85 percent of all hazardous waste generated in the state.  There are also 14,000 very 
small quantity waste generators and 3,000 small quantity generators.  These small waste generators 
may be unknowingly mishandling hazardous waste.  Many are simply unaware of waste handling or 
disposal requirements. 
 
Minnesota does not have a hazardous waste disposal site.  The high cost of shipping and processing 
wastes in other states could encourage improper or illegal dumping.  The Minnesota Pollution Control 
Agency maintains a listing of hazardous waste transporters and used oil haulers as a service to 
Minnesota generators. 
 
There are 150 disclosed hazardous waste generators in Sherburne County.  Sherburne County does not 
have treatment, storage, or disposal facilities for hazardous waste and must ship the wastes out of the 
county each year. 
 
Tri-County Household Hazardous Waste Facility located in St. Cloud is available to Sherburne County 
resident for the disposal of hazardous waste.  
 
Land Farming 
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There has been an increase in the number of sites where soil contaminated by hydrocarbons (oil), 
waste from water treatment plants (lime used to settle out impurities for drinking water) and sludge 
from waste water treatment plants is spread on the land.   
 
In the case where oil and soil is mixed together and spread on the land, sunlight is used to decompose 
the hydrocarbons over a period of time.  The land cannot be covered with vegetation and therefore is 
subject to wind erosion which is common in Sherburne county.  According to MPCA, proper land 
treatment of petroleum-contaminated soil does not harm groundwater, surface waters, or human health.  
Although there may be cases where the contaminated soil contains other hazardous chemicals that do 
not respond to land treatment. 
 
The Sherburne County Solid Waste Management Ordinance regulates land spreading of petroleum 
contaminated soils, wastewater treatment plant sludge and septage. 
 
RDF Ash Landfill-Becker 
 
Sherburne, Benton, Stearns, Anoka and Hennepin counties have formed a project to convert garbage 
into energy.  Garbage from these five counties is processed into a fuel which is burned at a power plant 
to generate electricity. 
 
Ash is the residue from burning.  Just as ashes remain after you burn wood in your fireplace or 
charcoal in your grill, so ashes will be left when fuel made from trash is burned (Refuse Derived Fuel 
or RDF).  Bottom ash is what is left on the furnace grate, and fly ash is made up of particles removed 
from the combustion gases by the pollution control equipment. 
 
Ash from RDF is mostly made up of inert minerals such as aluminum, silica, and iron.  It also contains 
high amounts of calcium, sodium, and other salts.  The ash can include quantities of metals such as 
lead, zinc, copper, cadmium, chromium, and mercury.  The quantities of metals found in ash can vary 
greatly, depending on the content of the waste which is burned. 
 
Although the production of RDF reduces the amount of garbage sent to landfills, it also presents a 
problem in disposal of the ash.  RDF ash must be disposed of in a MPCA approved site.  Excel Energy 
has established an ash dump site at their Becker Plant.  MPCA has issued a solid waste permit, the City 
of Becker has authorized a zoning change, and granted Excel a conditional use permit, and the county 
has issued a license.  Only ash produced at the Great River Energy Elk River Generating Station will 
be placed in the Becker facility.  The license issued by Sherburne County and the state permit will 
make this restriction:  no other ash or solid waste will be allowed at the Becker facility which is 
currently the largest ash storage facility in Minnesota. 
 
The site is on Excel Energy property and adjacent to Sherco's coal ash ponds.  The site is seventeen 
acres of relatively flat farm land previously used primarily to grow potatoes and corn.  The site is 
expected to provide storage for the RDF ash produced for 20 years. 
 
The ash will be placed in a secure, specially designed, RDF ash-only landfill.  The design includes a 
synthetic liner made of heavy plastic.  The synthetic liner is set on another liner -- two feet of 
compacted clay.  The design also calls for capping each section of landfill as it is filled.  The rainwater 
that seeps through the ash, above the liners, is called leachate.  The landfill design includes a piping 
system to collect this leachate.  The leachate will be piped to Sherco ash ponds for treatment and reuse.  
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The design also includes an extensive monitoring system for leak detection and groundwater 
monitoring. 
 
The facility will generate less than 2,000 gallons of leachate a day and will be treated at Excel 
Energy’s wastewater ponds, which circulate the water back through the Sherco plant. 
 
By placing the RDF ash at the Becker Excel Energy’s site, existing expertise, safeguards and facilities 
can be utilized. 
 
Highway De-icing Chemicals 
 
The stockpiling and application of highway de-icing chemicals can have an impact on the surface and 
ground water quality. The Minnesota Department of Transportation (MNDOT), Sherburne County and 
the City of Elk River use a mixture of salt (sodium chloride) and sand for de-icing purposes to 
maintain the highways in the winter.  MNDOT has a storage facility just east of Highway 169 and 
north of School Street in Elk River and is responsible for the de-icing of the state highways in the 
County.  Sherburne County has three storage facilities and is responsible for the county roads. The City 
of Elk River stores a salt and sand mixture for use on city streets. 
 
Highway De-Icing Chemical Storage Facilities 
 Location Bituminous pad Salt Storage 
MNDOT East of Hwy 169, Elk River 

T33, R26, Sect. 27 
Qtr: DC 

Yes Salt stored in 
shed 

Sherburne County Morris St., Becker 
T34, R28, Sect. 31 
Qtr: BCBB 

Yes Salt stored in 
Shed 

Sherburne County 7th Ave., Zimmerman 
T34, R26, Sect. 8 
Qtr: DAC 

Yes Salt stored in 
Shed 

Sherburne County East of Hwy 169, Elk River 
T33, R26, Sect. 27 
Qtr: DC 

Yes Salt stored in 
Shed 

City of Elk River Proctor Rd., Elk River 
T33, R26, Sect. 28 
Qtr: DCC 

Yes Sand/salt 
mixture stored 
in shed 

 
The sand mixture used by the county usually contains approximately 8-10% road salt. The amount of 
salt added to the sand mixture can vary at times depending on the temperature and road conditions.  
More salt is added to the sand mixture as the temperature becomes lower. Sherburne County spreads 
between 2000-4000 yards of this mixture during the winter season. The County stores the sand/salt 
mixture on a bituminous pad. 
 
The salt and sand mixture used on Sherburne County roads by MNDOT is stored on a bituminous pad.  
At times, their mixtures of salt and sand may contain as much as 50% salt especially when the 
temperature drops below 0o degrees F.  The salt and sand that remains at the end of the winter season 
(usually a small amount) is stored on a  bituminous pad in Elk River. 
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Calcium Chloride works better than the salt in colder temperatures, however, it is very expensive, and 
is more corrosive and damaging to the environment than the salt (Sodium Chloride) and is usually not 
used on the roads. 
 
6.17  Special Geological Conditions 
 
Identification of the geological conditions present in Sherburne County is necessary in evaluating the 
sensitivity of ground water to pollution. 
 
Precambrian granites and metamorphics directly underlie the glacial drift area in the Northwest and 
Western part of Sherburne County. Hydrologically speaking, these types of rocks are dense and present 
low porosity (volume of pores in rock) and permeability (the ease with which water can flow through 
the rock).  Water can only move through the fractured zones. A Cambrian sedimentary sequence (more 
recent in geologic time than Precambrian) is predominantly sandstone and underlies the glacial drift in 
the Southwest, Eastern and Southeastern part of Sherburne County. Varying quantities of water are 
available in these sandstone formations (Mount Simon-Hinckley-Fond du Lac).  
 
The most extensive source of material making up the surficial-drift overlying the bedrock was 
deposited during the Wisconsin stage (the last major glacial stage). This material consisted of glacial 
till, outwash sand, gravel, and ancient coarse alluvium.  Melting of large ice blocks from retreating 
glaciers produced depressions in the glacial deposits.  Many of these depressions are now lakes or 
bogs. 
 
Private water wells are usually completed in the glacial drift at depths of 20-100 feet.  Wells completed 
in Mount Simon-Hinckley-Fond du Lac aquifer range in depth from 150 feet to 400 feet. 
 
