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1. EXECUTIVE SUMMARY
1. ORGANIZATIONAL PURPOSE
The purpose of the CCWMO is to fulfill the County’s water management responsibilities under Minnesota Statue and Rule. The
County chose this structure because it will provide a framework for water resource management as follows:
- Provides a sufficient economic base to operate a viable program;
- Avoids duplication of effort by government agencies;
- Avoids creation of a new bureaucracy by integrating water management into existing County departments and
related agencies;
- Establishes a framework for cooperation and coordination of water management efforts among all of the affected
governments, agencies, and other interested parties; and
- Establishes consistent water resource management goals and standards for at least 80% of the county.

2. WATERSHED INFORMATION
2.1.

Watershed Boundaries

The Carver County Watershed Management Organization (CCWMO) covers approximately 320 square miles on the southwestern
edge of the Twin Cities Metropolitan Area. The watershed covers most of Carver County; draining an area approximately 23 miles
from east to west and 23 miles from north to south. There are six major subwatersheds within the CCWMO. The Crow River
Subwatershed and the Pioneer-Sarah Creek Subwatershed drain to the South Fork of the Crow River. The Bevens Creek, Carver
Creek, East Chaska Creek, and West Chaska Creek Subwatersheds drain to the Minnesota River. Figure 1-1 shows the WMO’s
legal boundaries and the governmental units located within the district.

2.2.

History of the Organization

In October of 1996, the Board of Water & Soil Resources (BWSR) declared the Carver Creek, Bevens Creek, South Fork Crow
River, Chaska Creek and Hazeltine Bavaria Creek Joint Powers Water Management Organizations (WMOs) “non-implementing” and
terminated the organizations. On October 30 1996, BWSR sent the Carver County Board of Commissioners a letter notifying the
Board of its responsibility for water management pursuant to Minnesota Statute 103B.231 Subd. 3(b). The statute requires that the
County assume all water management responsibilities in all of the areas of the county that were previously under the Joint Powers
WMOs. The statute gives the County all of the authority and responsibility for management – planning, funding, regulation, and
implementation – of a water management organization. The CCWMO adopted its first Watershed Management Plan in 2001.
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Figure 1-1. CCWMO Watershed Boundaries (Source: Carver County)
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3. PLAN SUMMARY
This Watershed Management Plan is intended to be a ten-year planning document to guide WMO activities. The Plan is divided into
the chapters listed below. A brief summary of each chapter is included.
1. Land and Water Resources Inventory
2. Major Issues
3. Implementation Program
4. Administration
5. Appendices

3.1.

Land and Water Resource Inventory

Chapter 2: Land and Water Resource Inventory contains detailed information regarding land and water resources within the Carver
County Watershed Management Organization boundaries. Information is grouped into four primary categories: physical environment,
biological environment, human environment, and hydrologic systems. The Physical Environment section and includes information on
climate, topography and drainage, geology and soils. The Biological Environment section includes information on land cover,
vegetation, and wildlife. The Human Environment section includes information on land use and growth patterns, recreation, and
potential environmental hazards. The Hydrologic Systems section includes information on surface water and groundwater systems.

3.2.

Major Issues

A summary of the eleven identified issue areas and the goals for each issue is presented below. The issues are broken down into
sub-issue areas and described in more detail in Chapter 3: Major Issues.
Surface Water Management
Poor management of surface water resources and surrounding land can have major impacts on water quality and flooding. Failure to
take into account the context of the surrounding watershed when addressing surface water management issues can also result in
solutions that are unsuccessful or have unintended consequences.
Goal SW-1

Maintain or improve the physical, chemical, biological, and aesthetic condition of surface water resources in the
CCWMO, taking into account the watershed context of each resource.

Impaired Waters and TMDL Approach
“Impaired waters” are those waters that do not meet state water-quality standards for one or more pollutants, thus they are “impaired”
for their designated uses. Total Maximum Daily Load (TMDL) studies are then conducted in order to set pollutant reduction goals
needed to restore waters.
Goal IW-1

Receive EPA approval for TMDLs for all listed impaired waters within the CCWMO.
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Urban Stormwater Management
Urbanization has and will continue to substantially increase the rate and amount of surface water runoff due to an increase in
impervious surfaces. Historically, unmanaged stormwater runoff during and after construction has increased sedimentation and
flooding in downstream areas.
Goal USM-1

Minimize and mitigate the impacts of urban stormwater runoff on water resources.

Wetland Management
Wetlands are one of the most productive ecosystems. They provide biological and chemical functions to the landscape that serve
the watershed including the moderation of nutrient and sediment flow, storage and release of water, filtering of pollutants, buffering of
riverbanks and lake shores from erosion, and the production of abundant and diverse plant and animal life. Today, less than 50
percent of the pre-settlement wetlands remain in Carver County. Protecting existing wetlands and restoring wetlands is also critical
to improving other surface water resource within the watershed. Therefore, wetland protection and restoration is of great importance
to the Carver County Watershed Management Organization (CCWMO).
Goal WM-1

Manage and restore wetlands in the County to protect and maximize the values of wetland functions.

Agricultural Practices
Feedlots. Improperly managed feedlots can lead to contamination of surface water and groundwater.
Goal AG-1

Manage feedlots so that the quality of surface water and groundwater is not impaired.

Rural Land Use Practices. Properly managed land contributes to the solution to water quality and water quantity issues within a
watershed. Every landowner should be involved in the effort to solve the unique problems within their watershed. There is financial,
technical, and educational assistance from various agencies to help landowners implement conservation practices on private and
public owned land.
Goal AG-2

Encourage public and private landowners to implement conservation practices on the land they are responsible for.

Sanitary Sewer Discharge
Subsurface Sewage Treatment Systems. Failing and improperly maintained Subsurface Sewage Treatment Systems (SSTS) present
a substantial threat to the quality of surface water and groundwater.
Goal SSD-1

Ensure, to the extent possible, that all SSTS are properly designed, installed, operated, maintained and/or replaced in
order eliminate health hazards and discharges to surface water or groundwater.
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Treatment Plant Discharges. Proper treatment and disposal of wastewater plays an important part in protecting and preserving water
resources.
Goal SSD-2

Ensure that waste load reductions for WWTPs identified in TMDLs are incorporated into WWTP permits.

Upland Natural Resources
Upland natural resources are essential to maintaining the function and quality of surface water resources.
Goal NR-1

Preserve and restore aquatic, wetland and associated upland habitats in a watershed context.

Groundwater Management
A variety of land use activities can impact groundwater quality and availability. Contaminants from land use activities within well
recharge areas; unsealed, unused wells; storage tanks; and unplanned or overuse of groundwater supplies as a result of
development can all impact groundwater quality and availability.
Goal GW-1

Protect groundwater quality and groundwater supplies.

Solid & Hazardous Waste
When solid and hazardous wastes are improperly handled or improperly disposed, they can become a threat to surface water and
groundwater. Stockpiles, dumps, salvage yards, spills, and illegal dumping can affect surface water and can potentially infiltrate into
aquifers and contaminate the aquifer. Some hazardous waste contamination can potentially contaminate aquifers to the point where
the water is no longer a feasible drinking source.
Goal SHW-1 Prevent contamination of groundwater and surface water through proper disposal or handling of solid and hazardous
waste.
Education
Education is recognized as a key component of implementing the Carver County Water plan. Education is necessary to help people
make informed decisions and build sustainable lifestyles and habits that help protect water resources. Most potential contamination
threats to surface water and groundwater are human-caused, thus a significant element in prevention of contamination can occur
through educational efforts. Thus education is a key component of implementation of good water quality and conservation practices.
In developing the education program, it is necessary to determine the target audiences, priority issues, available programs and tools,
and best delivery methods to be effective and efficient.
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Education is also part of the requirements with a Municipal Separate Storm Sewer System (MS4) permit. Carver County, City of
Carver, City of Chaska, City of Waconia and the City of Victoria all have MS4 permits. The permit requires the entity to create a
Stormwater Pollution Prevention Program with six components, one of them being public education and outreach, another being
public participation.
Goal ED-1

To provide those living, working, and recreating in Carver County with the knowledge, skills, and motivation required to
assure protection and improvement of the county’s surface water and groundwater resources.

Monitoring & Assessment
The quality of lakes and streams in Carver County can be impacted by land use activities, development patterns, and increased
runoff. Steps taken to reduce these impacts will result in varying degrees of benefit on improving water quality in different locations
in the county. Setting goals for quality of the water resource and assessing its status over the long term is essential for determining
the effectiveness of mitigation efforts and, in some instances, required as part of Total Maximum Daily Loads (TMDLs). TMDLs’
have become the driving force in dealing with impaired waters and how they are dealt with in the State of Minnesota. A majority of
the monitoring and assessment that is done in Carver County is in response to the State’s program and mandates therein. Each
TMDL and corresponding Implementation Plan that is written is required to have sections devoted to monitoring and assessment and
is seen as a crucial part for each of these binding documents.
Goal MON-1 To maintain a comprehensive, accurate assessment of surface and ground water quality trends over the long term and
comply with all current and future TMDL’s monitoring and assessment protocols. This data will used to compile trend
analysis, assess BMP effectiveness, and complete TMDL studies.

3.3.

Implementation Plan

A summary of the implementation program is included in Chapter 4: Implementation. The implementation plan discusses responsible
parties, costs, and funding. Strategies identified in the implementation plan are intended to serve as a road map for planning
purposes.

3.4.

Administration

Board of Managers
The five member Carver County Board is the “governing body” of the CCWMO for surface water management and the entire
county for groundwater management. In function and responsibility the County Board is essentially equivalent to a joint powers
board or a watershed district board of managers.
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General Content of Required Local Plans
Local plans shall be developed as required by rules and policies promulgated by the Board of Water and Soil Resources (Minnesota
Rules Chapter 8410). The Administration Chapter of this Plan specifies both statutory requirements for local plans as well as
additional requirements established in this Plan. To be approved by the CCWMO, local plans must be at least as effective at
protecting the water resources of the CCWMO as this Plan and CCWMO rules. Local plans may be more stringent this Plan and
CCWMO rules. Each local plan shall be adopted within two years of BWSR approval of the CCWMO Plan. The CCWMO will
consider alternative local plan amendment and update schedule requests from LGUs and will try to be flexible on due dates to
accommodate the update schedules of other WMOs when LGUs are within the jurisdiction of more than one WMO. Municipalities
have the option of taking over authority for implementing CCWMO standards or, based on community specific needs, interests and
resources, they may choose to have permitting authority remain with the CCWMO.
3.5.

Appendices

The plan contains six appendices:
-

Appendix A: Plan Development Process summarizes the process used to develop the plan, including the
entities that contributed to the development and review of the Draft Plan and the types of outreach used to reach
each audience. It also includes information on the formal review process.

-

Appendix B: Infiltration Rates & Surficial Geology Data summarizes concept design infiltration rates and
surficial geology information.

-

Appendix C: Wetland Functional Value Assessment Methodology summarizes the process used to assess
wetland functional values in the CCWMO.

-

Appendix D: Cost Share Program Criteria includes the selection criteria for the cost share programs described
in Chapter 5.

-

Appendix E: 2001 Plan Evaluation includes an evaluation of the CCWMO’s success in implementing the 2001
Water Plan.

-

Appendix F: Acronym List & Glossary contains a list of acronyms used in the plan and a glossary for technical
terms found in the plan.
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2. LAND AND WATER RESOURCE INVENTORY
INTRODUCTION
This section contains detailed information regarding land and water resources within the Carver County Watershed Management
Organization boundaries. Information is grouped into four primary categories: physical environment, biological environment, human
environment, and hydrologic systems. The Physical Environment section and includes information on climate, topography and drainage,
geology and soils. The Biological Environment section includes information on land cover, vegetation, and wildlife. The Human
Environment section includes information on land use and growth patterns, recreation, and potential environmental hazards. The
Hydrologic Systems section includes information on surface water and groundwater systems.

1. PHYSICAL ENVIRONMENT
1.1.

Climate & Precipitation

The watershed has a continental-type climate and is subject to frequent outbreaks of continental polar air throughout the year, with
occasional Arctic outbreaks during the cold season. Spring, summer and fall are normally very pleasant (see Table 2-1 for historic
temperature and precipitation data). Occasional periods of prolonged heat occur during summer, when warm air pushes northward from
the Gulf of Mexico and the southwestern United States. Vegetation native to Minnesota has a seven month growing season (April to
October) and row crops grow for about five months (May through September). Approximately two-thirds of the annual precipitation
occurs from May to September. On average, the watershed receives about 30 inches of precipitation annually. Winter snowfall averages
about 43 inches. Snow generally remains on the ground from mid-December to late March.
Table 2-1. 1971-2000 Monthly Climate Normals (Chaska)
Daily Maximum Temperature (°F)
Daily Minimum Temperature
(°F)
Average Daily Temperature
(°F)
Precipitation (inches)
Snowfall (inches)

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEPT

OCT

NOV

DEC

ANN

24.2

31.1

43.1

60.1

73.8

82.2

85.8

82.9

74.5

61.7

42.0

28.2

57.5

3.4

10.3

22.8

35.6

47.9

57.3

62.1

59.9

50.6

38.6

24.6

10.5

35.3

13.8

20.7

33.0

47.9

60.9

69.8

74.0

71.4

62.6

50.2

33.3

19.4

46.4

0.93
10.1

0.62
6.9

1.77
9.0

2.40
2.2

3.65
0.0

4.21
0.0

4.43
0.06

4.48
0.0

2.97
T

2.14
0.1

2.00
6.4

0.84
8.7

30.4
43.4

Source: U.S. Climate Normals 1971-2000. National Climatic Data Center.
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Table 2-2. Storm Frequency and Precipitation (Carver County)
Frequency
Duration
Inches of Precipitation
1 year
24 hour
2.3 to 2.4
2 year
24 hour
2.7 to 2.8
5 year
24 hour
3.5 to 3.6
10 year
24 hour
4.1 to 4.3
25 year
24 hour
4.7 to 4.9
50 year
24 hour
5.3 to 5.4
100 year
24 hour
5.9 to 6.1
25 year
10 day
8.4 to 8.8
50 year
10 day
9.6 to 10.0
100 year
10 day
10.6 to 11.0
Source: Technical Paper 40. (1961). United States Weather Bureau.

1.2.

Topography & Drainage

Topography
The current shape of the watershed’s land surface formed during the period of the last glacial age, the Wisconsin, about 13,000 years
ago. Prior to glaciation, the landscape and topography in Carver County were mostly determined by the contour of the bedrock. Preglacial topography consisted of highland areas cut by deep river and stream valleys. When glaciation occurred, the valleys filled in with
various types of glacial material. As the glaciers melted, main river valleys followed the approximate course of many of the pre-glacial
river valleys. For example, the Minnesota River Valley in Carver County follows the approximate course of a large pre-glacial valley.
Figure 2-1 shows the watershed’s topography.

Drainage
The watershed is divided into 6 subwatersheds (see Figure 1-1). The Bevens Creek, Carver Creek, West Chaska Creek, and East
Chaska Creek subwatersheds all drain to the Minnesota River. The Crow River subwatershed is comprised of the areas in the county
that drain directly to the South Fork of the Crow River. The Pioneer-Sarah subwatershed drains to Pioneer Creek and eventually to the
Crow River.
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Figure 2-1. Topography (Source: Carver County)
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1.3.

Geology

Note: This section will be updated as needed after the Carver County Geologic Atlas is completed.
Geology in the watershed is divided into two major layers. The lowermost layer, called bedrock geology, is made up of Cretaceous,
Cambrian and Ordovician rock formations. The uppermost layer, called surficial geology, contains materials deposited by glaciers. This
section describes each major geologic area.

Bedrock Geology
Figure 2-2 shows the bedrock geology for Carver County. The bedrock geology illustrates the geologic landscape before glaciation
deposited the 100-500 feet of till; it represents the land’s surface if all the glacial drift was removed. Due to upthrust along faultlines and
to erosion prior to glaciation, the type of rock at the surface is not uniform as shown on the map. Older layers are exposed in upthrust
areas and valleys where the younger layers have eroded. The following descriptions summarize the type of rock at each layer.
Cretaceous Rocks. This formation occurs in a very small area in the southwestern portion of the county near Norwood-Young America.
The rock consists of very fine to fine grained sandstone with interbeds of white/gray shale. Due to its small area and thickness, it is not a
significant contributor to the groundwater system in the county.
Eau Claire Sandstone. This formation is present under the entire county, but is exposed in a bedrock valley in Benton, Hancock and San
Francisco Townships. It is comprised of shale, siltstone, dolostone, and very fine sandstone, and is up to 75 feet thick.
Prairie du Chien Group. This formation is present in the eastern and southwestern portion of the county. Where this group exists, it is
the first bedrock of contact in that area. It is comprised of dolostone, sandy dolostone, sandstone and shale. The layer ranges in
thickness from zero to 150 feet thick. High transmissivity in this formation is due to joint, cavities and fractures in the Prairie du Chien.
Ironton-Galesville Sandstones. This unit is comprised mostly of sandstone but has some shaly beds scattered throughout. The two
types of sandstones cannot be mapped separately and together can be as much as 75 feet thick. Where bedrock valleys have caused
significant erosion in the southern portion of the county, the Ironton-Galesville unit is the surface bedrock.
Jordan Sandstone. The Jordan is made up of fine to coarse-grained sandstone which occurs in much of the county. The coarse-grained
sandstone allows for high transmissivity.
Mt. Simon Sandstone. The unit is made primarily of fine to conglomerate sandstone, but also contains scattered to thick beds of shale
and siltstone. The Mt. Simon is quite thick throughout the county, with thickness ranging up to 300 feet. Where the sandstone is
exposed in the eroded bedrock valley, it may be as little as 10 feet thick.
St. Peter Sandstone. This layer is present only in northeastern Chanhassen and consists of fine to medium grained sandstone with lower
beds of siltstone and shale. The layer ranges in thickness from zero to 50 feet. In areas where this layer is not eroded, it functions as an
Carver County Water Plan
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aquifer. There is no confining rock layer and confinement is provided only by drift. While a few wells are finished in this formation, it is
not a major water source in Carver County due to both its lower yield and its small geographic area.
Red Clastic (Keweenawan Supergroup). This unit is exposed in two small areas of the bedrock valley in southern Carver County. It is
made up of intercalated units of shale and sandstone, and igneous rock.
St. Lawrence-Franconia Formation. The St. Lawrence formation ranges in thickness from 60-75 feet and consists primarily of dolostone
with intervals of siltstone and very fine grained sandstone. The upper layers also contain a thin layer of shale. The Franconia formation
is as much as 140 feet thick, and consists of very fine grained sandstone, shale and some dolostone. Because the contact between the
Franconia and the St. Lawrence is extremely gradual and unclear, the two units cannot be mapped separately. It is the predominant
type of surface bedrock in the county.

Surficial Geology
The uppermost layer in the system is the glacial drift which covers the entire county at depths from 100 to over 500 feet (Figure 2-3).
Repeated advances and declines of glaciers over the last two million years, and as recently as 13,000 years ago, deposited two types of
glacial drift, till and outwash. It generally covers and obscures the underlying bedrock.
Till is unconsolidated (mixed) material consisting of varying portions of clay, silt, sand, gravel, and boulders. The composition of the
mixture can affect the transmission of the groundwater through the system. Till that tends to be clayey will transmit water more slowly
than till with high percentages of sand and gravel. In some areas of Carver County, very heavy deposits of clay occur which severely
limit the transmissivity of water. While till in an area may be clayey, there will typically be sand and gravel lenses which can greatly affect
the flow of water through the drift layer making localized groundwater flow extremely variable.
Outwash is sand and gravel material which was deposited by a stream or river. Outwash is highly permeable and will transmit water at a
high rate. Areas closer to the Minnesota River show large amounts of outwash deposited from the ancient glacial River Warren.
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Figure 2-2. Bedrock Geology (Source: Minnesota Geological Survey, 2000)
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Figure 2-3. Surficial Geology (Source: Minnesota Geological Survey, 2007)
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1.4.

