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I. EXECUTIVE SUMMARY 
This Water Resource Guidance Document is intended to provide a comprehensive inventory of 
pertinent water resource related information that affects the City in the management of its water 
resources. This document has been developed to be in conformance with the City’s 
Comprehensive Plan and to meet or exceed the requirements of applicable State and Federal 
laws.  Both the City Comprehensive Plan and this Water Resource Guidance Document will be 
utilized by the City to manage development, planning, and water resource related activities.  
This Water Resource Guidance Document contains water resource goals, policies, and 
strategies to help the City manage its water resources.   
 
The following are the water resource goals of the City: 

 
• Reduce occurrence of flooding and improve flood protection to properties. 
 
• Manage the quality of water in local lakes, wetlands, and streams. 
 
• Reduce erosion and sedimentation of soil into surface water systems. 
 
• Preserve wetlands, lakes, and all surface waters. 
 
• Minimize public capital expenditures needed to address water resource 

problems.  
 
• Promote groundwater recharge. 
 
• Enhance fish and wildlife habitat and water recreational opportunities to greatest 

extent feasible. 
 
• Educate residents, business owners, City Staff, City Council, developers, and 

others about proper water resource management. 
 

• Complete inspection and maintenance of stormwater infrastructure regularly and 
efficiently to ensure desired performance is achieved. 

 
An inventory of the City’s water resources, along with the policies and strategies that have been 
developed to help the City meet their goals, is contained within the sections described below. 
  
SECTION II 
Section II of this document provides an introduction and purpose.  The Water Resource 
Guidance Document has been developed to provide the City with guidance concerning the 
administration and implementation of water resource activities within the City.  This section also 
lists the contact information for individuals and agencies involved in the administration and 
implementation of this document.  
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SECTION III 
Section III of this document provides an inventory of land and water resources within the City 
including a general description and summary of data related to climate, precipitation, geology, 
topography, wetlands, lakes, hydrologic modeling, known water resource problem areas, water 
quality, water management ordinances, groundwater, soils, land use, public utilities services, 
public areas for water-based recreation, fish and wildlife habitat, unique features, scenic areas, 
pollutant source locations, and existing Best Management Practices (BMPs) within the City.  A 
number of maps were also developed as part of the document to assist in summarizing this 
information and are included as Appendix A. 

SECTION IV 
Section IV of this document outlines water resource related goals and policies of the City.  
Goals and policies have been developed for regulation of water resources, enhancement of 
public participation and education, and administration of the City’s internal operations.  The 
goals and policies described in this section have been developed to accommodate economic 
growth and reduce the adverse affects of development while enhancing the City’s water 
resources.  

SECTION V 
Section V contains a glossary of frequently used water resource acronyms. 

APPENDICES 
Appendices are included in the back of the document and are summarized below.  These 
appendices are included because they provide supporting information to the main body of the 
document. 

Appendix A: Figures.  Figure III-1 through Figure III-16 are located in this 
appendix. 

Appendix B:  Hydrologic/Hydraulic Modeling Data.  Modeling information 
completed by the Comfort Lake Forest Lake Watershed District is provided in this 
appendix. 

Appendix C:  MPCA Water Quality Data.  Water quality assessments and data 
summaries for monitoring locations within City are provided in this appendix. 

Additional materials are referenced within this report and are available from the City’s 
Engineering Department. 

This Water Resource Guidance Document will be amended into a 10 year Surface Water 
Management Plan by November of 2013, which is the date a Surface Water Management Plan 
for the City of Wyoming is required by the CLFLWD and State Statute.  
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II. INTRODUCTION AND PURPOSE

A. General
This Water Resource Guidance Document has been developed to provide the City with
guidance concerning the administration and implementation of water resource
management activities and to meet local and regional environmental and planning
requirements.  This document has been developed to be in conformance with the City’s
Comprehensive Plan, both of which will be used to manage development, planning, and
water resource related activities throughout the City of Wyoming.

In addition to meeting the requirements of state law, this document has also been
developed to be in conformance with the City’s National Pollutant Discharge Elimination
System (NPDES) Municipal Separate Storm Sewer System (MS4) Stormwater
Discharge permit and the City’s Stormwater Pollution Prevention Plan (SWPPP).  This
document incorporates the approach and direction currently provided by the NPDES into
a comprehensive plan that can be consistently applied across the City.

B. Personnel Contacts
To implement this document, a coordinated water resource management approach must
be used.  This approach utilizes the services of staff personnel within the City, County,
Comfort Lake Forest Lake Watershed District, and surrounding communities. Assistance
from the surrounding municipalities and counties will also be expected.  Outlined below
is the contact information for personnel having responsibilities for overseeing or
implementing various aspects of the Document.

Fred Weck
Zoning Administrator
City of Wyoming
P.O. Box 188
Wyoming, MN 55092
(651)- 462-4947

C. Water Resource Related Agreements

Currently the City does not have any water resource related agreements.
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III. LAND AND WATER RESOURCE INVENTORY

The City of Wyoming contains and is surrounded by valuable water and land resources.  
Managing these important resources is a high priority for the City and the surrounding area.  
Information has been collected regarding land and water resources for the City from a variety of 
sources.  This section of the document provides a general description and summary of the 
climate, geology, surficial topography, surface and ground water resource data, soils, land use, 
public utilities services, water based recreation, fish and wildlife habitat, unique features, scenic 
areas, and pollutant sources. This section also identifies where detailed information can be 
obtained for many of these areas. Refer to Appendix A for Figure III-1 through Figure III-16. 

A. Climate and Precipitation

1. Climate
The climate in Chisago County is described as a humid continental climate with 
moderate precipitation, wide daily temperature variations, warm humid summers and 
cold winters. The average annual precipitation is approximately 29 inches, of which 
approximately 21 inches occurs between April and September. The annual snowfall 
average is about 39 inches. Average monthly temperature, precipitation and snowfall are 
shown on Table III-1. 

2. Precipitation
A rainfall event having a 99% chance of occurrence in a 24-hour period is approximately 
2.3 inches (1-year event). A rainfall event having a 1% chance of occurrence in a 24-
hour period is approximately 5.8 inches (100-year event). The 100-year, 10-day runoff 
(snowmelt) is 7.4 inches. Additional rainfall events and probabilities are listed in Table 
III-2.

Figures III-1 and III-2 show the 1% rainfall event and the annual normal precipitation 
with the State of Minnesota.  Additionally, climatological information for the area can be 
obtained from the U.S. Weather Bureau Technical Paper 40. 

B. Location, Geology, and Topographic Information

1. Location
The City of Wyoming is located in the southwest portion of Chisago County (Figure III-
3). The City of Forest Lake is located on the south border of the City.  The City of Stacy 
is located just north of the City on Interstate 35.  Chisago City is located directly east of 
Wyoming.  Total area within the corporate limits of Wyoming is approximately 22 square 
miles. 

2. Geology
Information from the Chisago County Geologic Atlas indicates the bedrock geology of 
the City consists of a combination of St. Lawrence Formation, Jordan Sandstone, Tunnel 
City Group, and Wonewoc Sandstone. The depth of the bedrock ranges from 400 to 450 
feet in the western part of the City to as little as 0 to 50 feet in areas located in the 
eastern and northern parts of the City. 
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3. Topography
The topography of the City can be described as flat to gently rolling with more relief 
along the Sunrise River. Stormwater runoff from the City is generally directed toward the 
Sunrise River which runs north through the north central part of the City. 

TABLE III-1 AVERAGE MONTHLY TEMPERATURE, PRECIPITATION, 
AND SNOWFALL DATA FOR WYOMING AREA 

Month Average Temp Fo Precip. inches Snowfall inches 

January 9.8 0.96 10 
February 17.1 0.63 5.5 
March 29.2 1.4 7.6 
April 44 2.1 2 
May 57.1 3.18 0 
June 65.2 4.39 0 
July 70 4.3 0 
August 67.4 4.08 0 
September 57.5 2.95 0 
October 45.7 2.37 0.4 
November 29.5 1.89 6.3 
December 15.4 0.85 7.6 

Annual Average: 42.3 Total: 29.1 Total: 39.4 
Source: Midwestern Regional Climate Center, Data for Cambridge 

TABLE III-2   RAINFALL/RUNOFF EVENTS FOR THE CITY OF WYOMING 

RECURRENCE 
INTERVAL 

EVENT DURATION PROBABLILITY OF 
OCCURRENCE IN 
ANY GIVEN YEAR 

RAINFALL AMOUNT 
(INCHES) 

1 – Year 24 – Hour 99% 2.3 
2 – Year 24 – Hour 50% 2.7 
5 – Year 24 – Hour 20% 3.5 

10 – Year 24 – Hour 10% 4.1 
25 – Year 24 – Hour 4% 4.7 
50 – Year 24 – Hour 2% 5.2 
100 – Year 24 – Hour 1% 5.8 
25 – Year 10 – Day 4% 8.6 
50 – Year 10 – Day 2% 9.8 
100 – Year 10 – Day 1% 10.7 
100 – Year 10 – Day Runoff 1% 7.4 (runoff) 

Source: 24-hour rainfall values are from USWB TP 40; 10-day rainfall values are from USWB TP49; 10-day runoff values 
are from SCS TR60, Hydrology Guide for Minnesota 
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C. Surface Water Resource Data
1. Wetlands
The general locations of wetlands within the City can be seen on Figure III-4, which 
shows wetlands from the National Wetland Inventory.  These wetlands provide habitat to 
many species of plants and animals. Wetlands also affect the local water quality. The 
aquatic plants present in a healthy wetland will slow and filter water moving through the 
wetland take up pollutants and provide additional settling time for sediment. 

2. Major Bodies of Water
The City has multiple major bodies of water within its corporate limits: the South Branch 
of the Sunrise River and its tributaries, Ashton Lake, Comfort Lake, and Heims Lake.  
The Sunrise River is also tributary to the Sunrise Pools which are located in the north 
part of the City within the Carlos Avery State Wildlife Management Area.  Multiple 
wetlands, small lakes, and streams are also located in and around the City.  Refer to 
Figure III-5 for a map showing the public waters, wetlands, and waterways.  More 
information about these water bodies is included in various portions of this section. 

3. Stormwater Conveyance System
The City’s stormwater conveyance system consists of ditches, rivers, streams, lakes, 
ponds, wetlands, and storm sewer pipes. 

Refer to Figure III-6a for a map showing the stormwater conveyance system.  Only the 
conveyance system within the old City limits is included in the figure.  The other 
components of the system will need to be inventoried and mapped (this is an 
implementation activity in this document). 

4. Hydrologic Modeling
The Forest Lake/Comfort Lake Watershed District has developed an XP-SWMM 
hydrologic/hydraulic model for the entire watershed district.  This model encompasses 
the southern portion of the City.  Refer to Appendix B for more hydrologic/hydraulic 
modeling information. 