Surficial-drift deposits over most of the county consist of coarse textured materials. Because 
infiltration is rapid in sandy soils formed in these deposits, the uppermost aquifers are highly 
susceptible to quality changes. Increasing demands for ground water create concern as to the amount 
available and its quality.  Although water use for all purposes is increasing in central Minnesota, the 
greatest increase is for irrigation in areas of sandy soils. 
 
Concern about hydrologic effects from the increase in water usage resulted in a Ground-Water 
Appraisal study beginning in 1976 and lasting for 3 years to describe the occurrence, availability, and 
quality of groundwater in Benton, Sherburne, Stearns, and Wright counties. 
 
Emphasis was placed upon surficial drift aquifers (Sherburne County's main source of water--the 
Anoka Sand Plain Aquifer) because they are the most easily developed and economical source of large 
quantities of water, and are presently the main source of irrigation--a major use of groundwater. 
 
The mean annual precipitation at the St. Cloud Airport is 27.13 inches, of that amount, approximately 
8 inches are recharged to the surficial aquifer. Of the 22.2 inches lost annually as evapotranspiration, 
2.4 inches is from the aquifer.  Regionally, surficial ground water moves toward the Mississippi River; 
locally, toward tributary streams and lakes. 
 
Ground water is of the calcium bicarbonate type and is suitable chemically for most uses.  In heavily 
irrigated areas, nitrate and chloride concentrations are increasing in the surficial aquifer. Deterioration 
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of groundwater quality is a major concern in these areas. Elevated nitrate concentrations have also 
been associated with sub-divisions with septic systems. 
 
Geologic Sensitivity of Ground Water: Geologic sensitivity refers to the time of travel required for 
contamination to move from land surface to ground water. A Level 1 assessment of geologic 
sensitivity has been done for Sherburne County. A Level 1 assessment rates geologic sensitivity of the 
surficial aquifer and is based on the permeability of the soil parent materials and depth to the water 
table. For Sherburne County, the surficial aquifer is rated as high to very high in geologic sensitivity to 
contamination.  
 
With the increase in population that Sherburne County has experienced, increasing the demand for 
water and the susceptibility of the surficial aquifer to contamination makes protection of our 
groundwater a high priority. Nitrogen Best Management Practices have been adopted for many crops 
grown in the County and implementation of these practices is important to protect ground water from 
nitrate contamination. The County Comprehensive Land Use Plan recommends lot sizes that will 
minimize the effects of development on ground water.  
 
6.18  Floodplain Ordinances 
 
Flood plains attenuate flood flows and serve to convey floodwaters.  Where they remain in a natural 
state, they perform these functions with little or no damage to society and, in fact, may offer 
opportunities for wildlife habitat, open space, and other special features. 
 
The County’s current Ordinance, which is applicable to unincorporated areas only, was adopted in 
1981 and revised in 1996 complying with the standards of the Federal Emergency Management 
Agency (FEMA) and the National Flood Insurance Program. The City of Elk River adopted a new 
flood plain ordinance on 2/25/91, the City of St. Cloud on 6/11/90. Becker, Clear Lake, Zimmerman 
and Princeton also have Flood Plain ordinances. 
 
According to the 1982 National Resources Inventory (NRI), of the 288,448 acres in Sherburne County, 
50,737 acres are in flood-prone areas.  The Flood Insurance Rate Maps produced by the Federal 
Emergency Management Agency (FEMA) are used to identify the areas in the county that are in the 
100 year floodplain.  The individual landowner in unincorporated areas uses the information on the 
maps when developing property and to determine the necessity of flood insurance.  Cities (Becker, Elk 
River, St. Cloud, and Princeton) that are within designated floodplain zones and might experience 
flooding, have maps to aid residents in determining the necessity of flood insurance.  Estimates of 
annual flood damage in Sherburne County are not available. 
 
6.19  Shoreland Management Classifications 
 
The Shoreland Management Act regulates all land within 1,000 feet of a lake and 300 feet of a river or 
the designated floodplain.  The DNR shoreland standards affect all lakes greater than 25 acres (10 
acres in municipalities) and rivers with a drainage area two square miles or greater.  The standards set 
minimum guidelines for the use and development of shoreland property including; a sanitary code, lot 
size, water frontage, building setbacks, building heights and subdivision regulations.   
 
The different types of lakes and rivers require different development standards so the following 
classification system was adopted. 
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NATURAL ENVIRONMENT LAKES 
 
Less than 150 total acres and 60 acres of water per mile of shoreline;  less than 3 dwellings per mile of 
shoreline; and less than 15 feet deep. 
 
RECREATIONAL DEVELOPMENT LAKES 
 
Between 60 and 225 acres of water per mile of shoreline; between 3 and 25 dwellings per mile of 
shoreline; and over 15 feet deep. 
 
GENERAL DEVELOPMENT LAKES 
 
Greater than 225 acres of water per mile of shoreline; over 25 dwellings per mile of shoreline; and over 
15 feet deep. 
 
These classifications are applicable to current ordinances.  the DNR has proposed revised 
classifications for the updated ordinance. 
 
Table 6-11 illustrates the Shoreland Management Classification assigned to each lake in Sherburne 
County.  The classification is based on two main factors:  the type of development presently being 
experienced and the carrying capacity of the lake (the amount of use an area can accommodate without 
its basic character and recreation quality being affected). 
 

Table 6-11 Number of Lakes in Sherburne County by Shoreland Management Classification 
Classification No.of Lakes 
Natural Environment (<150 acres) 91 
Natural Environment (>150 acres) 7 
Recreational Development 9 
General Development 8 
Total 115 

  
6.20  Shoreland Ordinances 
 
Sherburne County has two shoreland ordinances, the Mississippi and Rum Scenic and Recreational 
Rivers Ordinance, and the Shoreland Ordinance (which covers all other rivers and lakes).  The Scenic 
and Recreational River Ordinance was adopted in 1979 and remains current with state regulations.  
The general shoreland ordinance has been in effect since 1992. City shoreland ordinances have been 
adopted by Elk River 1991, Big Lake 1991, Becker 1991, Zimmerman 1986, St. Cloud 1992, Clear 
Lake 1999 and Princeton. Sherburne County and all cities with shorelands within the County have 
updated their shoreland ordinances to comply with current DNR regulations. St. Cloud, Becker, Elk 
River and Princeton also have Scenic and Recreational Rivers Ordinances. 
 
6.21  Water-Based Recreational Lands 
 
Sherburne County is located in the central portion of Minnesota and is fortunate to have the Sherburne 
National Wildlife Refuge and the Sand Dunes State Forest located within its boundaries. The Wildlife 



Sherburne County Water Plan 2007 Appendix 2 6-39

 
Revised April 10, 2007 

Refuge has 30,000 acres and the State Forest has 10,805 acres within its boundaries (5,447 belong to 
the State, and the rest are public and Federal lands). These public lands contribute to the County’s 
water based recreational lands. The lakes and streams in the County provide a variety of recreational 
opportunities that are varied and are often water based. Sherburne County has acquired park land on 
the southeast shore of Lake Fremont in Livonia Township. This parkland is currently undeveloped. 
 
There are as many as 227 water basins in Sherburne County identified by the Department of Natural 
Resources (DNR).  Some of these lakes appear dry in years of low rainfall and may not always be 
thought of as lakes.  These lakes provide many recreational opportunities for residents and tourists. 
However, for the purpose of this section, it should be noted that there are roughly 30 lakes in 
Sherburne County that are capable of providing all forms of water based recreation. 
 
The Department of Natural Resources (DNR) Water Access Program manages and maintains 1,200 
public water accesses to Minnesota lakes and rivers.  Sherburne County has a total of 22 public water 
accesses.  There are 6 river and 1 lake public carry-in water accesses, and 3 river and 12 lake public 
trailer water accesses, and numerous private water accesses to the lakes and rivers. The DNR is aware 
of the need for more public accesses in Sherburne County.  
 