Soils

Soil characteristics, such as texture and infiltration rate, directly influence the amount of runoff from the landscape and can affect total
water volumes generated in the watershed. To estimate the role soil plays in the generation of runoff, the Natural Resources
Conservation Service (NRCS) developed a classification system that divides soils into four major hydrologic soil groups, A, B, C, and D,
and three dual classes, A/D, B/D, and C/D. Each hydrologic group is composed of soils having similar runoff potential under similar storm
and cover conditions. Hydrologic groups are used in equations that estimate runoff from rainfall. Table 2-3 describes the major
hydrologic soil groups and their descriptions as defined by the NRCS, and Figure 2-4 illustrates their distribution across the watershed.
Figure 2-5 and 2-6 illustrate the location of hydric soils and soil erosivity, respectively. Additional information on soils, including soil type
and development limitations, can be found online at the NRCS Web Soil Survey
(http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm).
Table 2-3 Hydrologic Soil Groups & Descriptions.
Soil Group

Description
Soils in this group have low runoff potential when thoroughly wet. Group A soils typically have
A
less than 10 percent clay and more than 90 percent sand or gravel and have gravel or sand
textures. Water is transmitted freely through the soil.
Soils in this group have moderate infiltration and transmission rate when thoroughly wetted.
B
Group B soils consist chiefly of moderately well- to well-drained soils with moderately fine to
moderately coarse textures. Water movement through these soils is moderately rapid.
Soils in this group have moderately high runoff potential when thoroughly wet. Group C soils
C
typically have loam, silt loam, sandy clay loam, clay loam, and silty clay loam textures. Water
transmission through the soil is somewhat restricted.
Soils in this group have high runoff potential when thoroughly wet. Group D soils typically
have clayey textures. In some areas, they also have high shrink-swell potential. Soils with a
D
depth to a water impermeable layer less than 20 inches and all soils with a water table within
24 inches of the surface are placed in this group. Water movement through the soil is
restricted or very restricted.
Soils are assigned to dual groups if the depth to a permanent water table is the sole criteria
A/D
for assigning a soil to hydrologic group D. If these soils can be adequately drained, then they
B/D
are assigned to dual hydrologic soil groups (A/D, B/D, and C/D) based on their saturated
hydraulic conductivity and the water table depth when drained. The first letter applies to the
C/D
drained condition and the second to the undrained condition.
Source: Natural Resource Conservation Service.
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Figure 2-4. Soil Hydrologic Groups (Source: NRCS)
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Figure 2-5. Hydric Soils (Source: NRCS)
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Figure 2-6. Soil Erosivity (Source: NRCS)
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1.5.

Unique Features & Scenic Areas

Many unique features and scenic areas are found within the CCWMO (Figure 2-7). Scenic areas were identified using a methodology
that rated scenic factors like proximity to surface water, type of land cover, relationship of different types of land cover to each other
slope, etc. Many of these features can be found in the regional parks and protected areas within the watershed. These include Western
Carver County Park, Baylor Regional Park, and Lake Waconia Regional Park. The DNR manages the Patterson Wildlife Management
Area (WMA), the Scneewind WMA, the Perbix Waterfowl Production Area, and the Assumption WMA.

2. BIOLOGICAL ENVIRONMENT
2.1.

Land Cover

The amount of runoff generated by a storm is influenced by several factors including the size of the storm, slope steepness, and land
cover (e.g. vegetation types or impervious surfaces.) Figure 2-8 shows vegetation in the CCWMO prior to European settlement (circa
1895). Pre-settlement vegetation included forest (big woods), woodlands (oak openings and barrens), herbaceous wetlands (wet prairie),
and forested wetlands (bottom land forest and coniferous bogs). Early settlers cleared away the native vegetation and began to use the
land for farming. Natural areas were also cleared to make way for urban development.
A county-wide land cover inventory shows that about 3 percent of the original vegetation remains. In 2007, all land within the county was
mapped using the Minnesota Land Cover Classification System (MLCCS). The MLCCS, developed by the Minnesota Department of
Natural Resources (MN DNR), categorizes all areas, including urban and built up areas, in terms of land cover, rather than land use.
Land cover is divided into either natural/semi-natural cover types (forests, wetlands, etc.) or cultural cover types (built-up areas,
agricultural areas) and subdivided on the basis of specific plant community types (oak forest, cattail marsh, etc.) Information on the
amount of impervious surface and the quality of natural areas is also recorded. Figure 2-9 shows the remaining natural areas in the
county.
The quality of remaining natural areas also varies. The Minnesota County Biological Survey (MCBS) has identified high quality native
plant communities and plant communities with biodiversity significance (Figure 2-9). These remnants of historic vegetation help define
Carver County and can play an important role in managing stormwater.
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Figure 2-7. Unique Features & Scenic Areas (Source: Carver County)
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Figure 2-8. Pre-settlement Vegetation circa 1895 (Source: MN DNR)

Carver County Water Plan 2010-2020
Public Health & Environment Division
Planning & Water Management Dept.

Carver County Water Plan
September 2010

2. Land and Water Resource Inventory
2.14

Figure 2-9. Existing Natural Areas and Sites of Biodiversity Significance (Source: MN DNR)
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Public Health & Environment Division
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2.2.

Rare, Threatened, and Endangered Species

The DNR Natural Heritage and Nongame Research Program maintains a database of observations of rare plant and animal species.
Observations included in the database are compiled from data collected in the field, historical records from museum collections, and
other published information. Table 2-4 lists the rare plant and animal species that have been observed within the watershed at some time
in the past.
Table 2-4. Rare, Threatened, and Endangered Species in the CCWMO.
Scientific Name

Common Name

Last
Observed

Vertebrate Animals
Empidonax virescens
Botaurus lentiginosus
Lampetra appendix
Haliaeetus leucocephalus
Ictiobus niger
Emydoidea blandingii
Cycleptus elongatus
Dendroica cerulea
Elaphe vulpina
Heterodon platirhinos
Pituophis catenifer
Ammodramus henslowii
Etheostoma microperca
Lanius ludovicianus
Lampropeltis triangulum
Polyodon spathula
Notropis anogenus
Buteo lineatus
Grus canadensis
Scaphirhynchus platorynchus
Apalone mutica
Cygnus buccinator
Reithrodontomys megalotis

Acadian Flycatcher
American Bittern
American Brook Lamprey
Bald Eagle
Black Buffalo
Blanding's Turtle
Blue Sucker
Cerulean Warbler
Eastern Fox Snake
Eastern Hognose Snake
Gopher Snake
Henslow's Sparrow
Least Darter
Loggerhead Shrike
Milk Snake
Paddlefish
Pugnose Shiner
Red-shouldered Hawk
Sandhill Crane
Shovelnose Sturgeon
Smooth Softshell
Trumpeter Swan
Western Harvest Mouse

1997
1991
2000
2005
2003
1987
1996
1997
1939
1989
1932
1999
1962
1994
1997
2004
1948
1997
2001
1982
1998
2002
1954

Invertebrate Animals
Ligumia recta
Ellipsaria lineolata
Fusconaia ebena
Elliptio crassidens
Alasmidonta marginata
Lasmigona costata
Obovaria olivaria
Lampsilis higginsi

Black Sandshell
Butterfly
Ebonyshell
Elephant-ear
Elktoe
Fluted-shell
Hickorynut
Higgins Eye

1989
2003
1989
1999
1997
1989
2003
1989
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Federal Status

No Status

No Status

Endangered

State Status

Special concern
No legal status
No legal status
Special concern
Special concern
Threatened
Special concern
Special concern
No legal status
No legal status
Special concern
Endangered
Special concern
Threatened
No legal status
Threatened
Special concern
Special concern
No legal status
No legal status
Special concern
Threatened
No legal status

Special concern
Threatened
Endangered
Endangered
Threatened
Special concern
Special concern
Endangered
2. Land and Water Resource Inventory
2.16

Scientific Name

Common Name

Quadrula metanevra
Actinonaias ligamentina
Tritogonia verrucosa
Cyclonaias tuberculata
Speyeria idalia
Arcidens confragosus
Pleurobema coccineum
Cicindela macra macra
Plethobasus cyphyus
Elliptio dilatata
Quadrula nodulata
Megalonaias nervosa
Quadrula fragosa
Lampsilis teres

Monkeyface
Mucket
Pistolgrip
Purple Wartyback
Regal Fritillary
Rock Pocketbook
Round Pigtoe
Sandy Stream Tiger Beetle
Sheepnose
Spike
Wartyback
Washboard
Winged Mapleleaf
Yellow Sandshell

Last
Observed
2003
1989
2003
2006
1975
2006
1999
2001
2003
2006
2000
2006
2003
1989

Vascular Plants
Panax quinquefolius
Eleocharis rostellata
Desmodium cuspidatum var. longifolium
Alopecurus carolinianus
Erythronium propullans
Myosotis verna
Rhynchospora capillacea
Polygonum arifolium
Cirsium hillii
Gymnocladus dioica
Besseya bullii
Triglochin palustris
Myosurus minimus
Botrychium campestre
Eryngium yuccifolium
Oenothera rhombipetala
Talinum rugospermum
Cypripedium candidum
Arabis laevigata
Carex sterilis
Cladium mariscoides
Valeriana edulis ssp. ciliata
Bacopa rotundifolia
Baptisia alba
Scleria verticillata
Eleocharis wolfii

American Ginseng
Beaked Spike-rush
Big Tick-trefoil
Carolina Foxtail
Dwarf Trout Lily
Forget-me-not
Hair-like Beak-rush
Halberd-leaved Tearthumb
Hill's Thistle
Kentucky Coffee-tree
Kitten-tails
Marsh Arrow-grass
Mousetail
Prairie Moonwort
Rattlesnake-master
Rhombic-petaled Evening Primrose
Rough-seeded Fameflower
Small White Lady's-slipper
Smooth Rock-cress
Sterile Sedge
Twig-rush
Valerian
Water-hyssop
White Wild Indigo
Whorled Nut-rush
Wolf's Spike-rush

1995
1992
1946
2004
2007
2004
1990
2005
1951
1997
1979
1995
2004
2004
1997
1995
2004
1995
2000
1995
1992
1992
2004
1996
1990
2004
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Federal Status

Candidate

Endangered

Endangered

State Status
Threatened
Threatened
Threatened
Threatened
Special concern
Endangered
Threatened
Special concern
Endangered
Special concern
Endangered
Threatened
Endangered
Endangered

Special concern
Threatened
Special concern
No legal status
Endangered
No legal status
Threatened
No legal status
Special concern
No legal status
Threatened
No legal status
No legal status
Special concern
Special concern
Special concern
Endangered
Special concern
No legal status
Threatened
Special concern
Threatened
Special concern
Special concern
Threatened
Endangered
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2.3.

Natural Resource Assessment

In 2007, Carver County completed an assessment of natural resources within the county (Figure 2-10). Natural areas can be valued as
“green infrastructure”, or the network of connected, high quality, multi-functional open spaces that provide benefits to both people and
wildlife. It includes a variety of natural systems, such as, lakes, streams, and drainageways; areas of groundwater recharge; areas of
natural vegetation; habitat for rare animal and plant communities.
Using the county-wide land cover inventory data as the base, the county developed a GIS-based tool to prioritize green infrastructure
and identify areas where natural functions and systems should be preserved or restored. The Natural Resource Assessment component
of the tool analyzes existing natural areas and establishes a natural area ranking system from which land use decisions can be made.
The Restoration Assessment component evaluates and prioritizes restoration opportunities.
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Figure 2-10. Natural Resource and Restoration Assessment (Source: Carver County, 2008)
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2.4.

Fish & Wildlife Habitat

Table 2-5 summarizes the fish species observed in recent surveys of CCWMO lakes by the Minnesota DNR. There are several lakes
with quality fisheries in the CCWMO. Lake Waconia, Courthouse Lake, Eagle Lake, and several other lakes are stocked by the DNR
(Table 2-6). Lake Bavaria is primarily managed for largemouth bass and secondarily for bluegill and black crappie. Courthouse Lake is a
designated trout lake and is stocked regularly with brook trout, brown trout, lake trout, and rainbow trout. Reitz Lake has a reputation as
a quality bass fishery. The sport fish communities in Reitz Lake, Miller Lake, and Lake Waconia consist of black crappie, bluegill,
largemouth bass, northern pike, and yellow perch.
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(1) No fish consumption guidelines are available for this lake.
(2) Fish consumption guidelines are available for this lake. For more information see the "Fish Consumption Advice" pages at the MN Department of Health
Source: Minnesota DNR.
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Yellow Perch

Yellow Bullhead

White Sucker

White Crappie

Walleye

Tiger Muskellunge

Smallmouth Bass

Pumpkinseed

Northern Pike

Muskellunge

Largemouth Bass

Hybrid Sunfish

Golden Shiner

Green Sunfish

Freshwater Drum

Fathead Minnow

Common Carp

Channel Catfish

Brown Bullhead

Bluegill

Year
Surveyed

Black Crappie

DNR ID

Black Bullhead

Lake Name

Bigmouth Buffalo

Table 2-5. Fish Species Observed in DNR Surveys of CCWMO Lakes (1991-2007)
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Table 2-6. Fish Species Stocked in CCWMO Lakes (1998-2007)
Lake Name

Fish Species Stocked

Courthouse

Brook Trout, Brown Trout, Lake Trout, Rainbow Trout

Eagle
Tiger Muskellunge, Walleye
Firemen's Clayhole
Black Crappie, Bluegill, Channel Catfish, Largemouth Bass
Millman
Walleye
Oak
Walleye
Riverpointe Pond
Bluegill, Channel Catfish, Largemouth Bass
Stone
Tiger Muskellunge
Unnamed (10-140)
Walleye
Unnamed (10-228)
Walleye
Waconia
Muskellunge, Walleye
Source: Minnesota DNR.
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3. HUMAN ENVIRONMENT
3.1.

Existing and Planned Land Use

Figure 2-11 and Figure 2-12 show the 2008 and 2030 land use data for the CCWMO. Table 2-7 summarizes the amount of each type of
land use. In 2008, the land use of CCWMO was dominated by agricultural land uses. Residential, commercial, and industrial land uses
are clustered within cities, although residences associated with farms are scattered throughout the watershed.
Table 2-7. Summary of Existing and Planned Land Use in the CCWMO1 (2008).
Land Use Categories
Agricultural

2008
(Acres)

2008
% of CCWMO

148,870.5

72.68%

23.8

0.01%

Commercial

478.8

0.23%

Extractive

275.2

0.13%

1,023.8

0.50%

Industrial

864.6

0.42%

Multi-family Residential

488.2

0.24%

Mixed Use - Commercial

33.4

0.02%

Mixed Use - Residential

135.3

0.07%

0.0

0.00%

39.5

0.02%

Airport

Institutional

Mixed Use
Office
Multi-optional Development
Parks & Recreation
Open Space
Rural Residential
Railway
Roadway Rights-of-Way
Single Family Residential
Utilities
Open Water2
Wetlands2
Total

0.0

0.00%

5,453.6

2.66%

0.0

0.00%

7,738.8

3.78%

25.7

0.01%

587.6

0.29%

4,830.9

2.36%

2.9

0.00%

9,211.0

4.50%

24,748.4

12.08%

204,831.9

100.00%

2030
(Acres)

132,894.5
0.0
1,644.1
0.0
1,445.2
1,686.3
1,587.5
0.0
0.0
350.8
0.0
1,407.8
4,939.6
2,377.0
2,031.4
162.5
965.5
21,519.8
0.0
9,315.0
22,504.9
204,831.9

2030
% of CCWMO

64.88%
0.00%
0.80%
0.00%
0.71%
0.82%
0.78%
0.00%
0.00%
0.17%
0.00%
0.69%
2.41%
1.16%
0.99%
0.08%
0.47%
10.51%
0.00%
4.55%
10.99%
100.00%

Source: Carver County (2008 Land Use Data), Metropolitan Council (2030 Land Use Data).
Notes:
1
The table summarizes land use only within the CCWMO boundary. For a summary of land use for the entire county, please see
the Carver County 2030 Comprehensive Plan.
2
The difference in wetland acreages is due to absence of a wetland land use category in some City Comprehensive Plans. The
difference does not reflect actual wetland loss and all Wetland Conservation Act requirements must be followed.
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3.2.

Metropolitan Urban Service Area (MUSA)

Only a small portion of the CCWMO is located within the Metropolitan Urban Service Area (Figure 2-13). The Metropolitan Urban Service
Area is the area in which the Metropolitan Council ensures that regional services and facilities, such as sewers and major highways, are
provided or planned. Figure 2-13 also shows the locations of existing sanitary sewer interceptors, and existing and proposed highways.

3.3.

Open Space & Recreation

Figure 2-14 shows the locations of parks, boat landings, and existing and proposed regional trails. At least a portion of the following
federal, state, or regional parks or dedicated open space is found with the CCWMO:
−
−
−
−
−
−
−
−
−
−

Assumption Wildlife Management Area (Minnesota DNR)
Baylor Regional Park (Carver County Parks)
Carver Highlands Wildlife Management Area (Minnesota DNR)
Lake Waconia Park (Carver County Parks)
Minnesota Valley National Wildlife Refuge (US FWS)
Patterson Wildlife Management Area (Minnesota DNR)
Perbix Waterfowl Production Area (US FWS)
Schneewind Wildlife Management Area (Minnesota DNR)
Minnesota Valley State Recreation Area (Minnesota DNR)
University of Minnesota Landscape Arboretum (University of Minnesota)

Cities own and operate parks within the watershed that are not reflected on this list.

Carver County Water Plan
September 2010

2. Land and Water Resource Inventory
2.23

Figure 2-11. 2008 Generalized Land Use (Source: Carver County, 2008)
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Figure 2-12. 2030 Generalized Land Use (Source: Carver County, 2009)
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Figure 2-13. Metropolitan Services (Source: Metropolitan Council)
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Figure 2-14. Existing and Proposed Open Space & Recreational Features (Source: MN DNR)
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3.4.

Potential Environmental Hazards

Figure 2-15 shows the location of some of the potential environmental hazards within the CCWMO. Additional potential hazards like nonpoint source pollution, urban and agricultural runoff, as well as nutrients in surface water and groundwater may exist and are not
reflected on this map. The discussion below describes some of the potential hazards within the watershed:
Known and potential sources of soil and ground water contamination
The MPCA maintains a statewide database of sites with known or potential soil and groundwater contamination, including existing and
abandoned landfills, dumps, and hazardous waste sites. The database includes properties that have already been investigated and
cleaned up, as well as those currently enrolled in MPCA cleanup programs. Also included are properties that were suspected to be
contaminated, but after investigation turned out to be clean. These sites may contain harmful chemicals or toxic substances that have
the potential to contaminate water resources.
Feedlots
Feedlots are defined by the MPCA as “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. …open lots used for the feeding and
rearing of poultry (poultry ranges) shall be considered to be animal feedlots” (MN Administrative Rules 7020). Because of the high
density of animals and the corresponding lack of vegetation, these areas are likely to produce runoff contaminated with animal waste,
sediment, and other pollutants.
Wells
Wells can act as a conduit for surficial and subsurface contaminants to enter the groundwater. Known wells from the County Well Index
are shown in Figure 2-15. Some of these wells may have been properly abandoned and sealed, but those still in operation and those
abandoned but not sealed may provide a pathway for contamination of surficial or deeper aquifers.
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Figure 2-15. Potential Environmental Hazards.
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4. HYDROLOGIC SYSTEMS
4.1.

Surface Water Resources

Watershed Boundaries
Surface water in Carver County drains to both the Mississippi River via the Crow River and the Minnesota River. The CCWMO is divided
into six major subwatersheds (Figure 1-1):
−
−
−
−
−
−

Crow River Subwatershed (drains to Crow River)
Pioneer-Sarah Creek (drains to Pioneer Creek/Crow River)
Bevens Creek Subwatershed (drains to the Minnesota River)
Carver Creek Subwatershed (drains to the Minnesota River)
East Chaska Creek Subwatershed (drains to the Minnesota River)
West Chaska Creek Subwatershed (drains to the Minnesota River)

Public Waters
Public waters are those lakes, wetlands, and watercourses over which MN DNR Waters has regulatory jurisdiction. The definition of
public waters is laid out in Minnesota Statute 103G.005, Subdivision 15. The MN DNR’s Public Waters Inventory identifies 128 basins
within the CCWMO (Figure 2-16), including 64 protected waters and 64 protected waters wetlands. In addition, 39 protected
watercourses (streams and ditches) within the CCWMO are included in the Inventory (Figure 2-16).