At the time this document was adopted, the City had not yet developed a 
hydrologic/hydraulic model for the portion of the City outside the CLFLWD.  The City is 
considering completing the modeling for this remaining portion of the City (area outside 
CLFLWD). 

Refer to Figure III-6b for a map showing the Minnesota DNR delineation for the City and 
the surrounding area. 

5. Watersheds
The Comfort Lake Forest Lake Watershed District has jurisdiction over the southern 
portion of the City (approximately 7 square miles).  The remainder of the City limits is not 
located within a Watershed Management Organization or Watershed District.  The 
Sunrise River Watershed Management Organization borders the western boundary of 
the City.  Refer to Figure III-6c for the jurisdictional boundaries of the Comfort Lake 
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Forest Lake Watershed District and the Sunrise River Watershed Management 
Organization. 

D. Flood Insurance Studies
The Federal Emergency Management Agency (FEMA) completed a Flood Insurance
Study (FIS) and Flood Insurance Rate Maps (FIRMs) to identify flood risk within Chisago
County in 1993.  The FIS and FIRMs from 1993 did not include the City limits of
Wyoming at that time.  In February 2010, FEMA completed a new preliminary FIS and
FIRMs for Chisago County.  The final FIS and FIRMs are anticipated to be completed
after the adoption of this document.

E. Water Quality
1. 2010 List of Impaired Waters (Section 303d)
The MPCA lists the following water bodies located within or near the City as being 
impaired: 

● The Sunrise River (AUID – 070300005-526) upstream of Comfort Lake, is
listed as impaired by the MPCA due to Fecal Coliform Bacteria.  The
Sunrise River was added to the impaired waters list by the MPCA in
2010.

● Comfort Lake (ID – 13-0053-00) is listed as impaired by the MPCA due to
Nutrients/Eutrophication and Biological Indicators.  Comfort Lake was
listed as impaired in 2002 and is part of the “Six Lake” TMDL Study that
was completed in March of 2010.

● Forest Lake (ID – 82-0159-00), just south of the City, is listed as impaired
by the MPCA due to Polychlorinated biphenyls (PCBs) in fish tissue.
Forest Lake added to the impaired waters list in 2002.

● The following water bodies located just east of the City were listed as
impaired by the MPCA: School Lake (ID – 13-0057-00)
(Nutrients/Eutrophication and Biological Indicators, 2008), unnamed creek
(AUID – 070300005-522) between Little Comfort Lake and School Lake
(Dissolved Oxygen Depletion, 2010), and unnamed creek (AUID –
070300005-521) between School Lake and Birch Lake (Dissolved
Oxygen Depletion, Fecal Coliform Bacteria, 2010).

The locations of these impaired water bodies are shown on Figure III-7.  

In addition to the water bodies listed above, the City is upstream of the following 
impaired water bodies: Sunrise River, St. Croix River, Lake St. Croix, and Lake Pepin.  
The City will be required to implement the TMDL plans for these water bodies once 
complete.  Many of the implementation activities used to achieve the goals in the TMDL 
plans are anticipated to be consistent with activities listed in the implementation plan in 
Section VI.  These implementation activities will contribute to the City meeting its waste 
load reductions outlined in TMDL plans. 
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2. Data
Water quality data for the City has been obtained from the Minnesota Pollution Control 
Agency (MPCA) Environmental Data Access site.  This database is utilized by 
participating agencies to compile water quality testing data and is almost entirely used 
for the storage of water quality parameters. Monitoring site locations listed on the MPCA 
website are shown on Figure III-8. 

Refer to Appendix C for some of the Water Quality Data that has been collected in 
Wyoming.  More water quality monitoring information/data can be found at the MPCA’s 
Environmental Data Access site at http://www.pca.state.mn.us/index.php/water/water-
monitoring-and-reporting/water-monitoring-and-reporting.html.   

F. Floodplain Management
The City of Wyoming has adopted floodplain management regulations. A copy of these
regulations can be found on the City’s website at http://www.wyomingmn.org or obtained
at City Hall. These regulations generally prohibit uses or activities within the floodplain
that include structures of fill that obstruct flood elevations.

http://www.pca.state.mn.us/index.php/water/water-monitoring-and-reporting/water-monitoring-and-reporting.html�
http://www.pca.state.mn.us/index.php/water/water-monitoring-and-reporting/water-monitoring-and-reporting.html�
http://www.wyomingmn.org/�
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G. Shoreland Management
The City has adopted shoreland management regulations which control development in
shoreland zones.  A copy of these regulations can be found on the City’s website at
http://www.wyomingmn.org or obtained at City Hall.  The City’s shoreland management
regulations contain the following classifications:

TABLE III-3   DNR PUBLIC WATERS SURFACE WATER CLASSIFICATION 

Water Body Location PWI ID 
Shoreland Ordinance 

Classification 
Higgins Southwest Wyoming 02P Natural Environment Lake 

Sam Lake East Wyoming 45W Natural Environment Lake 
Shallow 

Pond South Wyoming 55W Natural Environment Lake 
Peterson’s 

Slough East Wyoming 52W Natural Environment Lake 
Sunrise 
Pools North Wyoming 59P Natural Environment Lake 

Tyra Slough Southwest Wyoming 137W Natural Environment Lake 

Ashton Central Wyoming 51W 
Recreational Development 

Lake 

Heims South Wyoming 56P 
Recreational Development 

Lake 

White Stone East Wyoming 48P 
Recreational Development 

Lake 
Comfort Southeast Wyoming 53P General Development Lake 

Little 
Comfort Southeast Wyoming 54P General Development Lake 
Sunrise 
River 

From Comfort Lake north to 
the Sunrise Pools - Transition River 

Sunrise 
River 

From Birch Lake north to 
School Lake north to 
Comfort Lake - Tributary River 

Sunrise 
River 

From the Washington 
County line north to Comfort 
lake - Tributary River 

Sunrise 
River 

From the Anoka County line 
northeast to the Sunrise 
Pools - Tributary River 

Houle Marsh North Wyoming 136W Public Waters Wetlands 
Smith’s 
Slough East Wyoming 109W Public Waters Wetlands 

- Northeast Wyoming 62W Public Waters Wetlands 
Source: City of Wyoming Shoreland Ordinance 

http://www.wyomingmn.org/�
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H. Wetland Management
The City has adopted wetland management into its ordinance in accordance with the
Wetland Conservation Act of 1991, as amended.  The City of Wyoming is the LGU for
the Wetland Conservation Act within the City limits.  Requirements for the LGU are
outlined in Minnesota Rule 8420.  Administration of certain LGU functions of MN Rules
8420, including decision authority for exemption, no loss, and wetland boundary and
type determinations, is delegated to the City of Wyoming Engineer. The decision
authority for replacement plan and wetland banking determinations are placed with the
City Council. The City of Wyoming Engineer, may defer decision authority to the City
Council for exemption, no loss, wetland boundary and type, violations, and sequencing
determinations.

For more information on the Wetland Conservation Act and related responsibilities of the
LGU, refer to Minnesota Rule 8420.

I. Ground Water Appropriations
Within the City, ground water wells serve the City and private water needs. Each of
these wells has a ground water appropriation permit from the DNR. Figure III-9 shows
the locations of the DNR permitted ground water appropriation sites within the City.

J. Ground Water Resource Data
Ground water resource data for areas within the City is contained in the Chisago County
Local Water Management Plan (2010-2013) and the City Comprehensive Water System
Plan.

Ground water aquifers are the primary source of water for the City and surrounding
areas. The aquifers are recharged from infiltration through the soils and by lateral flow
from adjacent areas. Surficial aquifers are susceptible to contamination in the majority of
the City due to sandy soils and high infiltration rates.

The City appropriates the majority of its ground water from the Mt. Simon- Hinckley
(bedrock) Aquifer. The top of the aquifer is located 50 to more than 250 feet below the
surface. The Mt. Simon, as found in the wells, is sandstone. Geophysical studies have
identified multiple faults in the Mt. Simon near Wyoming, which are currently being
investigated during the completion of the City’s Wellhead Protection Plan.  More
information on these faults can be obtained through the Minnesota Geological Survey.

Refer to Figure III-10 for an approximation of the depth to groundwater throughout the
City.  The depth to groundwater was interpolated using known land elevation data and
known groundwater elevation information.  A groundwater elevation raster (digital image)
was created using known lake, wetland, and soil boring information. The depth to
groundwater was then calculated by subtracting the groundwater elevations from ground
elevations throughout the City. Groundwater elevations were then verified using well
data from the County Well Index.  For more detailed groundwater information it is
suggested that soil borings be performed at the desired location.

The City of Wyoming is also currently in the process of developing its Wellhead
Protection Plan.  This document will identify Drinking Water Supply Management Areas
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(DWSMAs) and provide a plan for managing these areas.  Activities such as infiltration 
may not be allowed in DWSMAs due to the risk of contaminating drinking water sources.  
This City’s Wellhead Protection Plan is anticipated to be completed in 2013. 

K. Soils Information
The City of Wyoming is located on the eastern side of the Anoka Sand Plain therefore,
soils within the area have generally higher infiltration rates and create an increased
susceptibility to ground water contamination.  The hydrologic soil classification map is
shown in Figure III-11.

The four soil classifications shown on the map are defined as follows:

Group A - These soils have high infiltration rates even when thoroughly wetted.  These
soils consist chiefly of deep, well drained to excessively drained sands and gravel.
Group A soils have a high rate of water transmission, therefore resulting in a low runoff
potential.

Group B - These soils have moderate infiltration rates.  Group B soils consist of deep
moderately well to well drained soils with moderately fine to moderately coarse textures.

Group A/D – These soils function as Group A soils in a drained condition, Group D soils
(low infiltration rates) in an undrained condition. The water table is typically within two
feet of the surface.  Infiltration rates for this group will vary based on the depth to the
water table.

Group B/D – These soils function as Group B soils in a drained condition, Group D soils
(low infiltration rates) in an undrained condition. The water table is typically within two
feet of the surface.  Infiltration rates will vary for this group based on the depth to the
water table.

The City of Wyoming contains the following soil associations:

● Zimmerman-Isanti
● Seeyleville-Markey
● Braham-Blomford-Eckvoll
● Nebish-Talmoon

Additional information on the geology and soil for the City can be found in the Soil 
Survey of Chisago County and the Chisago County Geologic Atlas. 

L. Land Use and Public Utilities Services
The City of Wyoming land use classifications include residential, agricultural,
commercial, industrial, mixed use, public/semi public, rural research development, parks,
and conservation and open space areas. The existing and proposed land use maps are
shown in Figure III-12 and Figure III-13, respectively.

