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1. EXECUTIVE SUMMARY 

This Local Surface Water Management Plan will help to guide the protection and 
management of surface waters, ground water, and related natural resources in White Bear 
Township. The Plan was developed to meet the requirements of the State Statutes, the 
Metropolitan Council, and local watershed organizations. This Plan combines the Town’s 
previous Surface Water Management Plan (2001) with more recent policy documents, 
plans and permits from various levels of government. The Plan incorporates the 
requirements of the Town’s MS4 permit and Storm Water Pollution Prevention Plan, which 
have been approved by the Minnesota Pollution Control Agency (MPCA).  

White Bear Township is in the watersheds of the Rice Creek Watershed District (RCWD) 
and the Vadnais Lake Area Water Management Organization (VLAWMO).  

Per State Statute, White Bear Township is required to complete its LSWMP update within 
two years of the Watershed Management Plans. VLAWMO adopted its updated Watershed 
Management Plan in December, 2007 and RCWD updated its plan in January 2010. White 
Bear Township expects to again update this Local Surface Water Management Plan within 
two years after the next Watershed Management Plan update. 

The Plan describes key land and water resources. Lakes, shoreland, and wetlands are 
significant features in the landscape. High quality natural areas are especially present in 
the many park and public lands within White Bear Township.   

Because the Township is almost completely developed, much of the emphasis in the Local 
Surface Water Management Plan is on identification of existing issues and planning for 
redevelopment and retrofitting.  The plan includes an inventory of surface waters and 
natural resources within the Township.  Goals and policies provide guidance for decision-
making by the Township. Water resource issues were identified in cooperation with the 
watershed organizations. The Plan concludes with implementation measures. 
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2. PURPOSE AND SCOPE 

2.1 Purpose 

The purpose of this Surface Water Management Plan (Plan) is to serve as a 
comprehensive planning document to guide White Bear Township in conserving, 
protecting, and maintaining the quality of its water resources. This Plan recognizes the 
numerous entities involved in water resources management and environmental protection 
and has been created to meet the provisions of Minnesota Statutes §473.157 and 
§103B.235.  It also conforms to the Rice Creek Watershed District Rules, watershed 
management plan, and Vadnais Lake Area Water Management Organization watershed 
management plan. The Plan avoids duplicating efforts of others by referencing or adopting 
the plans and rules of other organizations when applicable, including the Rice Creek 
Watershed District (RCWD), Vadnais Lake Area Water Management Organization 
(VLAWMO), the Metropolitan Council, and State of Minnesota Agencies.   

2.2 Scope 

To achieve its general goal of improving the quality of Township surface waters, the Plan 
develops specific goals in the following critical issue areas:  

� Lakes 
� Wetlands 
� Streams, Creeks, and Drainage Systems 
� Floodplains 
� Erosion and Sedimentation Control 
� Water Quality 
� Water Quantity 
� Groundwater 
� Natural Resources 
� Implementation 

Collectively, the goals set forth the desired future condition of surface water resources in 
the Township. Each of the Plan goals has one or more corresponding policy. A policy is a 
specific means for achieving established goals. Finally, the plan identifies actions the 
Township will undertake to implement the plan, namely creation and revision of ordinances, 
and cooperative efforts with other organizations to protect water and natural resources. 

2.3 Water Resources Related Agreements 

White Bear Township is a participant in the Joint Powers Agreement that created and 
maintains the Vadnais Lake Area Water Management Organization (VLAWMO). VLAWMO 
was organized in 1983 by a Joint Powers Agreement. The WMO includes White Bear 
Township and the Cities of Lino Lakes, North Oaks, Vadnais Heights, White Bear Lake, 
and Gem Lake.  

VLAWMO and Rice Creek Watershed District (RCWD) are the designated Local 
Government Units responsible for administering the Wetland Conservation Act within White 
Bear Township. VLAWMO and RCWD also manage the public ditch system in the area. 
RCWD manages permitting within its portion of the Township. The Township requests that 
RCWD continue to implement its rules and regulations and issue permits.  
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3. LAND AND WATER RESOURCE INVENTORY 

3.1 Location, History, and Growth Trends 

White Bear Township is located in the northeast corner of Ramsey County, approximately 
10 miles north of St. Paul. It shares borders with 11 neighboring communities and two 
other counties. The Township is traversed by significant transportation routes I35E and 
TH61. Approximately one third of White Bear Township is park land. Other predominant 
land uses are single family residential and commercial-industrial development. 

Figure 3-1: White Bear Township and Neighboring Communities 

 

 

 

 

 

 

 

 

 

 

Source: Metropolitan Council 

Organized in 1858, the original Township consisted of 36 square miles and included the 
present Township and substantial portions of the cities of White Bear Lake, Vadnais 
Heights, Gem Lake, Maplewood, Little Canada, and North Oaks. The present Township is 
made up of five non-contiguous areas and by population is the largest Township in 
Minnesota. The Township’s land and water area is approximately 7,000 acres. 

White Bear Township is a developed community, having had significant growth in the 
1980s. Today there are approximately 220 acres of undeveloped land in the Township 
suitable for development. Future growth will be accommodated by redevelopment as well 
as development of vacant land. The Township’s population is anticipated to grow slightly 
through the year 2030 as shown in Table 3-1. 
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Table 3-1:  White Bear Township Growth Trends 

 

 

 

Source: U.S. Census, Metropolitan Council, White Bear Township  

3.3 Topography 

White Bear Township is characterized by level to gently rolling topography interspersed 
with lakes and wetlands. A few areas of the Township are characterized by steep slopes 
(greater than 12%), generally located along large lake and wetland depressions. Notable 
steep areas include the shore areas of Bald Eagle Lake, and in the vicinity of Tamarack 
Lake and Fish Lake, which are within the Tamarack Nature Center, part of the Ramsey 
County park system. Topographic mapping of the Township has been prepared by the 
United States Department of the Interior Geological Survey as part of the White Bear Lake 
East and White Bear Lake West Quadrangle Maps. The 10-foot contour intervals from 
these maps, and areas with potentially steep slopes, are shown in Figure 3-3.  

3.4 Soils 

The USDA Soil Conservation Service (SCS) issued the Soil Survey of Washington and 
Ramsey Counties in 1980. The publication provides soil location maps and information on 
the physical properties of soils found in Washington and Ramsey Counties. 

The nature of soils comprising the top layer of unconsolidated material in a watershed is 
important because soil properties are a primary factor in determining the volume of runoff 
associated with a given rainfall event. The SCS Soil Survey assigns soil types to a 
hydrologic group depending on the soils ability to infiltrate water during long-duration 
storms. The four hydrologic soil group classifications are described below. 

o Group A soils have low runoff potential and high infiltration rates even when 
thoroughly wetted. These consist of deep, well-drained sands or gravels. 

o Group B soils have moderate infiltration rates and the potential for runoff. They 
consist of moderately-deep to deep, and moderate to well-drained soils. 

Year Population Households 

1960 6,175 1,764 

1970 5,666 1,716 

1980 5,921 1,850 

3.2 1990 
9,242 3,205 

2000 11,293 4,010 

2010 12,300 4,450 

2020 12,800 4,800 

2030 12,700 4,850 
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o Group C soils have low infiltration rates and generally impede the downward 
movement of water. These soils have more moderately-fine to fine textures and 
provide greater amounts of runoff volumes when thoroughly wetted. 

o Group D soils have very low infiltration rates and very high runoff potential. These 
soils are associated with clays with high swelling potential and soils with a high 
permanent water table. 

For soils assigned to a dual hydrologic group (A/D, B/D, C/D), the first soil type is for 
drained areas and the second is for undrained areas. Only the soils that in their natural 
condition are in group D are assigned to dual classes. In White Bear Township, the areas 
classified as A/D coincide with wetlands in many cases. 

The soils in the majority of the Township are classified in hydrologic group A, B, or A/D, as 
shown on Figure 3-4. Hydrologic soil group classification data are not available in several 
locations in the Township. Land disturbing activities can change a soil's physical 
properties; therefore, actual conditions of a particular site may vary somewhat from the 
hydrologic soils. 

3.5 Climate and Precipitation 

White Bear Township’s climate is greatly influenced by its location near the center of the 
North American continent. Polar air masses dominate during the winter season resulting in 
cold, dry weather. Warm and moist air masses, originating from the Gulf of Mexico, share 
predominance during the summer with tropical air masses from the desert southwest 
resulting in warm days and nights. The spring and fall seasons are transition periods, 
characterized by alternating intrusions of air from various sources. The diverse nature of 
the air masses impacting Minnesota’s climate leads to seasonal temperature extremes, 
with greatest levels of precipitation in the summer months. 

The National Weather Service station at Chanhassen has published climatic summaries. 
The summary of precipitation is reported in Figure 3-2. 

Figure 3-2: Normal Monthly Precipitation 
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Figure 3-3: Topography 
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Figure 3-4: Soils
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3.6 Lakes 

Lakes located wholly or partially in White Bear Township are Bald Eagle Lake, Otter Lake, 
Poplar Lake, Rice Lake, Tamarack Lake, White Bear Lake, Half Moon Lake, Fish Lake, 
and Oak Ridge Pond. Birch Lake and Goose Lake are nearby waterbodies that have 
shoreland management areas that fall within the Township limits. Protected waters (basins 
and drainage systems) are shown on Figure 3-5. Flows generally leave White Bear 
Township from the north end of Bald Eagle Lake, moving north to Clearwater Creek. Flows 
from the southwest area of the Township flow southwesterly to Lambert Creek. Because 
White Bear Township is a fully developed community, there will not be an increase in 
volume or rate of runoff entering lakes due to land development. 

Table 3-2: Lakes 

Lake Name  

Protected 
(Public) 
Waters 

Inventory ID 

Bald Eagle Lake 62-2 P 

Otter Lake 2-3 P 

Poplar Lake 62-44 P 

Rice Lake 62-32 W 

Tamarack Lake 62-21 W 

White Bear Lake  82-167 P 

Ox Lake (Half Moon Lake) 62-25 W 

(Unnamed) Oak Ridge Pond 62-23 W 

(Unnamed) Fish Lake 62-22 W 

 

The White Bear Township Zoning Ordinance, Shoreland Management Overlay District 
contains standards for property within 1,000 feet of each lake’s ordinary high water mark. 
The Shoreland Management Overlay District also applies to the portions of White Bear 
Township that are within 1,000 feet of Birch Lake and Goose Lake, which are located in 
the City of White Bear Lake. The Minnesota Department of Natural Resources reviews 
projects within the Shoreland Overlay District of classified lakes.  

The following state and regional designations are applicable to lakes located in the 
Township.  

• Bald Eagle Lake and Otter Lake are on the Metropolitan Council’s Priority 
Lakes List. These lakes are identified as priority lakes due to their high 
regional recreational value, as they each have boat access and an 
adjacent park. The Metropolitan Council uses the Priority Lakes List to 
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focus regional resources and for environmental reviews (such as an EAW). 
If an environmental review is being completed for a proposed project, and 
that project may impact a priority lake, the environmental assessment 
would include a nutrient budget analysis.  

• Bald Eagle Lake is listed as an Impaired Water by the MPCA due to 
nutrient enrichment and Mercury contamination. 

• Bald Eagle Lake and White Bear Lake meet the state’s criteria for 
designation as infested waters due to Eurasian water milfoil.  

• None of the lakes or other water resources within White Bear Township are 
listed as Outstanding Resource Value Waters, under Minnesota Rules 
7050.0180.  

3.7 Wetlands 

The rolling to flat topography and wet soil conditions in White Bear Township result in 
extensive wetland areas. All eight wetland types are found within the Township. The 
predominant wetland types, in addition to Open Water (Type 5), are Shallow Marsh (Type 
3) and Shrub Swamp (Type 6).  

The Township’s Comprehensive Plan identifies wetlands as valuable resources that 
provide many benefits to the Township and surrounding areas. Some of these benefits 
include groundwater recharge, filtration of sediments and nutrients, flood control, wildlife 
habitat, and scenic value.  

Many wetland areas are protected via inclusion in the park and open space system. 
Roughly 65% of the classified wetland acreage in the Township is within the boundaries of 
park properties, including Tamarack Nature Center, Bald Eagle-Otter Lake Regional Park, 
Benson Farmstead and Poplar Lake Park. Development has already encroached on some 
of the wetland areas, but most remain relatively undisturbed. Remaining privately owned 
wetlands are concentrated in the northeast segment of the Township, east of Highway 61, 
and the area west of I-35E. The triangle-shaped segment of the Town (bordered by the 
Minneapolis/St. Paul and Sault St. Marie Railroad, and County Road 96 and Centerville 
Road) is also dotted with many small wetland areas.  

The White Bear Township Zoning Ordinance, Conservation Wetlands Overlay District 
requires a permit prior to any development or construction that would potentially affect the 
wetland area. Activities such as filling, dredging or construction that would alter or infringe 
on the wetland are strongly discouraged, and are only permitted where the impact would 
be limited.  

Rice Creek Watershed District (RCWD) and Vadnais Lake Area Water Management 
Organization (VLAWMO) are responsible for administering the Wetland Conservation Act 
in White Bear Township. The Township requests that the watersheds continue to maintain 
WCA authority. 

VLAWMO completed a Comprehensive Wetland Management Plan in 2001 and 
incorporated elements of that document in its Comprehensive Water Management Plan, 
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adopted in 2007. The WMO requires that all projects affecting wetlands complete a more 
detailed assessment, using the most current version of the Minnesota Routine Assessment 
Methodology (MNRAM).  

RCWD Rules require that applicants complete a Functions and Values Assessment using 
a WCA-accepted methodology, if there is at least one acre of wetland impact requiring 
replacement. RCWD Rules incorporate the provisions of WCA and in some cases are 
stricter than WCA requirements. WCA exemptions for qualifying activities are recognized 
by the District, though these activities do require a RCWD permit. District Rules require 1:1 
replacement for activities that are not regulated under WCA but that change the quantity, 
quality, or biological diversity of a wetland. 

3.8 Drainage Systems 

Flows from the southwest area of the Township flow southwesterly to County Ditch 14 
(Lambert Creek). Flow moves from Goose Lake and County Ditch 13 (Dillon Ditch) to Rice 
Lake and Grass Lake, then continuing via County Ditch 14 to Vadnais Lake. County Ditch 
11 flows from White Bear Lake to Bald Eagle Lake. Judicial Ditch 1 flows from the east to 
Bald Eagle Lake and Otter Lake. From Bald Eagle Lake, flow exits the Township to the 
north and on to Clearwater Creek. Because White Bear Township is a fully developed 
community, there will not be an increase in volume or rate of runoff entering the drainage 
system due to land development. The Watersheds have authority over the ditch system in 
their respective areas.  

There are no designated trout streams within White Bear Township. 

Table 3-3:  Ditch Information 

Name Authority 

Judicial Ditch 1 RCWD 

County Ditch 11 RCWD 
County Ditch 14   
(Lambert Creek) 

VLAWMO 

County Ditch 13 
(Dillon Ditch) 

VLAWMO 

3.9 Impaired Waters 

As part of the federal Clean Water Act administered by the Environmental Protection 
Agency (EPA), the Minnesota Pollution Control Agency (MPCA) is required to publish a list 
of impaired waters, known as the 303(d) list. Impaired waters are lakes, wetlands or 
streams that do not meet federal water quality standards or do not fully support the 
waterbody’s designated uses. 

In White Bear Township, Bald Eagle Lake, White Bear Lake, Judicial Ditch 1, and Lambert 
Creek are identified as impaired waters. There are no identified impaired wetlands within 
White Bear Township. Clearwater Creek, Peltier Lake, and Centerville Lake are impaired 
waters located outside of White Bear Township’s limits that receive drainage from the 
Township.  
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For each impaired waterbody, the MPCA is required to conduct a study to determine the 
allowable Total Maximum Daily Load (TMDL) for each pollutant that exceeds the standard. 
Adopted TMDL studies include implementation measures that local government and other 
actors will take to reduce the identified pollutant(s) from various point sources and non-
point sources. 

 

Table 3-4: Impaired Waters 

Waterbody  
Watershed 
organization Pollutant  

TMDL Plan 
status 

Bald Eagle Lake RCWD Excess Nutrients, 

Mercury (state-wide 
TMDL) 

Underway. 
Mercury TMDL 
approved 2007 

White Bear Lake RCWD Mercury (state-wide 
TMDL) 

Approved 2007 
by EPA 

Lambert Creek RCWD Fecal Coliform Underway  

Ramsey/Washington 
Judicial Ditch 1 

RCWD Low Dissolved Oxygen      Not underway; 
expected start 
date of 2013  

Waterbodies located within other municipalities, and receiving drainage from White 
Bear Township 

Clearwater Creek  

(located in Hugo, Lino 
Lakes, and Centerville) 

RCWD Biota Not underway; 
expected start 
date of 2013  

Peltier Lake  

(located in Lino Lakes 
and Centerville) 

RCWD Phosphorous, Mercury Underway 

Centerville Lake  

(located in Lino Lakes 
and Centerville) 

RCWD Phosphorous Underway 

Source: MPCA Report of All TMDL Projects, Updated April 2009 
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Figure 3-5: Protected Waters Inventory and Drainage systems 
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Figure 3-6: National Wetland Inventory 
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Figure 3-7: Impaired Waters 
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3.10 Floodplains  

Land use regulations define the floodplain as the area covered by the flood that has a one 
percent chance of occurring each year, also known as the 100-year flood. Floodplains are 
divided into two districts: the floodway and flood fringe. The floodway includes the river 
channel and nearby land areas which must remain open to discharge the 100-year flood. 
The flood fringe, while in the floodplain, lies outside the floodway. Regulations usually 
allow development in the flood fringe but require flood-proofing or raising to the legal flood 
protection elevation. 