Carver County Water Plan
September 2010

2. Land and Water Resource Inventory
2.30

Figure 2-16. Public Waters (Source: Carver County)
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Streams
There are seven major streams and rivers that drain the subwatersheds in the CCWMO (Figure 1-1):
−
−
−
−
−
−
−

The Crow River
Pioneer Creek
Bevens Creek (includes the tributary Silver Creek)
Carver Creek
East Chaska Creek
West Chaska Creek
The Minnesota River

Approximately 22 miles of the South Fork Crow River flow through the northwestern portion of the watershed. Only 15 percent of the
Crow River Watershed lies in Carver County. The South Fork Crow River originates in Little Kandiyohi Lake in south-central Kandiyohi
County and flows generally eastward through Meeker, McLeod, Carver, and Wright Counties. The south and north forks converge at
Rockford to form the Crow River, which flows for about 30 miles northeast along the border of Wright and Hennepin Counties. The Crow
River eventually discharges to the Mississippi River near Dayton.
Pioneer Creek is located in the northern part of the watershed. Pioneer Creek flows out of Swede Lake and through Mud and Rice Lakes
before leaving the CCWMO. Pioneer Creek discharges into the Crow River midway between Watertown and Delano.
Bevens Creek is located in the southeastern and south-central portion of Carver County. Silver Creek, a major tributary to Bevens Creek,
converges with Bevens Creek in San Francisco Township. Approximately 30 percent of the watershed is located outside Carver County
in Sibley and McLeod Counties. The subwatershed has approximately 117 miles of streams. Bevens Creek discharges to the Minnesota
River in San Francisco Township.
Carver Creek is located in the central portion of the watershed. There are approximately 89 miles of streams within the Carver Creek
subwatershed. Carver Creek discharges to the Minnesota River in Carver. The discharge point is located within the Lower Minnesota
River Watershed District.
East Chaska Creek is located in eastern portion of the watershed. There are approximately 17.4 miles of streams within the East Chaska
Creek subwatershed. East Chaska Creek discharges to the Minnesota River in Chaska. The discharge point is located within the Lower
Minnesota River Watershed District.
West Chaska Creek is located in the eastern portion of the watershed. There are approximately 27 miles of streams within the West
Chaska Creek subwatershed. West Chaska Creek discharges to the Minnesota River in Chaska. The discharge point is located within
the Lower Minnesota River Watershed District.
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The Minnesota River forms the southeastern boundary of the watershed; more than half of Carver County drains to the Minnesota River.
The Bevens Creek Watershed drains to the Minnesota River within the boundaries of the CCWMO. Carver Creek, West Chaska Creek,
and East Chaska Creek discharge to the Minnesota River within the Lower Minnesota River Watershed District.
In 2000 the County completed a study of the ravine and bluff areas of the Minnesota River (Carver County Planning Study of Ravine and
Bluff Areas along the Minnesota River, 2000). The study included the ravine systems of Carver Creek, West Chaska Creek, Bevens
Creek, Silver Creek, Spring Creek and Timber Creek. The study included an inventory of stream and streambank conditions, an
inventory of natural communities, and a geomorphologic assessment of channel stability, susceptibility to erosion, and potential water
quality concerns.
In 2002 the County completed a study of the Crow River and its tributaries (Carver County Crow River Corridor Planning Study, 2002).
The study included an inventory of stream and streambank conditions, an inventory of natural communities along the river, a biologic
assessment of macroinvertebrate communities, and a geomorphologic assessment of channel stability. The study identified the need for
corridors, floodplain management, and enhanced wildlife habitat. Specific projects to help meet these needs were also identified.

Public Ditches
There are 15 public ditch systems in the CCWMO (Table 2-8, Figure 2-17):
Table 2-8. Public Ditch Systems
Ditch System Name
County Ditch 2-3
County Ditch 4A
County Ditch 5
County Ditch 6
County Ditch 7
County Ditch 9
County Ditch 10
Benton Township Ditch 1
Benton Township Ditch 2
Waconia Township Ditch 1
Joint Ditch 1
Joint Ditch 3A
Joint Ditch 4
Joint Ditch 5
Joint Ditch 21
Joint Ditch 22
Source: Carver County.
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Subwatershed
Carver Creek
Bevens Creek
Bevens Creek
Bevens Creek
Crow River
Crow River
Carver Creek
Carver Creek
Carver Creek
Carver Creek
Crow River
Bevens Creek
Crow River
Crow River
Bevens Creek
Bevens Creek

Approximate
System
Length (miles)
9
8
3
7
2
3
4
3
2
2
13
8
9
4
1
5

2. Land and Water Resource Inventory
2.33

Figure 2-17. Public Ditches (Source: Carver County)
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Wetlands
National Wetland Inventory. In 1986, the Emergency Wetlands Resources Act mandated that the U.S. Fish and Wildlife Service complete
a National Wetland Inventory (NWI); the mapping and digitizing of the Nation’s wetlands. To date, about 60% of the land area in the
continental United States has been inventoried for wetlands. To create the NWI, the USFWS uses remote sensing in conjunction with
field verification to map wetlands. Wetlands in Minnesota were mapped by the U.S. Fish and Wildlife Service between 1991 and 1994.
While the NWI does not include all wetland basins nor can it be used as an accurate delineation of a wetland’s boundary, the information
is useful in wetland permitting, environmental review, and watershed management. Figure 2-18 shows wetland basins included in the
NWI for the CCWMO.
Wetland Function and Value Assessment. In 2003 the CCWMO completed a Wetland Function and Value Assessment (WFVA) using
the GIS Based Wetland Assessment Methodology for Urban Watershed Planning by Douglas Snyder (1997). The analysis was
completed for each of the major watershed areas within the CCWMO (Carver, Bevens, Crow, Pioneer-Sarah, and East and West
Chaska) as well as portions of Sibley County and portions of the Lower Minnesota River Watershed District. Wetland basins smaller than
one acre were removed from the final ranking due to concerns over problems with implementation. Wetlands within the CCWMO were
evaluated for seven functions:
−
−
−
−
−
−
−

Surface Water Runoff
Flood Water Storage
Shoreline Stabilization
Water Quality
Habitat
Landscape and Wetland Characteristics
Aesthetics

The seven functions were combined into two primary values; stormwater/water quality value and natural resource value. The stormwater
management value combines the surface water runoff, flood water storage, shoreline stabilization, and water quality functions. The
natural resource value integrates the habitat and aesthetics functions. A final ranking for each wetland was created by combining the
stormwater/water quality ranking and the natural resource ranking.
For a more complete description of the wetland assessment methodology and results, please see Appendix B.
Figure 2-19 shows the final wetland functional value ranking of high, medium or low. Ranking results will be used for three major
purposes: 1) to apply to the buffer standards established in the CCWMO Rules, 2) to use in stormwater and natural resource planning for
growth and redevelopment areas, 3) to help prioritize wetland restoration opportunities.
Wetland Restoration Assessment. With such a large reduction of pre-settlement wetlands in most areas of Carver County, wetland
restoration is a valuable tool that will help replace lost wetland functions that serve the watershed including water quality treatment, flood
water storage, shoreline protection, recreation, aesthetics, and ecosystem diversity. In addition to replacing lost wetland functions,
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restoration is an important tool in achieving TMDL goals for specific water bodies that are affected by wetlands. As part of the WFVA an
assessment was completed to determine the functional values that drained wetlands would have if they were restored.
The potentially restorable wetlands evaluated included wetland basins that have been drained or filled due to urban or agriculture land
use. The functional values of these potentially restorable wetlands were assessed as undrained (pre-settlement) wetlands. The ranking
therefore indicates the potential functional value of the wetland if it were restored. Figure 2-20 shows the results of this ranking.
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Figure 2-18. National Wetland Inventory (Source: US FWS)
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Figure 2-19. Wetland Function and Value Assessment (Source: Carver County, 2003)

Carver County Water Plan 2010-2020
Public Health & Environment Division
Planning & Water Management Dept.

Carver County Water Plan
September 2010

2. Land and Water Resource Inventory
2.38

Figure 2-20. Wetland Restoration Assessment (Source: Carver County, 2003)
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Floodplains
State law defines the floodplain as the area covered by a flood that has a one percent chance of occurring each year, also known as the
100-year or regional flood. The floodplain is divided into two parts: the floodway and flood fringe. The floodway includes the river channel
and those portions of the adjoining floodplain that are needed to discharge the 100-year flood. The flood fringe is the portion of the
floodplain outside the floodway (Figure 2-21).
The MN DNR oversees the administration of the state Floodplain Management Program (see MN Statutes 103F.101 -103F.165 and MN
Rules 6120.5000 - 6120.6200). The purpose of the program is to promote and ensure sound development in floodplain areas in order to
protect the health and safety of the public, minimize loss of life, and reduce economic losses caused by flood damages. The MN DNR
has developed minimum standards for floodplain management and requires all local floodplain regulations to be compliant with these
minimum standards.
A Flood Insurance Study (FIS) contains information regarding flooding in a community and is developed in conjunction with the Flood
Insurance Rate Map (FIRM). FIS texts can be viewed on-line at the FEMA Map Service Center (http://msc.fema.gov).
For more information on floodplain issues, please see the Surface Water Management Issues Chapter.

Water Quality Data & Monitoring Sites
Carver County’s Water Quality Monitoring Program monitors and collects data on water quality in many of the lakes and streams in the
watershed. Each year about 22 lakes are routinely monitored and an additional 15 lakes may be monitored on an as needed basis
(Figure 2-22)).
Water quality samples are collected at 16 locations on streams throughout the watershed. Samples are typically analyzed for total
phosphorus, nitrite and nitrate, total suspended solids, and fecal coliform. Biomonitoring occurs at 10 sites throughout the watershed.
Data for both lakes and streams is compiled into an annual report. Additional information on water quality monitoring and results can be
found on the Carver County website here: http://www.co.carver.mn.us/departments/LWS/wqmp.asp
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Figure 2-21. Floodplains (Source: FEMA)
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Figure 2-22. Water Monitoring Locations (Source: Carver County)

Carver County Water Plan 2010-2020
Public Health & Environment Division
Planning & Water Management Dept.

Carver County Water Plan
September 2010

2. Land and Water Resource Inventory
2.42

Impaired Waters
The federal Clean Water Act (CWA) requires states to adopt water quality standards to protect the nation’s waters. Water quality
standards designate beneficial uses for each waterbody and establish criteria that must be met within the waterbody to maintain the
water quality necessary to support its designated use(s). Section 303(d) of the CWA requires each state to identify and establish priority
rankings for waters that do not meet the water quality standards. The list of impaired waters, or sometimes called the 303(d) list, is
updated by the state every two years.
For impaired waterbodies, the CWA requires the development of a total maximum daily load (TMDL) study. A TMDL is a threshold
calculation of the amount of a pollutant that a waterbody can receive and still meet water quality standards. A TMDL study establishes
the pollutant loading capacity within a waterbody and develops an allocation scheme amongst the various contributors, which include
point sources, nonpoint sources and natural background, as well as a margin of safety. As a part of the allocation scheme, a waste load
allocation (WLA) is developed to determine allowable pollutant loadings from individual point sources (including loads from storm sewer
networks in MS4 communities), and a load allocation (LA) establishes allowable pollutant loadings from nonpoint sources and natural
background levels in a waterbody.
Several of the CCWMO waterbodies are on the 2008 MPCA’s 303(d) list of impaired Waters (Figure 2-23). Table 2-9 lists the lakes with
impaired waters within the CCWMO, the affected MPCA designated use, and the pollutant or stressor that is not meeting the MPCA
water quality criteria. Table 2-10 lists the streams with impaired waters within the CCWMO, a description of the stream reach, the
affected MPCA designated use and the pollutant or stressor that is not meeting the MPCA water quality criteria. The State of Minnesota
has developed a State-wide Mercury TMDL that addresses lakes that are listed because of mercury in fish tissue. Carver County will not
be conducting any additional Mercury TMDLs because of this.
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Table 2-9. Impaired Lakes in the CCWMO (Source: MPCA, 2008)

Affected
Use

Bavaria Lake

10-0019

Aquatic consumption

Benton Lake

10-0069

Aquatic recreation

Burandt Lake

10-0084

Aquatic recreation

Campbell Lake

10-0127

Aquatic recreation

Eagle Lake

10-0121

Aquatic consumption

Eagle Lake

10-0121

Aquatic recreation

Gaystock Lake

10-0031

Aquatic recreation

Goose Lake

10-0089

Aquatic recreation

Hazeltine Lake

10-0014

Aquatic recreation

Hydes Lake

10-0088

Aquatic consumption

Hydes Lake

10-0088

Aquatic recreation

Long Lake

10-0016

Aquatic recreation

Maria Lake

10-0058

Aquatic recreation

Miller Lake

10-0029

Aquatic recreation

Oak Lake

10-0093

Aquatic recreation

Reitz Lake

10-0052

Aquatic consumption

Reitz Lake

10-0052

Aquatic recreation

Rutz Lake

10-0080

Aquatic recreation

Swede Lake

10-0095

Aquatic recreation

Unnamed Lake (Grace)

10-0218

Aquatic recreation

Winkler Lake

10-0066

Aquatic recreation
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Table 2-10. Impaired Streams in the CCWMO (Source: MPCA, 2008)

Crow River, South Fork

07010205-508

Buffalo Cr to N Fk Crow R

Crow River, South Fork

07010205-508

Buffalo Cr to N Fk Crow River

Aquatic life

Crow River, South Fork

07010205-508

Buffalo Cr to N Fk Crow River

Aquatic life

Crow River, South Fork

07010205-508

Buffalo Cr to N Fk Crow River

Aquatic consumption

Mercury in
Fish Tissue

Turbidity

Affected
Use

Fish
Bioassessments

Reach
Description

Fecal Coliform

Reach
Number

Chloride

Impaired
Stream

Dissolved Oxygen

Pollutant/Stressor



Aquatic recreation

Year
Listed

2006


2002


2004


2004

Chaska Creek

07020012-512

Headwaters to Minnesota R

Aquatic recreation



2006

Bevens Creek

07020012-514

Silver Cr to Minnesota R

Aquatic recreation



2002

Bevens Creek

07020012-514

Silver Cr to Minnesota R

Aquatic life

Bevens Creek

07020012-515

Headwaters (Washington Lake) to Silver Cr

Aquatic life

Bevens Creek

07020012-515

Headwaters (Washington Lake) to Silver Cr

Aquatic life

Bevens Creek

07020012-515

Headwaters (Washington Lake) to Silver Cr

Aquatic recreation



Carver Creek

07020012-516

Headwaters to Minnesota R

Aquatic recreation





2002



2002



2002
2002
2002

Carver Creek

07020012-516

Headwaters to Minnesota R

Aquatic life



Silver Creek

07020012-523

CD 32 to Bevens Cr

Aquatic life



Silver Creek

07020012-523

CD 32 to Bevens Cr

Aquatic recreation



2006

Unnamed creek

07020012-526

Headwaters to Carver Cr

Aquatic recreation



2006

Unnamed ditch

07020012-527

Burandt Lk to Unnamed cr

Aquatic recreation



Unnamed ditch

07020012-527

Burandt Lk to Unnamed cr

Aquatic life

Sand Creek

07020012-528

Headwaters to Minnesota R

Aquatic recreation

Unnamed ditch (East Creek)

07020012-581

Unnamed cr to Minnesota R

Aquatic life

Unnamed ditch (East Creek)

07020012-581

Unnamed cr to Minnesota R

Aquatic recreation

Unnamed ditch (East Creek)

07020012-581

Unnamed cr to Minnesota R

Aquatic life

Unnamed creek
Unnamed creek (Lake
Waconia Inlet)
Judicial Ditch 22

07020012-618

Goose Lk to Unnamed wetland

Aquatic recreation



2008

07020012-619

Unnamed wetland to Lk Waconia

Aquatic recreation



2008

07020012-629

Unnamed cr to Silver Cr

Aquatic recreation



2006
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Figure 2-23. Impaired Waters (Source: MPCA, 2008)
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4.2.

Groundwater Resources

Note: This section will be updated as needed after the Carver County Geologic Atlas is completed.
Surface water and groundwater issues are typically addressed separately; however, they are components of a dynamic, connected
system that require a holistic management approach. Surface water and groundwater have a bi-directional interaction via groundwater
recharge and discharge. Water quality of the surface waters (lakes and streams) in Carver County can therefore have long-lasting
effects on the groundwater as well. All residents of Carver County rely on groundwater (aquifers) for drinking water; therefore, the
groundwater issues are equally important as surface water quality. Once groundwater has been contaminated, reclaiming it can be an
expensive and complex.

Surface-Groundwater Interaction
Groundwater begins as rain and snowmelt which seeps into the ground and percolates downward to an aquifer. Water infiltrates the
ground and travels downward under the force of gravity until it reaches a depth where water fills all the openings, called pore spaces, in
the soil or rock. The amount of infiltration is dependent upon the natural characteristics of the overlying bedrock formations and the soil
present. In porous surface material, such as sand or gravel, 40-50 percent of precipitation may infiltrate the aquifer. Seepage into less
porous surface material, such as clay, ranges from 5-20 percent.
The surface-groundwater interface is a transitional region between surface water and adjacent aquifers. Recharge and discharge are
terms for describing the flow of groundwater between surface water and aquifers. Recharge is the inflow to the groundwater system,
while discharge is the outflow from the groundwater system. The surface-groundwater interface plays a vital role in controlling exchange
of water, chemical constituents and contaminants between surface and groundwater. The interface between surface water and
groundwater is spatially fluctuating, and influenced by a number of processes at various scales. This region is often functionally
important to biotic integrity of water resources, providing for nutrient and dissolved oxygen exchange and refuge for certain organisms
during drought conditions.
Recharge. Recharge to the groundwater system occurs mainly as infiltration of precipitation through the unsaturated zone to the water
table.
The distribution of sand plain and till plains can affect the rate of recharge. Precipitation infiltrates more rapidly through sand than
through till. Land use practices also directly affect recharge. Increased urbanization has decreased wetland and wooded areas.
Manmade surfaces such as concrete, asphalt, and rooftops in urbanized areas tend to increase runoff, coupled with storm sewers which
divert runoff, further prevent infiltration of precipitation and percolation to the groundwater system. Changes in farming practices have
increased overland runoff and decreased the potential for groundwater recharge from precipitation. Increased runoff can elevate water
levels in lakes and wetlands and subsequently in the water table surrounding these bodies. Flow is increased and more concentrated
through water bodies, increasing the potential for contamination.
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Discharge. Discharge from groundwater occurs primarily into lakes, wetlands, streams or rivers. It can also occur where aquifers are
exposed in valleys. Groundwater typically flows into and out of a river through its bottom and sides. In some areas, groundwater
discharges to streams through seepage faces. The major rivers are important natural hydraulic boundaries for each aquifer from the
Ironton Galesville through the drift. The minor rivers are hydraulic boundaries for the drift aquifer and the bedrock aquifers which
immediately underlie the drift in the vicinity of the stream.
Alluvium in major river valleys tends to consist of repeated layers of fine silt, fine grained sand, and clay cut by thick layers of coarse
grained stream channel fill. Groundwater travels more easily horizontally than vertically in alluvium and can more readily leak in and out
through the sides of the river valleys than through the bottom. Leakage into and out of rivers is not only a function of alluvial and river
bed materials, but also a function of the difference in head between groundwater in adjacent aquifers and the stage of the river. When
the groundwater head is higher than the river stage, groundwater will flow into the river. When the situation is reversed, river water will
flow into the aquifer.
Springs and seepage faces occur along the sides of valleys. Springs may be found at various levels along steep sided cliffs typical of
the study area where a more transmissive layer in an aquifer overlies a less transmissive layer, typically a confining unit. Water tends to
flow along the contact between the two layers. For both springs and seepage faces, the direction of water movement is one way from
the groundwater system to the stream. When the groundwater level drops below the altitude at which seepage or spring flow can occur,
discharge from the groundwater system to the stream ceases.
Lakes and wetlands represent locations where the water table intersects the land surface and groundwater can flow directly in to and out
of these features. Recharge and discharge rates are directly affected by river and stream levels. During flood periods, recharge from
rivers may increase the level of the water table significantly.