Sherburne County also has two public fishing piers (Big Lake and Lake Orono), and 3 public 
swimming beaches (Big Lake, Lake Orono, and Ann Lake). The National Wildlife Refuge maintains 3 
canoe accesses, and 6 locations for fishing. The State Forest maintains a campground, picnic area and 
the public beach on Ann Lake. 
 
The Wild and Scenic Rivers Program is an outgrowth of federal, state, and local efforts to protect 
certain Minnesota rivers which possess outstanding scenic, recreational, natural, historic and scientific 
values.  Detailed management plans specify permitted and non-permitted uses according to river 
designations.  Two rivers in Sherburne County are in this program.  They are the Mississippi River and 
the Rum River.  The upper third of the Mississippi River in Sherburne County is classified as Scenic 
and the lower two thirds in Sherburne County is classified as Recreational.  All of the Rum River that 
runs through Sherburne County is classified as Scenic. Standards and criteria are established for 
affected land uses along these rivers, and the corresponding local unit of government must adopt land 
use ordinances complying with these standards and criteria.  Sherburne County has adopted the 
Mississippi and Rum Scenic and Recreational Rivers Ordinance to be in compliance with the state 
rules. St. Cloud, Elk River and Becker Have adopted Scenic and Recreational Rivers ordinances for the 
Mississippi River and Princeton has a Scenic River ordinance for the Rum River. 
 
The Mississippi and Rum Rivers are designated canoe and boating routes. Canoeing is possible on 
some reaches of the Elk River and St. Francis River. There are a total of 5 carry-in accesses on these 
rivers. The reach of the Elk River from Lions Park (Big Lake Township) to Lake Orono provides the 
most accessible canoeing for these rivers. Other sections have numerous barriers caused by fallen trees. 
 
6.22  Fish and Wildlife Habitat 
 
There are many programs administered by Federal and State agencies in Sherburne County that 
provide habitats for fish and wildlife.  Land in the county that is preserved as natural areas include the 
National Wildlife Refuge, the Sand Dunes State Forest, Scientific and Natural Areas (Uncas Dunes, 
Clear Lake, and Mississippi River Islands), State Owned Trust Fund Land (1,192.9 acres), Wildlife 
Management Areas (Sand Prairie, Fremont, Santiago, Kunkel and Vietnam Veterans Memorial) and 
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Conservation Reserve Program (CRP) land.  There are also a number of state cost share wildlife 
habitat projects on private land throughout the county that are used for food plots, nesting cover and 
wetland development. 
 
Because so much of the National Wildlife Refuge area is ideal for waterfowl, a large part of its 
management programs are directed toward waterfowl habitat management. 
 
The Scientific and Natural Areas protect and perpetuate critical habitat for the county's rare and 
endangered plants, animals, geological features, and plant communities. 
 
The programs for the Wildlife Management Areas (WMA) include developing wetland, grassland and 
forest habitat as well as public use facilities on state wildlife management areas, provide technical 
assistance and cost sharing to landowners to develop wildlife habitat, censusing and surveying wildlife 
populations, inventorying, and monitoring wildlife habitats, and working with other agencies and 
organizations to promote and develop wildlife habitat. 
 
Fish populations are managed by the Minnesota Department of Natural Resources.  The Sherburne 
County lakes with permanent gamefish populations are:  Big Lake, Briggs, Eagle, Big and Little Elk, 
Mitchell, Pickerel, Round, Rush, Sandy, and Thompson.  Primary gamefish species include northern 
pike, walleye, small and largemouth bass, and sunfish species.  About 50 species of fish are present in 
Sherburne County and none are classified as rare or endangered. 
 
Lakes with a history of winter oxygen depletion are:  Ann, Birch, Cantlin, Clear, Fremont, East and 
West Hunter, Julia, Long, and Orono.  These lakes tend to be shallow and nutrient rich, and winter 
oxygen depletion might occur once in three years (depending upon the severity of the winter). The 
Lake Fremont Improvement Association works with the MnDNR Fisheries to aerate Fremont Lake in 
the winter months. 
 
The DNR uses some Sherburne County lakes and ponds to rear fish such as walleye fingerlings.  
Independent commercial bait dealers and private fish hatchery operators use natural ponds to raise 
walleye, sucker, and minnow species. 
 
Important river resources in the county include the Mississippi, Elk, and St. Francis Rivers.  The Snake 
River and Briggs Creek are designated trout streams although it is not likely that trout are present at 
this time. Trout prefer well shaded areas and water temperature not over 72 degrees in the summer.  
These two streams would currently provide only a marginal existence for trout.  There are no 
designated trout lakes in the county.  
 
There is great potential for restoring fish, lake, and wetland habitats in the county, however, land 
management practices need to address the fragile interaction between man and nature. 
           
Ecological/Management Classifications 
 
Minnesota DNR uses the relationship between lake productivity and fish species to classify Minnesota 
lakes into ecological or management lakes.  
 
Ecological Classification 
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Ecological classifications designate fish populations best adapted to the physical, chemical and 
biological characteristics of a lake and which the lake could be expected to support if it were left alone 
and no special management applied to it. 
 
The principal ecological types are as follows: 
  (1)  Trout 
 (2)  Soft-water walleye 
 (3)  Hard-water walleye 
 (4)  Centrarchid-walleye 
 (5)  Centrarchid 
 (6)  Roughfish-game fish 
 (7)  Bullhead 
 (8)  Unclassified 
 
The northern pike, as a species, has been omitted from the name designation because it is generally 
found in nearly all types of lakes. 
 
The Ecological Classification for the lakes in Sherburne County is as follows: 
 

Lake I.D. No. Lake Name Ecol. Classification 
71001 Twin Centrarchid 
71040 Sandy Centrarchid 
71055 Little Elk Centrarchid 
71067 Big Eagle Centrarchid 
71069 Ann Centrarchid 
71081 Mitchell Centrarchid 
71082 Big Centrarchid 
71096 Thompson Centrarchid 
71153 Clear Centrarchid 
71159 Long Centrarchid 
71167 Round Centrarchid 
71145 Julia Centrarchid-Walleye 
71146 Briggs Centrarchid-Walleye 
71013 Orono Roughfish-Gamefish 
71057 Birch Roughfish-Gamefish 
71123 Camp Roughfish-Gamefish 
71141 Big Elk Roughfish-Gamefish 
71147 Rush Roughfish-Gamefish 
71149 Stickney Bullhead 
71016 Fremont Bullhead 
71022 West Hunter Bullhead 
71023 East Hunter Bullhead 
71158 Pickerel Unclassified 

 
A brief description of the characteristics of the types of lakes found in Sherburne County is given 
below as a guide in classification. 
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Centrarchid - Medium and small sized, weedy, fertile, hard water lakes.  Usually no large open areas.  
May also contain moderate to substantial populations of carp, and/or buffalo and/or bullheads. 
 
Roughfish-Gamefish - Fertile hard water lakes in southern and central Minnesota characterized by 
relatively large rough-fish (carp, buffalo, sheepshead, bullhead) populations.  Many may occasionally 
winter-kill. 
 
Bullhead - Shallow lakes, in which frequent winter-kills promote dominance of bullheads. 
 
Centrarchid-Walleye - Medium to large sized, usually lakes consisting of many ecologically different 
bays or sections some being natural walleye habitat, others more suitable for panfish species. 
 
Unclassified - These are often small lakes whose native fish populations do not fit any of the other 
categories. 
 
Management Classifications 
 
The management classification describes the most important species, or combination of species, on 
which management effort is to be directed. 
 
The management classifications are as follows. 
 
(1)   Trout (define species) 
(2)   Walleye 
(3)   Walleye-Centrarchid 
(4)   Centrarchid (Specify largemouth or smallmouth) 
(5)   Warm-water gamefish (includes occasional winter-kill) 
(6)   Regular winter-kill 
 
In designating management classifications, one or more key species names are used.  The key species 
denotes the fish or fishes and their common associates which are most important to the sport fishery.  
Under any one management classification there may be other species that must be considered along 
with key species listed. 
 