In 1968, Congress created the National Flood Insurance Program (NFIP) to make flood 
insurance available to property owners at federally subsidized rates. The NFIP required 
communities to adopt local laws to protect lives and future development from flooding. 
Federal Emergency Management Agency (FEMA) first must formally notify a community 
that it has special flood hazard areas (SFHA) before it can join the NFIP. FEMA notifies 
communities by issuing a Flood Hazard Boundary Map (FHBM). This map shows the 
approximate boundaries of the community’s 100-year floodplain. Each participating 
community has a Flood Insurance Study (FIS). The FIS includes a floodplain map 
depicting the community’s flood hazard areas. The FIS and floodplain map for White Bear 
Township were completed in 1985.  

The Minnesota Department of Natural Resources is currently working with FEMA to 
conduct a flood insurance restudy and update the Flood Insurance Rate maps (FIRMs) for 
the area. This process will include opportunities for the Township and the public to review 
any draft changes to the FEMA flood zones. 

Designated FEMA floodplain areas in White Bear Township correspond with significant 
wetland areas and shoreland areas. Figure 3-8 shows the 1985 FEMA Flood Zones and 
100 year Floodplain. The Township expects to adopt new FEMA floodplain maps in June, 
2010. The Township has a Floodplain Management Ordinance to protect and manage 
these areas.  

3.11 Groundwater 

White Bear Township is characterized by a shallow groundwater table with most upland 
areas having a depth to groundwater of 6 to 10 feet. The water table is at or near the 
surface in most low areas, as evidenced by the Township’s many lakes and wetlands.  

Groundwater sensitivity to pollution is a concern in areas where soils and bedrock are 
highly permeable. Under these conditions, surface pollutants can seep quickly to the 
groundwater. The Minnesota Geological Survey has established a groundwater sensitivity 
rating system, classifying areas by the amount of time it would take for water-borne 
pollutants to percolate through the ground and reach the aquifer. High sensitivity areas are 
highly permeable and would allow for rapid contamination of the groundwater. The majority 
of the Township lies within areas classified as high or moderate sensitivity, as shown on 
Figure 3-9. 

The Town depends on groundwater for its water supply. White Bear Township completed 
its Water Supply and Emergency Preparedness Plan and submitted it to the State of 
Minnesota in October, 2007. The Water Supply and Emergency Preparedness plan 



 

 

White Bear Township Surface Water Management Plan  Page 16 

includes policies and actions taken in order to provide a reliable and safe water supply. 
The relevant policies contained within the Water Supply Plan are incorporated into this 
Surface Water Management Plan.  

White Bear Township is in the process of completing a Wellhead Protection Plan. Part I 
was approved December 21, 2007, and is included here as Appendix A. Work has begun 
on Part II, which will address Wellhead Protection goals, policies, and implementation.  

3.12 Native Plant Communities and Significant Natural Areas 

The original vegetation of the Township prior to settlement by Europeans included areas of 
oak openings and barrens, wet prairie, and Big Woods (oak, maple, basswood, and 
hickory forest). Some remnants of these native plant communities remain today. Native 
prairie communities are found along the railroad corridor traversing the Township. Benson 
Farmstead, the Township green space located to the south of Benson Airport and east of 
Bald Eagle Lake, contains native wetland prairie and forested wetland.  

The Minnesota Department of Natural Resources identified areas throughout the 
Metropolitan Region that are likely high quality natural areas. Tamarack Nature Center, 
Bald Eagle-Otter Lake Regional Park, and Poplar Lake Park contain the great majority of 
the areas considered to be Regionally Significant Ecological Areas. These high quality 
natural resources are illustrated in Figure 3-10.  

Rare and sensitive species present, or with suitable habitat present, in the Township 
include Blanding’s Turtle, Bullfrog, Great Egret, and Coniferous Wetlands. The Minnesota 
Nature Heritage Program performed a rare and sensitive species analysis, and the findings 
of that analysis are summarized in the 2030 Comprehensive Plan, Physical Development 
Framework and Plan. 
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Figure 3-8: Floodplains 
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Figure 3-9: Groundwater Sensitivity  
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Figure 3-10: Natural Areas 

3.13 
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Land Use  

The predominant development pattern in White Bear Township is single family residential. 
Parks and open space are also a significant land use in the Township. Commercial and 
industrial land uses are focused on significant transportation corridors.  

Table 3-5: Existing and Planned Land Use 

Land Use  

Existing 

(acres) 

2030 
Planned 

 Land Use 

(acres) 

Within Metropolitan Urban Services Area (MUSA) 

Residential - single family  

(3 units per acre) 

1618 1698 

Residential - multiple family 

(6 units per acre) 

193 199 

Residential - multiple family 

(10 units per acre) 

0 2 

Commercial 48 52 

Industrial 214 337 

Airport 37 37 

Public 1499 1499 

Roadways and Rail 640 640 

Open Water 2390 2390 

Environmental Protection: wetlands and 
shorelands 

61 61 

Public-Semi Public 30 30 

Vacant: Developable -- 0 

Residential - Low Density  

(3 units per acre) 

75  

Residential PUD - Low Density  

(3 units per acre) 

6  

Residential PUD - Medium Density  

(6 units per acre) 

4  

Residential PUD - High Density  

(10 units per acre) 

2  
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Commercial 4  

Industrial 129  

Outside MUSA 

Residential - Single Family 14 14 

Ramsey County Poplar Lake Park Reserve 293 293 

TOTAL LAND AND WATER AREA 7,252 7,252 

Source: White Bear Township 

The Township’s land use plan contains six major development categories: Low density 
residential, medium density residential, Residential PUD (high, medium and low density), 
commercial, industrial and public/community uses. The Township has approximately 220 
acres of developable or underutilized vacant land, mostly located on the west side of the 
community adjacent to North Oaks lying between Centerville Road and I-35E. The 
remaining developable land is expected to be developed during the 2030 planning period. 
Land use patterns are expected to remain largely unchanged through year 2030. 
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Figure 3-11: Existing Land Use 
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Figure 3-12: 2030 Land Use 
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Figure 3-13: Zoning Map 
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4. REGULATORY SETTING 

4.1 White Bear Township  

The Town Engineer, Public Works Department and Planning/Community Development 
Department carry out the Town’s policies of water resources management. The 
departments coordinate with Rice Creek Watershed District, Vadnais Lake Area 
Watershed Organization, and other outside agencies in water resource management. 

The Public Works Department maintains the Township’s public infrastructure and parks 
and green spaces. The department provides monitoring and maintenance of storm sewers 
and storm water ponds. The department is responsible for planning, administration, design, 
and inspection of infrastructure improvements. In early spring, the department does street 
sweeping as part of its pollution prevention activities. 

The Planning/Community Development Department and Building/Inspection Department 
manage comprehensive planning, zoning controls, building permits, and Township 
Ordinances. This Local Surface Water Management Plan will be adopted as an addendum 
to the Township’s 2030 Comprehensive Plan. 

1. Township Ordinances 

White Bear Township’s Ordinances provide standards and regulations to protect 
water resources. Ordinance 8 contains provisions regulating sites less than one acre 
in size. Township Ordinances related to surface water management and protection 
are listed below. 

• Erosion and Sediment Control (Building Code: Ordinance 8, Section 5-36) 

• Subdivision (Ordinance 15) 

Parks, Playgrounds, Open Space and Storm Water Holding Areas 

Design Standards (Section 10) 

 

• Refuse (Ordinance 31) 

• Zoning (Ordinance 35) 

"O-S" Open Space District (Section 6) 

"C-W" Conservation Wetland District (Section 6) 

"S-M" Shoreland Management (Section 8) 

 

• Parks, Recreation and Open Space (Ordinance 45) 

• Floodplain Management (Ordinance 57) 

• Storm Water Drainage Utility (Ordinance 64). 
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2. Township Storm Water Facilities and Management 

White Bear Township’s storm water conveyance and treatment systems consist of 
pipes, culverts, storm water ponds, and other best management practices. The White 
Bear Township Storm Water System Map is shown on Figure 4-1. A full-size copy of 
the map is included in Appendix G.  

The Township operates its drainage system as a storm water utility. The storm water 
utility funds are used for the maintenance and improvements to the drainage system. 
Approximately 50% of the fund is utilized for maintenance and 50% for capital 
improvements. Capital improvements are drainage improvements constructed within 
existing neighborhoods to solve existing drainage problems. Also included are studies 
and reports related to drainage. The Town’s Utility Commission annually prioritizes 
projects identified by public request, the Town Engineer, and Public Works. The 
improvements can generally be completed in that same year from the available 
budget. 

Prior to construction of new Township drainage improvements, a feasibility study is 
prepared by the Township Engineer. Included in the feasibility study is the preliminary 
design of storm drainage facilities, a preliminary cost estimate, and proposed 
financing package for those facilities.  

Tabular inventories and corresponding maps of the Town’s existing storm water 
facility structures and storm water management ponds are included in Appendix C. 
Appendix B lists completed Comprehensive Storm Drainage Plan reports.  

The Township’s Public Works Department is responsible for maintenance of 
Township storm water facilities. Storm water system inspections and maintenance are 
conducted in accordance with the Small Municipal Separate Storm Sewer Systems 
(MS4) permit, pollution prevention and good housekeeping requirements (V.G.6), and 
the implementation tools described in this plan. The Town annually inspects all 9 of 
its structural pollution control devices, and 20% of its outfalls to receiving waters and 
sediment ponds.  

The Township implements its Storm Water Pollution Prevention Plan (SWPPP), as 
discussed later in this plan under State Agencies, Minnesota Pollution Control 
Agency. Land use and development applications to the Township, such as a 
subdivision request, must include drainage plans. The Township’s standards for 
drainage plans and forms used for drainage review are included in the Township’s 
Ordinances. 

Private property owners also contribute to the ongoing maintenance of storm water 
management facilities. Table 4-1 lists the responsibilities of the Township’s 
departments and of property owners. 
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Table 4-1: Responsibilities for Storm Water Facility Maintenance 

3. Surface Water Quality Management 

One important element of water quality management in the Township is control of 
non-point source pollution. As development occurs, potential water quality impacts of 
non-point source pollution increase significantly. The reduction and control of these 
pollutants is essential to maintaining the quality of the Township’s lakes and wetlands 
as well as downstream water bodies. 

Improvements in the water quality of the Township’s water resources resulting from a 
reduction of non-point loadings can best be realized through land management 
practices which effectively control surface water runoff and reduce wind and water 
erosion problems. The control of non-point source pollution is conducted using 
accepted engineering practices directed toward managing source areas and 

Party Responsibility 

Town 
Engineer 

• Approve developer’s plans or designs Town plans for drainage facilities that 
emphasize ease of maintenance. 

• Recommends final acceptance of subdivision improvements and release of 
developer’s security only after all turf is growing vigorously and there are no 
visible signs of erosion. 

 

Code 
Enforcement 

• Require homebuilders to erect and maintain silt fence until lawn is established 
to prevent sediments from filling drainage ways and ponds. 

• Protect the access to and the integrity of drainage facilities when reviewing 
permits for excavation, landscaping, fences, retaining walls, and accessory 
buildings. 

 

Public 
Works 

• Make an annual inspection of scheduled drainage facilities such as storm 
aprons, safety grates, culvert, weirs, ditches, emergency overflow paths, 
swales, and ponds. Check for broken or missing parts, obstructions, sediment, 
or woody grown that would interfere with the public’s interest in good drainage. 

• Notify appropriate agency (County, Watershed District, etc.) if any deficiencies 
are found that are not under Township jurisdiction. 

• Make repairs of all deficiencies under Township jurisdiction found by inspection. 

• Responds to inquiries by public about maintenance. 

• Makes the initial determination whether public maintenance or private 
maintenance is appropriate. 

Property 
Owner 

• Mows the drainage easement (except native wetland vegetation) for the control 
of weed, woody growth, and thick grasses which would interfere with drainage. 

• Prevents soil from eroding into ponding easement, drainageway, or storm 
sewer. 

• Promptly removes any soil, plant material, structures, and debris which interfere 
with drainage. 
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controlling pollutant movement. The control of non-point source production areas is 
achieved through best management practices (BMP) throughout the Township. BMPs 
are practices, techniques, and measures that prevent or reduce water pollution from 
nonpoint sources by using the most effective and practicable means. BMPs include, 
but are not limited to, ordinances and official controls, structural and nonstructural 
controls, and operation and maintenance procedures. 

The Township requires that all land-disturbing activities implement BMPs using 
accepted engineering practices as outlined in the “Ramsey County Erosion and 
Sediment Control Handbook” and the Minnesota Pollution Control Agency’s 
“Protecting Water Quality in Urban Areas.” 

Non-point source control from urban areas will be accomplished chiefly through the 
application of wet detention ponding techniques. Such systems should follow current 
design criteria for wet detention basins. White Bear Township’s design criteria for 
storm water management facilities is included in Appendix E. Performance data for 
wet detention pond operations have shown suspended solids removals up to 85-95% 
and total phosphorous reductions of between 40% and 70%. 

The Town will promote infiltration/filtration, taking into consideration the unique 
factors of each site in cooperation with the watershed organization. Soil conditions, 
depth to groundwater, safety considerations, snow removal, and maintenance are all 
factors to be considered. 

Point source pollutants are discharged to receiving surface water at a specific point 
from a specific identifiable source, such as a discharge of treated sewage from a 
waste water treatment plant. Point source discharges of wastewater to the surface 
waters of the State are regulated under the Minnesota Pollution Control Agency’s 
National Pollutant Discharge Elimination System (NPDES) permit program. The 
Township implements its NPDES permit, as discussed later in this plan under State 
Agencies, Minnesota Pollution Control Agency.  

4.2 Watershed Management Organizations 

The State of Minnesota adopted the Minnesota Watershed District Act in 1955, 
establishing watershed districts to regulate land use planning, flood control and other 
conservation issues. In 1982, the State approved the Metropolitan Surface Water Act, 
Minnesota Statutes 103B. This act requires all metropolitan area local governments to 
address surface water management through participation in a Water Management 
Organization (WMO). A WMO can be organized as a Watershed District (WD), a joint 
powers agreement (JPA) among municipalities, or as a function of county government.  

White Bear Township is divided into multiple drainage basins that flow to two separately 
managed watersheds: Rice Creek Watershed District and Vadnais Lake Area Water 
Management Organization. Figure 4-2 shows the two watershed management 
organizations with jurisdiction in the Township.  

1. Rice Creek Watershed District (RCWD) 
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Rice Creek Watershed District was formed in 1972. RCWD covers approximately 186 
square miles and is composed of 28 communities: Arden Hills, Birchwood Village, 
Blaine, Centerville, Circle Pines, Columbia Heights, Columbus, Dellwood, Falcon 
Heights, Forest Lake, Fridley, Grant, Hugo, Lauderdale, Lexington, Lino Lakes, 
Mahtomedi, May Township, Mounds View, New Brighton, Scandia, Roseville, 
Shoreview, Spring Lake Park, Saint Anthony, White Bear Lake, White Bear Township, 
and Willernie.  

The original RCWD Plan for water management was prepared in 1974. A “second 
generation” Plan was completed in 1990, in compliance with the Metropolitan Surface 
Water Management Act (Minnesota Statutes 103B). The Plan was updated in 1994, 
1997, 2000, and 2010. RCWD is a permitting agency with its General Rules adopted 
February 13, 2008.  

RCWD is the permitting agency within its portion of White Bear Township. The 
Township requests that RCWD continue to implement its rules and regulation and 
issue permits within the Township. 

RCWD has been authorized by the Minnesota State Legislature to act as the local 
government unit responsible for administering the Wetland Conservation Act. RCWD 
does not have a local wetland-banking program and relies on the state program for 
mitigation purposes. It uses methods and procedures outlined in the WCA to 
determine replacement of wetland values in mitigation proposals.  

RCWD is the ditch authority for Judicial Ditch 1 and County Ditch 11. RCWD has the 
authority to establish, improve or repair these drainage systems and similar activities 
related to drainage.  

2. Vadnais Lake Area Water Management Organization (VLAWMO) 

VLAWMO was formed in 1983 through a joint powers agreement. VLAWMO covers 
approximately 25 square miles and is composed of 7 member entities: North Oaks, 
Gem Lake, Lino Lakes, Vadnais Heights, White Bear Lake, and White Bear 
Township.  

VLAWMO originally adopted its Watershed Management Plan in 1987. A second-
generation Plan was approved by the Minnesota Board of Water and Soil Resources 
and adopted by VLAWMO in 1995. The current Plan (third-generation) was adopted 
by VLAWMO in 2007.  

Like RCWD, VLAWMO also has been authorized by the Minnesota State Legislature 
to act as the local government unit responsible for administering the Wetland 
Conservation Act.  

Within White Bear Township, VLAWMO has jurisdiction over County Ditch 14. 
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Figure 4-1: MS4 Storm Water System  

`
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Figure 4-2: Watershed Management Organizations 
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4.3 County and Regional Government 

1. Ramsey County 

Ramsey County updated its Groundwater Quality Protection Plan in 2009. The plan 
describes groundwater protection issues, identifies goals and policies for groundwater 
protection, and implementation measures. The plan was created in partnership with 
local governments, watersheds, and state agencies. 