Aquifers
An aquifer is a geologic formation capable of yielding water in sufficient quantity to constitute a usable supply for human use. The water
may be confined by an impermeable material, typically bedrock, above and below the porous material containing water. The
hydrogeologic structure in Carver County consists of several layers, most of which are, or could be utilized for water supply, at least for
domestic purposes. At present, the most important sources are the glacial drift, the Prairie du Chien-Jordan (for individual residential
use), and the Ironton-Galesville and Mt. Simon aquifers (typically for municipal use). There is no layer that acts as an aquaclude, or
impervious layer that stops vertical water movement. All of the layers conduct water to one extent or another. Each aquifer and confining
bed in Carver County is described below.
St. Peter Aquifer. This aquifer is made up solely by the St. Peter sandstone formation. Pumping yields range from 100-250 gallons per
minute.
Prairie du Chien-Jordan Aquifer. This aquifer is a major source of water in Carver County. Twenty-six percent of the bedrock wells
interpreted by the MGS are finished in this formation. Yields range from 500 to 1000 gallons per minute and can exceed 2000 gallons
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per minute. The formation consists of several types of rock in the Prairie du Chien group and Jordan sandstone. It is confined by the St.
Peter sandstone formation in northern Chanhassen, and by drift elsewhere in the county.
St. Lawrence/Franconia Confining Bed. This unit acts as a confining layer due to its silty and shaly composition. The formation is
present throughout the county and is missing only in areas where erosion has created bedrock valleys. While it does perform a confining
function, it does not completely stop the movement of water. The rate of flow through this formation is slower than through the
formations typically considered aquifers. Thirty-two percent of the bedrock wells interpreted by the MGS are finished in this formation
and most are used for domestic water supply in Carver County.
Ironton-Galesville Aquifer. This formation functions as an aquifer and can yield 100-500 gallons per minute. The number of wells
finished in the formation is significant, but not as large as the number finished in the formations above. The aquifer is present throughout
the county and is absent only where it is dissected by bedrock valleys.
Eau Claire Confining Bed. This formation acts as a confining bed for the Mt. Simon aquifer. As with the St. Lawrence/Franconia
formation, the Eau Claire formation does not totally stop vertical transmission of water, but rather transmits water slowly. In some areas,
wells may be finished in this formation, but it does not appear to be a significant source of water in Carver County.
Mt. Simon Aquifer. This formation is a major aquifer, yet its use in the future may be limited to domestic use. Yields range from 200
gallons per minute up to 2000 gallons per minute in some areas. The aquifer underlies the entire county and is confined by the Eau
Claire sandstone. The Mt. Simon aquifer is exposed in the major valley and fault areas in San Francisco and Hancock Townships.
Underlying layers. It is believed that a small layer of sedimentary deposit rests above the basement rock of volcanic origin, and together
these layers are known as the Keweenawan Supergroup. The data available at this time indicates that these formations do not directly
affect the groundwater system in Carver County.

Sensitivity to Contamination
One of the principal reasons for engaging in a groundwater planning process is to gain an understanding of the groundwater system’s
sensitivity to contamination. Determining the sensitivity of the county’s groundwater to contamination is an important step in prevention.
A sensitive area is defined by Minnesota Statute as “a geographic area defined by natural features where there is a significant risk of
groundwater degradation from activities conducted at or near the land surface” (Chapter 103E.005, subd. 13). The sensitivity of an area
is assessed using geology, soils, and hydrology to determine its susceptibility to contamination from land uses at the surface.
An understanding of the groundwater sensitivity across the county in more than general terms is difficult and expensive to attain.
Surface level information can be attained from the county soil survey, yet any detailed information of the sub-surface system requires
extensive boring or other highly technological investigations and may only result in localized information. Because of this, characteristics
of the system must be estimated between points where information is available.
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Four factors affecting sensitivity are included: 1) Level 1 Sensitivity analysis, 2) general discussion of the boundary conditions of aquifers
in Carver County, 3) initial estimates of the confining effect of the upper portion of the glacial till, and 4) identification of the bedrock
valleys. The Level 1 assessment is a method of defining groundwater sensitivity based on evaluation of surface materials. It is the
primary factor in determining sensitivity. Level 2 and 3 analyses are not planned for at this time primarily due to high cost .They may be
conducted at a later date, if needed.
Level 1 Assessment. The "Level 1 Assessment" is a method of identifying groundwater sensitivity based on evaluation of surface
materials. This assessment methodology is outlined in the "Criteria and Guidelines for Assessing Geologic Sensitivity of Groundwater
Resources in Minnesota, developed by the Geologic Sensitivity Project Workgroup and published by the DNR, June 1991. Assumptions
are made about the parent material (the material between the bottom of the soil profile and the bedrock) based on the characteristics of
the surface soil. While this method is certainly not foolproof, it gives an initial indication of groundwater sensitivity based on the
permeability of the soil and the proximity of the water table to the surface. The areas with a high sensitivity either have a high
permeability, a high water table, or both. Wetlands, rivers and lakes are also defined as having high sensitivity because the water table
is at the surface and is highly subject to contamination. Large areas with high or very high sensitivity are located close to the Minnesota
River Valley and around the Crow River in the northwest portion of the county. Other occurrences of high sensitivity are scattered
throughout the county.
Boundary Conditions of Aquifers. Water enters and leaves each aquifer at its boundary with another aquifer. The condition of the
boundaries between each aquifer plays a role in determining the potential for contamination between aquifers. The condition of the
boundaries of the aquifers in Carver County is described below.
Glacial drift usually contains the water table, the upper boundary of the aquifer system, which directly affects that part of precipitation that
infiltrates to the water table and recharges the aquifer system. Some water in the drift is diverted by shallow groundwater flow systems
that discharge to minor rivers and streams or as seepage through bluffs at places along the Minnesota River. The rest leaks out of the
drift into deeper groundwater flow systems. Groundwater also moves upward through the drift from bedrock aquifers and discharges as
leakage to rivers and streams. As mentioned previously, drift in bedrock valleys can significantly affect movement of water between
aquifers. The drift controls rates of leakage of water between underlying bedrock aquifers and lakes and wetlands.
The St. Peter aquifer receives water as leakage directly through the overlying drift.
The Prairie du Chien-Jordan aquifer receives water as leakage directly through overlying drift and through leaks between the aquifer and
the overlying lower St. Peter and underlying St. Lawrence Franconia confining units. Groundwater from the aquifer discharges as
leakage to river bottoms, or seepage through bluffs along the present day valleys of the Minnesota River.
The Ironton Galesville aquifer receives water as leakage through directly overlying drift and buried bedrock valleys. Groundwater leaks
between the aquifer and the overlying St. Lawrence Franconia and underlying Eau Claire confining unit. Groundwater discharges as
leakage through overlying bedrock aquifers and drift to the Minnesota River.
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The Mount Simon Hinckley receives water as leakage directly through overlying drift outside the county and from the overlying units.
There is no direct discharge in Carver County. Groundwater is assumed not to leak from underlying rocks across the base of the aquifer,
making the base the lower external boundary of the aquifer system.
Confining Layers in the Drift. The rate at which water can travel vertically is a major factor in determining sensitivity. A high rate of
vertical travel means that a surface contaminant can reach the lower aquifers in a relatively short period of time. The time available to
intercept the contaminant is then quite short. Conversely, in areas where the aquifers are protected by layers with relatively low
permeability, the time available to intercept a contaminant is relatively longer. Determining the extent of confining layers is essential to
assessing sensitivity. In Carver County, all of the aquifers, from the Mt. Simon-Hinckley up to the drift aquifers are recharged to some
extent from within the county. None of the layers considered "confining layers" are true aquacludes (a layer that has a very high
resistance to the vertical movement of water), they all transmit water to some extent. Subsequently, bedrock aquifers that lie under
confining layers are not absolutely protected from contamination.
Clay provides a high level of confinement, so the thickness of the clay layer is a reasonable measure of the relative level of protection. It
must be kept in mind that the drift has a highly complex structure and that the layers of clay are rarely continuous or impermeable. It is
highly likely the clay layers contain permeable lenses and connections. Exceptions are in the bedrock valleys and in the northwest part
of the county where wells are typically finished well above the bedrock and the full depth of the drift is not reported. Also the data in the
extreme west is based on a very limited number of wells and is less reliable than in other areas.
Bedrock Valleys. Bedrock valleys are critical to groundwater planning due to the potential for connection between aquifers, rapid
transport of contaminants from the surface to aquifers, and the possibility for rapid linear transport of contaminants. Figure 2-24 shows
bedrock contours and the location bedrock valleys in the CCWMO. Bedrock valleys can short circuit the natural protection provided by
confining layers in the drift and the bedrock confining layers - the valleys are "holes" in the layers of rock that normally substantially
retard the vertical movement of contaminants. Bedrock valleys may also be a source of large quantities of water.
All bedrock valley areas should be considered sensitive areas because of the potential for direct access to multiple aquifers. Areas
where highly permeable material overlays a valley or where an existing river intersects a valley should be considered highly sensitive.
The buried valley system in Carver County is deep and exposes several formations. The valley system cuts through the confining St.
Lawrence/Franconia formation, the Ironton-Galesville aquifer, the Eau Claire aquifer and the Mt. Simon aquifer in a major valley to the
south. The Keweenawan Supergroup is also exposed in the southern valley.
Bedrock valleys are a significant factor in groundwater planning. Confining or retarding layers such as clayey till or the confining bedrock
layers (St. Lawrence/Franconia, Eau Claire, or lower St. Peter) under normal circumstances segregate the water of various aquifers.
While some interchange occurs it is somewhat limited and occurs over a relatively long period of time. Problems in one aquifer are
generally limited to that aquifer by confining beds. The bedrock valleys, however, can provide an opportunity for potential intermixing of
the water from all of the aquifers through which the valley cuts. This situation can introduce pollutants from the surface of an upper drift
aquifer into lower drift and bedrock aquifers.
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Figure 2-24. Bedrock Contours (Source: Minnesota Geological Survey)
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Groundwater Quality
Limited groundwater quality and quantity data are available for the watershed. Testing of private wells by Carver County staff began in
1993 and continued through 2005. The initial testing in 1993 had several purposes:
−
Establish guidelines and sampling protocol to conduct a comprehensive, consistent groundwater sampling/monitoring program for
the County.
−
Record a baseline of groundwater quality data for Carver County.
−
Record groundwater quality data in areas of high sensitivity.
−
Create an awareness and interest in groundwater protection throughout the County.
In 1993, 117 wells included were chosen based on location (12 wells were selected from each township to provide County-wide
sampling), and type (half of the wells were finished in bedrock, and the other half were drift wells). The groundwater retrieved from these
wells was submitted for a nutrient package testing (nitrogen, phosphorous, etc.). Results show the majority (90%) of wells in the County
showed little or no traces of nitrates, or other substances and that wells with elevated amounts of nitrates were clustered in certain areas
of the county.
Testing done in 1994 and 1995 focused on highly sensitive areas of the County. Tests also focused on only drift wells and were from a
sample of wells not included in the 1993 data. Results from these testing years showed similar patterns as those in 1993, with a small
number of wells with elevated nitrates. Wells with elevated nitrate levels were generally clustered in the Carver Highlands area in the
southeast portion of the County.
In 1996 samples were collected from wells sampled in 1993, wells in high sensitivity areas, and wells that had previously tested positive
for high nitrates. In addition to the nutrient package, some samples were also tested for optical brighteners and tritium. Optical
brighteners occur in detergents and stay present in the water as they pass through septic tanks, drainfields and the soil; testing for
optical brighteners can help determine if wells are drawing water leaching from septic drainfields. The tests did not reveal any optical
brighteners in the wells. This could mean that the wells tested were not drawing water leaching from septic drainfields or the water from
the drainfields has not reached the depth of the wells.
Tritium is a radioactive isotope of hydrogen which has both commercial and military applications. Tritium occurs naturally due to
interactions between the atmosphere and cosmic radiation. Detection of tritium in water takes advantage of the small amounts of
radioactivity it emits. Tritium’s half-life is 12.43 years, so scientists can use tritium to estimate how long water has been underground. By
measuring the concentration of radioactive tritium in a groundwater sample, geologists can approximate the age of the water. Results
from the seven wells tested (six bedrock, one drift) revealed no or low amounts of tritium. This indicates that the water in the aquifers
has been there since the mid 1940’s.
In 1997 testing focused on wells in the St. Peter sandstone aquifer. Some wells in the Carver Highlands area that had previously tested
high for nitrate levels were also sampled. 43 samples were collected and tested for nutrients and tritium. Nitrates were found in some of
the wells, confirming earlier test results and indicating that further work is needed on determining a source of the nitrates. Tritium tests
revealed the presence of “old water”.
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1998 well tests concentrated on the Jordon aquifer. Samples were submitted for nutrient testing and tritium tests. Continued testing was
done in the Carver Highlands area. Results continued to show elevated nitrate levels in the Carver Highlands area. Tritium tests
revealed one well with “young water”. This well was located in a buried drift aquifer and also had elevated nitrates.
1999-2001 well tests again focused on the Carver Highlands area, with a few additional samples from wells in the Franconian and St.
Lawrence aquifers.
2002 well tests concentrated in Camden Township, samples were taken from both drift and bedrock wells. Samples were submitted for
nutrient testing and tritium tests. Nitrates were only detected in one well at below 10 ppm.
2003 well testing concentrated in Young America Township, samples were collected from both drift and bedrock wells and submitted for
nutrient and tritium tests. Nitrates were detected in 4 of 10 wells below 10 ppm.
2004 well testing concentrated in Hollywood Township. Samples were submitted for nutrient and tritium tests. Nitrates were not detected
in any of the samples and tritium analysis indicated the water tested was greater than 50 years old.
2005 well testing concentrated in Laketown Township. 15 wells were sampled for nutrients; nitrates at very low levels were detected in
two wells.

Wellhead Protection
The federal Safe Drinking Water Act requires states to implement Source Water Protection Programs to help prevent contaminants from
entering public drinking water sources. The Minnesota Department of Health (MDH) requires public water suppliers to develop Wellhead
Protection Studies to delineate and manage the area surrounding a public water source such as a groundwater well. A number of the
communities in the watershed have completed those studies and have designated Drinking Water Supply Management Areas (DWSMA)
and Wellhead Protection Areas for their public wells. The risks and vulnerability to contamination of the drinking water supply have been
identified for each area and management plans for minimizing that risk have been developed and approved by the MDH. Figure 2-25
shows the Wellhead Protection Areas and associated DWSMA by vulnerability risk.
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Figure 2-25. Wellhead Protection Areas (Source: Minnesota Department of Health)
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3 MAJOR ISSUES
1. OVERALL GOALS
Carver County recognizes the importance of the natural resources within its boundaries, and seeks to manage those resources to attain
the following goals:
1. Protect, preserve, and manage natural surface and groundwater storage and retention systems;
2. Effectively and efficiently manage public capital expenditures needed to correct flooding and water quality problems;
3. Identify and plan for means to effectively protect and improve surface and groundwater quality;
4. Establish more uniform local policies and official controls for surface and groundwater management;
5. Prevent erosion of soil into surface water systems;
6. Promote groundwater recharge;
7. Protect and enhance fish and wildlife habitat and water recreational facilities; and
8. Secure the other benefits associated with the proper management of surface and ground water.
To respond to these goals, this section of the plan describes the set of issues requiring implementation action. MN Rule 8410 describes
a list of required plan elements. Carver County has determined the following issues to be of higher priority. Items not covered in this
plan will be addressed as necessary to accomplish the higher priority goals. Each issue is summarized followed by background
information, specific goals, and implementation steps. The issues include:
−
−
−
−
−
−

Surface Water Management
Impaired Waters and TMDL Approach
Urban Stormwater Management
Wetland Management
Agricultural Practices
Sanitary Sewer Discharge
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−
−
−
−
−

Upland Natural Resource Management
Groundwater Management
Solid and Hazardous Waste
Education
Monitoring and Assessment

3. Major Issues
3.i

3A SURFACE WATER MANAGEMENT
1. ISSUE
Poor management of surface water resources and surrounding land can have major impacts on water quality and flooding. Failure to
take into account the context of the surrounding watershed when addressing surface water management issues can also result in
solutions that are unsuccessful or have unintended consequences.

2. BACKGROUND
This chapter discusses some of the tools the CCWMO can use to manage shoreland, regulate floodplains and ditches, and control water
levels. There is some overlap between the issues and information presenting in this chapter and those presented in the Urban
Stormwater Management and Wetland Management chapters. Where appropriate, the Urban Stormwater Management and Wetland
Management chapters are referenced here. For more detailed information on stormwater and wetland issues, please see those chapters.

2.1. Shoreland Management
The way in which lake and river shoreland areas are used and developed can affect water quality, water use, wildlife habitat, and the
amount of open space in the landscape. In order to maintain or improve these features, the 1969 Shoreland Management Act required
the MN DNR to develop and implement standards for the management of land within the shoreland area of lakes and streams. The
minimum standards were initially developed by the MN DNR in 1970, revised in 1989, and are currently undergoing revisions again.
These standards set guidelines for the use and development of shoreland property including: a sanitary code, minimum lot sizes,
minimum water frontage, building setbacks, building heights, and subdivision regulations. Local units of government with shoreland are
required to adopt these or stricter standards into their zoning ordinance.
As part of its Zoning Code, Carver County has adopted a Shoreland Management Ordinance that implements the statewide shoreland
management standards. This ordinance is in effect in the unincorporated area of the county; cities in the county are not covered under
the County Shoreland Management Ordinance. This Plan requires that each city adopt a shoreland ordinance or equivalent. The status
of the city shoreland ordinances are summarized in Table 3A-1
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Table 3A-1. Status of Shoreland Ordinances for Cities in the CCWMO
Status
Municipality

No Shoreland in
the CCWMO

DNR Approved
Ordinance
(year approved)

DNR Approved
Ordinance w/
Conditions
(year approved)

Carver
Chanhassen
X
1
Chaska
pre-1989
Cologne
Hamburg
X
Mayer
New Germany
X
Norwood Young America
2005
Victoria
1994
Waconia
1995
Watertown
1
Chaska adopted an ordinance prior to publication of revised State Shoreland Rules in 1989.
2
Mayer adopted and approved a shoreland ordinance in 2001.
3
DNR records show Watertown is in the process of developing a shoreland ordinance.

No Record of
Approved
Ordinance

X
X

2

X

3

2.2. Floodplain Management
Regulatory Framework
State law defines the floodplain as the area covered by a flood that has a one percent chance of occurring each year, also known as the
100-year or regional flood. The floodplain is divided into two parts: the floodway and flood fringe. The floodway includes the river channel
and those portions of the adjoining floodplain that are needed to discharge the 100-year flood. The flood fringe is the portion of the
floodplain outside the floodway.
The MN DNR oversees the administration of the state Floodplain Management Program (see MN Statutes 103F.101 -103F.165 and MN
Rules 6120.5000 - 6120.6200). The purpose of the program is to promote and ensure sound development in floodplain areas in order to
protect the health and safety of the public, minimize loss of life, and reduce economic losses caused by flood damages. The MN DNR
has developed minimum standards for floodplain management and requires all local floodplain regulations to be compliant with these
minimum standards. LGUs that have floodplain management ordinances are shown in Table 3A-2.
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Table 3A-2. Status of Floodplain Ordinances for Cities in the CCWMO.
LGU
Carver County
(unincorporated
areas)
City of Carver

Ordinance
Adopted/Amended

DNR Approved

FEMA Map Date

1/21/92

8/17/92

2/06/95

8/20/90(cond)

1/06/88 (South Fork Crow
River Letter of Map Revision
1/29/2004)
3/26/76

Chanhassen

3/11/91

4/02/91

7/02/79

Chaska

6/16/98
None (Does not
participate in NFIP)
None (Does not
participate in NFIP)

7/01/93

7/20/98

Cologne
Hamburg
Mayer

None
None
10/8/01

1/29/04

None (Does not
participate in NFIP)

None

Victoria

6/11/75

Waconia

4/13/92

8/05/92

No Significant Flood Hazard
Area according to FEMA
No Significant Flood Hazard
Area according to FEMA
1/05/78

Watertown

8/11/92

9/28/92

8/18/92

New Germany
Norwood Young
America

Because of the importance of the 100-year floodplain in storing and conveying a regional flood, the CCWMO will require mitigation of any
volume lost due to fill in the floodplain.
The MN DNR has been delegated authority to oversee the Federal floodplain management program by the Federal Emergency
Management Agency (FEMA). FEMA still has a significant impact on local floodplain regulation through its role in publishing local
floodplain maps and the National Flood Insurance Program (NFIP).
Under NFIP, federally insured or regulated institutions must require flood insurance policies on all new loans for structures in mapped
floodplain areas recognized by the Federal Emergency Management Agency (FEMA). Property located in the floodplain is available from
the local building or zoning official ("Flood Hazard Boundary Maps" or "Flood Insurance Rate Maps" furnished by FEMA). Property
owners should also be aware that they can buy flood insurance if they are not in a mapped floodplain on the FEMA maps, as long as
their community is participating in the NFIP. In fact, a high percentage of the claims though the NFIP are for properties that are not within
the mapped floodplain on the FEMA maps but that are affected by smaller basins or streams
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Updated Flood Maps and Studies
Most of the flood studies and FEMA maps were done in the 1970’s. As development pressures increase in the mapped floodplain areas,
the need for updates and improvements to the official maps is becoming increasingly evident. In addition, the available technical
information and models are much improved in the last 20-30 years. The FEMA maps for Chaska were updated in 1998 to reflect the U.S.
Army Corps of Engineers major flood reduction project along the Minnesota River, Chaska Creek and East Creek. The FEMA maps for
the City of Watertown were updated in 1992 to reflect a reduction in the 100 year flood volume. This recalculation resulted in a
substantial lowering of the Regulatory Floodplain Elevation (RFPE) in the City. In January 2004 similar calculations were completed for
the unincorporated areas affected by the South Fork Crow River and its tributaries. Digital Flood Insurance Rate Maps (DFIRMs) and
establish Base Flood Elevations (BFEs) are being developed for this area.