Wyoming is served by both a sanitary sewer collection system and Subsurface Sewage
Treatment Systems (SSTS).  The sanitary sewer collection system serves properties
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within the old City limits (City limits prior to annexation in 2008).  Sewage from the City is 
conveyed to the Chisago Lakes Joint Sanitary Treatment Commission north of Chisago 
City where it is treated.  The City has a significant number of SSTS, most of which are 
located outside of the old City limits. These sites are not anticipated to be abandoned 
and converted to city services in the near future.  Refer to Figure III-14 for a map of the 
areas in the City that are treated by SSTS. 

The City is served by both municipal water and individual wells.  For the most part, 
properties located within the old City limits are served by municipal water while the 
properties located outside the old City limits are served by individual wells. The 
Minnesota Department of Health maintains a record of new wells and existing wells that 
have changed ownership beginning in the year 1990.  A copy of the well data can be 
obtained from the Minnesota Department of Health. 

M. Public Areas for Water Based Recreation and Access
There are a multiple water bodies and areas that have both active recreation such as
fishing and passive recreation such as walking. Some of these recreational resources
are outlined below:

Carlos Avery Wildlife Management Area (Carlos Avery WMA): Carlos Avery WMA is
managed by the Minnesota DNR.  It is approximately 23,000 acres in size, some of
which are located in northern part of the City of Wyoming.  There are more than 23 miles
of trails which are used for walking, hiking, and sightseeing.  The wide range of habitat
attracts approximately 272 species of birds making it a very popular bird watching area.
Hunting and trapping of various species are also popular activities in the Carlos Avery
WMA.

Comfort Lake: Comfort Lake is a 219 acre lake that is popular for fishing, swimming,
water skiing, and other water activities.  A Minnesota DNR boat launch is located on the
north end of the lake.

Sunrise Trail: Sunrise Trail follows along the old Burlington Northern Railroad Bed. It
runs from Hugo to North Branch, passing through Wyoming along the way. This trail
offers passive recreation to hikers, bikers, and inline skaters during the spring, summer
and fall seasons.

N. Fish and Wildlife Habitat
The City of Wyoming contains habitat for a variety of mammals, reptiles, birds,
amphibians, and insects. Enhancing and preserving habitat for wildlife species is
important in maintaining ecological stability in the City’s natural areas.  There are also
many different species of fish located in the City’s water bodies.  Fish sampling
information can be obtained to determine the species of fish in a given river or lake.  This
information can be found at www.dnr.state.mn.us/lakefind/index.html.

Information has been obtained from the DNR Natural Heritage database. This data
indicates there is a presence of unique fish and wildlife within the City.
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Species of special interest include: 
● Eastern Hognose Snake (Heterodon platirhinos)
● Sandhill Crane (Grus canadensis).

Species of special concern include: 
● Gophersnake (Pituophis catenifer)

Threatened species include: 
● Blanding’s Turtle (Emydoidea blandingii)

The DNR has completed the County Biological Survey for Chisago County.   Based on 
this work, the City contains the following high quality natural communities: 

● Dry oak savanna
● Emergent marsh
● Hardwood swamp forest
● Oak forest
● Oak woodland-brushland
● Shrub swamp
● Tamarack swamp
● Wet meadow
● White pine-hardwood forest
● Willow swamp

The presettlement vegetation in the City consisted of large portions of aspen-oak land 
and oak openings and barrens.  The presettlement vegetation also included areas of big 
woods (oak, maple, basswood, hickory), conifer bogs and swamps, and wet prairie.  
Figure III-15 shows the presettlement vegetation. 

O. Unique Features and Scenic Areas
Unique features and scenic areas include DNR designated scenic areas, areas
containing rare and endangered species, and historic areas.

As stated previously, the City of Wyoming has several natural areas as well as known
occurrences of rare and endangered species.  In addition, portions of the Carlos Avery
Wildlife Management Area (WMA) are located within the City limits. Parts of both the
Carlos Avery Unit and the Sunrise Unit are within the City limits.

Refer to Figure III-16 for the location of native plant communities and the Carlos Avery
WMA.

P. Pollutant Source Locations
Figure III-17 shows the approximate locations of a variety of sites that are listed with
MPCA’s “What’s in My Neighborhood” database. The status of these sites varies from
active sites to sites that have been cleaned up and closed by MPCA. Specific details of
each site can be obtained from MPCA.

Other potential pollutant sources include industrial, commercial, residential, and other
highly impervious land uses.  Stormwater runoff from these land uses could carry
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pollutants into the stormwater system (nonpoint source pollution), especially if there are 
direct inlets into the storm sewer system that do not drain first into a stormwater pond.  
Facilities within these land use types may be covered by a NPDES General Industrial 
Stormwater Permit, which requires preparation of stormwater pollution prevention plans 
to prevent nonpoint source pollution. 

Q. NPDES Phase II
The MPCA implemented the National Pollutant Discharge Elimination System (NPDES)
Phase II Stormwater Program in March 2003. Phase II requires Municipal Separate
Storm Sewer Systems (MS4s) to obtain an NPDES permit.  MS4s designated by rule are
urban areas with populations over 10,000 or urban areas with populations greater than
5,000 with the potential to discharge to valuable or polluted waters.  Permits for
construction sites greater than one acre will also be required as part of Phase II.  The
new draft permit is currently (2011) out for review as the existing general permit has
expired.

The City is anticipating being added to this list early in 2012.  As an MS4, the City will be
required to develop a Storm Water Management Plan that includes the following six
minimum control measures:

1. Public Education and Outreach
2. Public Participation/Involvement
3. Illicit Discharge Detection and Elimination
4. Construction Site Stormwater Runoff Control
5. Post-Construction Stormwater Management
6. Pollution Prevention/Good Housekeeping for Municipal Operations

For more information on the MS4 Permit requirements refer to www.pca.state.mn.us. 

http://www.pca.state.mn.us/�
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IV. ESTABLISHMENT OF GOALS, STRATEGIES, AND POLICIES
The City has developed a number of goals, strategies, and policies for the management of 
stormwater within the City.  These goals and policies have been developed to complement 
county, regional, and state goals and policies and in anticipation that the City will become a 
regulated City under the MPCA NPDES MS4 Permit Program.  The goals of the City are to: 

• Reduce occurrence of flooding and improve flood protection to properties.

• Manage the quality of water in local lakes, wetlands, and streams.

• Reduce erosion and sedimentation of soil into surface water systems.

• Preserve wetlands, lakes, and all surface waters.

• Minimize public capital expenditures needed to address water resource
problems.

• Promote groundwater recharge.

• Enhance fish and wildlife habitat and water recreational opportunities to greatest
extent feasible.

• Educate residents, business owners, City Staff, City Council, developers, and
others about proper water resource management.

• Complete inspection and maintenance of stormwater infrastructure regularly and
efficiently to ensure desired performance is achieved.

In order to achieve the City’s goals for managing water resources, four strategies were 
developed.  These strategies will assist the City in targeting its main audiences for the purposes 
of water resource management. 

A. Cooperation with other agencies: This strategy recognizes that the City is not alone in
managing water resources within its boundaries.  There are a number of other local,
state, and federal agencies that also have rules and regulations related to water
resource management.  Through this strategy, the City has recognized these other
agencies’ role in this endeavor and will cooperate and coordinate with these agencies.

B. Education:  This strategy includes educating various groups within the City about
proper water resource management.  Education of residents, City Staff, City Council,
business owners, and developers is included in this strategy to assist in meeting the
City’s goals.

C. Regulation:  Much of water resource management comes in the form of regulations
placed on new development or redevelopment within the City.  These regulations will
assist the City in achieving their water management goals.
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D. Internal operations: This strategy relates to the internal operations of the City.  By
outlining policies related to how the City’s operations will treat and manage stormwater,
the City can work to achieve its water resource management goals.  These operations
include many of the activities that would be required anticipating that the City will
become a regulated City under the MPCA’s NPDES MS4 (Municipal Separate Storm
Sewer System) Permit Program early in 2012.

A. COOPERATION WITH OTHER AGENCIES
There are a number of local, state, and federal agencies that have rules and regulations
related to water resource management.  Through this strategy, the City recognizes these
other agencies’ role in this endeavor and will cooperate, coordinate, and when possible
partner with these agencies to achieve the City’s goals.

This document is in conformance with but does not restate all other agency rules that
are applicable to water quality and natural resource protection.  The following agencies
should be contacted to determine the impact of their rules on any land disturbing or
alteration activity:

● Minnesota Department of Health  www.health.state.mn.us

● Minnesota Pollution Control Agency www.pca.state.mn.us

● Board of Water and Soil Resources www.bwsr.state.mn.us and the Wetland
Conservation Act www.bwsr.state.mn.us/wetlands/wca/index.html

● Minnesota Department of Natural Resources www.dnr.state.mn.us

● US Army Corps of Engineers www.mvp.usace.army.mi

● Minnesota Department of Agriculture www.mda.state.mn.us

● US Fish and Wildlife Service www.fws.gov

● Comfort Lake Forest Lake Watershed District http://www.clflwd.org/

● Chisago Soil and Water Conservation District
http://www.chisagoswcd.org/

● Chisago County
http://www.co.chisago.mn.us/

While these other agency rules, policies, and guidelines are not all restated in this 
document, they are applicable to projects, programs, and planning within the City.  The 
MPCA Minnesota Stormwater Manual, a document intended to be frequently updated, is 
also incorporated by reference into this document and can be found at 
www.pca.state.mn.us/water/stormwater/stormwater-manual.html. 

It is important to note that this document has been written in anticipation that the City of 
Wyoming will become a regulated City under the MPCA NPDES MS4 Permit Program.  
As such, the City has incorporated many of these policies as well as policies contained 
in the CLFLWD Plan.   

http://www.health.state.mn.us/�
http://www.pca.state.mn.us/�
http://www.bwsr.state.mn.us/�
http://www.bwsr.state.mn.us/wetlands/wca/index.html�
http://www.dnr.state.mn.us/�
http://www.mvp.usace.army.mi/�
http://www.mda.state.mn.us/�
http://www.fws.gov/�
http://www.clflwd.org/�
http://www.chisagoswcd.org/�
http://www.co.chisago.mn.us/�
http://www.pca.state.mn.us/water/stormwater/stormwater-manual.html�
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B. EDUCATION
The purpose of the education strategy in meeting the City’s goals is to foster responsible 
water quality management practices by educating residents, business owners, City Staff, 
City Council, and developers about proper water resource management.  If these 
targeted audiences recognize their role in responsible water resource management in 
their homes, businesses, and practices, it will assist the City in meeting its goals.

1. Education Policies
Policy 1 
The City will provide public education as part of the National Pollutant Discharge 
Elimination System (NPDES) Phase II Program and its MS4 permit.
Policy 2 
The City’s website will be the primary means for disseminating information regarding 
water resource management, volunteer opportunities, public meeting notices, the 
City’s SWMP (for its MS4 permit), and water resource contact information.  The City 
may also provide information aimed at fostering responsible water resource 
management practices through the use of mailings, cable television, or other means 
as determined by the City.  Topics may include, but are not limited to:

• Wetland buffers

• Groundwater quality and protection

• Controlling invasive species

• Water conservation and water cycle

• Proper hazardous waste disposal

• Yard waste management

• Pet waste disposal

• Illicit discharge to stormwater

Policy 3 
The City will promote and encourage all landowners adjacent to wetlands and lakes 
to establish a buffer strip consisting of native non-mowed vegetation.   