Ramsey County Department of Parks and Recreation, as an implementing agency for 
the Regional Park System, owns two properties located within White Bear Township: 
Bald Eagle-Otter Lake Regional Park and Poplar Lake Park Reserve. 

2. Ramsey Conservation District/Soil and Water Conservation District (SWCD) 

SWCDs are established under Chapter 103C of the Minnesota Statutes. The purpose 
of these Districts is to promote programs and policies which can conserve the soil and 
water resources within their territorial limits. Programs of the Ramsey Conservation 
District include erosion control inspections, rain gauge monitoring, and conservation 
capital improvement projects.  

3. Metropolitan Council  

The Metropolitan Council, created in 1963, is the regional governmental body 
responsible for planning within the seven-county (Anoka, Carver, Dakota, Hennepin, 
Ramsey, Scott, and Washington) Minneapolis-St. Paul metropolitan area. It has 
important responsibilities, which include: 

• Transportation and Transit 

• Wastewater Collection and Treatment 

• Housing, Re-development, and Urban Growth 

• Regional Parks and Open Space 

• Water Resources Management 

 

Metropolitan Council activities specific to water resources include:  

• Region-wide Surface and Ground water Planning and Non-point Source Pollution 
Abatement 

• Industrial Wastewater Management 

• Sewage Collection and Treatment 

• Priority Lakes List: includes Bald Eagle and Otter lakes located in the Township 

 

Regional water resources planning guidance of the Metropolitan Council is presented 
in the “Water Resources Management Policy Plan” adopted May 25, 2005. The Plan 
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identifies broad region-wide objectives for water management. The Metropolitan 
Council also has authority to review the Township’s Comprehensive Plan. 

4.4 State Agencies 

1. State Board of Water and Soil Resources (BWSR) 

BWSR was created by State Legislature in 1986. BWSR's duties include oversight 
programs and funding of State Soil and Water Conservation Districts, formation and 
guidance of watershed districts, and the direction and assistance to counties in 
developing their Comprehensive Water Plans. BWSR is responsible for 
implementation of the Wetland Conservation Act (WCA). BWSR reviews and 
approves water management plans and project activity of watershed districts and soil 
and water conservation districts. 

2. Minnesota Pollution Control Agency (MPCA) 

The MPCA was created by State Legislature in 1967. The MPCA has both regulatory 
and enforcement authority relative to potential actions which could affect the quality of 
the ground waters and surface waters of the State. Since future Township projects 
will likely involve water quality considerations, the MPCA may become an active 
participant in these projects. The MPCA regulates the management of wastewater, 
storm water, and solid waste in White Bear Township. 

The MPCA is required by the federal Clean Water Act to publish a list of impaired 
waters. For each waterbody on the list, the MPCA is required to conduct a study to 
determine the allowable Total Maximum Daily Load (TMDL) for each pollutant that 
exceeds the standard. Section 3.10 of this Plan discusses impaired waters within 
White Bear Township and nearby impaired waters receiving drainage from the Town.  

Another important function of the MPCA is implementing the National Pollutant 
Discharge Elimination System (NPDES) program. This program regulates not only 
traditional wastewater discharges but also construction activities and storm water.  

The MPCA NPDES Phase II general permit establishes conditions for discharging 
storm water, and specific other related discharges, to waters of the State. This permit 
is required for discharges that are from Small Municipal Separate Storm Sewer 
Systems (MS4).  

White Bear Township is classified as a mandatory MS4. As required for MS4s, White 
Bear Township has a Storm Water Pollution Prevention Plan (SWPPP) to reduce the 
discharge of pollutants from its storm sewer system. The SWPPP covers the required 
six minimum control measures, identifies best management practices (BMPs), and 
identifies measurable goals associated with each minimum control measure. An 
annual report on the implementation of the SWPPP is provided to the MPCA. White 
Bear Township’s MS4 permit, SWPPP, and latest MS4 permit annual report are 
included as appendices D, E, and F. 

3. Minnesota Department of Natural Resources (DNR) 
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The DNR has permit authority for any change in cross-section or work below the 
Ordinary High Water (OHW) level of regulated water bodies. The DNR is also actively 
involved in helping local units of government administer shoreland and floodplain 
management ordinances and standards. Currently, the DNR is undertaking a 
shoreland rules update project. The Township anticipates cooperating with the DNR 
to update the local shoreland ordinance to ensure consistency with any changes to 
the rules. 

4. Minnesota Department of Health (MDH) 

The MDH manages programs to protect the public health, including implementation of 
the Safe Drinking Water Act (SDWA). It has permit authority and regulatory authority 
for monitoring water supply facilities. These facilities include water wells, surface 
water intakes, water treatment, and water distribution for public use. The MDH also is 
responsible for the development and implementation of the Wellhead Protection 
Program. 

5. Minnesota Environmental Quality Board (EQB) 

The EQB is comprised of five citizen members and the heads of ten state agencies 
that play an important role in Minnesota’s environment and development. The EQB 
develops policy, creates long-range plans and reviews proposed projects that may 
significantly influence Minnesota’s environment. The EQB establishes the rules for 
the environmental review process conducted through Environmental Assessment 
Worksheets and Environmental Impact Statements (EAWs and EISs).  

6. Minnesota Department of Transportation (MNDOT) 

Within the Township, Mn/DOT administers several state highway systems. Since 
highway systems cross drainage patterns of natural and artificial waterways, there is 
opportunity for frequent interaction between the Township and Mn/DOT. Township 
projects that need storm water structures through Mn/DOT-regulated highways 
require coordination and approval by Mn/DOT.  

4.5 Federal Agencies 

1. U.S. Environmental Protection Agency (USEPA) 

The EPA develops and enforces regulations that implement environmental laws 
enacted by congress. Responsibilities of the EPA within Minnesota have largely been 
delegated to the MPCA. The NPDES Program and Impaired Waters List are both the 
result of the Clean Water Act (CWA), administered by the EPA. 

2. U.S. Army Corps of Engineers (USACE) 

The USACE can have permit and regulatory authority over projects in the Township 
under Section 404 of the Clean Water Act. Wetlands are considered waters of the 
United States and are regulated by the U.S. Army Corps of Engineers (USACE) 
under the Clean Water Act (CWA). Section 404 authorizes the USACE to issue 
permits for the placement of fill into all wetlands of the United States. 
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3. Federal Emergency Management Agency (FEMA) 

FEMA manages federal disaster mitigation and relief programs, including the National 
Flood Insurance Program (NFIP). This program includes floodplain management and 
flood hazard mapping. FEMA published the Flood Insurance Rate Map (FIRM) in 
White Bear Township in 1985, and a process to revise the map is currently underway. 

4. Natural Resource Conservation Service (NRCS) 

The Natural Resources Conservation Service (formally called the Soil Conservation 
Service), is a division of the U.S. Department of Agriculture. The NRCS provides 
technical advice and engineering design services to local conservation districts 
across the nation. The Soil Survey of Ramsey County was issued by the NRCS in 
1980. The NRCS also developed hydrologic calculation methods that are widely used 
in water resources design.  

5. U.S. Geological Survey (USGS) 

The USGS provides mapping and scientific study of the nation’s landscape and 
natural resources. USGS maps provide the basis for many local resource 
management plan efforts. 

6. U.S. Fish and Wildlife Service (USFWS)  

The mission of the USFWS is to conserve, protect, and enhance the nation’s fish, 
wildlife, plants and habitat. The USFWS developed the National Wetlands Inventory 
(NWI) in 1974 to support federal, state, and local wetland management work. 
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5. GOALS AND POLICIES 

Overall Goal: The Township is committed to a goal of non-degradation of the water 
resources within the Township, and will work with local watershed management 
organizations, and County and State agencies to achieve this goal. 

1. Lakes Goal: Protect and preserve the quality of local lakes.   

Policies: 

a. The Township will implement its land use plan and ordinances to protect 
shoreland areas and lake water quality. 

b. The Township will work with RCWD and VLAWMO to achieve the lake 
management goals contained in the watersheds’ plans, standards and rules.  

c. The Township will use the findings of the Bald Eagle Lake TMDL study to guide 
development review and to help address the target pollutants identified in the 
TMDL study, when that study is completed. 

d. The Township will use the development review process and implement its 
SWPPP to help protect waters on the regional Priority Lakes List. Those lakes 
are Bald Eagle and Otter Lakes. 

2. Wetlands Goal:  Protect and preserve wetlands to maintain or improve their function 
and value. 

Policies: 

a. The Township will support RCWD and VLAWMO requirements for wetland 
protection and their administration of WCA, to ensure no net loss of wetland 
functions and values. 

b. The Township will apply the applicable RCWD and VLAWMO policies and 
performance standards for wetlands within each watershed. The Township will 
update its ordinances with the most recent watershed and township 
requirements for buffers, standards for pre-treatment of storm water, and other 
wetland protection and management standards. 

c. The Township will require that a wetland delineation be completed prior to 
development activities or public projects, including a field delineation and report 
detailing the findings of the delineation. 

d. The Township will require that developers complete a Functions and Values 
Assessment for any wetland that has not been assessed by RCWD and 
VLAWMO. This assessment may be completed at the time that development is 
proposed that may affect a wetland located within the Township. The 
assessment shall use the MNRAM 3.0 methodology (or most recent version of 
MNRAM), and shall be submitted to the Township along with the wetland 
delineation report. Wetland buffers and management standards of the 
watershed organizations will be enforced based on the completed assessment.  
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e. The Township will identify and implement opportunities to enhance the functions 
and values of degraded wetlands within the Township, as a part of park projects, 
infrastructure projects, or other projects. 

3. Streams, Creeks and Ditches Goal: Maintain, or where practical, improve water 
quality, provide wildlife habitat and protect the resource value of streams, creeks, and 
ditches. 

Policies: 

a. The Township will cooperate with RCWD and VLAWMO to maintain, or where 
practical, improve water quality and natural resources associated with streams 
by managing land use, local infrastructure, and enforcing the Township’s erosion 
control and storm water management requirements. 

b. The Township will use the findings of the Lambert Creek and Judicial Ditch14 
TMDL studies to guide development review and to help address the target 
pollutants identified in the TMDL studies, once the studies are completed. 

4. Floodplains Goal: Manage floodplains to provide protection for public and private 
property. 

Policies: 

a. The Township will enforce the floodplain and shoreland elements of its Zoning 
Ordinance, and update these elements as required by state or federal agencies. 
It will continue to use its ordinance to regulate floodplain alterations, 
development within floodplains, and minimum building elevations. 

b. The Township will use FEMA FIRM maps to manage floodplains. 

5. Erosion and Sediment Control Goal: Facilitate erosion control and reduce impacts to 
wetlands and water bodies from sedimentation. 

Policies: 

a. The Township will update its ordinances to be consistent with its Phase II 
NPDES Construction and MS4 permit requirements, and consistent with 
watershed rules. The ordinances will be updated after adoption of the 2030 
Comprehensive Plan and this Local Surface Water Management Plan. 

b. The Township will work with local watersheds, contractors, and developers to 
implement construction site erosion and sediment control best management 
practices. 
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6. Water Quality Goal: Maintain, or where practical improve, the water quality of surface 
water features within the Township. 

Policies: 

a. The Township will require water quality and infiltration Best Management 
Practices for development and redevelopment that will result in Total Suspended 
Solids (TSS) reduction and Total Phosphorous (TP) reduction to the greatest 
extent practicable and consistent with RCWD Rules or the VLAWMO Watershed 
Management Plan, depending upon where the proposed project is located.  

b. The Township will require the use of water quality BMPs including infiltration, 
taking into consideration site limitations such as soil conditions, depth to 
groundwater, safety, snow removal, and maintenance issues. 

c. The Township will use its ordinances to require soil ripping, and to recommend 
soil amendment, after mass grading is completed for all soil types.  

d. The Township will use its ordinances to require effective water quality treatment 
of storm water prior to discharge into lakes and creeks. 

e. The Township will implement its SWPPP and NPDES MS4 permit, and continue 
to complete its annual MS4 report identifying how the Township is meeting the 
permit conditions. 

f. The Township will require the use of National Urban Runoff Program (NURP) for 
the design of new storm water ponds. 

g. The Township will cooperate with the Total Maximum Daily Load (TMDL) study 
of the Impaired Waters within White Bear Township: Bald Eagle Lake, Lambert 
Creek, and Judicial Ditch 1. The Township will cooperate with the TMDL study of 
Impaired Waters located downstream of Bald Eagle Lake and receiving drainage 
from the Town: Clearwater Creek, Peltier Lake, and Centerville Lake. 

h. The Township will use the findings of the TMDL studies to guide development 
review, to help address the target pollutants identified in the studies, and will 
incorporate the findings of the TMDL studies into a future update of the LSWMP. 

i.   When projects are proposed in areas where soils are known to be 
contaminated, BMPs other than infiltration will be required. Proposed projects in 
areas with suspected soil contamination, particularly when located within the 
Drinking Water Supply Management Area High Vulnerability Areas (Wellhead 
Protection Plan, Part I), must complete soil tests to confirm contamination status 
before infiltration is permitted,  

 

7. Water Quantity Goal: Control the rate of storm water runoff from development to 
reduce downstream flooding and erosion. 

Policies: 
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a. The Township will use its ordinances to control peak runoff so that land-altering 
activities do not increase peak storm water flow from the site for a 2-year, 10-
year, and 100-year precipitation event. 

b. The Township will update its ordinances to require that for new projects, that 
water quality BMPs infiltrate and/or retain the runoff volume generated by a 2-
year precipitation event. BMP options will take into account factors such as soils, 
depth to groundwater, and contaminants.  

8. Groundwater Goal: Protect groundwater resources and groundwater dependent 
resources. 

Policies: 

a. The Township will complete and implement its Wellhead Protection Plan. 

b. The White Bear Township Drinking Water Supply Management Areas 
(DWSMAs) will be displayed on maps used by the Planning Department, in 
order to raise awareness of the critical link between land use and the vulnerable 
drinking water supply. 

c. The Township will require pretreatment for infiltration practices based on their 
location within the Groundwater Impact Zone identified in the Wellhead 
Protection Plan, and discourage or prohibit use of infiltration practices where the 
use of these practices is likely to cause the transport of contaminants into the 
groundwater. 

d. The Township will promote water conservation before seeking approvals to 
construct new wells or increases in authorized volumes of water.  

e. The Township will use water meters on all accounts and bill for water use based 
upon consumption. 

9. Natural Resources Goal: Participate in conservation or creation of key natural areas 
with respect to habitat, wildlife, or recreation. 

a. The Township will participate in protecting key natural areas with multiple 
benefits including groundwater recharge. 

b. The Township will integrate key natural areas into local plans for recreation or 
habitat improvement. 

c. The Township will cooperate with Ramsey County, neighboring communities, 
watersheds, and other levels of government to protect natural resources. 

10. Implementation Goal: Implement the Township’s Local Surface Water Management 
Plan. 

Policies: 
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a. The Township will periodically update its Local Surface Water Management Plan 
through a process of assessing problems, prioritizing the problems, identifying 
solutions, and identifying corrective actions. 

b. The Township will use its annual budget setting process and Utility Commission 
process to identify funding for water resources related projects. 

c. The Township will enforce its ordinances to protect water resources and to 
implement its Local Surface Water Management Plan. 

d. The Township will provide storm water education materials and programs to the 
public. 

 
  



 

 

White Bear Township Surface Water Management Plan  Page 41 

6. ASSESSMENT OF ISSUES 

The Rice Creek Watershed District and Vadnais Lake Area Water Management 
Organization plans provide discussion and analysis of issues affecting each organization 
and the geographic areas they serve. This Plan incorporates both the broad-reaching 
issues that involve the Township as partner to the watershed, as well as location-specific 
issues relevant to White Bear Township. After discussion of each issue, the plan identifies 
how White Bear Township plans to approach the issue.  

6.1 Rice Creek Watershed District (RCWD) area 

The RCWD Plan discusses emerging issues, issues by management category (examples 
include lakes and wetlands), and by sub-area planning regions. The following issues 
selected for discussion in this Plan are those where the Town has a specific role in 
addressing the issue. 

1. Emerging issues as they relate to White Bear Township include: 

a. TMDLs. Completed and approved TMDLs typically result in a numeric target to 
address pollutant loading over the allowed amount. The RCWD Plan identifies 
that there may be opportunity for the Watershed to assist with TMDLs through 
cost-share programs and with technical support. 

Township Approach: White Bear Township is participating in the TMDL study 
now underway for Bald Eagle Lake, and will be involved in those TMDLs 
planned for Lambert Creek and Judicial Ditch 1. A TMDL study is currently 
underway for both Peltier Lake and Centerville Lake, impaired waters located in 
the cities of Centerville and Lino Lakes. Policies of this Plan include that the 
Township will use the findings of completed TMDL studies to guide development 
review and to help address the target pollutants of both impaired waters located 
in the Township and those receiving drainage from the Township.  

b. Alternative Volume Control Methods. The RCWD rules support low impact 
development methods, including infiltration of storm water. The RCWD Plan 
states that some areas of the District are not appropriate for infiltration, due to 
soil characteristics, high groundwater table, or contamination. The RCWD Rules 
have some flexibility to allow for alternatives in certain demonstrated 
circumstances.  