2.3. Lake Management
Table 3A-3 summarizes the water quality standards for Lakes in the CCWMO. Additional information on lake management can be found
in Section 2.6 of this chapter, Chapter 3B Impaired Waters, and Chapter 3K Monitoring and Assessment.
Table 3A-3. Lake Water Quality Standards
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Years
Monitored

Impairment
Status

10-0063
10-0028
10-0067
10-0109
10-0019
10-0069
10-0103
10-0110
10-0107
10-0084
10-0127
10-0079
10-0121
10-0031
10-0089
10-0014

1999
1999
-1999
1974 - 2010
1979 - 2010
1999
1999
1999
1999 - 2010
1999 - 2006
-1979 - 2010
1999 - 2006
1979 - 2010
1999 - 2010

Unknown
Unknown
Unknown
Unknown
Not Impaired
Impaired
Unknown
Unknown
Unknown
Impaired
Impaired
Unknown
Impaired
Impaired
Impaired
Impaired

Secchi
Depth (m)

Assumption
Aue
Barlous
Barnes
Bavaria
Benton
Berliner
Brand
Braunworth
Burandt
Campbell
Donders
Eagle
Gaystock
Goose
Hazeltine

DNR
Lake ID

Chlorophy
ll-a (ug/L)

Lake

Total
Phosphor
us (ug/L)

Lake Goals

< 60
< 40
< 60
< 60
< 40
< 60
< 60
< 60
< 60
< 40
< 60
< 60
< 60
< 60
< 60
< 60

< 20
< 14
< 20
< 20
< 14
< 20
< 20
< 20
< 20
< 14
< 20
< 20
< 20
< 20
< 20
< 20

>1.0
>1.4
>1.0
>1.0
>1.4
>1.0
>1.0
>1.0
>1.0
>1.4
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
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Table 3A-3. Lake Water Quality Standards

Years
Monitored

Impairment
Status

Hydes
Jonathan
Kelly
Lippert
Long
Maria
McKnight
Meuwissen
Miller
Millman
Mud
Myers
Oak
Patterson
Reitz
Rice
Riverpointe Pond
Rutz
Scott
Swan
Swede
Tiger
Unnamed Lake (Hilk)
Unnamed Lake
Unnamed Lake
Unnamed Lake
Unnamed Lake
Unnamed Lake
Unnamed Lake (Grace)
Waconia
Winkler
Young America

10-0088
10-0217
10-0021
10-0104
10-0016
10-0058
10-0216
10-0070
10-0029
10-0090
10-0094
10-0068
10-0093
10-0086
10-0052
10-0078
10-0250
10-0080
10-0022
10-0082
10-0095
10-0108
10-0085
10-0149
10-0150
10-0151
10-0181
10-0187
10-0218
10-0059
10-0066
10-0105

1985 - 2010
2002 - 2010
-1999
2001 - 2003
1999 - 2005
2006 - 2010
1979 - 2008
1994 - 2010
--1999
1973 - 2008
1999
1985 - 2010
1999
-2000 - 2010
-1999
1996 - 2010
1999 - 2003
1999
-----2002 - 2010
1948 - 2010
1976 - 2010
1999

Impaired
Impaired
Unknown
Unknown
Unknown
Impaired
Impaired
Impaired
Impaired
Unknown
Unknown
Unknown
Impaired
Unknown
Impaired
Unknown
Unknown
Impaired
Unknown
Unknown
Impaired
Impaired
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Impaired
Not Impaired
Impaired
Unknown
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Secchi
Depth (m)

DNR
Lake ID

Chlorophy
ll-a (ug/L)

Lake

Total
Phosphor
us (ug/L)

Lake Goals

< 40
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 40
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 60
< 40
< 60
< 60

< 14
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 14
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 20
< 14
< 20
< 20

>1.4
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.4
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.0
>1.4
>1.0
>1.0
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2.4. Stream Management
Stream Setbacks
Definition and Justification.
Like wetland transition setbacks, stream setbacks provide many benefits and functions. The area of natural vegetation next to the stream
acts at the “right of way” for a stream and functions as an integral part of the stream ecosystem. This transition area helps protect
streams from the impacts of development: for example, pollution from stormwater runoff or changes in the volume, rate, frequency, or
duration of stormwater entering the streams. Some of the benefits of stream setbacks include 1:
−
−
−
−
−
−
−

Maintaining stream “right of way” allowing for lateral movement of stream
Providing effective flood control and reducing small drainage problems & complaints
Protecting streambank from erosion
Increasing property values
Reducing watershed imperviousness
Increasing pollutant removal
Providing food and habitat for wildlife

Purpose and Application.
In order to provide continuity and uniformity throughout the watershed, the CCWMO will develop minimum stream setbacks to be
implemented in all areas of the CCWMO (setbacks for wetlands are discussed in the Surface Water Management Chapter). Cities within
the CCWMO can choose to adopt and enforce stream buffer standards that are stricter than the stream setbacks of the CCWMO.
General Description of Setback Requirements.
Stream setbacks may be required as part of any new development or redevelopment and will apply to watercourses identified in the
2000 Carver County Stream Inventory. Setbacks will begin at the bankful elevation and must be established in appropriate vegetation.
After becoming established, the vegetation in the setback area should be maintained in a natural state. Stream setbacks are not
intended to restrict all use of the area or to restrict all types of vegetation management within the area (e.g. some types of buffer
harvesting may be allowed). Stream setback areas containing adequate natural vegetation before development occurs may be
preserved without planting additional vegetation.

1

T. Schueler and H. Holland, eds. (2000). The practice of watershed protection: the architecture of urban stream buffers. Ellicott City, MD: Center for Watershed
Protection.
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This Plan recommends the following factors for consideration in regards to future stream setback regulatory requirements:
1. Consider existing stream and ditch programs and regulations (Minnesota Public Drainage Law, the Shoreland Management Act,
and buffer programs available through the NRCS and SWCD) during the development of stream setbacks.
2. Allow flexibility in the width of the setback based on pre-existing uses, slope, stormwater flow, stream restoration opportunities.
3. Allow the standard setback to be decreased (but not eliminated) if the site design mitigates for the setback decrease elsewhere
on site by preserving or enhancing other natural site features. For example, setbacks may be reduced for preserving upland
areas that are adjacent to the stream and extend beyond the standard setback.
4. Most linear projects should be exempt from the stream setbacks based on site specific criteria that will be developed as part of
the CCWMO Rules update.

Stream Restoration
Stream restoration is a valuable tool that will help achieve TMDL goals for specific water bodies that are affected by stream bank
erosion. In order to maximize the benefits associated with stream restoration, the County will identify and prioritize stream restoration
opportunities. The following factors will be considered:
−
−
−
−
−
−
−
−
−
−

Availability of funding
Feasibility of implementation
Number of project partners
Projects that provide multiple benefits will be prioritized above projects that provide only one benefit
Projects that restore streambanks in a more natural setting will be prioritized above project that restore streambanks in developed
areas,
Projects that utilize bioengineered solutions will be prioritized above projects that utilize more traditional engineering techniques,
Inclusion of restoration area on other County or LGU priority lists,
Inclusion of restoration area in TMDL implementation plans,
Benefits provided by restoration area to impaired water bodies, and
Balancing restoration opportunities among major watersheds in the CCWMO.
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Channel Obstructions
Trees continue to provide ecological benefits even after they have fallen into a stream or river. Tree branches, bark, and trunks that fall
into streams increase the diversity of habitat within the stream and provide cover and food for fish and macroinvertebrates living in the
stream. If a fallen tree is still connected to the bank by its root system, the intact roots also help to prevent stream bank erosion during
seasonal floods and high flows. In some cases fallen trees, and/or accumulated vegetation in a creek or stream can create a dam effect
and cause flooding to nearby property or the slowing of drainage away from property. To address the removal of channel obstructions,
the CCWMO will use the following guidelines concerning this issue:
If an obstruction fills approximately 75% of the bankful channel an evaluation may be requested. County staff will evaluate the
obstruction to determine if its overall effect on flow is significant and/or if the obstruction in the channel may cause potential threats of
flooding to nearby dwellings. If an obstruction does not fill 75% of the bankful channel, but the water level change across the
obstruction is significant, staff may perform further technical evaluations to determine if the obstruction should still be removed from
the channel. If it is determined that the obstruction be removed, the County will request the riparian landowner to remove the
obstruction. The County reserves the right to assist the riparian landowner with the removal of an obstruction on a case-by-case
basis. If the County seeks removal of a woody debris obstruction, the site must be evaluated for post removal restoration due to the
impacts of the removal activity to the banks, bed, and flow characteristics of the site. Keep in mind that all existing legislation and
regulations apply (i.e. State Protected Waters). Riparian landowners may clear a channel as long as they don’t alter the bank,
however, additional restrictions do apply for beaver dams. The DNR should be contacted for advice, clarification, or permit
applications related to alterations to protected waters.

2.5. Ditch Regulations
Agriculture in Minnesota depends upon a network of artificial drainage, including open ditches, trenches, and underground tile systems.
In Carver County, this public drainage system is under the jurisdiction of the County Ditch Board (see Figure 17 in the Land and Water
Resource Inventory Chapter). The makeup of the Ditch Board is based on the location of the ditch system and could include Carver
County Board members as well as neighboring County Board members. The Carver County Board also has jurisdictional authority over
the CCWMO. The County Ditch Board can issue work orders to construct, maintain, or improve drainage systems based on petitions
from landowners whose property is drained by the public system. Additional information on ditch regulations can be found in Minnesota
Statutes Chapter 103E.

Benefits of Artificial Drainage
Many soils in Carver County have poor natural drainage and would remain waterlogged for several days after excess rain without
artificial drainage. Saturated soils do not provide sufficient aeration for crop root development and most crops grown in Minnesota will not
tolerate saturated soil conditions for more than a couple days. Artificial drainage is typically utilized on soils with slow water permeability
or soils with layers that restrict water movement. Artificial drainage can provide economic benefits by increasing crop yields by allowing
more timely fieldwork and reducing stress to growing crops.
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Impacts of Artificial Drainage
Although agricultural drainage improves agricultural production, there are concerns about its potential negative impacts on natural
hydrologic processes and the water quality of water bodies receiving water from artificial drainage systems. These impacts may
contribute to surface water impairments in the County.
Hydrologic Effects.
Artificial drainage systems are designed to remove excess water from waterlogged soils more rapidly than under natural hydrologic
conditions. Artificial drainage eliminates the natural system of storage in a watershed by draining or partially draining depressions. There
are concerns about the downstream hydrological effects of artificial drainage. Streams and ditches in watersheds with artificial drainage
have become "flashier" over time, carrying more water and rising more rapidly after storm events. This “flashiness” can increase the rate
of bank erosion, cause localized flooding, and lead to increased turbidity and lower levels of dissolved oxygen in the stream.
Water Quality.
Subsurface flow moving through the soil to underground tile systems can carry nitrates, phosphorus, fertilizers, pesticides, manure, and
other soluble constituents that end up in nearby surface water. In addition, surface intakes provide a more or less direct pathway for
sediment and other contaminants in surface runoff to reach nearby surface waters.

CCWMO Interaction with Ditch Regulations
Buffer Requirements.
Buffers along newly constructed public ditches have been required by Minnesota Statute 103E.021 since the 1970s. Since many public
ditches in the county were constructed prior to the 1970s, the requirement to install permanent grass buffer strips is most often triggered
when there is a petition for a public drainage ditch improvement or a redetermination of benefits. The CCWMO supports and encourages
the use of grass buffer strips along the public drainage system as required by Minnesota Statute 103E.
CCWMO Projects.
Any CCWMO projects that would alter the public drainage system must go through the petition process outlined in Minnesota Statutes
103E. Such projects may include outlet improvements, impoundments, improvements, or abandonments.
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Mitigating the Impacts of Artificial Drainage.
The CCWMO encourages the use of best management practices (BMPs) that mitigate the impacts of artificial drainage. The following list
of recommended BMPs for ditches is based on the Natural Resources Conservation Service’s Conservation Practice Standards.
Technical assistance in implementing these BMPs and cost share funding will be available from the SWCD. Ditch projects would be
permitted under the CCWMO water rules process.
-

Access Control
Channel Bank Vegetation
Controlled Drainage
Critical Area Planting
Dam
Diversion
Fish Stream Improvement
Grad Stabilization Structure
Lined Waterway or Outlet
Mulching
Pond
Prescribed Burning
Prescribed Grazing
Riparian Forest Buffer
Riparian Herbaceous Cover

-

Sediment Basin
Streambank and Shoreline Protection
Structure for Water Control
Subsurface Drain
Surface Drainage Field Ditch
Surface Ditch (Main or Lateral)
Underground Outlet
Upland Wildlife Habitat Management
Vegetated Treatment Area
Vegetative Barrier
Water and Sediment Control Basin
Wetland Creation
Wetland Restoration
Wetland Wildlife Habitat Management
Adaptive Management Practices

2.6. Water Body Outlets and Control Structures
The condition of control outlets for water bodies can have significant impacts on riparian property and flora and fauna habitat both by
flooding and low water levels. Unnatural fluctuation in water level is detrimental. For example detrimental impacts from flooding can
cause the following:
−
−
−
−

Excessive erosion and sedimentation;
Flooding of nesting sites;
Degradation of vegetation due to excessive water levels;
Damage to nearby structures;

On the other hand examples of detrimental impacts due to lowering water levels by artificial design can lead to:
−
Alteration of the nature of lakes and wetlands;
−
Alteration of the value of recreation and aesthetics;
−
Impacts on flora and fauna habitat;
−
A threat to water supplies;
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The outlets of many basins within Carver County have been artificially altered over time by damming, excavation (or blasting) of outlet
ditches to lower levels, or construction of water level control structures and dams. Permits are required from the DNR for any alteration to
the outlet of a Public Water or Public Water Wetland, and for the construction of dams (in excess of 6 feet and with a maximum storage
capacity of 50 acre-feet or more). In many cases, the alterations were done before the DNR (formally the Department of Conservation)
required permits or without going through the legal permit process. There can be considerable controversy regarding both existing outlet
structures and proposed changes to outlets. Often there is disagreement among riparian property owners and/or the public over what the
“right” water level is on a basin. Often there is no party responsible for repairing the structure and the outlet structure falls into disrepair.
State law provides guidelines on what may be permitted by the DNR for construction, replacement or repair of an outlet structure, or for
alterations at the outlet that would affect water levels. However, the DNR cannot force a private party or LGU to construct or repair an
outlet structure. State law encourages units of government to be responsible for dams and outlet structures. The CCWMO will respond
on a case by case basis to citizen, landowner, and municipal concerns regarding outlet elevation concerns.
Table 3A-4 lists lakes with outlet concerns identified at the time of the writing of this Plan. Other water control structures may exist that
are not included. These structures will be dealt with in accordance with Plan policy. Table 3A-5 lists dams and control structures with
DNR permits.
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Table 3A-4. Lakes with Historical Outlet Concerns
Lake Name
Barnes Lake

DNR ID
10-109P

Berliner Lake

10-103P

Brand Lake

10-110P

Burandt Lake

10-84P

Miller Lake

10-29P

Oak Lake

10-93P

Schneewind Wetland

10-187P

Swede Lake

10-95P

Lake Waconia

10-59P
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Outlet Concern/Status
This outlet is located on private property and goes under T.H. 212. The current structure is a mix of
culvert sizes and types in various levels of repair. Concerns about high water levels persist.
This dam was replaced in 1999 under a DNR Wildlife permit on private land. The outlet is consistent
with a 1958 court order. There continue to be disputes about the water levels and whether to place a
control structure between the “upper” and “lower” lakes. Also, DNR Wildlife is concerned that DNR
does not own, or have legal easements for, the land where the dam is located.
General concerns have been raised about the condition of the outlet (which is a ditch to a culvert
under County Road 33) leading to high water levels.
The existing outlet on private land does not have a DNR permit. The current outlet is controlled by a
pile of rubble that is easily manipulated. Lake residents have had concerns with high and low waters
due to damming or removal of the rubble pile. Local legend is that the outlet was blasted open while
everyone was at church one Sunday morning in the 1940's, lowering the lake. The City of Waconia is
on record requesting County action on the structure. A new outlet has been designed but no additional
action has been taken.
A request to dredge at the outlet in order to lower the lake by two feet was an issue in the late 1970's
and early 1980's. Two landowners applied for a DNR permit to lower the lake and many other
residents were opposed to such action. The application was denied by DNR (January 3, 1983), and
went through the appeal process the next year.
There have been disputes about the flow direction of the natural outlet and the outlet elevation. Carver
County has worked with landowners since 2003 and has designed a new sheetpile structure to
establish the OHW. To date, no action has been taken due to lack of easement agreement with the
landowner.
Culverts in the existing dam at the outlet need replacement. Use of the dam road for access to private
homes was raised in 1999. DNR Wildlife, which manages the Schneewind Wildlife Management Area,
has considered plans to raise the dike to raise the water levels for a wildlife habitat enhancement
project.
There have been disagreements among the lakeowners about the level at which the lake should be
set. DNR considers the basin to be officially landlocked since the control elevation in the outlet ditch is
above the ordinary high water elevation. High water levels have led to several Watertown Township
and resident meetings. A Clemson leveler was installed in the summer of 1996 to alleviate beaver
dam problems.
Since the early 1900’s, records indicate issues related to the outlet of Lake Waconia. There was an
official DNR (Department of Conservation at that time) hearing in the early 1950's regarding a dam
structure. The hearing resulted in a 2/11/52 Findings of Fact and Order that DNR issue a permit to
Carver County for a 50' wide weir dam structure with a control elevation of 962.9' (NGVD, 1929). The
County passed a resolution disagreeing with the elevation in the order and did not construct the dam.
The existing County Road 10 culvert was constructed in 1961 and serves as the outlet to the lake.
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Table 3A-5. Dams and Control Structures with DNR Permits
Lake Name
Berliner Lake

DNR ID
10-103P

Permit No.
Permit 1999-6089

Crow River, South Fork

-

Permit 1989-6117

Goose Lake

10-89P

Permit 2004-3121

Lake Grace

10-218W

Permit 1967-799

Rutz Lake

10-80W

Permit 1995-6185

Notes
Permit was issued 5/13/99 to DNR Wildlife to replace the existing dam that was built
pursuant to 4/1/58 Commissioner’s Order.
Permit was issued 10/19/88 to the City of Watertown to reconstruct a low dam at
the city park on the Crow River, South Fork.
Permit was issues 2/17/2004 to Carver County to replace existing outlet control
structure with two 24-inch RCPs, a sheet pile weir, and rip rap.
Permit was issued 10/11/67 to Ace Development Company for the “McKnight Dam”
in Chaska. Based on a city resolution in the permit file, the City of Chaska took over
responsibility of the dam in accordance with a developer’s agreement.
Permit was issued 10/31/95 to Stan Heldt to replace the Rutz Lake outlet.

2.7. Surface Water Use
Surface water use is governed by Minnesota Statute 86B. The statute enables local units of government to adopt a water use ordinance
that regulates water use, access, the type and size of watercraft allowed to use a water body, noise limits, watercraft speed, areas of
use, time of use, motorized vs. non-motorized use, etc. Carver County has not adopted a surface water use ordinance but the Carver
County Sheriff is authorized under the statute to enforce its provisions. For issues relating to surface water use of water bodies wholly or
partially within municipal boundaries, the CCWMO defers to the appropriate municipality. Issues pertaining to surface water use of water
bodies with township areas of the CCWMO will be addressed through the WENR committee.

3. OVERALL SURFACE WATER MANAGEMENT GOAL
Goal SW-1

Maintain or improve the physical, chemical, biological, and aesthetic condition of surface water resources in the CCWMO,
taking into account the watershed context of each resource.