The Management Classification for the lakes in Sherburne County is as follows: 
 

Lake I.D. No. Lake Name 4.1.1 Management 
Classification 

71001 Twin Centrarchid 
71040 Sandy Centrarchid 
71055 Little Elk Centrarchid 
71067 Big Eagle Centrarchid 
71069 Ann Centrarchid 
71096 Thompson Centrarchid 
71123 Camp Centrarchid 
71153 Clear Centrarchid 
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71158 Pickerel Centrarchid 
71159 Long Centrarchid 
71167 Round Centrarchid 
71081 Mitchell Walleye-Centrarchid 
71082 Big Walleye-Centrarchid 
71141 Big Elk Walleye-Centrarchid 
71145 Julia Walleye-Centrarchid 
71146 Briggs Walleye-Centrarchid 
71013 Orono Gamefish 
71057 Birch Gamefish 
71147 Rush Gamefish 
71016 Fremont Regular Winter-Kill 
71022 West Hunter Regular Winter-Kill 
71023 East Hunter Regular Winter-Kill 

 
A brief description of the management types found in Sherburne County follows: 
 
Walleye - Centrarchid - (formerly walleye - bass- panfish) This type of management is designed to 
furnish a walleye fishery of moderate size, without displacing largemouth or smallmouth bass or 
panfish populations. 
 
Centrarchid - (formerly bass - panfish) Specify as largemouth or smallmouth bass since physical 
characteristics of the lakes managed will differ depending on the species.  In addition to bass and 
panfish, considerable attention is usually given to the northern pike. 
 
Gamefish - This classification is designed to cover those lakes in southern and central Minnesota 
where roughish removal and stocking of rescued fish are common management procedures.  They 
include lakes which occasionally winter-kill where management is aimed at building up a desirable 
fish population in as short a time as possible. 
 
Regular Winter-Kill - Management of lakes in this classification is usually confined to rescue work 
and/or walleye fry stocking.  Fishing is of the boom or bust type. 
 
Source:  Manual Lake Survey, Special Publication No. 1, Rev. 1970 and DNR, Division of Waters 
 
6.23  Unique and Scenic Features 
 
Conservation of endangered species began with The Federal Endangered Species Act of 1973 (Public 
Law 93-205) and the 1973 Convention on International Trade in Endangered Species of Wild Fauna 
and Flora.  Minnesota passed a State Endangered Species Act in 1974 and updated it in 1981 
(Minnesota Statutes 97.488 and 84.0895).  In 1985, the Department of Natural Resources issued 
Commissioners Order Number 2204 with restrictions and permits for threatened and endangered 
species. 
 
Responsibility for implementing the Endangered Species Program in Minnesota has been delegated to 
DNR's Scientific and Natural Areas Program (SNA), Nongame Wildlife Program, and Natural 
Heritage Program.  The Scientific and Natural Areas  program protects and perpetuates critical habitat, 
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and once a site is designated as an SNA, it becomes the most strongly protected property in the state.  
There are currently four designated SNA's (Uncus Dunes, Clear Lake, Stickney and Mississippi River 
Islands) in Sherburne County.  The Nongame Wildlife Program has full responsibility for protecting 
nearly all the state-listed vertebrate and invertebrate animals, and the Natural Heritage Program is 
responsible for protecting and managing the state's native flora. 
 
Federal endangered species classifications include: 
 
Endangered species are in danger of extinction throughout all or a significant portion of their range, 
and 
 
Threatened species are likely to become an endangered species within the foreseeable future 
throughout all or a significant portion of their range. 
 
State endangered species classifications include: 
 
Endangered species are threatened with extinction within Minnesota and dependent upon a scarce, 
sensitive and/or exploited habitat in Minnesota and neighboring states 
 
Threatened species are likely to become endangered within the foreseeable future, and 
 
Special Concern species, although not endangered or threatened, are extremely uncommon in 
Minnesota, or have unique or highly specific habitat requirements and deserve careful monitoring of 
their status. 
 
The status of Candidate is given to a species when it is proposed for listing and there is not yet enough 
current information.  
 
A Biological Survey of the N.E. Metro Region (Sherburne, Isanti, Anoka, Ramsey, Chisago, and 
Washington counties) has been completed.  Identified in Sherburne County with protected status based 
on either Federal or Minnesota lists by the Minnesota Department of Natural Resources are six species 
of animals and three species of plants.  Although the Natural Community Status has no legal status, ten 
areas of concern have been identified in Sherburne County.  A list of the results of the survey can be 
found in Table 7-6. 
 
The Minnesota/Department of Transportation Wildflower Program, begun in 1989, will add further 
protection to remnant prairie found in MN/DOT's 260,000 acres of right-of-way.  These corridors will 
be signed for protection and managed through a cooperative DNR-MN/DOT burn program.  Added 
benefits are expected to include reduced maintenance costs, better erosion and snow control, and 
improved aesthetics.   
 
The Wildflower Program seeks to restore native species and preserve Minnesota's natural ecological 
heritage.  The Wildflower Routes are highways that have remnant patches of native grasses, 
wildflowers, trees and shrubs growing along the roadside.  Highway 10 from Becker to St. Cloud is a 
designated Wildflower route. 
 
The National Register of Historic Places as of 1986 has identified 4 places in Sherburne County as 
significant places in Minnesota's history and worthy of preservation.  Three places are buildings and 
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one, the Oliver H. Kelley farmstead, preserves the farming practices of the 1800's and lies along the 
Mississippi River. 
 
6.24  Water Use 
 
Public Utilities 
 
There are a total of seven incorporated communities lying either partly or wholly within Sherburne 
County.  These are Elk River, Big Lake, Becker, Clear Lake, St. Cloud, Zimmerman, and Princeton.  
All have public water supplies and with the exception of St. Cloud, are dependent upon groundwater 
for those supplies.  These seven communities are also served by sanitary and storm sewer systems. 
 
One of these communities, Clear Lake, has nitrates exceeding the maximum contaminant level set by 
the Minnesota Department of Health. A Clean Water Partnership grant was obtained to identify 
sources of contamination. A Well Head Protection Plan has been completed for the city well and a 
treatment plant was installed to remove nitrates from the water supply. 
 
Table 6-12 Public Water Supplies 
COMMUNITY WELL # DATE 

INSTALLED 
DEPTH LOCATION 

Zimmerman 1 1974 345' T34N-R26W-Sec. 8 
 2 1994 351' T34N-R26W-Sec. 16 
 3 2003 400' T34N-R26W-Sec. 18 
Elk River 2 1948 292' T33N-R26W-Sec. 34 
 3 1974 315' T33N-R26W-Sec. 33 
 4 1992 225' T33N-R26W-Sec. 32 
 5 1995 406' T33N-R26W-Sec. 26 
 6 1998 300' T33N-R26W-Sec. 28 
 7 2001 341' T33N-R26W-Sec. 35 
Clear Lake 1 1978 80' T34N-R29W-Sec. 7 
 2 2004 85' T34N-R29W-Sec. 7 
Becker 2 1977  53' T34N-R28W-Sec. 31 
 3 1987  54' T34N-R28W-Sec. 30 
               4 1981  60' T34N-R28W-Sec. 31 
 5 1998  50' T34N-R28W-Sec. 30 
Big Lake 1 1958 210' T33N-R27W-Sec. 19 
 2 1962 230' T33N-R27W-Sec. 19 
 3 1980 290' T33N-R27W-Sec. 19 
 4 1993 192' T33N-R27W-Sec. 20 
 5 2001 178 T33N-R28W-Sec. 13 
Princeton    Mille Lacs County 
St. Cloud Mississippi 

River 
  T124N-R28W-Sec. 11 

Stearns County 
 
 
Table 6-13 Sanitary and Storm Sewers 
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COMMUNITY SANITARY DISCHARGE STORM SEWER DISCHARGE 
 
Zimmerman County ditch #1  Wetland 71-24w or ditch #1 
Elk River Mississippi River Mississippi River, Lake Orono 
Clear Lake Mississippi River Wetland 71-120w 
Becker Elk River  Elk River 
Big Lake Mississippi River Big and Mitchell Lakes 
Princeton Rum River  Wetland 
St. Cloud Mississippi River Mississippi River 
 
 
6.25  Ground and Surface Water Interconnections 
 
Approximately 80 percent of Sherburne County is underlain by the Anoka Sand Plain Surficial 
Aquifer.  Due to the geologic make up of this aquifer, the vast majority of its recharge comes from 
rainfall and snowmelt that occurs within the county. Many wetlands in the County can be described as 
surface expressions of the water table. For this reason, wetlands are a primary interconnection between 
surface and groundwater.  
 