Township Approach: Some portions of White Bear Township are likely 
inappropriate for infiltration for the reasons listed above. The Town will continue 
to work with the Watershed through the development review process, to identify 
situations where alternatives volume control methods are appropriate.  

c. Declining Regional Groundwater and the Effect on Groundwater 
Dependent Natural Resources. Regionally, there is concern that aquifers are 
being depleted, negatively affecting water supply and groundwater dependent 
natural resources. The District anticipates addressing this issue through further 
study and revision to its rules, if applicable.  
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Township Approach: White Bear Township gets its water supply from 
groundwater. It is the goal of the Town to protect groundwater resources and 
groundwater dependent resources. The Town has recently shifted from charging 
a flat fee for water use to water metering. Water metering should encourage 
users to conserve water. The Township is completing its Wellhead Protection 
Plan, which will identify Drinking Water Supply Management Areas and policies 
regarding groundwater protection and infiltration. 

2. Management Category Issues 

a. Education, Data and Information. RCWD supports the sharing of information 
and data across units of government. The Watershed seeks to collaborate with 
local governments in implementing their MS4 permits, to develop a toolkit of 
shared educational materials.  

Township Approach: Sharing of education materials will help the Township to 
best implement its MS4. White Bear Township will participate when the 
Watershed convenes the collaborative. 

b. Lakes. The RCWD Plan recommends that the Watershed continue development 
of lake-specific management plans. Management strategies for each lake will 
depend of unique factors such as lake depth, surrounding land use, and 
presence of invasive species. Management plans exist for Bald Eagle Lake 
(2002) and White Bear Lake (1999). 

Township Approach: The Township would be a stakeholder in the Watershed’s 
process to develop or update a management plan prepared for any local lake.  

c. Wetlands. RCWD and VLAWMO are the Local Government Unit (LGU) 
responsible for Wetland Conservation Act (WCA) enforcement within the 
Township.  

Township Approach: The Township requests that the Watersheds continue in 
this role. 

d. Public Drainage Systems and Waterways. The watershed organizations are 
responsible for inspection and maintenance of public ditches in White Bear 
Township. One of the issues the RCWD Plan discusses is ownership, 
maintenance responsibility, and operations of drainage systems that solely 
function as a storm water outlet for municipalities.  It states that the Watershed 
will investigate ownership strategies and develop an approach for the transfer of 
drainage systems.  

Township Approach: The Township requests that the Watersheds continue 
their jurisdiction over the public ditches. The public drainage systems within 
White Bear Township drain a large land area covering multiple municipalities. It 
would be complex to transfer control from the Watershed, and the benefits of 
oversight by a single unit of government would be lost if jurisdiction were 
transferred to municipalities.  
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e. Open Space. The RCWD Plan indicates that opportunities exist for partnership 
with other units of government in implementing park and open space plans that 
may affect water resource management.  

Township Approach: There is an extensive park and open space system within 
White Bear Township. The Township would be receptive to potential 
partnerships with the RCWD as the Town implements its park and open space 
plan. It is the policy of the Township to cooperate with watersheds and other 
levels of government to protect natural resources. 

f. Excess Runoff. The RCWD Plan states that the Watershed will collaborate with 
other units of government in the development of floodplain boundaries and base 
flood elevations. This action would be beneficial to White Bear Township for 
implementing its regulations.  

Township Approach: White Bear Township regulates rate control in its 
Subdivision Ordinance. The Township will collaborate with the Watershed in the 
development of floodplain boundaries and base flood elevations.  

3. Planning region: Clearwater Creek Area Issues 

Most of White Bear Township is within the Clearwater Creek planning region, which 
reaches north and east into Anoka and Washington Counties. (Part of the Township, 
Poplar Lake County Park, is within the Middle Rice Creek planning area – but no 
issues specific to this parkland are identified.)  

Section 3.4.2 of the RCWD Plan identifies the following general issues for the 
Clearwater Creek Area: 

a. Preservation of White Bear Lake water quality. 

b. Improvement of water quality of Bald Eagle Lake. 

c. Evaluation of the hydrologic connection between Otter and Bald Eagle Lakes. 

d. The potential need to provide outlets from land-locked lakes. 

e. The need to develop emergency response plans for buried pipelines. 

Township Approach: White Bear Township will be involved as one of the 
stakeholders in the Watershed’s initiatives to address these issues where applicable 
to the Township portion of the Clearwater Creek planning region.  

6.2 Vadnais Lake Area Water Management Organization (VLAWMO) area 

The VLAWMO Plan was adopted in 2007. The Plan identifies goals for the organization, 
and prioritizes issues by sub-watershed. White Bear Township falls within the sub-
watersheds Lambert Creek and Tamarack/Wilkinson.  
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1. Development. 

a. Urban Development pre-BMPs. White Bear Township was developed before 
Best Management Practices (BMPs) were practiced.  

Township Approach: New development and redevelopment occurring in White 
Bear Township will include BMPs. The Township will direct potential developers 
to VLAWMO’s website for standards within the VLAWMO Water Management 
Policy. 

b. New Development. New development in the Township is not of significant 
concern for the WMO. Little of White Bear Township remains undeveloped, 
outside of undevelopable wetland areas.  

Township Approach: There are approximately 220 acres of undeveloped land 
in the Township that is suitable for development. If development is proposed, the 
Township will review the development proposal for conformance with its 
ordinances to address water resource protection. The Township will direct 
potential developers to VLAWMO standards. 

2. Sensitive resources.  

a. Tamarack Lake and Fish Lake. Watershed analysis shows declining water 
quality of Tamarack Lake. The VLAWMO is currently creating Sustainable 
Management Plans for Tamarack and Fish lakes in partnership with the 
Tamarack Nature Center of Ramsey County.  

b. Invasive species. Birch Lake, which drains north into White Bear Township, 
contains Eurasian Water Milfoil. The VLAWMO Plan characterizes the problem 
as localized.  

c. Rice Lake. The Lambert Creek wetlands are rated as high priority by VLAWMO. 
Minnesota County Biological Survey identifies Rice Lake as a having significant 
biodiversity. 

Township Approach: The Township supports VLAWMO’s leadership in 
monitoring and indentifying protection measures for sensitive resources. The 
Township will seek WMO involvement in Township decisions potentially 
affecting these sensitive resources. 

3. Flooding Prevention.  

Township Approach: Methods used by the Township to prevent flooding include 
enforcement of its floodplain and shoreland ordinances, enforcement of its erosion 
and sediment control requirements, and certifying that the low floor elevation of new 
construction in flood-prone areas meets the required elevation.  

4. Implementation of VLAWMO’s Storm Water Standards (VLAWMO Plan - Strategy 
2.A). These standards include construction erosion control, redevelopment projects, 
post construction water quality, peak runoff rate control, and runoff volume control.  
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Township Approach: The specific storm water standards will be included in the 
Township’s update of its surface water management and erosion and sediment 
control ordinances. 

5. Implementation of VLAWMO’s Erosion control strategy for small sites in shoreland 
areas (VLAWMO Plan - Strategy 2.G).  

Township Approach: The Township’s ordinance update will include standards for 
soil disturbance of areas less than one acre, consistent with the standards in the 
VLAWMO Plan – Strategy 2.G. 

6. Implementation of the VLAWMO Wetland Management Plan (VLAWMO Plan - 
Strategy 4.B).  

Township Approach: White Bear Township’s Zoning Ordinance, Conservation 
Overlay District will be updated to implement the VLAWMO and RCWD wetland 
management plans standards for subdivision requests involving Public Waters-
Wetlands and wetlands. If an assessment is needed, a functions and values 
assessment must be conducted by the applicant using MNRAM 3.0 or the most 
current version.  

6.3 Additional issues 

The following issues are items where the Township is the lead, though the watersheds or 
other organizations may be involved. The plan describes the proposed action the 
Township plans to take to address the issue. 

1. Surface Water Management and Erosion and Sediment Control Ordinance.  

Proposed Action: The Township will adopt a new surface water management and 
erosion and sediment control ordinance to implement this Surface Water 
Management Plan. Currently, Township requirements for erosion and sediment 
control and surface water management are located within multiple ordinances. There 
is a need to consolidate standards into a single ordinance, simplifying conformance 
on the part of property owners and enforcement on the part of the Township. The new 
ordinance will include the watersheds’ standards discussed above for volume and 
rate control, erosion and sediment control, construction erosion control, water quality, 
and other storm water standards. 

2. MS4 Permit.  

Proposed Action: The Township will continue to implement its MS4 permit.  

Key sections of the permit which address issues referenced by the Rice Creek 
Watershed District Plan, include: 

a. Public information and education plan (Public Education and Outreach, V.G.1) 

b. The Township will adopt a local ordinance prohibiting illicit discharges or other 
non-storm water discharges from entering White Bear Township’s storm water 
system (Illicit Discharge Detection and Elimination, V.G.3) 
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c. Control and management of post-construction storm water (Post Construction 
Storm Water Management, V.G.5)  

d. Storm water system inspection and maintenance schedule, street sweeping, 
snow plowing, salt and snow storage, and public land maintenance (Pollution 
Prevention/Good Housekeeping for Municipal Operations, V.G.6 ) 
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7. IMPLEMENTATION 

7.1 Capital Improvement 

White Bear Township addresses water resource-related capital improvements through its 
Utility Commission and through the setting of the annual budget. The Utility Commission 
advises the Town Board on storm water issues. The Commission annually prioritizes 
capital improvements identified by public request, the Town Engineer, and Public Works.  

 

The Town collects a storm water utility fee to fund projects that correct drainage problems 
in existing neighborhoods. The Township does not have a 5-year Capital Improvement 
Program. 

 

7.2 Township Ordinances 

The Township will update the following ordinances to implement this Plan:  

 

• The Township will complete a new surface water management and erosion and 
sediment control ordinance to consolidate standards from existing ordinances, 
watershed standards, and MS4 SWPPP into a single ordinance. 

• The Township will adopt an ordinance prohibiting illicit discharges or other non-storm 
water discharges from entering White Bear Township’s storm water system. 

• Zoning Ordinance, Conservation Wetland District (Ordinance 35, Section 6) will be 
updated to implement watershed wetland standards. 

Other Township ordinances related to surface water management: 

 

• Building Code (Ordinance 8) 

• Subdivision (Ordinance 15) 

Parks, Playgrounds, Open Space and Storm Water Holding Areas 

Design Standards (Section 10) 

 

• Refuse (Ordinance 31) 

• Zoning (Ordinance 35) 

• Parks, Recreation and Open Space (Ordinance 45) 

• Floodplain Management (Ordinance 57) 
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• Storm Water Drainage Utility (Ordinance 64) 

 

7.3 Surface Water Management Plan Review and Adoption Process 

The Surface Water Management Plan is submitted to RCWD and VLAWMO, and 
submitted to the Metropolitan Council. Once the Plan is accepted, the Township formally 
adopts the Plan. 

7.4 Plan Amendments and Updates   

Substantive revisions to the goals and objectives or the adoption of new or revised 
standards or rules may require an amendment to this plan. 

Possible future amendments to the Plan may include: 

� Completed TMDLs 
� Wellhead Protection Plan, Part II 
� Information from RCWD and VLAWMO plan amendments, if made in the future. 

The inclusion of these efforts into the Surface Water Management Plan will help facilitate 
the Township’s comprehensive water resource planning efforts. 

The following steps will be completed should any plan amendment be made. 

1. The Township will prepare the proposed amendment. 

2. The Township will conduct a public hearing. In addition to normal hearing notice 
procedure, the Township will provide notice to the Metropolitan Council, VLAWMO, 
and RCWD. 

3. After the hearing and any revisions to the draft amendment, the Town will submit the 
amendment to the Metropolitan Council, VLAWMO, and RCWD.  

4. The watershed organizations will have 60 days to complete their review and approve 
or disapprove the amendment. The Metropolitan Council will have 45 days to review 
and comment.  

5. After approval of the amendment by the watershed organizations, the Township will 
adopt the amendment. 
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WELLHEAD PROTECTION PLAN 
PART I 

 WHITE BEAR TOWNSHIP, MINNESOTA 
PROJECT NO. 13707.000 

I. EXECUTIVE SUMMARY  

This Report documents the delineation of Wellhead Protection Areas (WHPA) for the 

drinking water supply wells operated by White Bear Township (Township). Wellhead 

protection helps to prevent man-made contaminants from entering drinking water supply 

wells. Areas have been delineated in accordance with Minnesota Rules, Parts 

4720.5100 to 4720.5590, which are under the jurisdiction of the Minnesota Department 

of Health (MDH). Leggette, Brashears & Graham, Inc. (LBG) was contracted by TKDA to 

complete the groundwater flow model and the associated WHPA delineation for this 

report. The WHPAs were delineated using MODFLOW (a numerical groundwater flow 

model) and the particle-tracking module, MODPATH.  Findings in this Report are the 

result of collaboration between the Township, TKDA, LBG, and the MDH.  

The Township is located on the west side of White Bear Lake in the north eastern 

portion of Ramsey County. The geologic units of interest in the vicinity of the Township 

and surrounding area consist of Quaternary-Aged glacial deposits that are underlain by 

Paleozoic-Aged bedrock including the St. Peter Sandstone, Prairie du Chien Group, 

Jordan Sandstone, and the underlying lower confining St. Lawrence Formation. 

Township Well Nos. 2A and 3 through 6 are completed in the Prairie du Chien and 

Jordan aquifers, and Well No. 1 is completed only in the Jordan aquifer with some 

possible contribution from below the St. Lawrence. Well No. 2 is now designated for 

emergency use only. 

In eastern Ramsey and western Washington Counties, ground water is encountered in 

the Quaternary and bedrock aquifers, with the flow direction being generally from 

northeast to southwest toward the Mississippi River, which serves as a local and 

regional hydrologic discharge point for the flow systems. A model was developed by 

Ramsey Soil and Water Conservation District (RSWCD) personnel in 2003 to represent 

the unconsolidated, St. Peter, Prairie du Chien, and Jordan aquifers. The local model 

domain was divided into a three-dimensional, non-uniform grid with 376 rows, 414 

columns, and 4 active layers. 
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The particle-tracking package, MODPATH, was used in conjunction with the calibrated 

flow model to create the 10-year time-of-travel pathlines necessary for partially 

delineating the WHPAs for the Township wells. Due to fracture flow conditions in the 

Prairie du Chien aquifer, a fracture analysis was also completed following MDH 

guidelines and composite capture zones were delineated. The composite capture zones 

were used to delineate the final WHPA for each well. A combined pumping rate from all 

wells of approximately 6,725 m3/day (1,235 gallons per minute [gpm] or 1.78 million 

gallons per day) was applied based on 2001 to 2005 water usage and the projected 

water demand, following the Minnesota Department of Health (MDH) guidelines.  

In accordance with MDH guidance documents, the vulnerability of each Township well 

was based on the following six categories: Minnesota Department of Natural Resources 

(DNR) geologic sensitivity rating, casing integrity, casing depth, pumping rate, isolation 

distance from contaminant sources, and chemical and isotopic information. As a result of 

this rating system, all Township wells are considered vulnerable due to either tritium 

detections or total well vulnerability scores in excess of 45 points. The associated 

vulnerability in the vicinity of the Township wells and across the Drinking Water Supply 

Management Area (DWSMA) is very low to high. 

A complete description of the modeling is detailed later in this Report. From the 

modeling results, a WHPA was delineated for all of the Township’s wells. A DWSMA 

was established by overlaying the WHPAs over a map of the area. Property lines, 

roadways, and major bodies of water were used to delineate this area. Figure No. 2 

shows the locations of all seven Township wells, Figure No. 12 shows the WHPA, and 

Figure 13 shows the final DWSMA. 
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II. DATA ELEMENTS AND ASSESSMENT (4720.5200)  

A. REQUIRED DATA ELEMENTS 

1. Physical Environment Data Elements 

Physical data includes natural and man-made features that may have an 

influence on areas surrounding the wellhead, and ultimately the well itself. 

Whether or not an aquifer is confined throughout the area determines the 

value to the WHP effort of using specific elements. 

a) Precipitation. Recharge was considered in some areas of the 

model. More discussion on this will be included in the modeling 

section of this report.  

b) Geology. Data gathered from well logs and regional studies were 

used to construct a geologic map along with descriptions of the 

geology including aquifers, confining layers, recharge areas, 

discharge areas, and any sensitive areas. 

c) Soils. Soil characteristics influenced the subsequent delineation of 

the wellhead protection areas.  

d) Water Resources. Water bodies, watershed areas, and their 

characteristics did not influence the subsequent delineation of the 

wellhead protection areas due to their disconnect with the bedrock 

aquifers.   

2. Land Use Data Elements 

Regardless of whether an aquifer is unconfined or not, land use is always 

a factor in determining and managing the DWSMA around the WHPA. 

Unconfined aquifers, however, are particularly vulnerable to land use 

factors since they can enable the downward migration of groundwater. 
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a) Land Use. Parcel boundaries, political boundaries, land surveys, 

and land use maps were used to establish a Drinking Water 

Supply Management Area for the Township wells. 

b) Public Utility Services. Maps of transportation routes, storm and 

sanitary sewers, water supply systems, petroleum and gas 

pipelines, and construction and maintenance records of public 

water supply wells were used to establish a DWSMA. This data 

will also be used in Phase II planning activities. 

Well logs and pumping records were used for modeling and the 

vulnerability assessments. 