4. SURFACE WATER MANAGEMENT POLICIES
Policy SW-1

Shoreland Management. Require all LGUs to update and implement their shoreland ordinance or equivalent
development standards in accordance with state regulations.

Policy SW-2

Floodplain Management. Maintain or increase existing water storage capacity below 100-year flood elevations on all
waterbodies within CCWMO in order to minimize the severity and frequency of flooding and high water.

Policy SW-3

Floodplain Management. Support updates to flood studies and FEMA map revisions as needed or feasible.

Policy SW-4

Floodplain Management. Require all LGUs to update and implement their floodplain ordinance or equivalent
development standards in accordance with state regulations and this Plan.
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Policy SW-5

Stream Management – Stream Setbacks. Develop stream protection standards (e.g. flexible stream setback standards)
that balance environmental protection with sound science and the rights of the private landowner and build on existing
studies and available scientific information.

Policy SW-6

Stream Management – Stream Restoration. Prioritize restoration of eroded areas on natural streams and/or creeks
based on availability of funding, feasibility of implementation, number of project partners, projects that provide multiple
benefits will be prioritized above projects that provide only one benefit, projects that restore streambanks in a more natural
setting will be prioritized above project that restore streambanks in developed areas, projects that utilize bioengineered
solutions will be prioritized above projects that utilize more traditional engineering techniques, inclusion of restoration area
on other County or LGU priority lists, inclusion of restoration area in TMDL implementation plans, benefits provided by
restoration area to impaired water bodies, and balancing restoration opportunities among major watersheds in the
CCWMO.

Policy SW-7

Stream Management – Channel Obstructions. Support landowner assistance in evaluating and mitigating the impacts
of naturally occurring debris jams on a case by case basis.

Policy SW-8

Stream Management – Volume Reductions. Promote additional storage and volume reduction across the watershed
through wetland restoration, regional ponding, stream or ditch diversions and impoundments, etc.

Policy SW-9

Ditch Regulations. Recognize that historic and current agricultural land uses depend on artificial drainage.

Policy SW-10 Ditch Regulations. Maintain the functions of ditches in such a way that the ditch system does not have a detrimental
effect on lake and stream water quality (encourage adequate buffers, stable channels, etc).
Policy SW-11 Ditch Regulations. Encourage the use and maintenance of best management practices for ditches that mitigate some of
the negative effects of ditched systems while not impeding drainage.
Policy SW-12 Outlet Control Structures. Work with LGUs, landowners, and the MN DNR to construct, replace, or repair dams and
outlet control structures in the CCWMO. The CCWMO will become involved in the construction, replacement, or repair of
an outlet control structure when one or more of the following factors or situations exist:
-

-

Detriments to the public health and safety or the environment have been demonstrated or are likely due to the
condition of an existing dam or outlet structure that does not already have a responsible party to repair and maintain
the structure.
There is demonstrated need for alteration at an existing outlet where the impacts from the basin or the watershed
crossed more than one political boundary.
Historical or current disagreements among riparian owners exist on the appropriate type of control structure or outlet
condition and a majority of the riparian landowner petition the County to assist in the matter.
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-

The existing outlet structure is easily manipulated.

Policy SW-13 Education. Promote education about the benefits associated with the proper management of surface water resources.

5. SURFACE WATER MANAGEMENT IMPLEMENTATION
Imp Strategy SW-1

Regulatory Controls & Enforcement. The CCWMO relies on Carver County Land Management Department to
regulate and enforce floodplain and shoreland regulations, including the following activities:
a. Shoreland Management
- Review local water plans for compliance with shoreland requirements of this plan.
- Update the Shoreland Management component of the County’s Zoning Ordinance to reflect upcoming
changes to the minimum shoreland standards in Minnesota Rules Chapter 6120.

b. Floodplain Management
- Review local water plans for compliance with the floodplain management requirements of this plan.
- Amend County ordinances so that any volume lost due to fill in the floodplain is mitigated within the same
stream reach.
- Complete floodplain map updates as needed.
Imp Strategy SW-2

Stream Management – Stream Setbacks. Update county ordinance to incorporate stream setbacks. Amend the
CCWMO Rules to include stream setback standards. Flexible stream setbacks will be developed using information
from the WFVA, NRA, and the factors described in this plan (See Section 2.4).

Imp Strategy SW-3

Stream Management – Stream Setbacks. Update the 2000 Carver County Stream inventory.

Imp Strategy SW-4

Stream Management – Stream Restoration. Prioritize stream restoration sites using information from existing
studies, TMDL Implementation Plans, and the criteria described in this plan (see Section 2.4).

Imp Strategy SW-5

Stream Management – Volume Reductions. Prioritize regional ponding projects using Total Maximum Daily
Load Studies and Implementation Plans, Local Surface Water Management Plans, and other studies.

Imp Strategy SW-6

Stream Management – Channel Obstructions. Provide technical assistance to landowners in evaluating the
impacts of naturally occurring debris jams if the obstruction fills approximately 75% of the bankful channel. If it is
determined that the obstruction be removed, the County may request the riparian landowner to remove the
obstruction. The County reserves the right to assist the riparian landowner with the removal of an obstruction on a
case-by-case basis.
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Imp Strategy SW-7

Ditch Regulations. The Minnesota Public Drainage Law is administered through the Carver County Ditch Board,
the Carver County Auditor, and Carver County Soil and Water Conservation District.

Imp Strategy SW-8

Ditch Regulations. Provide technical and financial assistance for BMPs that mitigate some of the negative effects
of ditched systems while not impeding drainage. The CCWMO relies primarily on the SWCD to implement this
strategy.

Imp Strategy SW-9

Ditch Regulations. Review ditch projects (cleanouts, maintenance, improvements) through the Carver County
Ordinance to encourage the use of adequate buffers, stable channels, etc. The CCWMO relies primarily on the
SWCD to implement this strategy.

Imp Strategy SW-10 Outlet Control Structures. The CCWMO will have a role in the following activities related to outlet controls:
- Work with the DNR in resolving conflicting interests of riparian property owners and/or the general public;
- Modeling to assist the DNR in determining the appropriate water level control elevation and capacity for a
structure;
- Structure design and construction;
- Operation and maintenance of outlet controls; and
- Funding construction, operation, and maintenance of structures. The CCWMO will seek outside funding of
these costs including funding from affected/benefited properties.
Imp Strategy SW-11 Education. Incorporate the goals, policies, implementation activities listed in this Surface Water Management
Chapter into the CCWMO education program. Public involvement processes will be included in the implementation
of the activities described above.

Carver County Water Plan
September 2010

3A Surface Water Management
3A.16

3B IMPAIRED WATERS AND TMDL APPROACH
1. ISSUE
“Impaired waters” are those waters that do not meet state water-quality standards for one or more pollutants, thus they are “impaired” for
their designated uses. Total Maximum Daily Load (TMDL) studies are then conducted in order to set pollutant reduction goals needed to
restore waters.

2. BACKGROUND
This chapter discusses some of the tools the CCWMO can use to address existing surface water impairments. There is some overlap
between the issues and information presented in this chapter and those presented in the Urban Stormwater Management and Wetland
Management chapters. For more detailed information on stormwater and wetland issues, please see those chapters.

2.1. Impaired Waters
The federal Clean Water Act (CWA) requires states to adopt water quality standards to protect the nation’s waters. Water quality
standards designate beneficial uses for each waterbody and establish criteria that must be met within the waterbody to maintain the
water quality necessary to support its designated use(s). Section 303(d) of the CWA requires each state to identify and establish priority
rankings for waters that do not meet the water quality standards. The list of impaired waters, or sometimes called the 303(d) list, is
updated by the state every two years.
For impaired waterbodies, the CWA requires the development of a total maximum daily load (TMDL) study. A TMDL is a threshold
calculation of the amount of a pollutant that a waterbody can receive and still meet water quality standards. A TMDL study establishes
the pollutant loading capacity within a waterbody and develops an allocation scheme amongst the various contributors, which include
point sources, nonpoint sources and natural background, as well as a margin of safety. As a part of the allocation scheme, a waste load
allocation (WLA) is developed to determine allowable pollutant loadings from individual point sources (including loads from storm sewer
networks in MS4 communities), and a load allocation (LA) establishes allowable pollutant loadings from nonpoint sources and natural
background levels in a waterbody.
Several of the CCWMO waterbodies are on the 2008 MPCA’s 303(d) list of impaired Waters. Table 3B-1 lists the lakes with impaired
waters within the CCWMO, the affected MPCA designated use and the pollutant or stressor that is not meeting the MPCA water quality
criteria. Table 3B-2 lists the streams with impaired waters within the CCWMO, a description of the stream reach, the affected MPCA
designated use and the pollutant or stressor that is not meeting the MPCA water quality criteria. The State of Minnesota has developed
a State-wide Mercury TMDL that addresses lakes that are listed because of mercury in fish tissue. Carver County will not be conducting
any additional Mercury TMDLs because of this. Figure 3B-1 shows impaired waters in Carver County.
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Table 3B-1. CCWMO Lake Impairment Status (2008).

Assumption
Aue
Barlous
Barnes

10-0063
10-0028
10-0067
10-0109

Bavaria

10-0019

Benton

10-0069

Berliner
Brand
Braunworth

10-0103
10-0110
10-0107

Burandt

10-0084

Campbell
Donders

10-0127
10-0079

Eagle

10-0121

Gaystock

10-0031

Goose



Biological
Indicators

Nutrient
Eutrophication

Pollutant/Stressor

Mercury in
Fish Tissue

DNR
Lake ID

Aquatic
Recreation

Lake

Aquatic
Consumption

Affected
Use



TMDL

Year
Listed

2006

Status
(Author)

Draft
(CCWMO)







2002

Draft
(CCWMO)







2004

Approved
(CCWMO)





2002







2004

10-0089







2002

Hazeltine

10-0014







2004

Hydes

10-0088





2002

Jonathan
Kelly
Lippert

10-0217
10-0021
10-0104

Long

10-0016







2006

Maria

10-0058







2004

McKnight
Meuwissen
Miller

10-0216
10-0070
10-0029







2002













Draft
(CCWMO)
Started
(CCWMO)
Draft
(CCWMO)
Started
(CCWMO)
Draft
(CCWMO)

Target
Comp.
1
Date

Upstream Lakes

2021

--

2010

Meuwissen

2014

Braunworth

2010

Aue

2010

Donders, Rutz, Swan

2010

--

2010

Patterson

2
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Unplanned
(MPCA)
Planned
(CCWMO)

Draft

2016
2010

2010

--
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Table 3B-1. CCWMO Lake Impairment Status (2008).

Biological
Indicators

Nutrient
Eutrophication

Pollutant/Stressor

Mercury in
Fish Tissue

DNR
Lake ID

Aquatic
Recreation

Lake

Aquatic
Consumption

Affected
Use

TMDL

Year
Listed

Status
(Author)

Target
Comp.
1
Date

Upstream Lakes

(CCWMO)
Millman
Mud
Myers

10-0090
10-0094
10-0068

Oak

10-0093

Patterson

10-0086

Reitz

10-0052

Rice
Riverpointe Pond

10-0078
10-0250

Rutz

10-0080

Scott
Swan

10-0022
10-0082

Swede

10-0095

Tiger
Unnamed Lake (Hilk)
Unnamed Lake
Unnamed Lake
Unnamed Lake
Unnamed Lake
Unnamed Lake

10-0108
10-0085
10-0149
10-0150
10-0151
10-0181
10-0187

Unnamed Lake (Grace)

10-0218

Waconia

10-0059

Winkler

10-0066

Young America

10-0105





2004

Draft
(CCWMO)

2014

--





2002

Draft
(CCWMO)

2010

--







2006

Unplanned
(MPCA)

2016

--







2004

Draft
(CCWMO)

2014

--







2006

2016

Jonathan, Big Woods, Hazeltine








2

2

1

2






2006




2004

Unplanned
(MPCA)
Approved
(CCWMO)
Draft
(CCWMO)

2010

The Target Completion Date is set by the MPCA and is updated every two years when the list of impaired waters is revised. The target completion date for Lake Maria
is expected to be extended due to a request by the county in 2009 to designate Lake Maria as a wetland.
Impaired lakes with a TMDL status of “unplanned” will be addressed through the MPCA’s Watershed Approach.
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Table 3B-2. CCWMO Stream Impairment Status (2008).

1

Buffalo Cr to N Fk Crow R

07010205-512

Otter Creek to Buffalo Creek

Crow River, South Fork

1

07010205-524

Crow River, South Fork

1

07010205-535

Crow River, South Fork

1

07010205-576

Crane Cr to N Fk Crow River
Unnamed Cr (Eagle Lake
Outlet) to N Fk Crow River
Unnamed Cr (Braunworth
Lake Outlet) to Eagle Lake
Headwaters to Minnesota
River
Silver Creek to Minnesota
River
Headwaters to Minnesota
River

Crow River , South Fork

Chaska Creek

07020012-512

Bevens Creek

07020012-514

Carver Creek

07020012-516

Silver Creek

07020012-523

CD 32 to Bevens Creek

Silver Creek

07020012-525

Unnamed Cr to Silver Cr

Unnamed Creek

07020012-526

Unnamed Ditch

07020012-527

Unnamed Creek

07020012-528

Bevens Creek

07020012-533

Headwaters to Carver Creek
Burandt Lake to Unnamed
Creek
Headwaters to Minnesota
River
CD 4A to Bevens Cr

Carver Creek

07020012-565

Unnamed cr to Carver Cr

Carver Creek

07020012-566

Unnamed cr to Benton Lake

Carver Creek

07020012-568

Chaska Creek
Unnamed Creek (East
Creek)

07020012-569

Chaska Creek

07020012-606
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07020012-581

Unnamed cr (Benton Lake
Outlet) to Carver Creek
Unnamed cr to Gaystock Lake
Unnamed Creek to Minnesota
River
Unnamed cr (Gaystock Lake
Outlet) to Chaska Cr

Dissolved Oxygen



Chloride



2010
2
(2018 )

Turbidity

07010205-508

Fish
Bioassessments

1

Pollutant/Stressor : year listed (target date)

Fecal Coliform

Crow River, South Fork

Reach
Description

Aquatic Recreation

Reach
Number

Stream Reach

Aquatic Life

Affected
Use

2006
2
(2018 )

2002
2
(2018 )

2004
2
(2018 )

Status
(Author)

2006
(2016)



Unplanned
(MPCA)
2002
(2010)
2002
(2010)
2006
(2010)

3



A



A



A

3

3

4

Draft (CCWMO)
Draft (CCWMO)
Draft (CCWMO)

3

A
2006
(2016)



Unplanned
(MPCA)

3

A

4

3

A





2006
(2018)

2004
(2018)

2008
(2018)

All Unplanned
(MPCA)

4

3B Impaired Waters & TMDL Approach
3B.4

Table 3B-2. CCWMO Stream Impairment Status (2008).

Carver Creek

07020012-616

Hydes Lake to Rice Lake

Unnamed Creek

07020012-617

Unnamed Creek

07020012-618

Patterson Lake to Hydes Lake
Goose Lake to Unnamed
Wetland
Unnamed Wetland to Lake
Waconia
Unnamed Cr to Reitz Lake

Unnamed Creek (Lake
Waconia Inlet)
Unnamed Creek

07020012-619
07020012-620

Unnamed Creek

07020012-621

Unnamed Creek

07020012-623

Judicial Ditch 22

07020012-629

Unnamed Creek

07020012-657

Unnamed Creek

07020012-671

Bevens Creek

07020012-717

Reitz Lake to Carver Creek
Waconia Lake to Burandt
Lake
Unnamed Creek to Silver
Creek
Maria Lake to Unnamed Cr
Hazeltine Lake to Big Woods
Lake
Headwaters (Washington
Lake) to Unnamed Creek

Bevens Creek

07020012-718

Unnamed Creek to Silver
Creek

Unnamed Creek

07020012-907

Unnamed Cr to Goose Lake

1
2
3
4

Status
(Author)
Turbidity

Fish
Bioassessments

Fecal Coliform

Dissolved Oxygen

Reach
Description

Pollutant/Stressor : year listed (target date)

Chloride

Reach
Number

Aquatic Recreation

Stream Reach

Aquatic Life

Affected
Use

^
^

^





^

2002
(2016)

^

2002
(2007)

Draft (CCWMO)

2002
(2010)

Turbidity Draft
(CCWMO) /
Chloride
4
Unplanned
(MPCA)

C.R.O.W. River JPO administers South Fork Crow River Projects
C.R.O.W. River JPO will oversee TMDL process
Carver-Bevens-Silver Creeks TMDL: Fecal Coliform approved 2007
Impaired streams with a TMDL status of “unplanned” will be addressed through the MPCA’s Watershed Approach.
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Figure 3B-1. Impaired Waters

Carver County Water Plan 2010-2020
Public Health & Environment Division
Planning & Water Management Dept.
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Status of TMDL Studies and Implementation Plans
Table 3B-3 summarizes the status of TMDL Studies and Implementation Plans for impaired waters in Carver County Watershed
Management Organization area. The most recent 303d TMDL List, approved TMDL Studies and Implementation Plans are adopted by
reference as part of this Plan.
Table 3B-3. Status of Approved and Underway TMDL Studies and Implementation Plans1
Stream Name/
Study Name
Carver, Bevens and Silver
Creeks Fecal Coliform
TMDL
Carver, Bevens and Silver
Creeks Turbidity TMDL
Lower Minnesota River
TMDL

Pollutant/
Stressor
Fecal Coliform

CCWMO

TMDL Study and Implementation Plan approved March 2007;
Implementation in progress.

Turbidity

CCWMO

Draft submitted to MPCA

Low DO

MPCA

TMDL Study approved September 2004.
TMDL Implementation Plan approved February 2006.

Study Name (Lakes
included))
Minnesota Statewide
Mercury TMDL (covers
mercury impairments for
Bavaria, Eagle, Hydes,
Reitz Lakes)
Burandt Lake

Pollutant/
Stressor
Mercury

MPCA

TMDL Study approved in March 2007;
Implementation Plan approved October 2009.