Lakes within the county receive a large proportion of their water from groundwater and not direct 
runoff.  This can be shown by the delayed reaction of surface waters to lack of rainfall.  Also, many 
county lakes do not have surface water inlets or outlets.  Using DNR monitoring well records, it can be 
shown that as seasonal fluctuations occur in groundwater levels, they also occur in surface water 
levels. The surficial aquifer also discharges to streams and rivers in the County providing base flow to 
those streams. 
 
Important bedrock aquifers such as the Mount Simon-Hinckley underlie the surficial sand aquifers in 
the eastern part of the county.  These aquifers receive part of their recharge from the surficial aquifer.  
 
Since wetlands and direct infiltration are the sources for groundwater recharge in the county, both must 
be protected from uses that could pollute groundwater.  
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Appendix 3 Tables 
 
Table 7-1 Ordinary High Water Levels (OHW) Determined for Lakes in Sherburne County  
 

ID NUMBER LAKE NAME OHW 
ELEVATION 

DATE 

71-0069 Ann 959.2 10/08/84 
71-0062 Beaudry 925.3 12/19/85 
71-0101 Beulah Pond 929.1 12/30/94 
71-0082 Big 927.9 05/06/85 
71-0057 Birch 943.0 03/16/98 
71-0097 Blacks 927.9 05/06/85 
71-0118 Boyd 1012.2 03/20/86 
71-0146 Briggs 964.2 04/26/79 
71-0093 Bucks 930.5 03/25/92 
71-0123 Camp 968.0 08/03/84 
71-0041 Cantlin 972.9 06/03/85 
71-0153 Clear 978.0 01/30/87 
71-0116 Clitty 966.3 04/10/92 
71-0046 Diann 965.4 12/15/83 
71-0067 Eagle 924.5 09/22/92 
71-0023 East Hunter 994.0 08/31/92 
71-0055 Little Elk 950.6 06/19/81 
71-0141 Big Elk 962.2 08/12/88 
71-0150 Fish 979.2 01/30/87 
71-0369 Forest Pond 926.0 10/27/88 
71-0016 Fremont 974.8 07/02/82 
71-0045 Helene 965.0 12/11/85 
71-0145 Julia 964.2 04/26/79 
71-0083 Keller 926.1 03/30/81 
71-0159 Long 982.4 12/15/83 
71-0081 Mitchell 927.9 05/06/85 
71-0013 Orono 871.5 01/17/91 
71-0158 Pickerel 982.4 12/15/83 
71-0063 Preusse 925.7 11/05/85 
71-0167 Round 982.4 12/15/83 
71-0147 Rush 964.2 04/26/79 
71-0040 Sandy 976.4 05/11/76 
71-0149 Stickney 980.2 01/30/87 
71-0029 Stone 977.5 10/09/97 
71-0096 Thompson 926.2 04/02/92 
71-0001 Twin 927.1 06/10/98 
71-0013 Upper Orono 871.5 01/17/91 
71-0022 West Hunter 994.0 08/31/92 
71-0011 Unnamed 937.1 03/16/98 
71-0018 Unnamed 957.4 10/02/95 
71-0020 Unnamed 967.5 12/11/91 
71-0049 Unnamed 1013.5 12/24/98 
71-0050 Unnamed 1015.2 12/24/98 
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Table 7-1 Ordinary High Water Levels (OHW) Determined for Lakes in Sherburne County  
 

ID NUMBER LAKE NAME OHW 
ELEVATION 

DATE 

71-0051 Unnamed 1015.2 12/24/98 
71-0080 Unnamed 925.5 02/01/93 
71-0087 Unnamed 958.3 01/08/99 
71-0089 Unnamed 933.8 03/25/92 
71-0104 Unnamed 969.5 01/09/98 
71-0120 Unnamed 973.2 11/20/98 
71-0148 Unnamed 978.4 01/30/87 
71-0152 Unnamed 979.2 08/27/99 
71-0154 Unnamed 978.0 01/30/87 
71-0155 Unnamed 977.9 01/30/87 
71-0165 Unnamed 983.0 11/08/96 
71-0168 Unnamed 989.0 08/21/89 
71-0173 Unnamed 979.8 05/03/99 
71-0200 Unnamed 1006.2 12/11/89 
71-0214 Unnamed 1002.5 05/20/93 
71-0251 Unnamed 992.4 03/29/99 
71-0329 Unnamed 978.8 01/30/87 
71-0339 Unnamed 962.5 04/03/00 
71-0342 Unnamed 965.9 05/27/88 
71-0361 Unnamed 1016.3 01/08/99 
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Table 7-2 
 

Designation of DNR Protected Waters, 
Wetlands, and Shoreland Management Classifications 

Within Sherburne County 
 

LEGEND 
 
 
Type  3 Inland shallow fresh marshes.  Soil is usually water logged early 

during the growing season; often covered with as much as 6 or 
more inches of water.  Vegetation includes grasses, bullrushes, 
spikerushes, and various other marsh plants such as, cattails, 
arrowheads, pickerelweed, and smartweeds.  These marshes may 
nearly fill shallow lake basins or sloughs, or may board marshes 
on the landward side.  Also common as deep areas on irrigated 
lands. 

 
  4 Inland deep fresh marshes.  Soil is usually covered with 6 inches 

to 3 feet or more of water during the growing season.  Vegetation 
includes cattails, reeds, bulrushes, spikerushes, and wildrice.  In 
open areas pondweeds, naiads, coontail, watermilfoils, 
waterweeds, duckweeds, waterlillies or spatterdocks may occur.  
These deep marshes may completely fill shallow lake basins, 
potholes, limestone sinks, and sloughs, or may border open water 
in such depressions. 

 
  5 Inland open fresh water.  Shallow ponds and reservoirs are 

included in this type.  Water is usually less that 10 feet deep and 
fringed by a border of emergent vegetation similar to open areas 
of Type 4. 

 
Class  * Classifications marked with an "*" are proposed new classifications 
 

NE = Natural Environment 
GD = General Development 
RD = Recreational Development 
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Table 7-2 Designation of DNR Protected Waters, Wetlands, and Shoreland Management 

Classifications Within Sherburne County 
 
ID Name Acres Type    Location  Class 
Number    Twp Rng Sec  
480010 Rice (partly in Sherburne) 512 4 35 27 2 NE   
710001 Twin 25 5 33 26 24 NE 
710002 Twin 15 5 34 26 25  
710003 Kliever Marsh 37 5 32 26  2 NE 
710004 Un-named 31 4 33 26  2 NE 
710005 Un-named 15 4 33 26 12 NE 
710006 Un-named 23 5 33 26 13 NE 
710007 Un-named 5 4 33 26  1 NE 
710008 Eagle 36 4 33 26 14 NE 
710009 Un-named 23 5 33 26 17 NE 
710011 Un-named 13 5 33 26 23 NE 
710013 Orono 300 5 33 26 33 GD 
710015 Rice 304 4 36 26 33 NE 
710016 Fremont 466 5 34 26 10 GD 
710017 Un-named 59 3 34 26 7 NE 
710018 Un-named 39 4 34 27 12 NE 
710019 Un-named 18 3 34 26 8  
710020 Un-named 16 3 34 26 8  
710022 West Hunter 58 5 34 26 24 NE 
710023 East Hunter 56 5 34 26 24 NE 
710024 Un-named 16 4 34 26 17 
710025 Un-named 31 2 34 26 17 NE 
710026 Un-named 80 3 34 26 20 NE 
710027 Un-named 36 4 34 26 25 NE 
710029 Stone 44 4 34 26 36 NE 
710030 Un-named 18 3 34 26 36 NE 
710031 Un-named 34 5 35 26 34 NE 
710032 Un-named 10 5 35 26 33 
710033 Un-named 17 3 35 26 11 
710034 Un-named 39 3 35 26 13 NE 
710035 Un-named 23 5 35 26 20 
710036 Long Pond 82 4 35 26 23 NE 
710037 Un-named 10 4 35 26 23 
710038 Un-named 22 4 35 26 24 
710039 Mud 12 5 35 26 25 
710040 Sandy 70 5 35 26 36 RD 
710041 Cantlin 133 4 35 26 33 NE 
710042 Un-named 56 4 35 25 29 NE 
710043 Un-named 63 4 35 26 32 NE 
710044 Little Diamond 27 4 35 26 31 NE 
710045 Helene 17 4 35 26 31 NE 
710046 Diann 101 4 35 26 32 NE 
710047 Un-named 70 3 35 26 32 NE 
710048 Un-named 17 5 35 26 34 
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Table 7-2 Designation of DNR Protected Waters, Wetlands, and Shoreland Management 