Policy 4 
The City will provide annual training opportunities to City Staff regarding good 
housekeeping practices, construction of BMPs, and NPDES permit requirements. 

Policy 5 
The City will partner with relevant agencies to host training sessions with residents to 
educate them on the benefits of rain gardens, rain barrels, and other stormwater 
BMPs.  The City will also investigate implementing a cost share program for City 
residents to implement these alternative stormwater management techniques on 
their property. 
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Policy 6 
The City will submit a public notice 30 days in advance and hold an annual public 
meeting to review the SWMP, Surface Water Management Plan (once complete), 
and current BMPs employed by the City. 

Policy 7 
The City will maintain a phone line and website link to report construction site erosion 
control concerns, waste disposal infractions, flooding, water quality concerns, and 
illicit discharges to the stormwater system.   

C. REGULATION
The policies developed in this strategy outline specific water resource management 
elements that are recommended to be implemented through City ordinances for the 
development and/or permitting process.  Many of the policies have been taken from the 
Comfort Lake-Forest Lake Watershed Management Plan.  These policies have been 
outlined to assist the public, developers, City Staff, and City Council.

1. Policy Threshold 

Stormwater management policies shall apply to the following:

• Residential subdivision or development of three (3) or more lots within one 
thousand (1000) feet of a public water and residential subdivision or 
development of four (4) or more lots elsewhere.

• Non-residential or multi-residential development, including road and other 
linear projects not connected to a development parcel, creating new 
impervious surface or disturbing existing impervious surface that, in the 
aggregate, exceeds:

o One (1) acre or five (5) percent of a site (whichever is less) within 
one thousand (1000) feet of a public water; or

o One (1) acre or twenty-five (25) percent of a site (whichever is less) 
elsewhere.

• The criteria of this section will apply to all existing and new impervious surface 
on the project site. Notwithstanding, for road and other linear projects, only net 
new surface will be considered. For the purpose of this rule, mill and overlay of 
hard surface is not considered new surface. However, a road or other hard 
surface that is reconstructed by removing the pavement layer and exposing 
the underlying soil is considered new surface.
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2. City Permit
Before commencing any activity that meets the threshold requirements described 
above, a permit shall be secured from the City.  Applicants are encouraged to seek 
City input starting at the concept stage.  An applicant for a stormwater management 
permit must demonstrate to the City that the proposed land-altering activity will meet 
the following policies.

3. Water Quality and Quantity Policies
Policy 1 

Maintain peak stormwater flow rate from each point of discharge from the site for a
24-hour precipitation event with a return frequency of 2, 10, or 100 years in the 
drainage area in which the site is located at or below the peak stormwater flow rate 
calculated in accordance with the following:

Off-site flow shall be calculated using Soil Conservation Service TR-20 method.  CN-
values used to determine the pre-development rate and volume control standard will 
be as follows: 

Hydrologic Soil Group  Curve Number 
  A   30 
  B   58 
  C   71 
  D   78 

CN-values must be clearly stated. A composite CN-value approach shall be used to 
calculate runoff flows. An area of the site to be disturbed during construction shall be 
assigned a CN-value corresponding to a soil permeability class one step below that 
of the undisturbed soil unless the permit specifies a City-approved method to restore 
soil structure. 

Policy 2 
Maintain stormwater flow volume from each point of discharge from the site for a 24-
hour precipitation event with a return frequency of 2 years, or 5 years within a 
landlocked basin or an area that drains to a landlocked basin, at or below the pre-
development stormwater flow volume, calculated in accordance with Water Quality 
and Quantity Policy 1. 

Policy 3 
The following shall be used as guidelines when designing infiltration systems: 

• Infiltration will not be required nor allowed in areas where there are known
groundwater contaminants, where the soils are not suitable for infiltration
(soils with infiltration rates less than 0.3 inches/hour), or in areas where there
is less than three feet of separation between the bottom of the infiltration
system and the groundwater or bedrock.  Percolation tests shall be required
to verify the infiltration rates of on-site soils during the construction of
infiltration BMPs.
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• An infiltration facility must be designed and maintained to provide for
pretreatment of stormwater runoff.  Pretreatment shall be sized to 25% of the
infiltration volume.

• Soil borings are required for projects that propose infiltration practices.
Borings must be spaced at every 100 linear feet or every 10,000 square feet,
whichever is more restrictive. Borings must extend at least 10 feet below the
proposed infiltration surface.

• Design infiltration rates may be estimated using the Kozeny-Carman formula.
This method may not be used on soils classified as clayey.

• A double-ring infiltrometer test shall be conducted in accordance with ASTM
D3385 by a registered geotechnical engineer at the proposed infiltration
surface spaced every 100 linear feet or every 10,000 square feet, whichever
is more restrictive, to verify infiltration rates.

• Measured and theoretical infiltration rates must be divided by a correction
factor of 2.5.

Policy 4 
Decrease phosphorus loading by fifty (50) percent from existing conditions for 
developed sites or sites with agricultural activity and not increase phosphorus 
loading from existing on all other sites. 

Policy 5 
The majority of the water bodies within the City are yet to be classified.  Water 
bodies will be classified on a site by site basis as development plans are submitted.  
The following is a description of the four water body classifications: 

Preserve: Provide the highest functions for one of the following: vegetative diversity, 
wildlife habitat, shoreline protection, and/or aesthetics, educational, cultural, and 
recreational opportunities; or are vegetatively diverse and highly sensitive to 
stormwater impacts.  

Manage 1: Provide high functions for either vegetative diversity or wildlife habitat 
and also provide some functions for water quality protection, shoreline protection, 
and/or aesthetic, educational, cultural, and recreational opportunities in areas with 
moderate habitat quality.  

Manage 2: Provide some functions for vegetative diversity, wildlife habitat, and/or 
aesthetic, educational, cultural, and recreational opportunities. 

Manage 3: Provide the highest functions for water quality protection and flood 
attenuation. 

Policy 6 
Maintain the bounce in water level or duration of inundation, during a precipitation 
event of critical duration with a return frequency of 2, 5, or 100 years in the drainage 
area in which the site is located, for any downstream lake or wetland within the limit 



SECTION IV 

City of Wyoming September 2011 
WSB Project No. 1688-69 Page IV-7

specified for the lake or wetland susceptibility class shown in the Table IV-1 below.  

TABLE IV-1 PERMITTED BOUNCE AND PERIOD OF INUNDATION 

Susceptibility Class Permitted Bounce 
Inundation Period for 

1.5-Year Event 
Inundation Period for 10-Year 

or Greater Event 
Preserve Wetland Pre-development Existing Existing 

Manage 1 Wetland Pre-development + 0.5 feet Existing plus 1 day Existing plus 2 days 
Manage 2 Wetland Pre-development  + 1.0 feet Existing plus 2 days Existing plus 14 days 

Manage 3 Wetland and Lakes No limit Existing plus 7 days Existing plus 21 days 

To ensure that the standards of this rule have been met, the City may require as-built 
drawings or impose additional requirements as a specific condition of approval. The 
City may require monitoring or performance evaluation as a condition of approving a 
stormwater management practice that has not been adequately demonstrated in the 
proposed application. 

An applicant may be required to demonstrate that down-gradient stormwater 
conveyance structures and features will be adequate to handle proposed peak flow 
or flow volume from the site. 

Policy 7 
To meet the standards of Policies 1-6, site based stormwater management methods 
shall be used in the following sequence. A preferred method shall be used to the 
degree feasible before a less-preferred method is used.  

a) The applicant shall comply with the stormwater volume reduction standard to
the maximum extent practicable on-site through volume reduction methods
approved by the City.

b) For the remaining volume reduction required to fully meet the standard, the
applicant shall comply with the volume reduction standard at an offsite
location or through the use of qualified volume banking credits (see Water
Quality and Quantity Policy 8). Volume reduction may be accomplished at
another site outside of the project area or through the use of banked credits
as long as it yields the same volume reduction benefit, and is approved by
the City. Offsite compliance and banking credits shall be achieved in the
following sequence:

• within the same subwatershed as the project site

• within a subwatershed adjacent to the project site, or

• within the City at a site that provides water resource benefit.
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c) As a last alternative for the remaining volume reduction required, the
applicant shall pay into the City’s Stormwater Utility. The required amount to
contribute to the Stormwater Utility will be set by the City Council.  This
amount shall be amended from time to time, as the estimated cost of creating
equivalent volume reduction within the subwatershed under generally
favorable conditions changes.

• Funds contributed to the Stormwater Utility, will be spent within the
subwatershed where the project impact occurred. If the City Council
concludes there is no reasonable opportunity to use the funds in that
manner, they may direct use of the funds, as far as possible, to serve
similar water resource purposes within the same geographic area.

• Funds contributed to the Stormwater Utility shall be allocated to
volume reduction projects by the City Council according to a
stormwater utility implementation plan as approved by the City
Council and as amended.

Policy 8 
Excess volume reduction or runoff retention achieved onsite, up to the volume of the 
five-year 24-hour event, may be banked (as credit) for use on other projects within 
the City that are unable to fully meet the City’s stormwater volume reduction 
standard onsite.  The City will establish and maintain a list of available banked runoff 
retention Volume Credits. 

(a) Volume reduction or runoff retention achieved onsite in excess of the volume
reduction requirement may be listed in the City's bank for use on other projects
within the City that are unable fully to meet the volume reduction standard of
Water Quality and Quantity Policy 2 on the project site.

(b) Stormwater management facilities or practices relied upon to create Volume
Credits must be included in the recorded maintenance instrument or
maintenance plan specified in Water Quality and Quantity Policy 10.

(c) Volume Credits may be utilized by permit applicants to meet the requirement of
Water Quality and Quantity Policy 2 only after the applicant has demonstrated to
the City that:

i. One-half (1/2) inch of runoff from all new impervious surface on the parcel
will be abstracted within parcel boundaries;

ii. Soil conditions and/or other site constraints prevent abstraction of
additional runoff onsite. Infiltration is considered not feasible where soils
do not support infiltration, documented soil contaminants preclude the use
of infiltration practices, or there is inadequate separation from the water
table; and

iii. The facility or practice generating the credit is providing the level of
volume control for which the applicant seeks credit.
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(d) Permit applicants are responsible for contacting a seller of Volume Credits and
arranging the sale on terms established by the interested parties. The City will
certify the sale through a form established by the Comfort Lake-Forest Lake
Watershed District and completed by the buyer and seller of the Volume Credits.