Phosphorus

CCWMO

TMDL Study approved in November 2008;
Implementation Plan approved June 2009;
Implementation in progress.
Draft submitted to MPCA
Draft submitted to MPCA

Developed by

Developed by

Status

Status

Reitz Lake
Phosphorus
CCWMO
Four Lakes TMDL (Goose,
Phosphorus
CCWMO
Hydes, Miller, Winkler
Lakes)
South Fork Crow River
Phosphorus
CCWMO
Draft submitted to MPCA
Lakes TMDL (Eagle, Oak,
Swede Lakes)
Benton Lake
Phosphorus
CCWMO
Draft in progress
Campbell Lake
Phosphorus
CCWMO
Request to designate as wetland
Gaystock Lake
Phosphorus
CCWMO
Draft submitted to MPCA
Hazeltine Lake
Phosphorus
CCWMO
Draft submitted to MPCA
1
For more information on these TMDLs and other impaired waters of Carver County, visit the MPCA Website.
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Summary of Completed TMDL Studies
Carver, Bevens, and Silver Creeks Fecal Coliform (Approved). Carver, Bevens, and Silver Creeks are located within Carver County.
Carver Creek flows 89 miles through its 54,220 acre watershed. Bevens Creek and its tributary, Silver Creek, flow 97 miles with a
combined watershed of 82,764 acres. These three Creeks are designated as recreational waters, which includes primary contact
activities such as swimming and boating. Water quality analysis conducted within these waters indicates that fecal coliform levels
exceed the State Standard of 200 colony-forming units per 100 milliliters of water. Goals have been set for the TMDL based upon
seasons; with Spring requiring a 55 to 93 percent reduction, Summer requiring a 56 to 90 percent reduction, and Fall requiring a 85 to 91
percent reduction to achieve TMDL goals.
Carver Creek Turbidity (Draft submitted to MPCA). Carver Creek is located within Carver County and flows 89 miles through its
54,220 acre watershed. Carver Creek is designated as recreational waters, which includes primary contact activities such as swimming
and boating. Water quality analysis conducted within these waters indicates that turbidity levels exceed the State Standard of 25 NTU.
Monthly goals have been established for the TMDL with a range of 18 to 65 percent reduction required to achieve the TMDL goal.
Bevens and Silver Creek Turbidity (Draft submitted to MPCA). Bevens and Silver Creeks are located within Carver County, flowing
97 miles through the combined watershed of 82,764 acres. Bevens Creek and its tributary, Silver Creek, are designated as recreational
waters, which includes primary contact activities such as swimming and boating. Water quality analysis conducted within these waters
indicates that turbidity levels exceed the State Standard of 25 NTU. Monthly goals have been established for the TMDL with a range of
17 to 68 percent reduction required to achieve the TMDL goal.
Burandt Lake (Approved). Burandt Lake is a deep, 92 acre lake located 0.5 miles west of Waconia. The lake has a watershed area of
7,823 acres and is divided into three subwatersheds; land directly draining to the lake, Lake Waconia Subwatershed, and Scheuble Lake
Subwatershed. Burandt Lake is listed as impaired due to excess nutrients. Total phosphorus summer mean concentrations have
ranged from 56 to 98 micrograms per liter (ug/L) over a time period from 1999 to 2005. Minnesota State standards have established a
Total Phosphorus Concentration limit of 40 ug/L, which Burandt Lake is exceeding. Reductions of 32 to 66 percent of total phosphorus
loadings are needed to achieve the water quality goal of 40 ug/L. The TMDL has set a phosphorus loading maximum of 321 kilograms
per year.
Reitz Lake (Draft submitted to MPCA). Reitz Lake is a 90 acre lake on the eastern boundary of the City of Waconia. By 2030, 73
percent of Reitz Lake Watershed will be within the City boundaries of Waconia. Reitz Lake is listed as impaired due to excess nutrients.
Total phosphorus summer mean concentrations have ranged from 43 to 109 ug/L over a time period from 1999 to 2004. Minnesota
State standards have established a Total Phosphorus Concentration limit of 40 ug/L, which Reitz Lake is exceeding. Depending upon
the yearly precipitation, a 9 to 84 percent reduction is required to meet the State Standard of 40 ug/L. The TMDL has set a phosphorus
loading maximum of 164 kilograms per year.
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Four Lake TMDL (Draft submitted to MPCA)
Goose Lake. Goose Lake is a 333 acre lake located 4 miles northwest of Waconia. The lake has a maximum depth of 10 feet, which
classifies it as a Shallow Lake. Goose Lake is listed as impaired due to excess nutrients. Total phosphorus summer mean
concentrations have ranged from 103 to 216 ug/L over a time period from 1997 to 2007. Minnesota State standards have established a
limit of 60 ug/L, which Goose Lake is exceeding. Depending upon the yearly precipitation, a 58 to 86 percent reduction is required to
meet the State Standard of 60 ug/L. The TMDL has set a phosphorus loading maximum of 270 kilograms per year.
Hydes Lake. Hydes Lake is a 216 acre lake located 5.5 miles west of Cologne. The lake has a maximum depth of 18 feet, which
classifies it as a Deep Lake. Hydes Lake is listed as impaired due to excess nutrients. Total phosphorus summer mean concentrations
have ranged from 84 to 362 ug/L over a time period from 1991 to 2007. Minnesota State standards have established a Total Phosphorus
Concentration limit of 40 ug/L, which Hydes Lake is exceeding. Depending upon the yearly precipitation, a 73 to 94 percent reduction is
required to meet the State Standard of 40 ug/L. The TMDL has set a phosphorus loading maximum of 197 kilograms per year.
Miller Lake. Miller Lake is a 141 acre lake located 2 miles northeast of Cologne. The lake has a maximum depth of 14 feet, which
classifies it as a Shallow Lake. Miller Lake is listed as impaired due to excess nutrients. Total phosphorus summer mean concentrations
have ranged from 149 to 462 ug/L over a time period from 1999 to 2007. Minnesota State standards have established a Total
Phosphorus Concentration limit of 60 ug/L, which Miller Lake is exceeding. Depending upon the yearly precipitation, a 65 to 91 percent
reduction is required to meet the State Standard of 60 ug/L. The TMDL has set a phosphorus loading maximum of 1,738 kilograms per
year.
Winkler Lake. Winkler Lake is a 73 acre lake located 3 miles northwest of Cologne. The lake has a maximum depth of 3 feet, which
classifies it as a Shallow Lake. Winkler Lake is listed as impaired due to excess nutrients. Total phosphorus summer mean
concentrations have ranged from 173 to 471 ug/L over a time period from 1999 to 2007. Minnesota State standards have established a
Total Phosphorus Concentration limit of 60 ug/L, which Winkler Lake is exceeding. Depending upon the yearly precipitation, a 68 to 95
percent reduction is required to meet the State Standard of 60 ug/L. The TMDL has set a phosphorus loading maximum of 643
kilograms per year.
Benton Lake TMDL (Draft in progress)
Benton Lake is a 49 acre lake located within the City of Cologne. The watershed covers 2,194 acres, which is divided into two
subwatersheds; the Direct Subwatershed, and Meuwissen Lake Subwatershed. The lake has a maximum depth of 7 feet, which
classifies it as a Shallow Lake. Benton Lake is listed as impaired due to excess nutrients. Total phosphorus summer mean
concentrations have ranged from 194 to 332 ug/L over a time period from 1999 to 2007. Minnesota State standards have established a
Total Phosphorus Concentration limit of 60 ug/L, which Benton Lake is exceeding. Depending upon the yearly precipitation, a 79 to 82
percent reduction is required to meet the State Standard of 60 ug/L. The TMDL has set a phosphorus loading maximum of 116
kilograms per year.
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South Fork Lakes TMDL (Draft submitted to MPCA)
Eagle Lake. Eagle Lake is a 235 acre lake located 2.7 miles north of Norwood Young America. The lake has a maximum depth of 14
feet, which classifies it as a Shallow Lake. Eagle lake is listed as impaired due to excess nutrients. Total phosphorus summer mean
concentrations have ranged from 174 to 386 ug/L from 1999 to 2006. Minnesota State standards have established a Total Phosphorus
Concentration limit of 60 ug/L, which Eagle Lake is exceeding. Depending upon the yearly precipitation, a 83 to 94 percent reduction is
required to meet the State Standard of 60 ug/L. The TMDL has set a phosphorus loading maximum of 164 kilograms per year.
Oak Lake. Oak Lake is a 339 acre lake located 2.5 miles east of Watertown. The lake has a maximum depth of 11 feet, which classifies
it as a Shallow Lake. Oak Lake is listed as impaired due to excess nutrients. Total phosphorus summer mean concentrations have
ranged from 87 to 191 ug/L from 2001 to 2006. Minnesota State standards have established a Total Phosphorus Concentration limit of
60 ug/L, which Oak Lake is exceeding. Depending upon the yearly precipitation, a 42 to 82 percent reduction is required to meet the
State Standard of 60 ug/L. The TMDL has set a phosphorus loading maximum of 147 kilograms per year.
Swede Lake. Swede Lake is a 434 acre lake located 2.5 miles southeast of Watertown. The lake has a maximum depth of 12 feet,
which classifies it as a Shallow Lake. Swede Lake is listed as impaired due to excess nutrients. Total phosphorus summer mean
concentrations have ranged from 224 to 344 ug/L from 2002 to 2007. Minnesota State standards have established a Total Phosphorus
Concentration limit of 60 ug/L, which Swede Lake is exceeding. Depending upon the yearly precipitation, a 90 to 96 percent reduction is
required to meet the State Standard of 60 ug/L. The TMDL has set a phosphorus loading maximum of 236 kilograms per year.
Gaystock Lake TMDL (Draft in Progress)
Gaystock Lake. Gaystock Lake is a 46 acre lake located 3.5 miles west of Chaska. The lake has a maximum depth of 18 feet, which
classifies it as a Deep Lake. Gaystock Lake is listed as impaired due to excess nutrients. Total phosphorus summer mean
concentrations have ranged from 209 to 498 ug/L from 2000 to 2006. Minnesota State standards have established a Total Phosphorus
Concentration limit of 40 ug/L, which Gaystock Lake is exceeding. Depending upon the yearly precipitation, an 88 to 96 percent
reduction is required to meet the State Standard of 40 ug/L. The TMDL has set a phosphorus loading maximum of 101 kilograms per
year.
Hazeltine Lake TMDL (Draft in Progress)
Hazeltine Lake. Hazeltine Lake is a 161 acre lake located within the City of Chaska. The lake has a maximum depth of 7 feet, which
classifies it as a Shallow Lake. Hazeltine Lake is listed as impaired due to excess nutrients. Total phosphorus summer mean
concentrations have ranged from 150 to 230 ug/L from 1999 to 2006. Minnesota State Standards have established a Total Phosphorus
Concentration limit of 60 ug/L, which Hazeltine Lake is exceeding. Depending upon the yearly precipitation, a 78 to 90 percent reduction
is required to meet the State Standard of 60 ug/L. The TMDL has set a phosphorus loading maximum of 75 kilograms per year.
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Status of Un-sampled Lakes
There are currently several lakes in the CCWMO area that have not been sampled, primarily because of lack of public access to the
lake. While the CCWMO does not currently plan to sample these lakes, they may eventually be monitored as part of the MPCA’s
proposed statewide watershed-based assessment program. Citizens or LGUs can request that the CCWMO monitor an un-sampled
lake. Requests for additional monitoring would be authorized by the WENR committee and County Board based on available staff and
funding resources.

3. IMPAIRED WATERS AND TMDL APPROACH GOAL
Goal IW-1

Receive EPA approval for TMDLs for all listed impaired waters within the CCWMO.

4. IMPAIRED WATERS AND TMDL APPROACH POLICIES
Policy IW-1

TMDL Approval & Adoption. This water management plan adopts by reference the approved TMDL Studies listed
below. This policy may be amended from periodically to incorporate TMDL Studies completed and approved in the future.
-

Carver, Bevens and Silver Creeks Fecal Coliform TMDL
Burandt Lake Excess Nutrients TMDL

Policy IW-2

TMDL and Implementation Plan Development. Develop or partner in the development of TMDLs and Implementation
Plans for listed impaired waters within the CCWMO, with the final goal of EPA approved TMDLs for all listed impaired
waters. The CCWMO does not plan to lead all TMDLs within the watershed, as indicated in Tables 3B-1 and 3B-2.

Policy IW-3

Local Plans. Require LGUs to recognize and incorporate into their local water plans approved TMDL Implementation
Plans.

Policy IW-4

Monitoring. Monitor non-sampled waterbodies depending on local needs, petition requests, waterbody condition, or
outside funding assistance. Non-sampled waterbodies may eventually be monitored as part of the MPCA’s proposed
statewide watershed-based assessment program.

Policy IW-5

Delisting Requests. Ensure waterbodies currently listed on the 303(d) TMDL list are accurately classified and request
delisting for shallow waterbodies with a predominance of wetland characteristics.

Policy IW-6

Education. Promote education about the benefits associated with the proper management of surface water resources.
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5. IMPAIRED WATERS AND TMDL APPROACH IMPLEMENTATION
Imp Strategy IW-1

TMDL and Implementation Plan Development. Complete TMDLs and Implementation Plans for waterbodies in
the CCWMO on 303d TMDL List and referenced in this plan, or pursue removal or delisting of waterbodies from
the 303d TMDL List as appropriate. The CCWMO does not plan to lead all TMDLs within the watershed, as
indicated in Tables 3B-1 and 3B-2.

Imp Strategy IW-2

TMDL Funding. Pursue funding from outside sources to assist in the completion and implementation of TMDLs.

Imp Strategy IW-3

Local Plans. Review local water plans for TMDL compliance.

Imp Strategy IW-4

Education. Incorporate the goals, policies, implementation activities listed in this Surface Water Management
Chapter into the CCWMO education program. Public involvement processes will be included in the implementation
of the activities described above.

Imp Strategy IW-5

TMDL Implementation. The CCWMO may periodically amend this chapter and the list of CWWMO Projects and
list of CCWMO Potential Projects to incorporate implementation strategies and activities identified in approved
TMDL Implementation Plans.
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3C URBAN STORMWATER MANAGEMENT
1. ISSUE
Urbanization has and will continue to substantially increase the rate and amount of surface water runoff due to an increase in impervious
surfaces. Historically, unmanaged stormwater runoff during and after construction has increased sedimentation and flooding in
downstream areas. This chapter focuses on existing federal, state, and local requirements for managing stormwater during and after
construction as well as other stormwater management strategies and practices.

2. BACKGROUND
2.1.

Water Quantity and Water Quality in Urban Areas

Carver County and its communities are currently experiencing a high level of growth. An unavoidable outcome of this growth is the
conversion of land from rural/agricultural use to urban use (residential, commercial, roads, etc.) Proper management of stormwater both
during and after construction can decrease the potential for flooding and protect water quality.
During construction, land is highly susceptible to erosion, especially when Best Management Practices (BMPs) addressing erosion and
sediment control are not installed and maintained properly. Sediment is considered to be one of the most damaging pollutants in
Minnesota, and is the major pollutant by volume in state surface waters. Runoff from construction sites is by far the largest source of
sediment in developing urban areas. Sediment-loading rates from construction sites are 5 to 500 times greater than those from
undeveloped land (USEPA, 1977). Proper design and installation of erosion and sediment control BMP’s along with monitoring of their
effectiveness and maintenance when required can help reduce sediment loading rates from developing areas.
After construction is finished, developed areas typically have more impervious surface, infiltrate less water, and have larger runoff
volumes and rates. In addition, the traditional approach to managing urban runoff confines runoff to pipes and ditches and concentrates
large volumes of water into small conduits. The result is high water velocities at the outlets and increased erosion and sedimentation in
creeks and streams and along shoreland. Research conducted in many geographic areas, concentrating on many different variables,
and employing widely different methods have shown similar results; stream degradation occurs at relatively low levels of watershed
imperviousness (10-20%). Degradation occurs due to increases in the volume and velocity of stormwater runoff; and sediments and toxic
substances the stormwater picks up.
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2.2.

CCWMO Responsibility

Minnesota State Statute 103B and Minnesota Rules 8410 authorize the WMO to regulate the use and development of land in the
watershed in order to protect, preserve and manage natural surface and groundwater systems within Carver County in the face of rapid
urban growth and intensive agricultural activity. The County recognizes that primary control and determination of appropriate land uses is
the responsibility of the LGUs. However, it is the intention of the County to ensure that land or water alterations within the CCWMO
proceeds in conformity with this Plan, in addition to conforming with the plans and ordinances adopted by LGUs. To that end, the County
has developed Water Resource Management Standards (Carver County Ordinance Title XV, Chapter 153). The ordinance outlines the
County’s role in permitting land or water alterations including, stormwater design standards, erosion and sediment control standards, site
plan review, site inspection, enforcement of the ordinance, etc.

2.3.

NPDES Requirements within the CCWMO

Under the EPA’s Clean Water Act, the State of Minnesota has the authorization to administer the National Pollutant Discharge
Elimination System (NPDES) program. The goal of the NPDES is to reduce the amount of pollution that enters surface and ground
water in the form of stormwater runoff through regulation of construction sites disturbing more than one acre, Municipal Separate Storm
Sewer Systems (MS4’s), and industrial discharges.

Construction
The most active area of the NPDES program in the County is the Construction Stormwater Permitting Program. Controlling erosion
during construction is necessary to significantly reduce the amount of sedimentation and other pollutants transported.
An NPDES Construction Permit is required for any construction activity that disturbs:
−
One acre or more of soil.
−
Less than one acre of soil if that activity is part of a "larger common plan of development or sale" that is greater than one acre.
−
Less than one acre of soil, but the MPCA determines that the activity poses a risk to water resources.
Site owners and their construction operators must sign the NPDES Construction Permit, which includes a site-specific SWPPP that
shows the controls used both during and after construction is completed. County inspectors, working closely with the MPCA, are
responsible for field inspections and enforcement of permit requirements within the County.

MS4s
An MS4 is typically a City, serving populations under 100,000 that is located in urbanized areas; however the County is also an MS4.
These MS4’s are required to obtain the NPDES Phase II permit which takes a “Best Management Practice (BMP)” approach. Each MS4
must develop, implement, and enforce a Storm Water Pollution Prevention Plan (SWPPP) designed to minimize the discharge of
pollutants to maximum extent practicable. Within the CCWMO, the current MS4s are Carver County, City of Carver, City of Chanhassen,
City of Chaska, City of Victoria, City of Waconia, Laketown Township, and the Minnesota Department of Transportation. To minimize
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duplication and increase efficiency, the CCWMO collaborates with the cities and townships to help meet their MS4 requirements in the
most efficient way.

Industry
A third area of the MPCA’s NPDES Stormwater Program is the Industrial Stormwater Permitting Program whose goal is to reduce the
amount of pollution that enters surface and ground water from industrial facilities in the form of stormwater runoff. This goal is
accomplished through developing individual site SWPPPs which describes the potential significant pollutants generated from the site and
the BMP’s that will be implemented to reduce them. Industries can also certify a condition of No Exposure.

3. STORMWATER MANAGEMENT REGULATIONS
The County stormwater regulatory program can be categorized into two areas of management, quantity and quality. Both categories
affect downstream resources and have secondary affects on the biota, vegetation, fisheries and overall natural resources.

3.1.

Water Quantity

Urban development disrupts the natural water cycle and alters the hydrology, including the rate and volume of runoff, of watersheds and
streams. Potential water quantity concerns resulting from stormwater include (among others):
−

Larger volume of runoff. Development causes land surface changes - like increases in impervious surfaces and soil compaction
- that dramatically increase the total volume of runoff generated in a watershed. As the amount of impervious surface increases in
a watershed, the amount of natural vegetation and natural storage decrease, resulting in larger volumes of stormwater runoff. For
example, converting a farm field to an urbanized area typically doubles the volume of runoff; converting forested areas to
impervious surfaces can result in a nine fold increase in stormwater runoff. Larger volumes of stormwater runoff can lead to
flooding on neighboring properties or other offsite impacts.

−

Reduced groundwater recharge. Urbanization reduces the amount of rainfall recharging ground water aquifers by limiting the
land area available for infiltration. This can be particularly detrimental to stream ecosystems during the drier months, since
shallow groundwater may not be available for base flows.

−

Increased flow rates. Impervious surfaces and compacted soils, as well as improvements to the drainage system such as storm
drains, pipes, and ditches, increase the speed at which rainfall runs off land surfaces within a watershed. Rainfall quickly runs off
impervious surfaces instead of being absorbed and released gradually as in more natural landscapes. Higher and faster flows
due to development can cause erosion on neighboring properties and degrade aquatic habitats.

In order to address the impacts of development on water quantity, the CCWMO has developed rate and quantity standards for
stormwater design to mitigate impacts from development. Water Resource Management Standards are given in Carver County
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Ordinance Title XV, Chapter 153. The goal of the CCWMO is to manage runoff from development by utilizing BMPs or low impact
development techniques to resemble or maintain pre-development hydrological conditions. The ordinance includes standards for:
−

Rate Control. Flow rates can be lowered through the use of ponding or “live storage.” Peak rates shall not increase from existing
conditions for the 2-, 10-, 100-year 24-hour storm events, and the 100-year, 10-day snowmelt event.

−

Managing Stormwater Onsite. Onsite stormwater management helps reduce the impacts of volume increases downstream.

−

Soil amendments. The visible impact of development is the “rooftops” and pavement, however the extensive earthwork and
grading involved with site preparation compact soils, decreasing vertical movement and increasing runoff. As part of the site
review process, the CCWMO requires sites to replace top soil, deep rip the soils, or change the model input values from farm
land to compacted soil to mitigate the impact.

−

Filtration/Bioretention. In addition to providing water quality treatment, filtration/bioretention helps alleviate water quantity issues
by through plant uptake and extended detention. (See Section 3.2.3 for additional information)

−

Floodplain Alteration. The reduction of floodplain volume as a result of development and/or improper management can
contribute to high water levels as well as pose a risk to property and public safety. Proposed reductions in floodplain volume are
allowable only if they do not cause a net decrease in flood storage capacity. If a decrease in flood storage is demonstrated, the
lost volume must be replaced. (See Section 3.3 for additional information)

−

Creek and Stream Protection. When fields and forests are converted to impervious surfaces, the volume and frequency of
runoff increases significantly. Urbanization can cause channels to expand two to ten times their original size to adjust to the
increased volume and frequency of runoff. To protect receiving channels, extended detention of 24 hours should be provided for
the runoff generated from the 1-year 24-hour storm of 2.3 inches for direct discharges to natural streams. (See Section 3.4 for
additional information)

3.2.