3. Water Quantity Data Elements 

Levels in lakes and streams can have an impact on an aquifer that is 

unconfined if there is a geologic connection between the two. From the 

review of geologic cross sections and select well logs, it does not appear 

that surface waters are in direct connection hydraulically with the bedrock 

aquifer. However, surrounding high capacity wells in the same aquifer can 

influence each other if the withdrawal rate is large enough. 

a) Surface Water Quantity. Surface water bodies did not influence 

the subsequent delineation of the wellhead protection areas, but 

were still included in the model.  

b) Groundwater Quantity. A list of high capacity wells in the area was 

obtained and is shown in Tables 1 and 2. Twenty other wells, 

besides the seven Township wells, were identified within the 

model domain. See Figure 2.  

4. Water Quality Data Elements.  

Water quality is an indication of aquifer vulnerability.  

a) Surface Water Quality. Since surface water in the vicinity of the 

Township is not in direct hydraulic connection with the subject 

bedrock aquifers, water quality was not reviewed.  

b) Groundwater Quality. A summary of groundwater bacteriological 

tests and chemical tests, both organic and inorganic, has been 
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included as part of the Vulnerability Assessment of the wells. 

Tritium has been detected in Township Wells 1 and 6 and has not 

been tested for in the other wells. Tritium is an indicator of vertical 

migration travel time and aquifer vulnerability. The presence of 

tritium indicates that some portion of the water entered the 

aquifer(s) after 1953. Nitrate was also detected at low 

concentration in Well No.5 and not detected in the remaining 

wells. 

B. ASSESSMENT OF DATA ELEMENTS 

1. Use of the Wells 

The Township wells provide all the water for the distribution system for 

White Bear Township and portions of the City of North Oaks. The 

Township currently has six active water supply wells (Well Nos. 1, 2A, 3, 

4, 5, and 6), located in and around the Township (Figure 1). In the future, 

Well No. 2 is to be for emergency use. Well No. 2A was constructed to 

replace Well No. 2 and the past pumping data for Well No. 2 was applied 

to Well No. 2A as no change in its use is anticipated.  Well construction 

details and well logs are in Appendix II. Past and projected pumping rates 

are presented in Table 1.  

2. Quality and Quantity of Water Supplying the Public Water Supply Wells 

Water samples are regularly obtained from the Township wells and tested 

for regulated contaminants. Report summaries from the past five years 

show no reports of contamination in a Township well. Well Nos. 1 and 6 

have tested positive for tritium with the other wells not tested. Nitrate was 

detected at low concentration in Well No. 5 and tested for but not 

detected in the remaining wells. 

Pumping records submitted to the Minnesota Department of Natural 

Resources were used to identify the extraction rates of the Township 

wells. Pumping data for the Township’s six wells is included in the 

Appendix. 
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3. The Land/Groundwater Uses in the Drinking Water Supply Management 

Area 

Land and groundwater uses within the DWSMA may have effects on the 

aquifer used by Township wells.  The vulnerability assessment section of 

this report provides more detail on the subject of land use conclusions.  
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III. WELLHEAD PROTECTION AREA AND DRINKING WATER SUPPLY MANAGEMENT 

AREA DELINEATION (4720.5205)  

A. BOUNDARIES, WELLHEAD PROTECTION AREA MAP 

A Map of the WHPA is shown in Figure 12. 

B. DOCUMENTATION 

1. Physiographic and Hydrogeologic Setting 

The geology in the vicinity of the Township consists of Quaternary-Aged 

glacial and post-glacial deposits that are underlain by Paleozoic-Aged 

bedrock. The glacial deposits consist of Superior Lobe sand and silt 

lacustrine deposits, till, and outwash. These are underlain by Pre-Late 

Wisconsinan Keewatin and Grantsburg Sublobe till, outwash and sandy 

lacustrine sediment. The Superior Lobe, due to its higher sand content, is 

generally not considered an effective hydraulic barrier. However, the 

underlying till deposits are an effective barrier as are the uppermost 

bedrock Glenwood or basal St. Peter shales.  

Bedrock geology is presented in plan view on Figure 3 with 

unconsolidated and bedrock geology presented in cross section on Figure 

4. Several buried bedrock valleys expose the surface of the St. Peter 

Sandstone and Prairie du Chien Group.  

Ground-water flow in the uppermost bedrock aquifers generally to the 

southwest as shown by Figure 5, which is consistent with previously 

published data in the Ramsey County Geologic Atlas (MGS, 1992). The 

map of the Prairie du Chien–Jordan potentiometric surface was created 

from water level data obtained from the Minnesota County Well Index 

(CWI). Since the water level measurement dates varied by decades, a 

polynomial regression was used using Surfer 7 to contour the dataset. 

An extensive discussion on regional and local geology and hydrogeology 

is also presented in Appendix I in the Draft Part I Wellhead Protection 

Plan Submittal (RSWCD,2003). 
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Well Nos. 2A and 3 through 6 are completed in the Prairie du Chien and 

Jordan Aquifers. Well No. 1 is completed in the Jordan sandstone only. 

Well No. 2 is only for emergency use. 

2. Delineation Criteria.  

The following discussion represents a summary of the five criteria for 

delineating the WHPA, which are specified in MR 4720. 

a) Time of Travel.  Pathline analysis, using a 10-year time of travel, 

were used when simulating ground-water movement in the Prairie 

du Chien and Jordan aquifers which supply all Township wells. In 

addition, the fracture flow delineation method developed by the 

MDH (MDH, 2005) was implemented to calculate fixed radii and 

upgradient extension delineations for each well. 

b) Aquifer Transmissivity.  The transmissivity (T) of an aquifer is 

defined as the rate at which water is transmitted through a unit 

width of aquifer under a hydraulic gradient. It equals the hydraulic 

conductivity multiplied by the aquifer thickness. An aquifer 

pumping test was performed in 2001 using Township Well No. 3, 

which lies between White Bear and Bald Eagle Lakes. Township 

Well Nos. 4 and 6 (west and east, respectively) were used as 

observation wells. Several interpretations of the data were made, 

but the range of values recommended by MDH indicated 

transmissivities in the area range from 5,185 to 6,193 m2/d. This 

translates to a hydraulic conductivity of between 76.6 and 91.5 

m/d for the combined Prairie du Chien - Jordan aquifer. The value 

for the Prairie du Chien and Jordan aquifers used in the 

Minnesota Pollution Control Agency’s Metro Model is 12 m/d 

(Seaberg and Hansen, 2000). These two values would provide the 

range used for the Prairie du Chien - Jordan aquifer in the flow 

model. 

c) Daily Volume of Water Pumped. The daily volume selected for 

each well used in the WHPA was based on MR 4720.5510, 
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subpart 4 and MDH guidelines, which state that volumes used in 

the WHPA delineation can be determined from either 1) the 

projected use of each well as a percent of the total system, or 2) 

the greatest annual volume of water used over the previous 5 

years, whichever is greater. Historical usage from 2001 to 2005 

was used to determine the pumping rates for each well to 

delineate the WHPA. The Township’s historical pumping records 

from 2001 to 2005 indicate that the sum of the maximum annual 

usage for each well was 649.1 million gallons per year (mgy) 

(approximately 2.46 million cubic meters per year [m3/yr]) based 

on the maximum rates for each well over the 5-year period, or 

approximately 1.78 million gallons per day (mgd) (approximately 

6,725 cubic meters per day [m3 /day]). The projected pumping 

rates for each well used in the model are listed in Table 1. 

d) Hydrologic Boundaries. Hydrologic boundaries that affect the 

delineation criteria are: 

(1) Surface water features. The Mississippi River is the local 

and regional discharge point of the flow systems of 

interest, therefore, the River affects the direction of ground-

water flow and was included in the regional flow model as 

a constant-head boundary. Area lakes near the Township 

Wells were included as river boundaries and lakes near the 

edge of the local model were included as constant-head 

boundaries. 

(2) Geological boundaries.  Well records from the CWI, as well 

as information from county geologic atlases were used in 

the development of the conceptual hydrogeologic model 

and in the vulnerability assessments. 

(3) High capacity wells.  LBG obtained ground-water 

appropriation permit data from the Minnesota Department 

of Natural Resources (DNR) and determined there are 20 

high capacity wells other than the Township’s wells located 
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in the model domain, whose pumping could influence 

ground-water flow and/or create negative boundary 

conditions. These wells were included in the model using 

their historical maximum pumping rates from the previous 

5 years (2001 to 2005), as obtained from the DNR Water 

Appropriations Permit Program website 

(www.dnr.state.mn.us/waters/watermgmt_section/appropri

ations/wateruse.html). The high-capacity wells are 

illustrated on Figure 2, and summarized in Table 2. 

(4) Overland Drainage.  Surface runoff is directed toward local 

streams, wetlands and lakes. 

3. Delineation Method.  

The ground-water flow field was determined by using MODFLOW. 

Simulated heads were compared to static water levels obtained from the 

calibration data sets used in earlier models. Static levels from 1,075 wells 

screened in various geologic units were used for calibrating the ground-

water flow model. 

a) Ground-Water Flow Models.  The models used in this project were 

originally developed by the Ramsey Soil and Water Conservation 

District (RSWCD) in 2003 and these were based on even earlier 

models. The draft report discussing their development can be 

found in Appendix I. The previous modeling effort used two 

models; a large, regional-scale model with distant and well-

defined natural boundaries and a smaller, local-scale model. The 

purpose for this ‘telescopic mesh refinement’ is to use the large 

model with the well-defined boundaries to establish the 

boundaries for the smaller, more refined, local model. For the 

purposes of this study, the regional-scale model was not modified 

and minor modifications were made to the local model to improve 

accuracy, achieve a better calibration, and incorporate updated 

information in the form of more recent pumping rates and any new 

wells that may have been installed since 2003. The regional and 
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local model domains are presented on Figure 6. The local model 

domain was divided into a three-dimensional, non-uniform grid 

with 376 rows, 414 columns, and 4 active layers. The model grid 

in the vicinity of the Township wells is presented on Figure 7. 

(1) Boundary Conditions.  Modifications to the model’s 

boundary conditions included minor changes to the 

constant-head conditions applied to the northeastern 

bounds to more accurately reflect ground water levels in 

that area. Also, the lakes in the area of the wells were 

changed from constant-head cells to river cells so as to 

better simulate the interaction between ground water and 

surface water in these areas. A re-analysis of the 2001 

pumping test results necessitated a change in the 

hydraulic conductivity values for the Prairie du Chien and 

Jordan aquifers in the area of interest. Finally, all of the 

high-capacity wells were redefined using the highest 

pumping rate for the period 2001-2005, with any post-2003 

wells added. 

(2) Discretization of Aquifer Properties. Discretization of 

aquifer properties involves assigning initial values to each 

cell in the model domain. Hydraulic properties input for this 

model included horizontal components for hydraulic 

conductivity (kx and ky), vertical hydraulic conductivity (kz), 

specific yield (Sy), specific storage (Ss), and effective 

porosity (ne) (required for MODPATH to calculate linear 

flow velocity).  

The initial hydraulic conductivities for the model were those 

that were used in the original RSWCD model. Some of the 

conductivity values in the surficial drift aquifer were 

changed to better reflect actual conditions and improve the 

calibration. The values for the Prairie du Chein and Jordan 

aquifers were also modified to reflect the pumping test 
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results. The porosity values for the Prairie du Chien and 

Jordan aquifers were reduced from a global 0.30, to 0.056 

for the Prairie du Chien and 0.25 for the Jordan. 

4. Delineation Results.  

a) Calibration and Uncertainty. The goal of numerical model 

calibration is to obtain a reasonable correlation between the 

simulated model results and observed field data. The calibration 

process is completed by running several steady-state simulations 

and comparing calculated heads to the measured head data at 

known calibration points within the model domain. For the local 

model calibration, 1,075 well locations were used for comparison. 

These wells are private or municipal and are completed in the 

glacial sediments and bedrock units.  

Figure 8 presents the calibration wells and simulated 

potentiometric contour map for steady-state conditions in the 

Prairie du Chien - Jordan aquifer. Flow direction is variable, but 

generally flows to the southwest. Using the head values from the 

1,075 calibration well locations, an error analysis on the steady-

state model was performed. Figure 9 presents a plot of the results 

of this analysis indicating that the overall root mean squared 

(RMS) error for the unconsolidated and bedrock aquifers is 

approximately 4.9 percent. Most of the wells are completed in the 

St. Peter Sandstone, and Prairie du Chien and Jordan aquifers 

(layers 3 and 4). In general, a RMS of approximately 10 percent or 

less is acceptable (National Ground Water Association, 1998).  

The calibration data (Figure 9) shows a reasonably close 

correlation between measured and calculated head values. While 

the model is based on a large amount of data, the head 

measurements used in the calibration are single measurements 

that are listed on each well record, and were collected during 

different seasons over several decades.  
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More extensive observation data collected within the same 

general time period, and more accurate, site-specific T values 

throughout the model domain could improve calibration and model 

confidence.  

In areas where fracture flow is likely, the uncertainty can be 

unacceptably high. To address this situation, the MDH had 

developed a procedure to minimize the uncertainty associated 

with fracture flow conditions. As defined in the MDH guidance 

(MDH, 2005), delineation techniques were used to determine fixed 

radii and upgradient extensions for each of the Township wells.  

A sensitivity analysis was begun as part of the modeling effort, but 

it became apparent that any changes in the modeled capture 

zones for the wells would still fall completely within the calculated 

capture zones from the fracture analysis. 

b) WHPA Delineation.  With the flow fields calibrated, a ground-water 

pathline analysis and fracture flow analysis were performed to 

delineate the capture zones and ultimately the WHPA.  

The pathline analysis consisted of using MODPATH, a flowpath 

calculation program, to trace the 10-year capture zone for each of 

the wells by backtracing 20 flow paths from the wells for a 10-year 

period (Figure 10).  

Township Well Nos. 2A and 3 through 6 are wells that are open to 

both a porous media aquifer, the Jordan, and a solution 

weathered or fractured aquifer, the Prairie du Chien. This requires 

a fracture flow analysis as described by the MDH (MDH, 2005). 

Township Well No. 1 is open only to the Jordan aquifer; however, 

the Jordan aquifer is hydraulically connected to the Prairie du 

Chien with a high likelihood of leakage between the two. This 

requires a slightly different fracture flow analysis. Both of these 

analyses are essentially calculations that establish a radial 

capture zone based on the 10-year volume of water pumped. 
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Special considerations had to be made for Well Nos. 3 and 6, 

whose initial fixed radii overlapped. This radial zone is then 

extended upgradient in the direction of ground-water flow (also 

plus or minus 10 degrees) to create a conservative wellhead 

capture area to account for the uncertainties related to fracture 

flow (Table 3 and Figure 11).  

After both the pathline analysis and fracture flow analysis were 

completed, the capture zones delineated for each method were 

merged with one another. This concatenation created a final 

composite WHPA capture zone (Figure 12) for use in delineating 

the DWSMA. 

5. Conjunctive Delineation.  

A conjunctive delineation involving the consideration of surface waters in 

making the final wellhead protection area delineation was not considered 

necessary for White Bear Township.  The reason is that the Township’s 

wells are completed in either the Jordan sandstone, cased at depths of 

about 300 to 365 feet or in the combined Prairie du Chien – Jordan 

aquifer, cased at depth of about 175 to 260 feet. While there are 

significant areas in the DWSMA that are not covered by the St. Peter 

sandstone, most areas offer some degree of hydraulic separation 

between the bedrock and the ground surface by clayey till (L-score 

ranging from 1 to 24), or offer hydraulic separation simply by the distance 

to bedrock through the unconsolidated materials.  An increased depth to 

bedrock translates to sufficient increases in travel time through the 

unconsolidated materials; resulting in significant potential attenuation of 

pathogens and nitrates.  MDH water quality support this assertion that no 

systemic pathogen or nitrate contamination has been reported for White 

Bear Township (except for a low level nitrate detection of 0.69 mg/l at 

Well 5 in April 2005) since 1993, when these data started to be archived 

in computer databases. 



White Bear Township WHP, Part 1 15 13707.000 

Accordingly, the setting offers sufficient hydraulic though either geologic 

confining material or thickness of unconsolidated materials to render a 

conjunctive delineation unnecessary (Figure 1 in Appendix IV). 

 

C. BOUNDARIES FOR THE DWSMA. 

The criteria used to delineate the DWSMA (Figure 13) are based on public land 

survey features such as sections, half sections, and quarter sections that 

encompass the maximum time of travel simulated as defined in MR 4720.5100. 

In the case of this delineation, the DWSMA encompasses the concatenated 

capture zone presented on Figure 12. The 10- year pathlines and fracture flow 

delineation extend across White Bear and Bald Eagle Lakes, however, the 

DWSMA is not inclusive of the entire lakes because a conjunctive delineation 

was not necessary due to the lack of hydraulic connection between the lakes and 

the subject bedrock aquifers. Figure 1 in Appendix IV illustrates laterally 

extensive clay beneath both lakes. 
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IV. VULNERABILITY ASSESSMENT  

A. WELL VULNERABILITY 

The well vulnerability assessment was conducted in accordance with the MDH 

guidance document, Assessing Well Vulnerability for Wellhead Protection (MDH, 

1997). A well’s vulnerability is scored on a Vulnerability Assessment Worksheet 

based on the following six categories: DNR geologic sensitivity rating, casing 

integrity, casing depth, pumping rate, isolation distance from contaminant 

sources, and chemical and isotopic information. 