Policy 9 
As the City and the Watershed District develop the data to do so, they will create 
maps of the surface contributing areas of high priority groundwater-dependent 
natural resources. If a stormwater basin is proposed within a mapped surface 
contributing area, it must contain and infiltrate the volume generated by a 2-year, 24-
hour storm event. The basin bottom should be at least three (3) feet above the 
seasonally high water table. If this infiltration standard is not met, basin outflow must 
be non-erosive and routed through a subsurface system, flow spreader or other 
device that discharges water through or across the ground to lower discharge 
temperature to that of the ambient soil. 

Policy 10 
If a developer proposes to meet the requirements of this Rule through construction of 
a wet detention basin, infiltration or pretreatment facility, outlet structure, culvert, 
outfall structure, or other stormwater management facility the developer must submit 
with the permit application a maintenance instrument. The maintenance instrument 
shall identify and protect areas of stormwater, detention, infiltration and overflow; 
specify the methods, schedule, and responsible parties for maintenance; provide for 
perpetual facility maintenance; and contain at a minimum the requirements in the 
City’s standard maintenance declaration. The executed maintenance instrument 
must be recorded against the property deed with the County before permit issuance. 
If the City is responsible for maintaining the facility, a separate maintenance 
instrument is not required. 

Policy 11 
When possible and practical, runoff shall be directed away from neighboring 
properties to existing drainageways and vegetated soil surfaces to convey, store, 
filter, and retain stormwater runoff before discharge into public waters. 

Policy 12 
The design of stormwater storage facilities shall accommodate a 100-year critical 
duration rainfall event, with this storage being provided above the normal outlet 
elevation. 

Policy 13 
Lateral and collector systems shall be designed to accommodate a 10-year return 
frequency storm event.  These systems shall be defined as storm sewer that collects 
and conveys runoff from catch basins or other inlets from a localized drainage area 
to a trunk system or ponding facility. 

Policy 14 
Trunk systems shall be designed to convey the anticipated 100-year critical event 
stormwater flow rate.  A trunk system shall be defined as the main channel of the 
stormwater system that receives water from multiple laterals or collectors or, serves 
as an outlet and downstream conveyance system for a stormwater storage facility. 
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Policy 15 
Identify all overland overflow routes for lateral, collector, and trunk systems to 
accommodate the 100-year critical duration rainfall event and prevent structural 
inundation should an obstruction occur in these systems. 

Policy 16 
For collection systems not designed to meet rate control standards (e.g. catch 
basins) a clogging factor of 50% will be utilized in sizing intake structures. 

Policy 17 
No orifice having a diameter less than 4” is allowed in the design of rate control 
structures within the City.   

Policy 18 
An emergency spillway (emergency outlet) from ponding areas shall be installed at a 
minimum of 2 foot below the lowest building opening and shall be designed to have a 
capacity to overflow water at an elevation below the lowest building opening at a rate 
not less than the anticipated 100-year peak inflow rate to the basin, or 3 times the 
100-year peak discharge rate from the basin, whichever is greater.

Policy 19 
If a permanent water quality pond is used to meet water quality requirements, the 
pond is required to meet the following criteria: 

• Permanent pool average depth between 4 and 10 feet.
• An emergency outlet to control the 100-year storm event
• Basin slopes no steeper than 3:1
• A basin shelf of 10 feet wide and 1 foot below the normal water level to

enhance wildlife habitat, reduce safety hazards, and improve
maintenance access

• Flood pool volume above the normal outlet so that peak discharge rates
from the 2-year, 10-year, and 100-year storm events are no greater than
existing conditions

If a pond is designed using this criteria, it will meet the City standard of 50% total 
phosphorus removal. 

Policy 20 
New stormwater management BMPs (e.g. ponds, infiltration systems, swales) 
constructed as part of private development shall be covered by drainage and utility 
easements or outlets that are dedicated to the City. Maintenance responsibilities for 
these areas will be spelled out in the developer’s agreement. 

Policy 21 
The City requires skimmers or other devices to remove floatables in the construction 
of new pond outlets and the addition of skimmers to existing systems whenever 
feasible and practical.  The designs shall provide for skimmers that extend a 
minimum of 4 inches below the water surface and minimize the velocities of water 
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passing under the skimmer to less than 0.5 feet per second for rainfall events having 
a 99% frequency. Wood skimmers will not be allowed. 

Policy 22 
The City encourages the design of stormwater management features that provide an 
opportunity to enhance the habitat and aesthetics of the area. This includes providing 
upland buffers around ponds, seeding the area with native vegetation, and designing 
the slopes equal to or flatter than 4:1. 

4. Freeboard Policies
Policy 1 
Residential, non-residential, and other structures shall ordinarily be elevated on fill so 
that the low floor elevation is three (3) feet above the 100-year high water elevation or 
emergency overflow elevation. In the case where the high water level is unknown, the 
elevation of the line of permanent shoreland vegetation should be used as the high 
water elevation. Additional detail is provided in the City’s floodplain ordinance. Policy 
Policy 2 
For areas located within a drainage area to a landlocked basin, the separation 
between the lowest basement floor elevation and the 100-year high water elevation 
shall be at least three (3) feet.

5. Landlocked Basin Policies
Policy 1 
Areas with landlocked basins shall be modeled to accommodate a back-to-back 100-
year, 24-hour rainfall event and the 100-year, 10-day runoff event.  The highest water 
elevation in the basin from this analysis shall be the 100-year high water level. Policy 
Policy 2 
Landlocked areas may be allowed an outlet, provided that the outlet complies with 
wetland and floodplain regulations and that the basin provides storage below the 
outlet for either the back-to-back 100-year, 24-hour event or the 100-year, 10-day 
runoff event; whichever is greater.  In addition, there must be no negative 
downstream impacts resulting from the outlet.

6. Floodplain Policies
Policy 1 
No structure, fill, deposits, obstruction, storage of materials, equipment, or other uses 
may be allowed in the floodplain that reduces the floodwater storage capacity of the 
floodplain or increases flood height. Compensating floodwater storage area shall be 
provided for any obstruction which decreases flood storage. This compensating 
volume shall be equal to or greater than the total volume of the obstruction. Additional 
detail is provided in the City’s floodplain ordinance.
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Policy 2 
A plan review by the City is required for any project that is within the 100-year 
floodplain or upland flood storage area.  Refer to the City of Wyoming website at 
www.wyomingmn.org for more information regarding the City’s State-Approved 
floodplain and shoreland ordinances. 

7. Wetland Policies
Policy 1 
Water quality treatment to NPDES standards is required prior to the discharge of 
water into a wetland, except for Manage 3 classified wetlands (refer to Water Quality 
and Quantity Policy 5 for a description of the four classifications).
Policy 2 
Wetland alterations must be in conformance with the Wetland Conservation Act
(WCA) and will be administered by the City of Wyoming which is the Local Governing 
Unit (LGU) for WCA within its City limits.

8. Buffer Policies
Policy 1 
Buffers are required at any lot containing land within the buffer zone of any General 
Development Lake, Recreational Development Lake, Natural Environment Lake, 
stream, or wetland that;

• results from new subdivision of land into two or more buildable lots; or

• is subject to land disturbance for the purpose of a new primary use for which a 
rezoning or a land use variance for lot hard surface percentage or structure 
setback has been approved.

The required buffer zones are as follows: 
(a) Stream (measured from top of bank) - 75 feet
(b) Lakes (measured from delineated OHWL)

(1) Natural environment lake - 100 feet
(2) Recreational development lake - 50 feet
(3) General development lake - 25 feet

(c) Wetlands: Based on the wetland function and value assessment the
following will be buffer requirement (measured from delineated wetland
edge)

(1) Preserve - 100 feet
(2) Manage 1 - 75 feet
(3) Manage 2 - 50 feet
(4) Manage 3 - 25 feet

(d) If a lake or wetland is a groundwater-dependent natural resource, the buffer
will be one hundred (100) feet. If the stream is a groundwater-dependent
natural resource, the streamside zone will be fifty (50) feet, and the middle
zone one hundred (100) feet.

http://www.wyomingmn.org/�
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Policy 2 
Access to a waterbody for private or public use may be created and maintained.  The 
access area must not exceed thirty (30) feet or fifty (50) percent of the lot width along 
the shoreline or streambank, whichever is less.  A trail no more than ten (10) feet in 
width is allowed within a buffer.  The trail shall not count toward the buffer width. 

Policy 3 
Management of noxious weeds or invasive species is allowed within the buffer.  
Planting of non-native species is not allowed within the buffer. 

9. Groundwater Policies
Policy 1 
The City will cooperate with the Department of Health to insure that all unsealed or 
improperly abandoned wells within the City are properly sealed.

10. Erosion and Sediment Control Policies
Policy 1 
All persons shall submit an erosion control plan to the City and secure a permit from 
the City approving the erosion control plan for any grading, filling, or other land 
disturbing activity that involves:

• Grading, filling, or other land alteration activity that involves movement of 
more than two hundred (200) cubic yards of earth or erodible material.

• Surface disturbance or removal of vegetative cover on one quarter (1/4) acre 
or more of land within one thousand (1000) feet of a public water or one (1) 
acre or more of disturbance elsewhere.

Policy 2 
The erosion control measures should be in conformance with MPCA’s NPDES 
permit as well as the specifications outlined in the MPCA’s manual “Protecting Water 
Quality in Urban Areas.” 

Policy 3 
Erosion control measures are not required for agricultural land provided that a grass 
or natural vegetation buffer zone extending 16 feet or the width of an applicable 
shore impact zone, whichever is wider, is maintained along any water body and that 
no fertilizer is used in the zone. 

Policy 4 
The City will conduct regular erosion control inspections of all projects that require an 
erosion and sediment control plan. See City ordinance for information regarding 
failed erosion control at www.wyomingmn.org. 

Policy 5 
Development activities must minimize disturbed areas, runoff velocities, and erosion 
potential. Disturbed areas must be stabilized and protected as soon as possible.  

http://www.wyomingmn.org/�
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Policy 6 
Construction guidelines for turf restoration as outlined by the MPCA NPDES 
construction permit shall be the minimum standard for restoration. 

Policy 7 
New development and redevelopment projects will be encouraged to reduce the 
amount of impervious surface and use Low Impact Development (LID) techniques to 
the greatest extent reasonable taking into consideration land use, zoning, 
topography, previous site uses, and site constraints.  LID techniques may include but 
are not limited to those presented on the MPCA-Low Impact Development website, 
http://www.pca.state.mn.us/water/stormwater/stormwater-lid.html. 

D. INTERNAL OPERATIONS
The City’s internal operations can have a significant impact on water resource 
management. This strategy is targeted primarily at the City and secondarly at the public 
and/or another agency.  These policies are aimed at operation and maintenance 
activities associated with water resource management within the City. It is important to 
note that the City will be required to complete many of these activities to be in 
compliance with its MS4 Permit Program (anticipated to be added to the MS4 list in 
2012).