Water Quality

As impervious surfaces increase, more water flows off the landscape and is delivered to receiving waters more quickly. As water washes
over developed landscapes it picks up materials lying upon those surfaces and delivers them to receiving waters. These materials can
include sediment from construction erosion, oil and grease from automobiles, salt and other deicing chemicals from roadways and
parking lots, and fertilizer and pesticides from lawns. These pollutants can adversely impact bodies of water that receive stormwater
runoff. Potential water quality concerns resulting from stormwater include:
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−

Beach closures and potential illness from bacteria or viruses in sanitary wastes or pet and wildlife fecal matter.

−

Nuisance/Toxic algal growth in lakes and streams from excess nitrogen and phosphorous compounds.

−

Elimination of suitable fish and macroinvertebrate habitats in streams and lakes due to sedimentation and turbidity.

−

Toxicity from ammonia, salts, metals, organic compounds, pesticides and other contaminants.

−

Oxygen depletion of the water from excess biodegradable organic material, which can lower oxygen levels enough to kill fish
and other organisms living in the water.

−

Surface water temperature changes due to an influx of water warmed by the ‘heat island’ effect of roads and buildings. Warm
water holds less dissolved oxygen than cold water and can reduce oxygen levels in streams. Temperature changes can severely
disrupt certain aquatic species, such as trout and stoneflies, which can survive only within a narrow temperature range.

−

Contamination of ground water with salts, nitrates, metals, organic compounds, and other contaminants

−

Aesthetic impacts from floating materials and sediments (e.g., litter, grass clippings, sanitary items, and soil erosion).

In order to address the impacts of development on water quality, the CCWMO has developed water quality standards for stormwater
design. Water Resource Management Standards are included in Carver County Ordinance Title XV, Chapter 153. The CCWMO’s goal
is to manage runoff from development by utilizing BMPs or low impact development to treat stormwater runoff before it reaches receiving
waters. The ordinance includes standards for erosion and sediment control, water quality ponding, and filtration/infiltration. See Sections
3.2.1 – 3.2.3 for additional information.
Section 303(d) of the Clean Water Act requires states to publish and update a list of waters that are not meeting one or more water
quality standards. The MPCA updates the 3039d) TMDL list every two years; waters on this list are considered impaired. The CCWMO
address surface water quality impairments through its Total Maximum Daily Load (TMDL) program which develops TMDL studies and
implementation plans. TMDL studies and implementation plans are submitted to the MPCA and EPA for review and approval. See
Chapter 3B: Impaired Waters and TMDL Approach for additional information.

3.2.1 Erosion and Sediment Control
The CCWMO has adopted by reference the erosion and sediment control design and operational standards as set forth in the NPDES
general permit. The Carver SWCD through inspections has contact with contractors, government units, and the MPCA and building
inspectors regarding compliance with the standards. Before approval, the SWPPP plan review is coordinated between CCWMO and the
SCWD. The following topics are addressed in County ordinance, which is designed to be consistent with the NPDES requirements;
Implementation of the NPDES standards and permit requirements, coupled with education, offer communities an opportunity to create
meaningful plans and rules to protect water resources in their jurisdictions.
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−
−
−
−
−
−
−
−

Storm Water Pollution Prevention Plan
Temporary Sediment Basins
Erosion Prevention Practices
Sediment Control Practices
Dewatering and Basin Draining
Inspections and Maintenance
Pollution Prevention Management Measures
Final Stabilization

3.2.2 Water Quality Ponding
Design criteria for new development will be based upon National Urban Runoff Program (NURP) standards. Using a well accepted model
(PondNET by Walker) this NURP wet volume provides approximately 60% removal of phosphorus through sedimentation and biological
uptake (algae) and settling. Wet ponding is a proven BMP and is low cost since the pond area is required for flood storage (live storage).
Many sites have used the temporary sedimentation pond as the final wet pond BMP thereby localizing the disturbance of the parcel.
Stormwater ponds will require occasional dredging to maintain the wet volume.

3.2.3 Infiltration and Filtration
Infiltration and filtration are stormwater management techniques that have a variety of benefits. Infiltration provides water quality benefits
and volume reduction but requires permeable soils. Filtration provides water quality treatment, plant uptake, extended base flows, and
can be utilized on sites with a wide variety of soil types. Appendix A summarizes the available infiltration information for Carver County
(surficial geology, concept level infiltration rates). The County geology (and history of permit applications) shows that infiltration
opportunities are uncommon therefore applicants have selected filtration as the BMP to meet the ordinance. Filtration is a low cost
method for linear projects to incorporate treatment (i.e. road ditches) where wet ponds are not feasible due to safety concerns or lack of
right-of-way. The filtration sites can be distributed throughout the site and placement adjacent to impervious provides direct treatment of
impervious runoff.
Standards for infiltration and filtration will be updated when CCWMO Rules are revised following the adoption of this plan. In developing
the standards, it is the intention of the CCWMO to create a flexible approach to BMP selection that allows a stormwater manager to
select those BMPs most appropriate for a site. The following considerations will be incorporated when the infiltration/filtration standards
are updated:

1. The type of land altering activity (new construction vs. redevelopment);
2. Proposed land use (linear, industrial, commercial, residential, etc.)
3. The volume treated is calculated from the impervious surface (not total site area).
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4. The design storm event will range from 0.50 to 1.0 inch over the site’s impervious surface.
a. A treatment design event of 1.0-inch will manage approximately 90% of rain events, which is 65% of the annual volume
off the impervious. This 1.0-inch event also accounts for 55% of the annual TSS load and 70% of the TP load.
b. The 0.50 inch event is consistent with the NPDES Construction Permit requirements 1. A design event of 0.5 inches treats
32% of the annual volume, 18% of the annual TSS load and 38% of the TP load. The analytical comparison shows that
the 1.0 inch event treats significantly more of annual pollutant loads (18% vs. 55% for TSS) and 38% vs. 70% for TP,
however does increase the required volume.
c. Note: CCWMO TMDL reduction goals range from 53% - 99% for TSS and 50% - 90% for TP.
d. Designs utilized to date in Carver County show that although the volume triples (0.3 to 1.0 inch design storm) the volume
is incorporated within the site at a lesser ratio. For example a pond shelf would need minimal increase to meet the 1.0
requirement. A stand-alone rain garden would need larger area, or multiple areas to meet the requirement. Increasing
depth of water in a rain-garden would lessen the area needed, however viability of vegetation under increased depth
should also be considered.
e. Based on past project reviews, this increase to 0.5 or 1.0 inch design storm will not reduce developable land for the vast
majority of sites in the CCWMO, will increase water quality leaving the site, extend the base flow over several days,
reduce volume, and provide opportunity for vegetated treatment areas.

5. Alternative methods of treatment may be allowed if it can be demonstrated that they provide treatment equivalent to that
provided by infiltration/filtration.

6. Stormwater management should not result in the discharge of any regulated substance, hazardous or biological waste, or
petroleum product, whether treated or untreated, to best management practice devices that may have a deleterious effect upon a
water of the state (surface and groundwater), unless the discharge is in compliance with Federal, State, and local regulations.

3.3.

Floodplain Alteration

Floodplains naturally serve to reduce the severity of flooding within the watershed. The reduction of floodplain volume as a result of
development and/or improper management can contribute to high water levels as well as pose a risk to property and public safety.
Proposed reductions in floodplain volume are allowable only if they do not cause a net decrease in flood storage capacity below the
projected 100-year flood elevation or unless it is shown that the proposed filling will not cause high water or aggravate flooding on other
properties and will not unduly restrict flood flows. The allowable fill area shall be calculated by a professional engineer registered in the
State of Minnesota. If a decrease in flood storage is demonstrated, the lost volume must be replaced. Local ordinances will have to be
updated to reflect any CCWMO Rules that are revised as a result of this Plan.
1

As indicated in the current NPDES general permit, for projects within 1 mile of an impaired water, the water quality volume that must be treated by the project’s permanent stormwater
management system shall be one (1) inch of runoff from the new impervious surfaces created by the project. Where site conditions allow, at least ½ inch of the water quality volume must
be infiltrated.
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3.4 Creek and Stream Protection
Stream channel enlargement significantly impacts stream habitat, water quality and public infrastructure. As noted previously, when
fields and forests are converted to impervious surfaces, the volume and frequency of runoff increases significantly. Research indicates
that urbanization causes channels to expand two to ten times their original size to adjust to the increased volume and frequency of runoff
caused by impervious cover as well as the increased conveyance efficiency of curbs gutters and storm drains.
Historically, the two-year peak discharge control has been widely applied to control channel erosion, but recent research indicates that
the two-year peak discharge control does not protect channels from downstream erosion and may actually contribute to erosion since
banks are exposed to erosive bankfull and sub-bankful events for a longer period of time.
To protect receiving channels, extended detention of 24 hours should be provided for the runoff generated from the 1-year 24-hour storm
of 2.3 inches for direct discharges to natural streams. The runoff volume generated is stored and gradually released over a 24 hour
period so that critical erosive velocities in downstream channels are not exceeded over the entire storm hydrograph.

4. OTHER STRATEGIES & PRACTICES
4.1 Minimize Impacts to Natural Resources
Natural areas provide important stormwater management benefits and alleviate runoff impacts:
−

Natural areas like forests and woodlands intercept rainfall as it falls, reducing the overall amount of rainfall that reaches the
earth’s surface and runs off the landscape.

−

Maintaining natural vegetation on bluff lands and steep slopes can reduce erosion and help maintain slope stability.

−

Wetlands and other low-lying areas are natural storage areas.

−

Maintaining natural vegetation in riparian areas adjacent to water bodies and wetlands can reduce flooding risks and act as
buffers, filtering stormwater before it reaches the water body.

Minimizing disturbances and alterations to these areas can reduce the volume of stormwater leaving a development site and reduce the
need for engineered solutions to address stormwater management issues. To help identify significant natural features, Carver County
developed a natural resources assessment that inventories and ranks remaining natural areas in the county. See Chapter 2: Land and
Water Resource Inventory and Chapter 3G: Upland Natural Resources for additional information.
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4.2 Regional Storage Strategy
The CCWMO will work with the cities to plan for flood storage and/or water treatment to encourage regional ponds, reduce maintenance,
and enhance overall storage capacity for the watershed. The CCWMO will cooperate with the cities to implement the regional ponding
element in conjunction with the local stormwater plans. Each city is responsible for the modeling and development of their local
stormwater system for the current developed area and its 2030 development area.
Wetland restoration offers another way to increase the amount of storage in the watershed. Restored wetlands can serve several
purposes including habitat and water quality improvement as well as addressing stormwater quantity in conjunction with regional ponding
and other BMPs. As part of the Wetland Functional Value Assessment, potential wetland restoration sites were identified. In order to
maximize the benefits associated with wetland restoration, the CCWMO will prioritize wetland restoration opportunities based on several
criteria, including the regional storage provided by the restored wetland (please see the Wetland Management Chapter for additional
information.)

4.3 Public Sector Practices for Roadways
The County’s roads, highways, and bridges can be a source of a significant amount of pollution to water resources. Pollution is
generated during road construction, maintenance, and use. Non-point source pollution, or runoff pollution, is created when chemicals,
debris, fertilizers, automotive oils, salt brine, debris from wearing parts, and litter are washed off roadways and bridges during rainstorms
and carried as runoff to nearby water bodies. During winter, salt and winter sand stockpiles and truck wash operations can generate
chemical pollution. A good approach to these problems is to prevent the formation of salt brine, which is formed when deicing chemicals
and water come in contact with each other. Due to the chemical characteristics of salt in solution, salt will not settle or filter out, and
therefore, salt in solution (salt brine) has to be confined, collected, and disposed of properly. Nearby vegetated areas and waterbodies
can be damaged by salt brine, construction sedimentation, and other pollutants generated from road maintenance decreasing the water
quality benefits that they normally provide. With proper planning in design, construction, and maintenance BMPs will help reduce the
volume and concentration of pollutant loads. Below is a list of practices associated with general maintenance, snow and ice control, and
road cleaning and debris removal that applies most directly to county, township, and city roads and ponds in Carver County:
−
−
−
−
−
−

Develop an inspection program and schedule to ensure that general maintenance is performed. Inspect erosion and sediment
control devices regularly.
Maintain retaining walls and pavements to minimize cracks and leakage.
Repair potholes
Maintain energy dissipaters and velocity controls to minimize runoff velocity and erosion.
Properly dispose of accumulated sediment collected from detention ponds, drainage systems, and pollution control structures,
and any wastes generated during maintenance operations, in accordance with appropriate local, state, and federal regulations.
Use techniques such as suspended tarps, vacuums, or booms to prevent paint, solvents, and scrapings from becoming pollutants
during bridge maintenance.
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−
−
−
−
−
−
−
−
−
−
−
−
−
−

When blading gravel roads, take care to maintain a structurally sound surface while providing an adequate crown and drainage
so that erosion or scattering of gravel are avoided.
Develop an infrastructure safety inspection program in conjunction with general maintenance.
Keep drainage ditches free of unnecessary debris.
Cover salt storage piles and other deicing materials to reduce contamination of surface waters. Locate them outside the 100year floodplain.
Regulate the application of deicing salts to prevent over-salting the pavement.
Use trucks equipped with salt spreading calibration devices.
Use alternative deicing materials, such as sand or salt substitutes, where sensitive ecosystems should be protected.
Prevent dumping of accumulated snow into surface waters or onto frozen water bodies.
Seed and fertilize, seed and mulch, and /or sod damaged vegetated areas and slopes.
Establish a pesticide and nutrient management program that restricts the use as much as possible.
Promote native flower and grass plantings within buffer strips around ponds and along ditches.
Sweep, vacuum, and wash residential streets and parking lots at least twice per year. In the spring after the snow melts and in
the fall after the leaves have dropped.
Collect and remove road debris.
Encourage litter and debris control management in-house and through adopt-a-highway type programs.

4.4 Urban Land Use Practices
Everyone, from private citizens to elected officials, shares a watershed with its own unique set of water quality and water quantity issues.
This Plan is the effort of individuals within a common geographic area (the CCWMO) helping to make decisions based on all the water
resources, all the water uses, and all the threats to water quality within the watershed. Almost every human activity including
transportation, industrial operations, lawn care, farm management, land use, flood prevention, waste management, and even recreation,
affects the quantity and quality of water within a watershed. The watershed planning approach considers pollution and excess runoff
from all these sources and evaluates its impact on the total watershed environment.
Every acre of land in the watershed, if managed properly, contributes to the solution to water quality and water quantity issues within a
watershed. One of the best places for citizens to get started is their own backyard, because every piece of land managed properly
contributes to the solution. Care of the land is in the hands of those who live and work on it. No matter what type of property you own or
manage there are practical land use applications that will help contribute to the sustainability and improvement of the water resources in
the watershed.
The following is a list of practices that landowners can utilize to help reduce the impacts of urban development on water resources. The
CCWMO and LGUs should promote and provide incentives to help landowners implement these practices.
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−
−
−
−
−
−
−
−
−
−
−
−
−
−

Keep a healthy lawn.
Plant and maintain grass and natural vegetation to help water quality by soaking up rainfall, reducing runoff, and retaining
sediment.
Install rain gardens to capture and treat stormwater runoff from your house or lawn.
Restore shorelines to stabilize shorelines, protect water quality, and provide wildlife habitat.
Purchase a rain barrel to capture rain water from your rooftop.
Purchase a compost bin and compost leaves and lawn clippings.
In order to properly apply only the amount of fertilizer needed, test your soil for nutrients.
Use zero phosphorus fertilizer and keep fertilizer off hard surfaces (i.e. driveways, sidewalks, streets) by sweeping up after
fertilization is complete.
Keep your leaves and lawn clippings out of the streets and gutters because the streets and storm sewer lead to the nearest water
body.
Pick up your pet’s wastes.
Limit use of herbicides and pesticides by using alternative, less harmful pesticide management options.
To keep soaps from running off into lakes and streams, wash cars and other items on a pervious surface.
Eliminate disposal of any household product into the storm sewer.
Keep your neighborhood free of litter/debris.

5. URBAN STORMWATER MANAGEMENT GOAL
Goal USM-1

Minimize and mitigate the impacts of urban stormwater runoff on water resources.

6. URBAN STORMWATER MANAGEMENT POLICIES
Policy USM-1

Develop and apply regulatory standards that help the CCWMO meet its goals.

Policy USM-2

Ensure compliance with CCWMO regulatory standards through permitting, monitoring, and enforcement.

Policy USM-3

Encourage innovation in meeting CCWMO standards by building flexibility and incentives into CCWMO rules.

Policy USM-4

Continue to meet or exceed federal and state requirements for stormwater runoff.

Policy USM-5

Establish a capital improvement program and cost share program to provide funding for priority stormwater projects and
for landowner Best Management Practices.
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Policy USM-6

Pursue outside funding opportunities including state, federal, non-profit, and other grants to accelerate implementation
of stormwater BMP’s

Policy USM-7

Promote education about the benefits associated with the proper management of urban stormwater runoff.

Policy USM-8

Provide landowners with the technical knowledge to properly manage urban stormwater runoff on their own property.

Policy USM-9

Utilize existing studies (Total Daily Maximum Load Studies and Implementation Plans, Local Plans, and other studies) to
prioritize project implementation.

Policy USM-10 Track and evaluate progress towards the goals, policies, and implementation strategies described in this plan.

7. URBAN STORMWATER MANAGEMENT IMPLEMENTATION
Imp Strategy USM-1 Continue to operate the Water Management Permit Program and apply existing CCWMO Rules until they are
amended following the adoption of this plan. The CCWMO Rules will be amended to include the standards
described in this plan for rate control, volume control, water quality treatment, floodplain impacts, natural resource
impacts, and erosion and sediment control. The rules will allow for flexibility and innovation in meeting the
standards.
Imp Strategy USM-2 Cities are required to prepare a local water management (local) plan that conforms with the CCWMO Plan. The
CCWMO is required to review and approve each local plan. More information about local plan requirements can
be found in the Administration Chapter.
a. Cities are required to prepare or amend their local water management plans and ordinances to be consistent
with the CCWMO Plan within two years of the date of this plan’s approval by the BWSR Board. The CCWMO
will consider alternative local plan amendment and update schedule requests from LGUs and will try to be
flexible on due dates to accommodate the update schedules of other WMOs when LGUs are within the
jurisdiction of more than one WMO.
b. City local water management plans are required meet Metropolitan Council and applicable state statute
requirements.
c. Cities should seek input and assistance from the CCWMO during the preparation of the local plan.
Imp Strategy USM-3 Follow and incorporate Total Maximum Daily Load Studies and Implementation Plans.
Imp Strategy USM-4 Continue to meet or exceed the NPDES Phase II MS4 requirements that apply to the CCWMO stormwater system.
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Imp Strategy USM-5 Collaborate with other LGUs to help them implement their NPDES Phase II MS4 requirements and to minimize
duplication and increase efficiency.
Imp Strategy USM-6 Establish a capital improvement program and cost share program to provide funding for priority stormwater
projects and for landowner Best Management Practices.
Imp Strategy USM-7 Prioritize stormwater retrofit projects and regional ponding projects using Total Maximum Daily Load Studies and
Implementation Plans, Local Surface Water Management Plans, and other studies.
Imp Strategy USM-8 Work with Carver County Public Works to develop and adopt a road maintenance and operation plan using the
practices described in this section. Carver County Public Works would be responsible for implementation of the
Plan.
Imp Strategy USM-9 Provide technical assistance to both private and public landowners on stormwater management and the BMPs
described in this plan.
Imp Strategy USM-10 Continue to provide necessary resources for implementation of the Water Management Permit Program,
Stormwater Design Standards, and Erosion & Sediment Control Standards. The CCWMO will continue to employ
staff or a consultant to perform the following tasks:
a. Review Water Management Applications (including stormwater design standards and erosion and sediment
control plans)
b. Inspect BMP installations
c. Monitor sites as recommended by the water plan; and
d. Enforce maintenance through procedures in the water resource management ordinance.
Imp Strategy USM-11 Continue to monitor construction activities and resolve sediment and erosion problems if and when they arise.
Imp Strategy USM-12 Evaluate Water Plan policy and implementation effectiveness as part of the CCWMO annual report.
Imp Strategy USM-13 Develop a list of priority subwatersheds based on watershed susceptibility to water quality degradation, water
quantity impacts, streambank erosion, wildlife habitat, recreation, and aesthetic impacts from urban and rural
practices. The list of priority subwatershed will be used to focus project implementation in high priority watersheds
to reduce impacts of impervious development.
Imp Strategy USM-14 Develop and maintain a database for stormwater related data, such as the location and type of stormwater
infrastructure.
Imp Strategy USM-15 Continue to monitor stormwater management BMPs to provide information on their effectiveness.
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