The DNR geologic sensitivity rating is an empirical value determined by dividing 

the cumulative thickness of low permeability units (e.g. clay) above the aquifer by 

10 (DNR, 1991). The resulting score is termed the “L-score”. A higher L-score 

indicates more low-permeability material above the aquifer, and therefore a lower 

vulnerability. A low L-score represents higher vulnerability. For example, a rating 

of L-1 has a higher vulnerability than L-9, because there is less low-permeability 

material present above the aquifer. This type of assessment is defined by the 

DNR as Level 3. A Level 3 assessment was conducted for the Township wells 

since the aquifer is overlain by varying thicknesses of clay. As mentioned above, 

points are also assigned to casing integrity and depth, pumping rate, isolation 

distance to contaminant sources, and chemical data, in addition to the geologic 

sensitivity. 

Vulnerability assessment worksheets and the total score of the six vulnerability 

categories for Well Nos. 1, 2A, and 3 through 6 are presented in Appendix III. Per 

MDH guidance, any well that receives an assessment rating of 45 points or 

greater is considered a vulnerable well. Well Nos. 2A, 3, 4, and 6 had 

vulnerability scores or 45 or greater. Well Nos. 1 and 5 had vulnerability scores of 

10 and 40, respectively, but are still considered vulnerable due to the tritium 

detections in groundwater. Tritium was detected in Well Nos. 1 and 6. Tritium in 

ground water is a result of nuclear testing and is used as an indicator of post-

1953 recharge.  Nitrate was detected at low concentration in Well No. 5 and 

tested for but not detected in the remaining wells. 
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B. DRINKING WATER SUPPLY MANAGEMENT AREA VULNERABILITY 

In the proposed DWSMA, the ground water that supplies the Township wells is 

from the Prairie du Chien - Jordan aquifer that underlies glacial deposits 

(Ramsey and Washington County Atlas Series, Atlas C-7 and C-5, respectively). 

The glacial deposits are composed of Superior Lobe sand and silt lacustrine 

deposits, till, and outwash. Deposits also consist of Pre-Late Wisconsinan 

Keewatin and Grantsburg Sublobe till, outwash and sandy lacustrine sediment. 

The Superior Lobe, due to its higher sand content, is generally not considered an 

effective barrier to the downward migration of contaminants from grade. 

Underlain deposits, however, do act as effective barriers where till is present or 

where Glenwood or basal St. Peter shales are present (Figure 4, and Figure 1 in 

Appendix IV). 

Although the Township wells are constructed in the Prairie du Chien - Jordan 

aquifer, they may be receiving water laterally that has been recharged from the 

unconsolidated aquifer in the vicinity of the Township well field, where the Prairie 

du Chien Group is bisected by bedrock valleys (Figure 3). These erosional 

features are areas where the bedrock aquifer is in direct contact with the 

unconsolidated aquifer, therefore, in contact with relatively younger ground water 

as indicated by the tritium results.  

The geologic sensitivity in the vicinity of the DWSMA was previously delineated 

in the Ramsey and Washington County Geologic Atlases. MDH reviewed 358 

CWI lithology logs, and calculated L-scores for each well within the DWSMA with 

approximate delineations as illustrated on Figure 14.  As discussed in Section IV-

A the DNR geologic sensitivity rating is an empirical value determined by dividing 

the cumulative thickness of low permeability units (e.g. clay) above the aquifer by 

10 (DNR, 1991).  LBG reviewed select logs and concurred with MDH’s results, 

indicating the geologic sensitivity differs from that previously delineated in the 

local county atlases.  The L-score results ranged from 1 to 24; which, indicates 

much of the DWSMA is underlain by low-permeable material creating hydraulic 

separation from grade. 

Geologic sensitivity was not completed beneath the lakes.  As a result, a north-

south cross-section was created to illustrate laterally extensive clay beneath both 

lakes (Figure 1 in Appendix IV), and cross-sections (Figure 4) from the Ramsey 
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and Washington County Atlas Series (Atlas C-7 and C-5, respectively) were 

reviewed and illustrated the same.   

For the DWSMA vulnerability assessment, and pursuant to MDH guidance 

(MDH, 1997), all geologic sensitivity ratings were automatically increased by one 

classification due to the presence of tritium. As a result, the vulnerability in the 

vicinity of the Township wells and across the DWSMA ranges from very low to 

high (Figure 15). 

 

V. CONCLUSIONS AND RECOMMENDATIONS  

The WHPA delineations for the Township Wells were created using maximum pumping 

rates and conservative assumptions in the fracture flow delineation. These factors 

combine to ‘build in’ a safety factor, which is necessary when attempting to simulate 

natural systems and their inherent heterogeneity.  

While the delineations are considered to be conservative and are based on the best 

available data, there is some information that could improve the quality of any future re-

evaluations. Recommended future tasks include, 

• Sample all of the Township Wells for tritium. This will indicate the relative age of 

the water each of the wells is producing and provide information as to its source.  

• The Township Wells and White Bear and Bald Eagle Lakes be studied for stable 

isotopes of oxygen (O18) and deuterium (H2) to indicate the possible mixing of 

lake water with ground water.  

• Lastly, studies should be conducted to assess the extent of the clay layer 

beneath the lakes to determine its full extent and effectiveness as a separating 

layer between the lakes and deeper ground water.  
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Table 1

Municipal Well Pumpage and Pumping Rates used in the WHPA Delineation
Part I Wellhead Protection Plan

White Bear Township, Ramsey County, Minnesota

Projected value 
used in the 

WHPA 
delineation 

analysis         
(MGY)

Projected value 
used in the 

WHPA 
delineation 

analysis         
(m3/d)

2005 2004 2003 2002 2001 2006-2010 2006-2010
1 CJDN 365 445 21.2 30.4 52.2 41.9 55.9 55.9 579.3
2 CJDN 375 435 0.0 0.0 1.7 3.3 2.7 3.3 34.2

2A OPDC-CJDN 299 420 0.0 0.0
3 OPDC-CJDN 200 372 36.9 13.8 38.7 6.7 26.2 38.7 401.1
4 OPDC-CJDN 263 408 12.9 1.7 6.4 0.9 6.5 12.9 133.7
5 OPDC-CJDN 230 412 280.1 296.4 231.8 238.5 231.9 296.4 3071.9
6 OPDC-CJDN 175 360 190.0 235.0 216.9 183.6 241.9 241.9 2507.1

Totals 541.1 577.3 547.7 474.9 565.1 649.1 6727.3

Notes: 
*: Projected use is the maximum annual pumping volume between 2001 and 2005.
CJDN: Jordan
OPDC-CJDN: Prairie du Chien - Jordan
MGY: Million gallons per year
m3/day: cubic meters per day

Values used in the WHPA delineation analysis represent the maximum value of the previous five years.
Maximum annual pumping volume for the municipal system for the past five years.
Projected annual and daily pumping volume for the municipal system.

Past Use (MGY)Well Aquifer Casing Depth (feet)
Well 

Depth 
(feet)
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Table 2

Appropriation Permit Wells in Model Domain - 
Wellhead Protection Plan- Part I

White Bear Township, Ramsey County, Minnesota

Pumping Rate           
(2001-2005 Maximum)

Easting Northing MGY
DELLWOOD HILLS GOLF CLUB 2 224611 501848 4994729 6.4
DELLWOOD HILLS GOLF CLUB 1 215930 501745 4994129 9.8
GEM LAKE HILLS INC 151584 497492 4990044 31.8
H B FULLER 151562 495939 4988090 49.3
MAHTOMEDI 5, CITY OF 433255 501697 4988635 111
MAHTOMEDI 4, CITY OF 208506 501844 4988585 132.8
MAHTOMEDI 3, CITY OF 208497 503922 4990807 103.6
MANITOU RIDGE GOLF CLUB A 127293 499902 4987223 33.9
M-FOODS DAIRY LLC 233149 497841 4989995 220.9
PINE TREE APPLE ORCHARD 450669 503641 4995514 5.9
VADNAIS HEIGHTS 2, CITY OF 127265 495736 4988191 167.8
VADNAIS HEIGHTS 1, CITY OF 112222 496846 4988186 160.9
VADNAIS HEIGHTS 4, CITY OF 127271 495042 4991212 192.3
VEECO INSTRUMENTS INC-COOLING 597075 495687 4993278 33.6
WHITE BEAR LAKE AREA SCHOOLS 655934 500201 4989535 4.9
WHITE BEAR LAKE AREA SCHOOLS 2 626779 499102 4992662 4.3
WHITE BEAR LAKE 4, CITY OF 226566 499552 4987778 606.7
WHITE BEAR LAKE 1, CITY OF 14005 499955 4987878 111.2
WHITE BEAR LAKE 3, CITY OF 205733 500157 4987778 472.8
WHITE BEAR YACHT CLUB 866165* 502091 4993073 18

Notes:
- Well pumping rates were downloaded from the MN DNR Water Appropriation Permit Program website.  The five-year
maximum rate was calculated from 2001 to 2005 data for the above listed wells.
- Coordinates are UTM, Zone 15, NAD83, and are from the MN County Well Index (CWI) except for * which is from the 
appropriation database.
MGY: Million gallons per year
MN CWI: Minnesota County Well Index
*: MN CWI Unique ID not available (may be 676449).  This is the Appropriation Permit Number.

CoordinatesWell MN CWI          
Unique Well ID
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Table 3

Fracture Flow Fixed Radii and Upgradient Extension Calculations
Part I Wellhead Protection Plan

White Bear Township, Ramsey County, Minnesota

Well No. Pumping Rate Duration Effective Porosity
Capture Zone 

Radius

Volume of 
Capture Zone for 
Revised Radius 

Calculations
Revised Capture 

Zone Radius

Upgradient Length 
to Radius Center 

(using revised 
Capture Zone)*

Primary Angle then 
+/- 10 degrees from 

this angle
m3/d days ft m m m3 m m degrees

1 41.1 3650 0.056 135 41.148 143.95 na 143.95 226.01 44
2A 34.2 3650 0.056 30 9.144 278.56 na 278.56 437.34 44.1
3 401.1 3650 0.056 82 24.9936 577.02 26143125 604.24 948.66 21.4
4 133.7 3650 0.056 52 15.8496 418.34 na 418.34 656.80 20.9
5 3071.9 3650 0.056 105 32.004 1411.17 na 1411.17 2215.54 31.8
6 2507.1 3650 0.056 97 29.5656 1326.39 163409196 1388.96 2180.67 31.5

Area of Well 3&6 Overlap 732293 m2
Overlap Aquifer Thickness 25 m

Volume of Well 3&6 Overlap 18307328 m3
Volume Well #3 26143125 m3
Volume Well #6 163409196 m3

Overlap volume apportioned to Well #3 2524953 m3
Overlap volume apportioned to Well #6 15782374 m3

Revised Well #3 volume 28668078 m3
Revised Well #6 volume 179191571 m3
Revised Well #3 radius 604 m
Revised Well #6 radius 1389 m

Notes:
m3/d: cubic meters per day
m: meters
m2: square meters
m3: cubic meters
ft: feet
na: not applicable
*: Equals Revised Capture Zone Radius multiplied by 1.57.

Reference: MDH, 2005. Guidance for Delineating Wellhead Protection Areas in Fractured and Solution-Weathered Bedrock in Minnesota, pp. 8-12.

Aquifer Thickness
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Source: Ramsey County Atlas Series, C-7, Plate 5 (Mossler and Cleland, 1992).

Source: Washington County Atlas Series, C-5, Plate 3 (Meyer, Baker, and Patterson, 1990).

Source: Washington County Atlas Series, C-5, Plate 2 (Mossler and Bloomgren, 1990).
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White Bear Township Well!>

WHPA Boundary
DWSMA Delineation

1 - 1/2 Section of T30, R22, Sec 25, 26, 27, and 28
2 - 1/4 Section of T30, R22, Sec 16, 21, and 28
3 - 1/2 Section of T30, R22, Sec 15 and 16
4 - 1/4 Section of T30, R22, Sec 15
5 - 1/4 Section of T30, R22, Sec 15
6 - 1/2 Section of T30, R22, Sec 10 and 15
7 - 1/2 Section of T30, R22, Sec 10
8 - Section of T30, R22, Sec 10 and 11
9 - Section of T30, R22, Sec 2 and 11
10 - 1/2 Section of T30, R22, Sec 2
11 - 1/2 Section of T30, R22, Sec 2
12 - Section of T30, R22, Sec 1 and 2
13 - Section of T30, R22, Sec 1 and
       Section of T31, R21, Sec 31 and 32
14 - 1/4 Section of T31, R21, Sec 32
15 - 1/2 Section of T31, R21, Sec 32, 33, and 34
16 - 1/4 Section of T31, R21, Sec 34
17 - Section of T31, R21, Sec 34 and
       Section of T30, R21, Sec 5
18 - 1/4 Section of T30, R21, Sec 5 and 8
19 - 1/4 Section of T30, R21, Sec 8
20 - 1/2 Section of T30, R21, Sec 8
21 - 1/4 Section of T30, R21, Sec 8
22 - Section of T30, R21, Sec 7 and 8
23 - Section of T30, R21, Sec 7 and 18
24 - Section of T30, R21, Sec 18 and
       Section of T30, R22, Sec 13
25 - Section of T30, R21, Sec 18 and 19
26 - 1/2 Section of T30, R21, Sec 19
27 - Section of T30, R21, Sec 19 and 30
28 - Section of T30, R21, Sec 30 and
       Section of T30, R22, Sec 25

DWSMA Boundary Description
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Source: Centerville, Hugo, White Bear Lake East and White Bear Lake West 7.5-Minute USGS Quadrangles, and Ramsey and Washington County Pollution Sensitivity maps (County Atlas Series).
*: DWSMA geologic sensitivity (L-scores) as determined by MDH using MN CWI data.

White Bear Township Well!>

WHPA Boundary
DWSMA Delineation

Low (L-1 to L-3)

Very Low (L-8 to L-11)
Low (L-4 to L-7)

DWSMA Geologic Sensitivity*

200-feet Buffer around
Well #2 (Emergency Well)

1 - 1/2 Section of T30, R22, Sec 25, 26, 27, and 28
2 - 1/4 Section of T30, R22, Sec 16, 21, and 28
3 - 1/2 Section of T30, R22, Sec 15 and 16
4 - 1/4 Section of T30, R22, Sec 15
5 - 1/4 Section of T30, R22, Sec 15
6 - 1/2 Section of T30, R22, Sec 10 and 15
7 - 1/2 Section of T30, R22, Sec 10
8 - Section of T30, R22, Sec 10 and 11
9 - Section of T30, R22, Sec 2 and 11
10 - 1/2 Section of T30, R22, Sec 2
11 - 1/2 Section of T30, R22, Sec 2
12 - Section of T30, R22, Sec 1 and 2
13 - Section of T30, R22, Sec 1 and
       Section of T31, R21, Sec 31 and 32
14 - 1/4 Section of T31, R21, Sec 32
15 - 1/2 Section of T31, R21, Sec 32, 33, and 34
16 - 1/4 Section of T31, R21, Sec 34
17 - Section of T31, R21, Sec 34 and
       Section of T30, R21, Sec 5
18 - 1/4 Section of T30, R21, Sec 5 and 8
19 - 1/4 Section of T30, R21, Sec 8
20 - 1/2 Section of T30, R21, Sec 8
21 - 1/4 Section of T30, R21, Sec 8
22 - Section of T30, R21, Sec 7 and 8
23 - Section of T30, R21, Sec 7 and 18
24 - Section of T30, R21, Sec 18 and
       Section of T30, R22, Sec 13
25 - Section of T30, R21, Sec 18 and 19
26 - 1/2 Section of T30, R21, Sec 19
27 - Section of T30, R21, Sec 19 and 30
28 - Section of T30, R21, Sec 30 and
       Section of T30, R22, Sec 25

DWSMA Boundary Description

Moderate (L-0)

Very Low (L-12 to L-24)
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*: DWSMA vulnerability as delineated by MDH.