1. Internal Operations Policies
Policy 1 
The City will sweep the streets at least twice annually and record the lane miles 
swept.  Areas that need more frequent sweeping will be swept as needed.
Policy 2 
The City will clean out sump catch basins and manholes annually. The City will 
maintain records that contain the date that this work was completed and the number 
of sumps that were cleaned.
Policy 3 
The City will conduct regular erosion control inspections of all projects that require an 
erosion and sediment control plan.
Policy 4 
The City prefers to use regional retention, detention, and stormwater treatment 
facilities rather than site specific areas, where feasible.  The City recognizes that 
construction of regional treatment facilities will likely be incorporated into 
development activities.  The City may initiate the construction of regional facilities as 
desired to meet the goals of this document.  If no regional system is available, 
development and redevelopment will be required to provide on-site systems. 
Policy 5 
The City requires as-builts of all ponding areas and designated emergency overflows.

http://www.pca.state.mn.us/water/stormwater/stormwater-lid.html�
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Policy 6 
The City will review its erosion control ordinance and make revisions as needed to 
address the SWMP and other regulations as needed.  Ordinances can be found on 
the City’s website at www.wyomingmn.org. 

Policy 7 
The City will review and update its natural resource management ordinances as 
needed. Ordinances can be found on the City’s website at www.wyomingmn.org. 

Policy 8 
The City will develop and implement a City ordinance related to Illicit Discharge 
Detection and Elimination consistent with the City SWMP and MPCA NPDES rules.  

Policy 9 
The City will maintain and update its storm sewer map, including storm sewer pipes, 
outfalls, ponds, conveyances, water bodies, and structural BMPs on an annual basis. 

Policy 10 
The City will annually conduct visual inspections of stormwater discharges on City-
owned land and record results of inspections in conformance with the City’s MS4 
SWMP and MPCA NPDES rules. 

Policy 11 
The City will contact the MPCA State Duty Officer at 1-800-422-0798 to report any 
hazardous material spills or discharges in conformance with the MPCA rules. 

Policy 12 
The City will annually inspect and maintain any exposed stockpiles and storage 
areas on City property to prevent erosion and discharge into the storm sewer system 
or water body in conformance with the City’s MS4 SWMP. 

Policy 13 
The City will perform standard maintenance of the stormwater management system 
as needed (e.g. jetting, cleaning, repair/replacement). 

Policy 14 
The City will maintain and submit annual inspection reports, maintenance reports, 
and other needed documentation in conformance with the NPDES permit. 

Policy 15 
The City Staff will annually review and adjust as necessary mowing, fertilizing, and 
herbicide application practices to reduce organic and pollutant discharges to the 
storm sewer and water bodies. 

Policy 16 
The City will review road salt application practices and consider alternative products 
as they become available. 

http://www.wyomingmn.org/�
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Policy 17 
The City will work with neighboring cities and townships to develop stormwater 
related agreements that address volume reduction, rate control, and water quality of 
runoff generated from any new development that discharges to Wyoming. 

Policy 18 
The City will explore regional locations to implement water quality BMPs to reduce 
the negative effects of stormwater on area lake, rivers, and wetlands. 

Policy 19 
The City will work with the MPCA to address impairments, develop TMDLs, and 
implement TMDL plans.  
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V. GLOSSARY OF ACRONYMS

BMP Best Management Practice 
BWSR Board of Water and Soil Resources 
CAC Citizen Advisory Committee 
CAMP Citizen Assisted Monitoring Program – MCES 
CIP Capital Improvement Project 
CLFLWD Comfort Lake Forest Lake Watershed District 
CSMP Citizen Stream Monitoring Program - MPCA 
EPA Environmental Protection Agency 
FEMA Federal Emergency Management Agency 
FIRM Flood Insurance Rate Map 
FIS Flood Insurance Study 
GIS Geographic Information System 
HWL High Water Level 
IDDE Illicit Discharge Detection and Elimination 
LGU Local Governing Unit 
LID Low Impact Development 
LMC League of Minnesota Cities 
MCES Metropolitan Council Environmental Services 
MDA Minnesota Department of Agriculture 
MDH Minnesota Department of Health 
MNDNR Minnesota Department of Natural Resources 
MNDOT Minnesota Department of Transportation 
MNRAM Minnesota Routine Assessment Method for Wetlands 
MPCA Minnesota Pollution Control Agency 
MS4 Municipal Separate Storm Sewer System 
MUSA Metropolitan Urban Service Area 
NPDES National Pollutant Discharge Elimination System 
NURP National Urban Runoff Program 
NRCS Natural Resource Conservation Service 
NWL Normal Water Level 
OHW Ordinary High Water Elevation 
PAHs Polycyclic Aromatic Hydrocarbons 
P8 Program for Predicting Pollutant Particle Passage through Pits, Puddles, and Ponds 
SWCD Soil and Water Conservation District 
SWPPP Storm Water Pollution Prevention Plan 
TMDL Total Maximum Daily Load 
TP Total Phosphorus 
TSS Total Suspended Solids 
USACE United States Army Corps of Engineers 
USFWS United States Fish and Wildlife Service 
WCA Wetland Conservation Act 
WD Watershed District 
WHEP Wetland Health Evaluation Program 
WMO Watershed Management Organization 
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Name PWI ID OHW
Ashton 51W 898.2'
Heims 56P 898.6'

Comfort 53P 887.2'
Forest 159P 901.8'
Green 41P 892.5'
Heims 56P 898.6'

Little Comfort 54P 887.2'
School 57W 891.6'

Sunrise Pools 59P 876.8'

Definitions:
PWI - Public Water Inventory
OHW - Ordinary High Water
According to State Statute 103G
P- Public Waterbasins and Watercourses
W- Public Waters Wetlands
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1. Introduction/Purpose 
 
The Comfort Lake-Forest Lake Watershed District Board of Managers retained SRF Consulting 
Group, Inc., to complete a floodplain delineation of the 49 square-mile watershed.  The project 
was embarked upon to accomplish the following objectives: 
 
• Accurately delineate existing and future floodplain boundaries. 

• Map floodplains to permit control of land use and development. 

• Identify regional flood control projects to manage future floodwaters. 

• Provide technical tools and sound scientific basis for restoring water quality. 
 
To accomplish this goal, the following tasks were completed: 
 
• Collect and evaluate data from a variety of sources. 

• Field survey critical hydraulic structures and other conveyance systems, including ditches and 
creeks. 

• Construct an existing and ultimate conditions XP-SWMM hydrologic/hydraulic model. 

• Map the floodplains identified in the modeling effort using Arc-GIS. 
 

Calibration of the models was added to the effort under a separate work order.  Flow data collected 
by the Washington Conservation District (WCD) was used for this effort and is documented in this 
report. 
 
 
2. Background 
 
The Sunrise River begins its trek to the confluent with the St. Croix River at the Forest Lake 
outlet.  There is moderate fall in the stream profile as it crosses Highway 8, but, only a few 
thousand feet from the start, the Sunrise River flattens and follows a lazy flow path, as do many 
creeks and channels in the Anoka Sand Plain region.  At the District’s boundary, the outlet to 
Comfort Lake, the Sunrise has a very flat profile and, as such, tends to influence the discharge that 
leaves the watershed.  This phenomenon is evident through a comparison of the discharge verses 
the elevation in the lake, as the measured peak elevation in the lake typically trails the peak 
discharge.  The delayed peak indicates that the river is filling and backing up, which causes the 
lake to store the water until the river can accept the additional water.  This is part of a natural cycle 
that will slowly cause peaks in the lakes to increase as further development occurs, likely with 
longer durations as more volume is generated. 
 

Comfort Lake – Forest Lake Watershed District  May 2005 
Hydraulic Capacity and Model Calibration Report   Page 1 



Floodplain mapping exists for two lakes within the District (Forest Lake and Sylvan Lake), as well 
as a wetland complex along Highway 8, as found in the FIRM mapping for Forest Lake.  This 
floodplain mapping project will provide updated hydrologic and hydraulic data for all of the lakes 
and the two primary streams within the District. 

The primary technical component for the floodplain delineation is a hydrologic and hydraulic 
modeling effort, also referred to as the “H&H” study.  The study fits with the District’s mission 
statement as described in the Watershed Management Plan: 

“The mission of the Comfort Lake-Forest Lake Watershed District is to protect and 
conserve its water resources.  The District encourages the use of sound scientific 
water management approaches, technologies and methods.  The District intends to 
develop a uniform, integrated approach to water management within a rapidly 
changing and urbanizing area.” 

The floodplain delineation, incorporating the H&H study, is a building block that the Managers 
have completed to accomplish the mission statement.  The study uses data collected by the District 
and provides a technical foundation to make informed decisions on projects that will proactively 
address future flooding concerns by active managing the systems that anticipate future 
development.   

3. Data Collection

A. Data was collected from a variety of sources to complete the study, including the
following:

1) Air Photos – Aerial photos obtained from The National Agricultural
Imagery Program (NAIP)

2) Contour Data/TIN File – Surveying was completed by GRW Inc. under two
separate contracts: one with Washington County and the other with the
District.  The Washington County data was purchased from the County, and
the data for Chisago County was collected under the contract between GRW
and the District.

3) Soils Data – Soils data is from the Soil Survey of Chisago County,
Minnesota and the Soil Survey of Washington and Ramsey Counties,
Minnesota.

4) Watershed Management Plan (12/2000 – Houston Engineering) – The
Management Plan provided background of the area as well as direction for
the monitoring program.
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5) Field Surveying – Field surveying was performed to collect data on major 
culvert crossings within the District and streambed elevations for the 
Sunrise River and connection between Bone Lake and Little Comfort Lake.  
Data was used in the modeling effort, and is shown both in the Figure 2 and 
Table 1 and in the flood profiles and cross sections in the Appendix. 

 
6) Existing Land Use Data – Existing land use information was taken from 

2000 GIS information from both Washington and Chisago Counties.  A 
number of developments were added that have occurred since the 2000 data 
was collected, and are noted on Figure 3. 

7) Ultimate Land Use Data – The ultimate land use was compiled after a 
Manager’s workshop in June 2004.  Results of the workshop are shown on 
Figure 4 and reflect the Managers' desire to set floodplain limits that allow 
for growth similar to that seen in the metro area.   

8) Flow Monitoring – SRF staff worked with the Manager’s and WCD staff to 
establish a monitoring program for the District in 2003.  Five sites were 
monitored in 2003 for flow and a variety of water quality parameters.  A 
portion of this data was used for the calibration effort discussed in a later 
section.  Metadata for the four locations is presented in the Appendix. 

Available metadata files are found in the Appendix. 