Classifications Within Sherburne County 
 
ID Name Acres Type    Location  Class 
Number    Twp Rng Sec  
710049 Un-named 15 5 35 26 34  
710050 Un-named 10 5 35 26 34 
710051 Un-named 12 5 35 26 34 
710052 Un-named 11 3 34 27 1  
710053 Lake of the Woods 65 3 34 26 30 NE 
710054 Un-named 99 3 35 27 24 NE 
710055 Elk 336 5 35 27 36 GD 
710056 Mud 70 4 33 27 2 NE 
710057 Birch 149 5 33 27 11 RD 
710060 Un-named 18 3 33 27 4 
710061 Un-named 25 4 33 27 10  
710062 Beaudry 13 5 33 27 18 
710063 Preusse 50 3 33 27 21 NE 
710065 Un-named 50 3 33 27 29 NE 
710067 Eagle 426 5 34 27 32 GD 
710068 Josephine 132 4 34 27 10 NE 
710069 Ann 226 5 34 27 33 RD 
710070 Un-named 36 4 34 27 18 NE 
710071 Un-named 11 3 34 27 19 
710072 Un-named 47 3 34 27 26 NE 
710074 Un-named 25 3 34 27 35 NE 
710075 Un-named 18 4 35 27 34 
710076 Un-named 23 4 35 27 26 
710077 Un-named 18 3 35 27 24 
710078 Rice 505 3 35 27 35 NE 
710079 Un-named 11 3 35 27 34 
710080 Un-named 66 3 33 28 13 NE 
710081 Mitchell 156 5 33 28 24 GD 
710082 Big 241 5 33 28 24 GD 
710083 Keller 66 4 33 28 25 GD 
710084 Johnson Slough 117 3 34 28 1 NE 
710085 Big Mud 263 4 34 28 12 NE 
710086 Un-named 26 2 34 28 24 NE 
710087 Un-named 30 4 34 28 25 NE 
710088 Un-named 13 4 36 38 36 
710089 Un-named 27 3 33 28 10 NE 
710090 Un-named 11 4 33 28 8 
710092 Un-named 16 4 33 28 17 
710093 Bucks 27 4 33 28 11 NE 
710094 Hidden 72 5 33 28 11 NE 
710095 Strand 22 4 33 28 11 NE 
710096 Thompson 100 5 33 28 14 NE 
710097 Blacks 27 5 33 28 24 RD 
710098 Wood 67 5 33 28 15 NE 
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Table 7-2 Designation of DNR Protected Waters, Wetlands, and Shoreland Management 

Classifications Within Sherburne County 
 
ID Name Acres Type    Location  Class 
Number    Twp Rng Sec  
 
710101 Beulah Pond 22 3 33 28 24 NE 
710104 Un-named 39 4 34 28 13 NE 
710105 Danzel Slough 71 4 34 28 24 NE 
710106 Un-named 57 5 34 28 23 NE 
710107 Duffy 57 4 34 28 26 NE 
710109 Lundberg Slough 50 4 34 28 26 NE 
710110 Fredrickson Slough 70 4 34 28 36 NE 
710111 Jim 20 4 35 28 34 
710112 Un-named 11 4 35 28 5  
710113 Un-named 70 3 35 28 8 NE 
710114 Un-named 18 5 35 28 8 
710115 Un-named 65 4 35 28 26 NE 
710116 Clitty 56 4 34 29 25 NE 
710117 Un-named 18 4 35 29 12 
710118 Boyd 160 4 35 29 24 NE 
710119 Eilers 56 4 34 29 9 NE 
710120 Un-named 187 3 34 29 8 NE 
710122 Un-named 33 5 34 29 17 NE 
710123 Camp 83 5 34 29 16 NE 
710124 Un-named 34 3 34 29 15 NE 
710125 Prairie 80 5 34 29 15 NE 
710126 Masford 78 5 34 29 21 NE 
710127 Un-named 40 4 34 29 18 NE 
710128 Un-named 25 5 34 29 20 NE 
710129 Jones 77 5 34 29 20 NE 
710130 Un-named 18 4 34 29 19  
710131 Un-named 23 4 34 29 20 
710132 Crescent 65 5 34 29 20 NE 
710133 Un-named 12 4 34 29 30 
710134 Un-named 18 4 34 29 29 NE 
710135 Un-named 29 5 34 29 21 NE 
710137 Un-named 50 3 34 29 22 NE 
710138 Un-named 53 4 34 29 28 NE 
710139 Un-named 10 5 34 29 29 
710140 Un-named 20 3 34 29 33 
710141 Elk 352 5 35 29 34 GD 
710142 Rice 187 5 35 29 10 NE 
710143 Un-named 44 3 35 29 18 NE 
710144 Un-named 35 4 35 29 9 NE 
710145 Julia 137 5 35 29 27 RD 
710146 Briggs 406 5 35 29 28 RD 
710147 Rush 161 5 35 29 34 RD 
710148 Un-named 87 4 34 30 12 NE 
710149 Stickney 85 4 34 30 11 NE 
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Table 7-2 Designation of DNR Protected Waters, Wetlands, and Shoreland Management 

Classifications Within Sherburne County 
  
ID Name Acres Type    Location  Class 
Number    Twp Rng Sec  
 
710150 Fish 67 4 34 30 9 NE 
710151 Un-named 11 3 34 30 10 
710152 Un-named 118 4 34 30 10 NE 
710153 Clear 109 5 34 30 14 NE 
710154 Un-named 49 4 34 30 11 NE 
710155 Un-named 66 4 34 30 12 NE 
710156 Un-named 13 4 34 30 15 
710157 Cater 28 4 35 30 36 NE 
710158 Pickerel 180 5 35 30 34 RD 
710159 Long 180 5 35 30 34 RD 
710160 Un-named 19 4 35 30 1  
710161 Un-named 28 3 35 30 10 NE 
710162 Un-named 13 4 35 30 27 
710163 Un-named 13 4 35 30 28 
710165 Un-named 26 4 35 30 32 NE 
710166 Un-named 16 5 35 30 34 
710167 Round 39 5 35 30 34 NE 
710168 Un-named 34 3 35 30 35 NE 
710170 Un-named 7 4 33 26 14 
710171 Un-named 12 4 33 26 15 NE 
710172 Un-named 18 4 35 26 15 
710173 Un-named 15 5 35 26 27 
710174 Un-named 20 3 33 27 1 
710175 Un-named 11 4 34 27 1 
710176 Un-named 12 3 34 27 6 
710177 Un-named 10 3 34 27 6 
710178 Un-named 10 4 34 27 15 
710179 Un-named 20 3 34 27 15 
710180 Un-named 12 4 34 27 21 
710181 Un-named 17 3 34 27 21 
710182 Un-named 10 3 34 27 22 
710183 Un-named 13 4 34 27 29 
710185 Un-named 110 4 35 27 4 
710187 Un-named 50 3 35 27 21 
710188 Un-named 20 3 35 27 22 
710189 Un-named 40 3 35 27 23 
710190 Un-named 12 2 35 27 26 
710191 Un-named 40 3 35 27 34 
710192 Un-named 20 3 35 27 36 
710195 Un-named 20 4 34 28 7 
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Table 7-2 Designation of DNR Protected Waters, Wetlands, and Shoreland Management 