White Bear Township Well!>

WHPA Boundary
DWSMA Delineation

Moderate

Very Low
Low

DWSMA Vulnerability*

200-feet Buffer around
Well #2 (Emergency Well)

1 - 1/2 Section of T30, R22, Sec 25, 26, 27, and 28
2 - 1/4 Section of T30, R22, Sec 16, 21, and 28
3 - 1/2 Section of T30, R22, Sec 15 and 16
4 - 1/4 Section of T30, R22, Sec 15
5 - 1/4 Section of T30, R22, Sec 15
6 - 1/2 Section of T30, R22, Sec 10 and 15
7 - 1/2 Section of T30, R22, Sec 10
8 - Section of T30, R22, Sec 10 and 11
9 - Section of T30, R22, Sec 2 and 11
10 - 1/2 Section of T30, R22, Sec 2
11 - 1/2 Section of T30, R22, Sec 2
12 - Section of T30, R22, Sec 1 and 2
13 - Section of T30, R22, Sec 1 and
       Section of T31, R21, Sec 31 and 32
14 - 1/4 Section of T31, R21, Sec 32
15 - 1/2 Section of T31, R21, Sec 32, 33, and 34
16 - 1/4 Section of T31, R21, Sec 34
17 - Section of T31, R21, Sec 34 and
       Section of T30, R21, Sec 5
18 - 1/4 Section of T30, R21, Sec 5 and 8
19 - 1/4 Section of T30, R21, Sec 8
20 - 1/2 Section of T30, R21, Sec 8
21 - 1/4 Section of T30, R21, Sec 8
22 - Section of T30, R21, Sec 7 and 8
23 - Section of T30, R21, Sec 7 and 18
24 - Section of T30, R21, Sec 18 and
       Section of T30, R22, Sec 13
25 - Section of T30, R21, Sec 18 and 19
26 - 1/2 Section of T30, R21, Sec 19
27 - Section of T30, R21, Sec 19 and 30
28 - Section of T30, R21, Sec 30 and
       Section of T30, R22, Sec 25

DWSMA Boundary Description

High





 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX I 

RSWCD Draft Report 

































































































































































 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX II 

White Bear Township Municipal Well Logs





















 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX III  

Township Well Vulnerability Assessments 





























 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX IV  

Geologic Cross-Section D-D’ 
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Lithology

CLAY

White Bear Lake and Bald Eagle Lake

SAND

CSTL (St. Lawrence Formation)

OGWD (Glenwood Formation)

OPDC (Prairie du Chien Group)

OPGW (Platteville Formation)

OSTP (St. Peter Sandstone)

CJDN (Jordan Sandstone)

CIGL (Ironton - Galesville Sandstone)

CFRN (Franconia Formation)
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List of Completed Comprehensive Storm Drainage Plan Reports 

 

 

 

A. “Proposed Drainage Facilities in the Vicinity of Bellaire Avenue and 

County Road F, Prepared for the Town of White Bear and The City of 

White Bear Lake” - February, 1979 

 

B. “Comprehensive Storm Drainage Plan for the Southwest Area of the Town 

of White Bear, Minnesota” - April, 1979 

 

Information and modeling efforts presented in this report were updated as 

part of the “Storm Water Management Study for Ramsey County Ditch 

No. 14,” prepared for the Ramsey Soil and Water Conservation District, in 

September, 1987, by TKDA. 

 

C. “Comprehensive Storm Drainage Plan for the Centerville Road/Hammond 

Road Watershed of White Bear Township, Minnesota” - September, 1979 

 

D. “Comprehensive Storm Drainage Plan for the Northwest Area of White 

Bear Township, Minnesota” - October, 1979 

 

E. ‘Comprehensive Storm Drainage Plan for the County Road H2 - Stillwater 

Street Area, Township of White Bear, Minnesota” - November, 1979 

 

F. “Final Report Comprehensive Stormwater Management Plan, East Bald 

Eagle Lake Watersheds, Including Areas Within the Communities of 

Dellwood, Grant Township (Washington County), Hugo, White Bear 

Lake, White Bear Township (Ramsey County)” - December, 1980 

 

G. “Stormwater Management Plan Highway 96 - Centerville Road Area, 

White Bear Township, Minnesota” - November, 1987 

 

H. “Comprehensive Storm Drainage Plan for the Centerville Road Watershed 

North of Hammond Road in White Bear Township, Minnesota” - October 

1989 
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STRUCTURE INVENTORY 

 

STRUCTURE INVENTORY - NORTHEAST AREA 

 

ID No. Description 

Upstream 

Invert 

Elevation 

Downstream 

Invert 

Elevation Comments 

NE-S1 27" RCP    

NE-S2 12" CMP 929.82 929.66  

NE-S3 15" CMP NA NA  

NE-S4 24" RCP NA NA  

NE-S5 12" CMP 927.67 926.95  

NE-S6 38"X52" RCPA 912.25 911.73 From Construction Plans 

NE-S8 48" CMP 911.10 911.35  

NE-S9 40"X65" CMPA 911.25 910.70 From Construction Plans 

NE-S10 20' Span, 12' Wide, 

Timber Bridge 

NA NA  

NE-S11 66" CMP NA NA  

NE-S12 48"X72"CMPA 910.87 909.74  

NE-S13 48" CMP 909.70 909.37  

 48" CMP 910.57 909.17  

NE-S14 48" CMP 908.93 909.07  

NE-S15 4'X6' RC Box 907.97 908.35 40"x60" CMPA Ends 

NE-S16 113"X96" ACP 910.19 909.43  

NE-S17 3'X8' RC Box 910.01 909.74  

NE-S18 18" CMP 912.07 911.65  

NE-S19 18" CMP 912.93 912.85  

NE-S20 18" RCP 911.86 911.61  

NE-S21 12" CMP 926.59 925.99  

NE-S22 12" CMP 927.15 927.00  

NE-S23 12" CMP 925.04 924.19  

NE-S24 15" CMP NA NA  

NE-S25 15" CMP NA NA  

NE-S26 15" CMP NA NA  

NE-S27 12" VCP NA NA  

NE-S28 12" CMP NA NA  

NE-S29 12" CMP NA NA  

NE-S30 18" CMP NA NA  

NE-S31 15" CMP NA NA  

NE-S32 18" CMP NA NA  

NE-S33 24" CMP 928.58 929.08  

NE-S34 15" CMP 928.15 925.53  

NE-S35 24" CMP 925.58 924.35  

NE-S36 36" CMP 922.52 922.02  

NE-S37 24" RCP 921.06 920.41  



NE-S38 18" CMP NA NA  

NE-S39 12" CMP 929.82 929.34  

NE-S48 48"X52" RC Oval 917.10 916.40  

NE-S49 18" CMP 922.08 920.62  

NE-S50 42" CMP 917.17 917.12  

NE-S51 24" CMP 918.00 NA  

NE-S52 30" RCP 915.85 916.05  

NE-S53 42" CMP 914.76 913.89  

NE-S54 72" RCP 909.72 NA  

NE-S55 18" CMP 917.10 916.40  

NE-S56 NA NA NA  

NE-S57 NA NA NA  

NE-S58 12" CMP NA NA  

NE-S59 12" CMP NA 918.90  

NE-S60 12" CMP NA NA  

NE-S61 12"X18" CMPA NA NA  

NE-S62 24" RCP 924.05 923.86  

NE-S63 24" RCP 924.56 923.85  

NE-S64 18" CMP NA NA  

NE-S65 15" CMP NA NA  

NE-S66 12" CMP NA NA  

NE-S67 12" CMP 928.87 928.00  

NE-S68 24" CMP NA NA  

NE-S69 24" CMP NA NA  

NE-S70 18" CMP NA NA  

NE-S71 18" CMP NA NA  

NE-S72 12" CMP 912.00 910.71  

NE-S73 36" CMP 911.71 911.71  

NE-S74 24" RCP NA NA  

NE-S75 24" RCP NA NA  

NE-S76 12" RCP 923.50 NA Connects to NW-S77 

NE-S77 30" RCP 920.80 919.00  

NE-S78 15" RCP 916.50 916.30  

NE-S79 15" CMPA NA NA  

NE-S80 24" CMP NA NA  

NE-S85 24" NA NA  

NE-S86 24" RCP 912.71 NA  

NE-S87 36" Iron Culv. NA NA  

NE-S88 12" RCP 939.00 NA See S92 

NE-S89 12" RCP 938.09 NA See S92 

NE-S90 12" RCP 934.00 NA See S92 

NE-S91 15" RCP 937.95 NA See S92 

NE-S92 36" RCP NA 928.54 Provides outlet for S88, 

S89, S90, S91 

NE-S93 15" RCP NA NA  

NE-S94 NA NA NA  



NE-S95 NA NA NA  

NE-S96 NA NA NA  

NE-S97 NA NA NA  

NE-S98 NA NA NA  

NE-S99 NA NA NA  

NE-S100 36" RCP 919.13 919.78  

NE-S101 21" RCP 916.40 916.00  

 

NA = Information not available. 

 

 

STRUCTURE INVENTORY - NORTHWEST AREA 

 

ID No. Description 

Upstream 

Invert 

Elevation 

Downstream 

Invert 

Elevation Comments 

NW-S1 15" RCP 945.00 941.00  

NW-S2 15" into a 21" RCP 956.00 947.50  

NW-S3 15" into an 18" RCP 949.00 948.00  

NW-S4 15" into a 30" RCP 934.00 930.00  

NW-S5 24" CMP NA NA  

NW-S6 24" CIP 911.10 NA 8" Valve Outlet (Normally 

Closed) 

NW-S7 24" RCP NA NA  

NW-S8 24" RCP 938.20 NA  

NW-S9 18" RCP 922.74(W) 922.5(E)  

NW-S10 24" RCP 938.20 NA  

NW-S11 24" RCP NA NA  

NW-S12 24" RCP NA NA  

NW-S13 24" RCP 929.90 NA  

NW-S13A 30" RCP 915.79 914.85  

NW-S14 18" RCP NA NA  

NW-S15 36" RCP 911.60 NA  

NW-S16 30" RCP 914.70 NA  

NW-S17 12" VCP & CMP 905.70 906.20  

NW-S18 14"CMP NA NA  

NW-S19 18" CMP NA NA  

NW-S20 12" RCP NA   

NW-S21 22"X36" CMPA 902.90 NA  

NW-S22 24" RCP NA NA  

NW-S23 24" RCP NA NA  

NW-S24 18" ACP NA NA  

NW-S25 15" CMP NA NA  

NW-S26 12" CMP NA NA  

NW-S27 15" CMP NA NA  

NW-S28 12" CMP NA NA  



NW-S29 18" CMP NA NA  

NW-S30 18" CMP NA NA  

NW-S31 15" CMP NA NA  

NW-S32 15" CMP NA NA  

NW-S33 24" CMP NA NA  

NW-S34 36" RCP NA NA  

NW-S35 18" into a 21" RCP NA NA  

NW-S36 15" RCP NA NA  

NW-S37 15" RCP NA NA  

NW-S38 18" RCP NA NA  

NW-S39 15" CMP NA NA  

NW-S40 15" CMP NA NA  

NW-S41 18" CMP NA NA  

NW-S42 15" CMP NA NA  

NW-S43 48" RCP 904.50 904.30  

NW-S44 44"X27" ACP 901.50 900.60 Proposed for Centerville 

Road Upgrade 

NW-S45 44"X27" ACP 902.00 900.60 Proposed for Centerville 

Road Upgrade 

 44"X27" ACP 902.00 900.60 Proposed for Centerville 

Road Upgrade 

NW-S46 24" RCP NA NA Proposed for Centerville 

Road Upgrade 

NW-S47 30" RCP 918.00 917.80  

NW-S48 15" CMP 927.40 927.20  

NW-S49 24" RCP NA NA  

NW-S50 18" RCP NA NA  

NW-S51 24" RCP NA NA  

NW-S52 18" RCP NA NA  

NW-S53 15" CMP NA NA  

NW-S54 15" CMP NA NA  

NW-S55 15" CMP NA NA  

NW-S56 22"X13.5" ACP NA NA  

NW-S57 22"X13.5" ACP NA NA  

NW-S58 22"X13.5" ACP NA NA  

NW-S59 24" CMP NA NA  

NW-S60 15" CMP NA NA  

NW-S61 36"X22" ACP 925.50 924.90 Proposed for Centerville 

Road Upgrade 

NW-S62 36"X22" ACP 925.50 924.90 Proposed for Centerville 

Road Upgrade 

NW-S63 15" CMP 935.70 933.63  

NW-S64 15" RCP 933.20 932.50  

NW-S65 24" CMP 929.01 928.59  

NW-S66 15" RCP NA NA  

NW-S67 24" CMP 928.53 928.45  



NW-S68 24" CMP 928.20 928.12  

NW-S69 24" CMP 920.40 NA  

NW-S70 10" CMP NA NA  

NW-S71 10" CMP NA NA  

NW-S72 15" RCP 906.00 905.00  

NW-S73 24" RCP 905.40 904.60 Proposed for Centerville 

Road Upgrade 

NW-S74 24" CMP NA NA  

NW-S75 24" RCP 923.00 923.00  

NW-S76 18" RCP NA NA  

NW-S77 NA NA NA  

NW-S78 24" RCP 925.00 924.50  

NW-S79 18" RCP NA NA  

NW-S80 24" RCP 926.90 922.30  

NW-S81 36"X22" ACP 910.80 909.80 Proposed for Centerville 

Road Upgrade 

NW-S82 18" CMP 907.10 906.60  

NW-S83 24" RCP 905.40 904.60 Proposed for Centerville 

Road Upgrade 

NW-S84 15" CMP 926.70 926.50  

NW-S85 22"X13.5" ACP NA NA  

NW-S86 15" RCP NA NA  

NW-S87 18" RCP 425.70 918.66  

NW-S88 15" RCP 930.00 929.20  

NW-S89 NA NA NA  

NW-S90 NA NA NA  

NW-S91 12" CMP NA NA  

NW-S92 18" CMP NA NA  

NW-S93 12" CMP NA NA  

NW-S94 NA NA NA  

NW-S95 18" CMP NA NA  

NW-S96 30" RCP 925.30 924.90  

NW-S97 24" RCP NA NA  

NW-S98 18" RCP NA NA  

NW-S99 24" CMP NA NA  

NW-S100 24" RCP 928.10 927.40 Proposed for Centerville 

Road Upgrade 

NW-S101 24" RCP 923.80 922.90 Proposed for Centerville 

Road Upgrade 

NW-S102 24" RCP 942.00 941.00  

NW-S103 18" RCP NA  NA 

NW-S104 18" RCP NA  NA 

 

NA = Information not available. 

 



 

STRUCTURE INVENTORY - SOUTHEAST AREA 

 

ID No. Description 

Upstream 

Invert 

Elevation 

Downstream 

Invert 

Elevation Comments 

SE-S1 15" RCP 926.25 924.47 Connects to existing storm 

sewer pipe outlet 

SE-S2 18" CMP 927.72 927.53  

SE-S3 24" RCP 943.99 927.39  

SE-S4 30" ACP 949.60 944.63  

 

NA = Information not available. 

 

 

STRUCTURE INVENTORY - SOUTHWEST AREA 

 

ID No. Description 

Upstream 

Invert 

Elevation 

Downstream 

Invert 

Elevation Comments 

SW-S1 40"X65" ACP 904.00 903.90  

SW-S2 40"X65" ACP 904.00 903.90  

SW-S3 48"X72" ACP 908.36 908.21  

SW-S4 36" RCP 909.17 908.54 Weir regulated by 

VLAWMO 

SW-S5 36" RCP 909.18 908.50 Weir regulated by 

VLAWMO 

SW-S6 48" RCP 908.68 908.83  

SW-S7 60"X84" CMPA 911.68 911.07  

SW-S8 60"X84" CMPA 911.33 911.07  

SW-S9 15" RCP 909.00 906.00  

SW-S10 15" RCP 907.60 906.20  

SW-S11 24" to 18" RCP 912.70 911.00 Pond runout elevation 

912.7. Pond HWL 

elevation 915.2. 

 

NOTE: Invert elevations have not been field checked. 

NA = Information not available. 

 



 

INVENTORY OF STORM WATER MANAGEMENT BASINS 

 

INVENTORY OF STORM WATER MANAGEMENT BASINS 

NORTHEAST MANAGEMENT AREA 

 
Pond ID 

No. 

Previous 

Study 

Outlet Structure 

ID No. 

100-Year Flood 

Elev. (Ft.) 

100-Year Flood 

Discharge (CFS) Comments 

NE-P1 G NE-S67 933.5 2.0 Development has significantly modified this basin, compared to its 

size and shape in the referenced study. 

NE-P2 G -- 923.5 51.0 The majority of this basin is located outside of Township boundaries. 

NE-P3 G NE-S15 915.7 128.0 Discharge and elevation values are for existing conditions along 

Judicial Ditch No. 1. 

NE-P4 G -- 920.8 -- Same basin as NE-P10. 

NE-P5 None NE-S101 912.5 NA 100-year elevation from developer’s storm water management plan 

(White Bear Beach Estates). 

NE-P6 G NE-S14 918.2 127.0 Discharge and elevation values are for existing conditions long 

Judicial Ditch No. 1. 

NE-P7 G -- 920.8 -- Same basin as NE-P10. 

NE-P8 G NE-S10 918.2 126.0 Discharge and elevation values are for existing conditions long 

Judicial Ditch No. 1. 

NE-P9 None NE-S78 916.3 NA 100-year elevation from developer’s storm water management plan 

(Rice’s Creek). 

NE-P10 G NE-S6 921.6 125.0 Discharge and elevation values are for existing conditions long 

Judicial Ditch No. 1. 

NE-P11 G NE-S9 919.2 126.0 Discharge and elevation values are for existing conditions long 

Judicial Ditch No. 1. 

NE-P12 G NE-S8 919.4 125.0 Discharge and elevation values are for existing conditions long 

Judicial Ditch No. 1. 

NE-P13 G NE-S40 928.9 22.0  

NE-P14 G Landlocked 928.1 9.0 Basin overflows to basin NE-P18. 

NE-P15 G NE-S3 932.3 2.0  

NE-P16 G NE-S1 921.5 10.0  

NE-P17 None NE-S80 NA NA  

NE-P18 G NE-S100 922.5 31.0  

NE-P19 G NE-S62 928.6 2.0  

 



NA = Information not available. 

Previous Study: See Appendix D, Previous Study: Comprehensive Drainage Plan Reports, for report citation. 

 

 

INVENTORY OF STORM WATER MANAGEMENT BASINS 

NORTHWEST MANAGEMENT AREA 

 
Pond ID 

No. 

Previous 

Study 

Outlet Structure 

ID No. 

100-Year Flood 

Elev. (Ft.) 

100-Year Flood 

Discharge (CFS) Comments 

NW-P1 I S99 NA 7.2 Existing basin to be modified to provide future storage needs of 

3.8 ac-ft. 