 
B. Reconciliation of Conflicting Data – There were a few instances where there was a 

discrepancy between data sets, or difficulties in determining drainage boundaries.  
Once instance was with drainage areas north of Forest Lake along Trunk 
Highway 8.  After discussions with the Managers, SRF performed additional 
investigation using the TIN model as shown on Figure 10.  Using the TIN and 
further field investigation, the model was adjusted to reflect the proper boundaries 
and confirm the observations by the Managers and local residents.  

 
 
4. Structures Inventory 
 
Hydraulic structures within the District, consisting of culverts and outlet weirs for Forest and 
Comfort Lake, were surveyed for use in the hydrologic model.  Figure 2 shows all of the structures 
used in the modeling effort, while Table 1 contains the complete list, including location and 
condition data.  The records also include culverts that were not surveyed but whose sizes and types 
were identified in the field for modeling purposes.  Inverts for these structures were estimated 
using the TIN model and found sufficient for modeling purposes due to their location within the 
model.  Photos taken of the culverts are listed in the photo log in the Appendix and on the attached 
CD. 
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5. Analysis Methodology 
 

A. Model Selection 
 
The XP-SWMM hydrologic and hydraulic model was chosen to perform the 
H&H study for a number of reasons: 
 
• It is sophisticated hydrologic and hydraulic software, using complex algorithms 

to evaluate the hydraulics throughout the system at any time step. 

• It is approved by Federal Emergency Management Agency (FEMA) for 
floodplain mapping. 

• XP-SWMM can evaluate small storm events and multiple events. 

• It can generate pollutant loading for future water quality studies. 

 
B. Model Parameters 

 
Model parameters were established prior to model assembly and demonstrated 
during the Pilot Study (North Bone Lake area).  The key parameters are: 
 
• Subwatershed Boundaries – The Managers set the subwatershed boundaries at 

an average 100-acre size to define subwatersheds for future use in water quality 
modeling and allow changes to the model as development occurred on a parcel-
by-parcel basis.  The model includes 286 subwatershed areas. The areas around 
wetland complexes and lakes are larger than 100 acres, and many of the 
subwatersheds in the developed areas are smaller.  Existing culverts and roads 
often defined the size of the subwatershed. 

• Runoff Method for Calculating Runoff – The runoff method allows for a very 
physically based method of defining hydrologic parameters, which allows for 
much greater flexibility than other methods of calculating runoff.  Benefits to 
modeling of seasonal rainfall/pollutant loading 

• Green-Ampt Methodology for Infiltration Parameters – This infiltration method 
relates the cumulative infiltration to the time at which infiltration begins, 
allowing for variable infiltration rates over time.  The method also accounts for 
the variability in soil parameters. 

• Flood Storage in Subwatersheds – Storage was included in the models for 
wetland complexes in each node, which were typically sized to one acre and 
larger to account for attenuation within the subwatershed. 

• Hot Start Method – The calibration model was primed to match measured 
outflow from the Comfort, Forest, and Bone Lake gages. Using this method, also 
referred to as the Hot Start method by XP-SWMM, the storage in various nodes 
would be full at the start of the event, replicating a wetter seasonal condition. 
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C. Critical Storm Event 
 
The critical event was determined by running the models in two different runoff 
events.  Each model was then evaluated to identify which storm created the highest 
water surface elevation.  The two events are described as follows: 

 
• 100-year/24-hour Type II Rainfall Pattern – This is a typical design event for 

the Twin Cities area and assumes that 5.9 inches of rain falls in a 24-hour period.  
Roughly 80 percent of the rain falls in an intense two-hour period in the middle 
of the 24-hour event. 

• 100-year/10-day Snowmelt Event – This event is modeled assuming 7.2 inches 
of runoff occurs in a 10-day period over frozen conditions.  The runoff event is 
often considered a mixture of rainfall and snowmelt and typically yields a 
significant amount of runoff.  

 
 
6. Calibration 

 
There are three primary pieces of information that the H&H model can provide and are of concern 
when calibrating a model:  volume of runoff, rate of discharge, and peak elevations of various 
lakes.  Each is connected with a different, sometimes competing goal.  Volume is typically 
connected with the water quality and, to a lesser extent, flooding.  Discharge and elevations 
typically connected with flooding.  The calibration effort is intended to balance the modeled 
results, which were generated with the observed rainfall to the observed discharge rates, volumes, 
and stages.  Calibration of the H&H model involved the following steps: 

 
A. Data Review and Processing 

 
Rainfall and discharge data received from WCD was reviewed to find suitable data 
for calibration.  Due to the large amount of storage available in the lakes and 
wetlands within the system, a period of rainfall from June 23 to July 30, 2003, was 
selected for analysis, which included both large and small storm events.  Figure 11 
shows the corresponding rainfall and discharge for the time period selected, as well 
as the other rainfall and discharge responses during the 2003 period.  During the 
selected period, 7.39 inches of rain fell over the District, which was taken from the 
Bone Lake gage.  
 
This data was formatted for use in the SWMM model and placed in the 
"BLout23JunetoJuly" rainfall file in the global database.  The rainfall file was 
employed to obtain the initial SWMM model results and complete the calibration 
process. 
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B. Model Calibration Development 
 
The model results were compared to measured discharge data, differences related to 
peak discharge timing and volumes, and lake levels found in the MnDNR 
Lakefinder website. 
  
The model was then tested for sensitivity to a variety of hydrologic and hydraulic 
parameters based on given watershed characteristics and results obtained from the  
initial model run.  The model was most sensitive to two parameters; soil parameters 
for the Green-Ampt Method (the most sensitive parameter is available water 
capacity) and Manning's roughness coefficient for the various channels.  
Adjustment of the Green-Ampt parameters were made to account for differences in 
the volume and peak discharges and the peak elevations observed in the lakes.  The 
Manning's coefficient was adjusted up to help with the timing of the peak 
discharges within the system and was justified given the debris and bog found in 
many of the major channels. 
 
Table 8 shows the ranges used to adjust the Green-Ampt parameters for the various 
soil types and characteristics.  The various comparisons of calibrated models and 
measured flow graphs are presented in Figures 11 through 13.  Figures 14 and 
15 compare elevation information available for Forest and Comfort Lakes.  
Table 9 compares the calibrated and measured parameters for the peak discharge, 
volume, and stage.  Elevation data was only available for Comfort and Forest Lakes 
through the MnDNR website. 
 
Observations from the results include: 
 
• Modeled peak flows were slightly underestimated for the Forest and Bone Lake 

outfalls and were slightly overestimated for the observed measurement at the 
Comfort Lake outlet. 

• Runoff volumes for the watershed outfall (Comfort Lake outlet) are within 
eight percent of the observed measurement.    

• Modeled water elevations, also referred to as stage, are within 0.1 foot of those 
found in the Lake Finder website (MnDNR) for Forest Lake and are 
approximately 0.4 foot overestimated at the Comfort Lake outlet. 

 
While the predicted stage in Comfort Lake is higher than observed, the overall 
correlation with the three gages is good for both volume and discharge.  Some 
difference from the observed values is expected given the need to balance the three 
components.  It is highly unlikely that all three records can be matched 
simultaneously in a watershed of this complexity.  It is usually best to be slightly 
high when dealing with stage calibration because of the safety and financial 
impacts associated with flooding.  A low estimate could result in more frequent 
damages and safety risks.   
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The slightly elevated stage on Comfort Lake is likely due to a number of things, 
including: 
 
• The outlet weir is in the model as currently constructed, which is slightly higher 

than that found in 2003. 
 

• Tailwater at the outlet to the model was affected by Sunrise River hydraulics. 
 

• Groundwater has an impact on the water elevations and flow rates within the 
District that are difficult to simulate without additional monitoring and model 
calibration. 

As previously mentioned, runoff volume is typically considered one of the key 
elements of water quality computations, as the total loading to a water body is 
equal to the total volume multiplied by the concentration of pollutant in the water.  
The discharge rates are typically measured and converted to volumes by looking at 
the rate over a period of time.  The model uses this data to compute flood 
elevations, which is the main focus of this study.  The chosen calibration 
parameters balanced these three elements to provide a model that will provide the 
required data and a tool to evaluate both water quantity and quality. 
 

 
7. Modeling Results/Mapping 
 
The XP-SWMM models contain literally thousands of pieces of input data and the output contains 
tenfold the input quantity of data.  The appendices include numerous figures and tables that 
provide the data requested in the contract as well as specific data that applies to a number of day-
to-day issues addressed by the District.  
 
Each XP-SWMM model produces approximately 300 pages of output tables for each run.  All the 
output documents are included on the attached CD.  
 

A. Hydraulic Capacity 
 

1) Existing Conditions 
 
After reviewing the model results, it is evident that a few of the culvert 
crossings along the main channels are undersized, as there is considerable 
difference between the upstream and downstream water surface elevation.  
This difference, also referred to as stage increase, results in higher flood 
elevation upstream, high velocities through the structure, and potential 
failure of the embankment.  Examples of this are the culvert crossing at 
Trunk Highway 8 between Little Comfort Lake and Comfort Lake and the 
outlet to Birch Lake.  See Tables 3 and 4 and Figures 8 and 9 for this 
information. 
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2) Proposed Structures

Many of the existing structures will require replacement in the near future
due to their condition.  Sizing can be performed based on a number of
criteria, including:

– Stage and discharges found in Tables 3 and 4, respectively for the main
channels

– Stage and discharge information in the model

– Typically sized at least as large as the upstream culvert

– MnDNR typical sizing recommendations allow for 0.5 foot of stage
increase in MnDNR protected waters, unless other restrictions apply

– Federal Highway Administration typical sizing recommendations allow
for the headwater to be 1.5 times the size of the culvert

There are a number of culverts that do not meet these criteria, such as the 
Highway 8 culvert.  However, the water that this culvert is holding back in 
Little Comfort Lake may be limiting the bounce in Comfort Lake. 
Therefore, the regional ponding facilities should be identified and modeled 
prior to sizing new crossings.  

B. Critical Storm Event

As outlined above, two critical storm events were modeled.  It was determined that
the 100-year/24-hour Type II rainfall event produced the most consistent stage
increase in the channels and several of the lakes.  However, six of the lakes mapped
had greater stage increases caused by the 100-year/10-day snowmelt event.  For
these six lakes the stage produced by the snowmelt event was used for the Critical
Event mapping (Figure 6).

The stages caused by the various events for each lake are presented in Table 5, and
the critical events used for floodplain mapping are presented in Table 6.  All river
flooding was completed using the 100-year/24-hour Type II rainfall event.