Classifications Within Sherburne County 
  
ID Name Acres Type    Location  Class 
Number    Twp Rng Sec  
 
710197 Un-named 30 3 35 28 7 
710198 Un-named 20 4 35 29 24 
710199 Un-named 12 3 35 28 17 
710200 Un-named 32 3 35 28 30 
710201 Un-named 60 3 35 28 36 
710202 Un-named 12 3 35 29 32 
710205 Un-named 26 3 35 29 15 
710206 Un-named 10 4 35 29 13 
710208 Un-named 24 3 35 29 25 
710210 Un-named 10 4 34 30 14 
710211 Dodd's Quarry #20 5 5 35 30 6 
710213 Un-named 259 3 35 30 22 
710214 Un-named 17 4 35 30 20 
710215 Un-named 32 3 35 30 36 
710216 Un-named 119 3 35 30 35 
710217 Un-named 12 3 35 30 1 
710218 Un-named 30 3 35 30 13 
710224 Un-named 15 3 34 28 10 
710225 Un-named 24 2 34 26 7 
710228 Un-named 18 3 35 26 15 
710229 Un-named 42 4 33 27 16 
710237 Un-named 16 4 34 28 29 
710238 Un-named 21 4 33 26 25 NE 
710239 Un-named 9 4 33 26 34 
710241 Un-named 18 4 33 26 14 NE 
710242 Un-named 11 3 34 26 18 
710244 Un-named 15 3 35 26 36 
710245 Un-named 15 4 35 26 36 
710250 Un-named 12 3 34 26 4 
710251 Un-named 22 4 34 26 2 
710252 Un-named 12 3 34 26 21 
710262 Un-named 3 4 33 26 20 
710265 Un-named 12 4 33 26 20 NE 
710280 Un-named 8 3 33 26 7 NE 
710292 Un-named 24 3 34 27 9 
710294 Un-named 11 4 35 27 34 
710295 Un-named 49 4 35 27 34 
710296 Un-named 86 4 35 27 33 
710297 Un-named 67 3 35 27 30 
710310 Un-named 29 3 35 27 31 
710311 Un-named 37 3 35 28 26 
710312 Un-named 23 3 25 28 26 
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Table 7-2 Designation of DNR Protected Waters, Wetlands, and Shoreland Management 

Classifications Within Sherburne County 
  
ID Name Acres Type    Location  Class 
Number    Twp Rng Sec  
 
710314 Un-named 15 3 35 28 30 
710329 Un-named 15 4 34 30 10 
710337 Un-named 24 3 35 26 16 
710338 Un-named 36 3 35 26 17 
710339 Un-named 44 3 35 26 21 
710342 Un-named 55 3 35 26 22 
710344 Un-named 60 3 35 26 21 
710349 Un-named 23 3 35 28 3 
710351 Un-named 16 3 35 28 7 
710358 Un-named 19 4 35 29 16 
710361 Un-named 30 3 35 29 5 
710363 Un-named 4 3 33 27 30 
710366 Un-named 16 3 35 28 16 
710367 Un-named 12 3 35 27 17 
710368 Un-named 5 4 33 26 12 NE 
710369 Forest Pond 4 4 33 27 19 
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Table 7-3 Designation of Protected Watercourses within Sherburne County 
 
The following natural and altered natural watercourses are protected waters 
 
NAME   FROM      TO 
  SECTION TOWNSHIP RANGE SECTION TOWNSHIP  RANGE 
Mississippi River  1 35 31  24 22 26 
Trott Brook   2 33 26  1 32 26 
  Basin 4 
   1 32 26  12 32 26 
Elk River   2 35 30  4 32 26 
Unamed to Orono Lake  20 33 26  32 33 26 
  Basin 265   Basin 13 
Tibbits Brook  21 34 26  21 34 26 
   28 34 26  5 33 26 
   14 33 27  23 33 27 
St. Francis River  5 35 28  7 33 27 
Battle Brook  3 35 27  3 35 27 
   1 35 27  1 34 27 
Rum River   3 35 26  12 35 26 
   12 35 26  1 35 26 
Unnamed to Rum River  3 35 26  3 35 26 
Unnamed to Blue Lake  35 35 26  26 35 26 
Unnamed to Elk River  31 34 27  1 33 28 
  Basin 67 
Unnamed to Elk River  17 34 28  19 34 28 
Lilly Creek   34 35 29  34 35 29 
  Basin 147   Basin 141 
Unnamed to Rush Lake  27 35 29  27 35 29 
  Basin 146   Basin 147 
Briggs Creek  1 35 29  22 35 29 
      Basin 146 
Rice Creek   9 35 29  32 35 29 
  Basin 142 
Stony Brook   3 35 29  3 35 29 
   2 35 29  3 35 29 
      Basin 142 
Unnamed to Rice Lake  3 35 29  3 35 29 
      Basin 142 
Unamed to Rice Creek  13 35 30  29 35 29 
Unnamed to Elk River  8 35 30  15 35 30 
  Hwys. 10 & 52 
Unnamed to Elk River  4 34 29  3 34 29 
  Basin 119 
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Table 7-4 Observation Well Locations in Sherburne County 
 
Well 
No. 

Township, 
Range, Section 

Township Years of 
record 

Depth
feet

Aquifer 

71000 T33 R27 S21 BIG LAKE 31 20.00 QWTA 
71001 T33 R27 S21 BIG LAKE 31 52.00 QWTA 
71020 T33 R27 S21 BIG LAKE 22 250.00 CMSH 
71005 T33 R27 S29 BIG LAKE 27 218.00 CMSH 
71017 T33 R28 S16 S. BECKER 23 51.00 QWTA 
71009 T34 R27 S10 ORROCK 24 35.00 QWTA 
71023 T34 R27 S18 ORROCK 21 115.00 QBAA 
71010 T34 R28 S04 N. BECKER 24 13.00 QWTA 
71011 T34 R28 S31 N. BECKER 24 27.00 QWTA 
71012 T34 R28 S36 N. BECKER 24 21.00 QWTA 
71024 T34 R29 S18 E. CLEAR LAKE 17 72.00 QWTA 
71006 T34 R29 S21 E. CLEAR LAKE 24 36.00 QWTA 
71021 T34 R29 S21 E. CLEAR LAKE 23 111.50 QWTA 
71013 T34 R30 S11 W. CLEAR LAKE 24 26.00 QWTA 
71025 T34 R30 S12 W. CLEAR LAKE 17 125.00 QBAA 
71026 T34 R30 S13 W. CLEAR LAKE 17 116.00 QBAA 
71002 T35 R26 S15 BALDWIN 31 56.00 QWTA 
71003 T35 R26 S15 BALDWIN 31 15.00 QWTA 
71018 T35 R27 S07 BLUE HILL 23 16.00 QWTA 
71014 T35 R27 S14 BLUE HILL 24 21.00 QWTA 
71007 T35 R27 S29 BLUE HILL 24 15.00 QWTA 
71004 T35 R29 S28 PALMER 31 31.00 QWTA 
71016 T35 R30 S10 HAVEN 24 32.00 QBAA 
AQUIFER LEGEND:  
CMSH:      MOUNT SIMON-HINCKLEY 
QBAA:     QUATERNARY BURIED ARTESIAN AQUIFER 
QWTA:     QUATERNARY WATER TABLE AQUIFER 
SOURCE: SHERBURNE SWCD 
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Table 7-5 Observation Wells and Median Monthly Water Level (feet below land surface) 
 