NW-P2 I S98 NA 3.0 Existing basin to be modified to provide future storage needs of 

0.23 ac-ft. 

NW-P3 I S96 NA 4.8 Existing basin to be modified to provide future storage needs of 

5.3 ac-ft. 

NW-P4 I S100 NA 83. Proposed basin to provide future storage needs of 2.8 ac-ft. 

NW-P5 I S61 & S62 NA 78.0 Size of proposed basin not determined as subwatershed is fully 

developed. 

NW-P6 I S101 NA 10.0 Proposed basin to provide future storage needs of 2.3 ac-ft. 

NW-P7 I -- -- -- See NW-P10. 

NW-P8 I -- -- -- See NW-P10. 

NW-P9 E S104 927.3 8.0  

NW-P10 I S84 NA 11.9 Existing basin to be modified to provide future storage needs of 

8.0 ac-ft. 

NW-P11 I Not existing NA 12.3 Existing basin to be modified to provide future storage needs of 

3.1 ac-ft. 

NW-P12 E S87 927.2 10.7  

NW-P13 I Not existing NA 30.6 Existing basin to be modified to provide future storage needs of 

8.6 ac-ft. 

NW-P14 I -- -- --  

NW-P15 I -- -- --  

NW-P16 I -- -- -- See NW-P13. 

NW-P17 E -- -- -- See NW-P12. 

NW-P18 I S78 NA 5.0 Existing basin to be modified to provide future storage needs of 

11.5 ac-ft. 

NW-P19 I S75 NA 21.5 Existing basin to be modified to provide future storage needs of 

3.2 ac-ft. 



NW-P20 I None NA Landlocked Future storage needs are 3.0 ac-ft. 

NW-P21 E NW-S69 926.9 34.7  

NW-P22 I NW-S59 -- -- Basin not included in referenced study. 

NW-P23 E NW-S64 954.3 11.0  

NW-P24 F None 932.2 5.3 Basin presently landlocked, elevation and discharge information are 

for future conditions with project proposed in Previous Study F. 

NW-P25 I NW-S46 NA 4.5 Existing basin to be modified to provide future storage needs of 

5.3 ac-ft. 

NW-P26 I NW-S47 NA 7.2 Existing basin to be modified to provide future storage needs of 

1.7 ac-ft. 

NW-P27 F SW-S35 927.0 7.0 Basin was originally landlocked; NW-S35 was installed as an 

emergency overflow. 

NW-P28 I NW-S45 & -S44 904.1 85.3 Existing basin to be modified to provide future storage needs of 

32.9 ac-ft. 

NW-P29 D NW-S21 906.1 19.5 Elevation and discharge information assume that the subwatershed 

develops as proposed in Previous Study D. 

NW-P30 None NW-S24 NA NA  

NW-P31 D NW-S18 908.2 23.5 Elevation and discharge information assume that the subwatershed 

develops as proposed in Previous Study D. 

NW-P32 D Not existing 912.7 37.5 Elevation and discharge information assume that the subwatershed 

develops as proposed in Previous Study D. 

NW-P33 J NW-S5 933.0 22.7 Elevation and discharge information from TR-20 model of The 

Meadowlands developed by TKDA. 

NW-P34 J NW-S4 940.7 17.9 Elevation and discharge information from TR-20 model of The 

Meadowlands developed by TKDA. 

NW-P35 J NW-S3 950.8 4.9 Elevation and discharge information from TR-20 model of The 

Meadowlands developed by TKDA. 

NW-P36 J NW-S1 948.2 9.3 Elevation and discharge information from TR-20 model of The 

Meadowlands developed by TKDA. 

NW-P37 J NW-S102 945.8 28.7 Elevation and discharge information from TR-20 model of The 

Meadowlands developed by TKDA. 

NW-P38 J NW-S2 957.6 4.1 Elevation and discharge information from TR-20 model of The 

Meadowlands developed by TKDA. 

 

Previous Study: See Appendix D, Previous Study: Comprehensive Drainage Plan Reports, for report citation. 

NA:  Information not available. 

 

  



 

INVENTORY OF STORM WATER MANAGEMENT BASINS 

SOUTHEAST MANAGEMENT AREA 

 
Pond ID 

No. 

Previous 

Study 

Outlet Structure 

ID No. 

100-Year Flood 

Elev. (Ft.) 

100-Year Flood 

Discharge (CFS) Comments 

SE-P1 None SE-S1 929.2 26.7 Basin is a sedimentation basin sized to contain the 5-year runoff. 

SE-P2 A Landlocked 945.3 2.2 Basin is the Bellaire East Sump. 

SE-P3 A Landlocked NA NA Basin is the Bellaire West Sump, which is landlocked. Overflow is 

west, out of Township. 

SE-P4 A Storm sewer 931.7 65.0 Basin is the Portland Sump. Proposed discharge and elevation values 

from Alternative 3 in Previous Study A. 

SE-P5 A Storm sewer 959.6 116.0 Basin is the Martin Way Sump. Proposed discharge and elevation 

values from Alternative 3 in Previous Study A. 

 

Previous Study: See Appendix D, Previous Study: Comprehensive Drainage Plan Reports, for report citation. 

NA:  Information not available. 

 

 

INVENTORY OF STORM WATER MANAGEMENT BASINS 

SOUTHWEST MANAGEMENT AREA 

 
Pond ID 

No. 

Previous 

Study 

Outlet Structure 

ID No. 

100-Year Flood 

Elev. (Ft.) 

100-Year Flood 

Discharge (CFS) Comments 

SW-P1 C SW-S6 917.3 124.0  

SW-P2 C SW-S4 & S5 913.0 85.0 Runout Elevation is 911.0. 

SW-P3 None SW-S9 NA NA Birch Lake Ponds. 

SW-P4 None SW-S10 NA NA Birch Lake Ponds. 

SW-P5 C -- 908.0 78.0 Runout Elevation is 905.0. 

SW-P6 None SW-S11 915.2 NA 100-yera flood elevation from developer’s drainage plan (Parkway 

Ponds). 

SW-P7 None None NA Landlocked Basin is landlocked to elevation 915.0. Developer’s drainage plan 

indicates 100-year elevation of 910.2 (Parkway Ponds). 

SW-P8 C SW-S1 & -S2 910.1 143.0  

SW-P9 C SW-S3 910.2 143.0 Discharge and elevation information estimated based on Previous 

Study C. 



 

Previous Study: See Appendix D, Previous Study: Comprehensive Drainage Plan Reports, for report citation. 

NA:  Information not available. 

 

 

 

SUBWATERSHED INVENTORY 

NORTHEAST MANAGEMENT AREA 

 
Sub-

watershed 

ID No. 

Previous 

Study 

Area 

(Ac) 

Required Dead 

Storage Volume 

(Ac-Ft) 

Peak Discharge 

100-Year 

(CFS) 

Live Storage Needs 

100-Year 

(Ac-Ft) Comments 

NE1 G 709.6 -- -- -- Majority of subwatershed is outside Township boundaries. 

NE2 G 160.8 9.9 *2.0 *67.7  

NE3 G 285.6 -- -- -- Majority of subwatershed is outside Township boundaries. 

NE4 G 706.6 -- *116.0 *819.6 Majority of subwatershed is outside Township boundaries. 

NE5 G 124.0 11.0 *117.0 *18.2  

NE6 G 304.3 16.2 *119.0 *63.2  

NE7 G 16.6 1.4 *2.0 *1.9  

NE8 G 361.8 31.0 NA NA  

NE9 None -- -- --  Subwatershed is not included in previous study. 

NE10 None -- -- --  Subwatershed is not included in previous study. 

NE11 None -- -- --  Subwatershed is not included in previous study. 

 

*Discharge and storage values assume the drainage improvements recommended in referenced study are in place. 

Previous Study: See Appendix D, Previous Study: Comprehensive Drainage Plan Reports, for report citation. 

NA:  Information not available. 

Note: Dead storage volumes were determined assuming that wetland areas would remain and upland areas would develop as zoned. 

 

 

SUBWATERSHED INVENTORY 

NORTHWEST MANAGEMENT AREA 

 
Sub-

watershed 

Previous 

Study 

Area 

(Ac) 

Required Dead 

Storage Volume 

Peak Discharge 

100-Year 

Live Storage Needs 

100-Year Comments 



ID No. (Ac-Ft) (CFS) (Ac-Ft) 

NW1 I 2.4 0.4 3.0 0.23  

NW2 I 15.2 2.3 7.2 3.8  

NW3 I 21.2 3.4 4.8 5.3  

NW4 I 11.4 1.9 8.3 2.8  

NW5 I 21.6 3.7 78.0 -- Subwatershed is fully developed with no storage areas 

provided. 

NW6 I 10.0 1.7 10.0 2.3  

NW7 I 32.8 5.1 11.9 8.0  

NW8 I 23.0 1.4 12.3 3.1  

NW9 I 9.2 0.8 15.2 -- No storage areas are provided for this subwatershed. 

NW10 I 29.0 3.9 21.5 3.2  

NW11 I 55.8 4.4 30.6 8.6  

NW12 I 4.7 0.4 12.2 -- Storage assumed provided in NW14. 

NW13 I 15.6 1.4 28.2 -- Storage assumed provided in NW14. 

NW14 I 43.6 2.7 5.0 11.5  

NW15 I 12.3 1.1 -- -- Landlocked 

NW16 I 13.1 1.2 29.4 -- Storage assumed provided in NW17. 

NW17 I 22.7 1.3 4.5 5.3  

NW18 I 13.9 1.2 7.2 1.7  

NW19 I 53.5 4.8 111.3 -- Storage assumed provided in NW26. 

NW20 E 10.6 0.8 11.0 0.3  

NW21 I 45.7 0.72 21.4 -- Storage assumed provided in NW26. 

NW22 F 45.0 1.1 13.0 5.2  

NW23 None 38.0 -- -- --  

NW24 I 104.1 6.3 -- -- Majority of subwatershed is outside of Township 

boundaries. 

NW25 I 200.6 Parkland 160.0 -- Storage assumed provided in NW26. 

NW26 I 105.7 Parkland 92.9 59.0  

NW27 I 75.1 4.6 85.3 32.9  

NW28 E 25.4 2.1 12.1 0.6  

NW29 E 22.6 1.6 8.0 1.4  

NW30 E 9.6 0.9 -- 1.2 Landlocked. 

NW31 E 11.9 1.1 10.1 0.3  

NW32 E 9.2 0.8 8.6 0.13  

NW33 E 101.3 9.7 10.7 32.4  

NW34 E 8.7 0.8 11.3 -- No storage is provided in this subwatershed. 

NW35 E 15.6 1.3 37.0 -- No storage is provided in this subwatershed. 



NW37 E 6.2 0.6 32.5 -- No storage is provided in this subwatershed. 

NW37 E 33.2 3.0 34.7 3.4  

NW38 F 2.9 0.3 3.6 -- Live storage assumed provided in NW39. 

NW39 F 7.8 0.7 5.3 1.6  

NW40 F 17.7 1.4 19. -- Storage assumed provided in NW44. 

NW41 F 10.2 0.9 8.1 -- Storage assumed provided in NW44. 

NW42 F 2.4 0.2 6.1 -- Storage assumed provided in NW44. 

NW43 F 2.6 0.2 7.7 -- Storage assumed provided in NW44. 

NW44 F 41.1 2.0 7.0 20.8  

NW45 F 12.1 1.0 6.5 --  

NW46 F 18.2 1.2 14.2 NA  

NW47 E 8.1 1.4 31.7 -- Storage assumed provided in NW50. 

NW48 D 7.6 1.4 3.1 2.7  

NW49 D 23.0 3.3 NA 9.6  

NW50 D 50.2 8.9 25.0 15.6  

NW51 D 27.7 4.7 NA NA  

NW52 D 12.2 1.9 16.1 4.2  

NW53 D 8.3 1.4 24.0 1.8  

NW54 D 41.1 5.2 19.5 21.0  

NW55 D 24.8 -- 1.1 3.2 Subwatershed located outside of Township boundaries. 

NW56 J 3.7 0.82 11.7 -- Storage is provided in NW57. 

NW57 J 5.0 0.48 22.7 5.6  

NW58 J 2.8 0.22 9.0 0.2  

NW59 J 2.9 0.44 4.9 0.5  

NW60 J 5.1 0.79 20.0 -- Storage is provided in NW57. 

NW61 J 23.6 Wetland 9-28 18.0 8.5  

NW62 H 39.6 4.0 Landlocked 7.8  

NW63 H 11.7 1.6 5.0 2.5  

NW64 H 23.2 2.4 7.0 2.5  

NW65 H NA NA NA NA Subwatershed located outside of Township boundaries. 

NW66 H 15.1 1.7 13.0 1.9  

NW67 H 24.7 3.3 17.0 3.3  

NW68 None -- -- -- -- Subwatershed not included in previous studies. 

NW69 None -- -- -- -- Subwatershed not included in previous studies. 

NW70 None -- -- -- -- Subwatershed not included in previous studies. 

NW71 None -- -- -- -- Subwatershed not included in previous studies. 

NW72 None -- -- -- -- Subwatershed not included in previous studies. 

NW73 None -- -- -- -- Subwatershed not included in previous studies. 



NW74 None -- -- -- -- Subwatershed not included in previous studies. 

NW75 None -- -- -- -- Subwatershed not included in previous studies. 

NW76 None -- -- -- -- Subwatershed not included in previous studies. 

NW77 J 4.0 0.44 11.0 -- Storage is provided in NW61. 

NW78 J 2.6 0.42 8.7 -- Storage is provided in NW61. 

NW79 J 5.4 0.55 28.7 1.1  

NW80 J 7.1 0.89 9.3 4.8  

NW81 J 5.5 1.0 9.6 0.8  

NW82 J 7.0 1.4 28.7 -- Live storage is provided in NW61 and NW79. 

NW83 J 6.4 1.1 4.0 1.3  

 

Previous Study: See Appendix D, Previous Study: Comprehensive Drainage Plan Reports, for report citation. 

NA:  Information not available. 

Note: Dead storage volumes were determined assuming that wetland areas would remain and upland areas would develop as zoned. 

 

 

SUBWATERSHED INVENTORY 

SOUTHEAST MANAGEMENT AREA 

 
Sub-

watershed 

ID No. 

Previous 

Study 

Area 

(Ac) 

Required Dead 

Storage Volume 

(Ac-Ft) 

Peak Discharge 

100-Year 

(CFS) 

Live Storage Needs 

100-Year 

(Ac-Ft) Comments 

SE1 A 18.7 * NA NA Majority of subwatershed is located outside of Township 

boundaries. 

SE2 A 10.9 * NA NA  

SE3 A 5.1 * NA NA Majority of subwatershed is located outside of Township 

boundaries. 

SE4 A 3.1 * NA NA  

SE5 A 7.8 ** NA NA Subwatershed is located outside of Township boundaries. 

SE6 A 6.4 ** NA NA Subwatershed is located outside of Township boundaries. 

SE7 A 1.2 ** NA NA  

SE8 A 3.3 ** NA NA  

SE9 A 5.2 ** NA NA  

SE10 A 18.6 ** NA NA Majority of subwatershed is located outside of Township 

boundaries. 

SE11 A 30.0 * NA NA A portion of this subwatershed is located outside of 

Township boundaries. 



SE12 A 12.9 * NA NA  

SE13 A 8.0 * NA NA  

SE14 A 7.2 * NA NA  

SE15 A 11.3 * NA NA  

SE16 A 3.5 * NA NA  

SE17 A 4.1 * NA NA  

SE18 A 12.0 * NA NA  

SE19 A 11.7 * NA NA  

SE20 A 15.5 * NA NA  

SE21 None 7.3 ** 29.0 -- Storage is provided in White Bear Lake. 

 

*The total dead storage requirement for these subwatersheds is 13.9 ac-ft. 

**The total dead storage requirement for these subwatersheds is 6.8 ac-ft. 

Previous Study: See Appendix D, Previous Study: Comprehensive Drainage Plan Reports, for report citation. 

NA:  Information not available. 

Note: Dead storage volumes were determined assuming that wetland areas would remain and upland areas would develop as zoned. 

 

 

SUBWATERSHED INVENTORY 

SOUTHWEST MANAGEMENT AREA 

 
Sub-

watershed 

ID No. 

Previous 

Study 

Area 

(Ac) 

Required Dead 

Storage Volume 

(Ac-Ft) 

Peak Discharge 

100-Year 

(CFS) 

Live Storage Needs 

100-Year 

(Ac-Ft) Comments 

SW1 C 47.6 2.6 NA NA  

SW2* C 147.0 5.6 124.0 NA  

SW3 C 24.5 3.8 NA NA  

SW4* C 28.4 2.5 NA NA  

SW5 C 17.2 1.3 NA NA  

SW6 C 21.6 1.9 NA NA  

SW7* C 213.2 Rice Lake 85.0 200.5  

SW8* C 23.3 NA NA NA  

SW9 C 84.7 3.5 100.0 NA  

SW10* C 155.3 6.1 78.0 111.3  

 

*Portion of subwatershed is located outside Township boundaries. 



Previous Study: See Appendix D, Previous Study: Comprehensive Drainage Plan Reports, for report citation. 

NA:  Information not available. 

Note: Dead storage volumes were determined assuming that wetland areas would remain and upland areas would develop as zoned. 
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White Bear Township Surface Water Management Plan   
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White Bear Township Surface Water Management Plan   
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