C. Profile Plots

Figures 8 and 9 are profile plots along the Sunrise River from Forest Lake to the
outlet to Comfort Lake and Bone Lake to the outlet to Comfort Lake, respectively.
The plots show the surveyed streambed, existing structures, cross section locations,
and both the 100-year existing and proposed water surface elevations.  In addition,
Tables 3 and 4 provide elevations and flows at various locations for both the
existing and critical conditions.  This information can be used to size new
structures, or may be updated when regional projects are inserted in the model.
Cross sections identified on the profiles are also presented in the Appendix.
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D. Flood Mapping 
 

Table 5 includes the 100-year flood elevation for the existing conditions, ultimate 
land use, 100-year 10-day snowmelt, and 100-year back-to-back storms for the 
landlocked lakes.  Other data in Table 5 is from the MnDNR Lake Finder website, 
which provides context for the numbers.  Floodplain mapping is found on Figures 5 
and 6 for the existing and critical storm events.  Flood elevations are mapped using 
the TIN, with adjustments based on the field survey information.  The critical flood 
level map uses either the ultimate land use or the snowmelt condition, whichever 
condition generated the highest flood level.  

 
E. Bounce Analysis 

 
Table 6 compares the flood bounce for the existing and critical storm events.  
Bounce is measured from starting water surface (from the Hot Start model) of each 
lake to the flood elevation.  A number of the lakes have significant bounce 
occurring in the critical storm condition, including Bone, Little Comfort and 
Comfort Lakes.  The critical storm event for all of these lakes is the 10-day 
snowmelt condition, which could happen in the existing condition. However, this 
would be more probable in a developed condition as the conveyance systems to the 
channels and lakes would be better developed.  Bounce is associated with saturated 
banks, which leads to additional shoreland erosion. 

 
 

8. Regional Projects 
 

A. Criteria 
 

SRF staff reviewed the topography and model results to identify a list of potential 
regional projects that the Managers could consider to meet the long-term vision for 
the Watershed.  Potential projects were identified based on the following criteria: 

 
• Address both future (ultimate) and current concerns. 

• Address flooding and water quality. 

• Maximize benefit within the Watershed. 

• Fit within logical physical parameters. 

• Be physically contained within a specific site. 

• Be upstream of one of the three major water bodies (Forest/Comfort/Bone). 

• Be within currently undeveloped property. 
 
It should be noted that any potential project should be screened for feasibility based 
numerous factors, including, but not limited to, ecological and endangered species.  
Based on the above criteria, potential regional projects that may be investigated are 
discussed in the next section. 

Comfort Lake – Forest Lake Watershed District  May 2005 
Hydraulic Capacity and Model Calibration Report   Page 9 



 

B. Potential Projects 
 

Forest Lake 
1) FL44 Wetland 

– This wetland is approximately 300 acres of the 497-acre drainage area.  
Roughly 1,000 acres drain through the wetland prior to entering Forest 
Lake through a 36-inch culvert. 

– An additional 400 acres could potentially be redirected from water that 
currently flows to Little Comfort Lake directly as well as small 
landlocked areas on the north end of the Forest Lake system. 

– This may require the North Shore Trail to be raised to allow additional 
flood storage. 

 
2) FL63 Wetland (Outlet to Shields Lake) 

– Water level changes in this wetland would directly affect Shields Lake 
water levels. Therefore, it is not a good candidate for flood control. 

– The wetland could be managed for water quality. 
 

Bone Lake – North 
1) NBL17 Wetland 

– This wetland is approximately 40 acres.  Most of NBL drains through 
the wetland prior to entering Bone Lake through a 36-inch culvert. 

– This may require 238th Street North to be raised to allow additional 
flood storage. 

 
2) NBL 23 

– This partial wetland/wooded upland could also provide additional flood 
protection, upstream of Moody Lake. 

 
Bone Lake – South 
1) SB11 and SB13 Wetlands 

– Most of the SBL area drains through these two wetland complexes.  
Both could be managed for additional flood control and water quality. 

 
Little Comfort Lake 
1) LCL11 (Birch Lake) 

2) LCL04 (School Lake) 

– Both lakes could be managed for both flood control and water quality 
benefits. 
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Comfort Lake 
1) CL36/37/38 

– Sunrise River runs through these drainage areas. From mapping, it 
appears a large water feature could be constructed that could be both an 
amenity and beneficial for flood storage and water quality for the 
District. 

– Removal of some of the existing material may also reduce soluble 
phosphorus loading to the lake (from previous studies). 

 
 
9. Conclusions/Recommendations 
 
The floodplain mapping and corresponding H&H models provide the Managers with a powerful 
technical tool to evaluate potential projects and ensure that regional projects have the greatest 
chance for success.  The following conclusions identify some of the things that this ‘leathermen’ 
of hydrologic models can evaluate: 
 
• Lake ‘bounce’ can be exasperated by development.  Historical data should be studied to 

identify the acceptable bounce based on predevelopment levels. 

• Regional projects strategically placed could have significant benefit for both flood control and 
potentially water quality. 

• A refined ultimate land use scenario that included regional projects would likely result in 
better flood control. 

 
• The model can be used to assess water quality loading to the various water bodies. 
 
• Refine the model/calibration with flow data at additional locations and accounting for 

groundwater by measuring landlocked basin elevation and reassigning infiltration to the 
various lakes.   

• The model should be refined as the District develops to continue to assess impacts of changed 
land uses. 
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Heims Lake (13-0056) Comfort Lake - Forest Lake Watershed District 
 

Heims Lake is located in Wyoming Township (Chisago County). There are known bathymetric data 

available for this lake. This was the first year this lake was part of the CAMP. 

 

On each sampling day the lake was monitored for total phosphorus (TP), chlorophyll-a (CLA), total 

kjeldahl nitrogen (TKN), and secchi transparency, as well as the lake’s perceived physical condition and 

recreational suitability. The resulting data are summarized in tables and figures on the following page. 

 

2009 summer (May-September) data summary 

Parameter Mean Minimum Maximum Grade 

TP (µg/l) 41.4 24.0 82.0 C 

CLA (µg/l) 16.9 3.0 82.0 B 

Secchi (m) 0.5 0.4 0.6 F 

TKN (mg/l) 1.61 1.00 2.10  

   Lake Grade C 

 

The lake received a lake grade of C for 2009. Continued monitoring is suggested build the baseline water 

quality database for this lake. 

 

Throughout the monitoring period, the volunteer’s opinions of the lake’s physical condition and 

recreational suitability were ranked on a 1-to-5 scale. These user perception rankings are shown on the 

following page. 

 

If you notice any errors in the lake’s data or physical information, or are aware of any additional or 

missing information, please contact Brian Johnson of the Metropolitan Council at (651) 602-8743 or 

brian.johnson@metc.state.mn.us. 
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1 = Crystal Clear

2 = Some Algae Present
3 = Definite Algal Presence

4 = High Algal Color
5 = Severe Algal Bloom

1 = Beautiful

2 = Minor Aesthetic Problem
3 = Swimming Impaired

4 = No Swimming; Boating OK
5 = No Aesthetics Possible

2009 Data
Surf Tmp Bot Tmp Surf DO Bot DO CLA Surf TP Bot TP Secchi

DATE (ºC) (ºC) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (m) PC RS

5/27 22 82 2 5

6/10 21 13 44 2 5

6/27 21 82 57 0.4 2 5

7/12 21 3.4 34 0.5 3 5

7/16 20 5.1 29 3 5

7/24 24 3 32 0.5 2 4

8/9 25 26 60 0.6 2 4

8/23 25.8 4.8 24 2 4

9/2 21.9 4.9 26 0.6 2 5

9/20 21.4 4.8 26 2 4

Lake Water Quality Grades Based on Summertime Averages              

Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

Total Phosphorus

Chlorophyll a

Secchi Depth

Lake Grade

Year 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Total Phosphorus

Chlorophyll a

Secchi Depth

Lake Grade

Year 2004 2005 2006 2007 2008 2009

Total Phosphorus C

Chlorophyll a B

Secchi Depth F

Lake Grade C

Source: Metropolitan Council and STORET data
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Little Comfort Lake (13-0054) Comfort Lake - Forest Lake Watershed District 

 

Little Comfort Lake is located near the City of Wyoming (Chisago County). The lake has a maximum 

depth of 17.0 m (56 feet).  

 

On each sampling day the lake was monitored for total phosphorus (TP), chlorophyll-a (CLA), total 

kjeldahl nitrogen (TKN), and secchi transparency, as well as the lake’s perceived physical condition and 

recreational suitability. The resulting data are summarized in tables and figures on the following page. 

 

2009 summer (May-September) data summary 

Parameter Mean Minimum Maximum Grade 

TP (µg/l) 20.6 14.0 30.0 A 

CLA (µg/l) 8.1 3.5 11.0 A 

Secchi (m) 1.9 1.0 3.0 C 

TKN (mg/l) 0.82 0.74 0.92  

   Lake Grade B 

 

The lake received a lake grade of C for 2009. The TP grade of A was the best grade received for this 

parameter in the lake’s water quality database. 

 

Throughout the monitoring period, the volunteer’s opinions of the lake’s physical condition and 

recreational suitability were ranked on a 1-to-5 scale. These user perception rankings are shown on the 

following page. 

 

The Fisheries Section of the Minnesota Department of Natural Resources (MDNR) conducted a fisheries 

survey on the lake. Information on the survey can be obtained through the MDNR Fisheries Section by 

calling (651) 259-5831 or by downloading the information off the Internet at 

http://www.dnr.state.mn.us/lakefind/. 

 

If you notice any errors in the lake’s data or physical information, or are aware of any additional or 

missing information, please contact Brian Johnson of the Metropolitan Council at (651) 602-8743 or 

brian.johnson@metc.state.mn.us. 
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1 = Crystal Clear

2 = Some Algae Present
3 = Definite Algal Presence
4 = High Algal Color

5 = Severe Algal Bloom

1 = Beautiful
2 = Minor Aesthetic Problem

3 = Swimming Impaired
4 = No Swimming; Boating OK

5 = No Aesthetics Possible

2009 Data
Surf Tmp Bot Tmp Surf DO Bot DO CLA Surf TP Bot TP Secchi

DATE (ºC) (ºC) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (m) PC RS

4/16 15.2 24 52 0.8 1 1

5/1 15.6 11 24 1.0 2 2

5/13 16 7.3 30 1.4 2 2

6/1 20.3 3.5 17 2.4 2 2

6/10 22.3 3.6 18 3.0 2 2

6/22 28.1 6.6 14 2.2 3 3

7/12 9.8 17 1.7 2 2

7/27 10 16 1.6 2 3

8/23 10 22 1.9 2 3

9/5 25.6 7.8 19 1.7 2 3

9/16 24 11 29 1.6 2 3

10/4 14.6 5.8 31 1.5 2 3

Lake Water Quality Grades Based on Summertime Averages 

Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

Total Phosphorus

Chlorophyll a

Secchi Depth

Lake Grade

Year 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Total Phosphorus C

Chlorophyll a C

Secchi Depth C

Lake Grade C

Year 2004 2005 2006 2007 2008 2009

Total Phosphorus D C C A

Chlorophyll a C A B A

Secchi Depth C C C C

Lake Grade C B C B

Source: Metropolitan Council and STORET data
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