WELL # JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC

71000 11.88 11.79 11.67 11.175 10.98 10.65 10.6 11.065 11.05 11.23 11.17 11.18

71001 11.96 11.955 11.68 11.245 11.11 10.69 11.145 11.25 11.1 11.38 11.28 11.16

71002 6.35 6.91 6.97 5.765 5.6 5.525 5.91 6.385 6.51 6.67 6.33 6.295

71003 6.23 6.81 6.76 5.49 5.36 5.335 5.665 6.06 6.31 6.48 6.07 6.065

71004 20.195 20.5 20.82 20.07 20.1 19.96 20.005 19.79 20.265 20.29 20.085 20.03

71005 12.5 12.735 12.105 11.8 11.19 10.685 13.91 16.305 12.22 12.6 11.335 11.485

71006 21.355 22.45 21.76 21.14 21.29 20.735 21.365 21.55 21.32 21.18 21.42 21.53

71009 24.825 25.33 24.32 24.4 24.4 24.16 24.22 24.26 24.39 24.25 24.03 24.235

71010 5.91 6.27 7.08 6.355 5.5 5.515 5.85 6.19 6.89 6.73 5.91 6.355

71011 19.48 20.58 20.99 20.925 20.42 20.52 20.15 20.1 20.075 20.17 20.13 20.225

71012 12.39 12.515 12.255 11.2 11.15 11.19 11.51 12.1 12.205 12.12 11.89 11.91

71013 16.13 17.7 17.48 17.03 17.16 16.8 17.06 17.38 17.44 17.53 17.16 17.46

71014 15.625 16.89 16.1 15.73 15.41 15.53 15.69 16.13 16.21 16.3 15.95 15.93

71016 12.06 13.005 13.205 11.53 10.39 10.99 11.8 12.485 12.775 12.25 11.97 12.355

71017 29.05 30.995 31.84 31.75 31.61 31.115 31.68 32.48 32.305 31.795 31.295 31.19

71018 5.35 6.13 4.6 3.42 3.585 4 3.92 4.4 4.46 4.72 4.63 4.84

71020 13.135 13.4 13.83 13.21 13.41 12.98 13.98 16.37 13.47 12.98 12.55 13.3

71021 20.74 21.51 21.75 21.43 21.3 21.6 21.8 22.22 22.15 21.505 21.495 21.65

71023 12.805 13.39 12.29 11.88 11.53 11.86 11.485 11.98 11.98 12.39 11.995 12.39

71024 13.95 16.35 19.48 18.67 18.14 18.24 19.58 19.44 19.06 18.51 18.79 18.91

71025 10.23 12.63 15.35 14.94 14.64 14.91 16.2 15.85 14.56 14.525 14.67 14.74

71026 10.275 12.87 16.25 15.35 15.55 15.6 16.42 16.13 15.41 15.165 15.33 15.53
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TABLE 7-6 

 
MINNESOTA DEPARTMENT OF NATURAL RESOURCES 

WILDLIFE SECTION 
SPECIAL FEATURES IN SHERBURNE COUNTY 

 
LEGEND 

 
C2  Candidate 

END Endangered 

NON Rare but no official status 

SPC  Special concern 

THR Threatened 

UND Undetermined 

CLSNA Clear Lake Scientific & Natural Area 

FWMA Fremont Wildlife Management Area  

MRISNA Miss. River Islands Scientific & Natural Area 

NWR Sherburne National Wildlife Refuge 

P  Private Land Ownership 

PARK Talahi Park 

SDSF Sand Dunes State Forest 

SWMA Santiago Wildlife Management Area 

UDSNA Uncas Dunes Scientific & Natural Area 

NATURAL COMMUNITY STATUS = No legal status 
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Table 7-6     Minnesota Department of Natural Resources Wildlife Section Special Features in 
Sherburne County 
 
  NATURAL 
FEDERAL MN COMMUNITY 
STATUS STATUS STATUS COMMON NAME LOCATION 
SPECIAL ANIMALS IN SHERBURNE COUNTY 
 SPC  AMERICAN BITTERN NWR 
 SPC  RED-SHOULDERED HAWK P, SDSF 
 SPC  YEllOW RAIL P 
 THR  BLANDING'S TURTLE P, SDSF, NWR, FWMA 
 SPC  BOG COPPER P 
 SPC  COMMON MOORHEN P 
 SPC  SANDHILL CRANE P, NWR 
THR THR  BALD EAGLE NWR 
 END  UNCAS SKIPPER P, SDSF, UDSNA 
C2 THR  LOGGERHEAD SHRIKE P 
 SPC  PRAIRIE VOLE P 
 NON  PLAINS POCKET MOUSE P, SDSF 
 SPC  GOPHER SNAKE P 
 SPC  EASTERN SPOTTED SKUNK P 
SPECIAL PLANTS IN SHERBURNE COUNTY 
 SPC  SMALL-LEAVED PUSSYTOES P, SDSF, UDSNA 
 SPC  SEA-BEACH NEEDLEGRASS P, NWR 
C2 SPC  HILL'S THISTLE CLSNA 
 NON  LONG-BEARDED HAWKWEED P, SDSF, NWR, FWMA 
 NON  OLD FIELD TOADFLAX P, SDSF, NWR 
 THR  ANNUAL SKELETONWEED SDSF, NWR 
 SPC  HALBERD-LEAVED TEARTHUMB P 
 END  TALL NUT-RUSH NWR 
 SPC  LANCE-LEAVED VIOLET SDSF, NWR, FWMA 
NATURAL COMMUNTIES IN SHERBURNE COUNTY 
  SPC CONIFERSWAMP P, SDSF 
  THR DRY SAND PRAIRIE UDSNA 
  THR DRY SAND SAVANNA OAK SUBTYPE P, SDSF, NWR, PARK 
  THR FLOODPLAIN FOREST P, MRISNA, CLSNA 
  SPC HARDWOOD SWAMP P 
  THR MAPLE-BASSWOOD FOREST (EC) P 
  THR MIXED OAK FOREST P, SWMA, WNR, PARK 
  SPC OPEN BOG P 
  UND SEDGE MEADOW P, SDSF, NWR, FWMA 
  SPC SHRUB SWAMP SDSF 
  END WET BLACKSOIL PRAIRIE (EC) NWR 

OTHER SPECIAL FEATURES IN SHERBURNE COUNTY 
   COLONIAL WATERBIRD NESTING SITE P, SDSF 
   COLONIAL WATERBIRD NESTING SITE NWR 
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Appendix 4   Maps and Figures 

Map 8-1   Sherburne County Cities and Townships 

pril 10, 2007 
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Map 8-2    Sherburne County Land Use 
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Map 8-3  Geomorphology of Sherburne County 
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 Map 8-4    Major and Minor Watersheds 
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Map 8-5   Elk River Watershed Association Project Area 
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Map 8-6 High Priority Watersheds for Wetland Preservation 

Enhancement and Restoration 
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 Map 8-7   Sherburne County Lakes and Streams 
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Map 8-8   National Wetlands Inventory 
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Map 8-9   Minnesota’s Ecoregions 
 
 

 
 
Minnesota’s ecoregions as mapped by the U.S. EPA. Ecoregions are areas of relative homogeneity 
that were developed from mapped information based on land and surface form, soils, land use, and 

potential natural vegetation.
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Map 8-10   Sherburne County Pre-settlement Vegetation 
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Map 8-11  Sherburne County Ditches 
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Map 8-12   Water Table Configuration 
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Map 8-13   Bedrock Geology 
 

The Mt. Simon-Hinckley sandstone formations are important aquifers which contain ground water 
under confined conditions. 

 
Granite Sandstone and Shale 

 

 

From U.S. Geological Survey Water Resources Investigations 80-1285 
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Map 8-14   The Mount Simon Hinckley Aquifer 
 
 
 
 
 

 
 

Revised Apr
____  _  ____   County Boundary 
 
                  Mt. Simon-Hinckley Aquifer.  
 

           Direction of groundwater flow 
 
                   Aquifer boundary 
 
From: Hydrogeologic Setting and Potentiometric Surfaces of Regional Aquifers in the
Hollondale Embayment, Southeastern Minnesota, 1970-1980. U.S. Geological Survey
Water Supply Paper 2219 
il 1
0, 2007 
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Map 8-15   Cross Section of the Mt. Simon-Hinckley Aquifer 
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