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1. EXECUTIVE SUMMARY 

The City of Forest Lake Local Water Management Plan (LWMP) serves as a comprehensive planning 
document to guide the City in conserving, protecting and managing its surface and groundwater 
resources. This document represents the 2018 update which follows updates made by the local regulatory 
watershed districts to their plans and aligns with the 10-year Comprehensive Plan update cycle. 

The content of the LWMP is in large part determined by Minnesota Statute 103B and Rules 8410. 
Specifically, statute 103B.235 states: 

After the watershed plan is approved and adopted, or amended, pursuant to section 103B.231, 

the local government units having land use planning and regulatory responsibility for territory 

within the watershed shall prepare or cause to be prepared a local water management plan, 

capital improvement program, and official controls as necessary to bring local water 

management into conformance with the watershed plan 

Minnesota Rules 8410 is more specific about the content of the local plans. According to the rules, these 
plans shall include the following: 

• Table of Contents 

• Purpose 

• Executive Summary 

• Land and Water Resource Inventory 

• Establishment of Goals and Policies 

• Relation of Goals and Policies to Local, Regional, State and Federal Plans, Goals and Programs 

• Assessment of Problems 

• Corrective Actions 

• Financial Considerations 

• Implementation Priorities 

• Amendment Procedures 

• Implementation Program 

• Appendix 

The sections of this report directly reference several of the items listed above. The other items, though 
they do not form actual section headings, are nonetheless covered within this report. 

It is not the intent of the City to pursue gaining local regulatory authority at this time. However, the City 
reserves the right to gain local regulatory control and assume permitting authority. 
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2. INTRODUCTION 

2.1 BACKGROUND 

The City of Forest Lake was incorporated as a village in 1893. Forest Lake became a Statutory 
City in 1974 in accordance with a state law designed to encourage uniformity in municipal 
government. The City and Township were recently unified on September 26, 2001.1 

The City is currently experiencing steady growth and development. Forest Lake has been 
forecasted to increase from the current population of 20,2162 to 28,900 in the year 20403. The 
City is engaged in a continuous planning effort that is imperative for development of a 
community that places value on the preservation of natural resources, construction of 
interconnecting park and trail systems, a sustainable and clean drinking water supply and general 
creation of an enjoyable place to live. 

The City of Forest Lake is located in the northwest corner of Washington County. Relative to the 
Twin Cities, Forest Lake is located approximately 15-20 miles north-northeast (see Figure SW-
01). The City of Forest Lake is bounded on the north by the Wyoming Township (Chisago 
County), on the west by the City of Columbus (Anoka County), on the east by the City of 
Scandia, and on the south by the City of Hugo. 

This report provides the City of Forest Lake with a local water management plan (LWMP) that 
will serve as a guide for expansion and development of the City’s surface water system. This 
report builds upon previous studies within the City, including the: 

• 2030 and 2040 Comprehensive Plan 

• 2013 Local Water Management Plan 

• Airport Alternative Urban Area-wide Review (AUAR) 

• 2020 MUSA Wetland Inventory & Assessment 

• High School/Industrial Park Drainage Study 

• Rice Creek Watershed District Watershed Management Plan 

• Comfort Lake-Forest Lake Watershed District Watershed Management Plan 

• Clear Lake Diagnostics Study and Management Plan, Rice Creek Watershed District 
(February, 2012) 

• Forest Lake Diagnostic Study and Implementation Plan, Comfort Lake-Forest Lake 
Watershed District (2017) 

• Forest Lake Enhanced Street Sweeping Plan, Comfort Lake-Forest Lake Watershed 
District (October, 2017) 

• Washington County Groundwater Plan 2014-2024 (September 23, 2014) 

 

Should discrepancies be discovered between this LWMP and the plans listed above, this LWMP 
shall take precedence as the planning document. 

 

  

                                                           
1 City of Forest Lake Website 
2 2016 United States Census 
3 Metropolitan Council, 2015 System Statement, September 17, 2015 
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2.2 PURPOSE AND SCOPE 

The Local Water Management Plan (LWMP) will serve as a comprehensive planning document 
to guide the City in conserving, protecting, and managing its surface water resources. The LWMP 
meets requirements as established in Minnesota Rules 8410, Metropolitan Council’s LWMP 
Guidelines, and all rules and regulations of the Rice Creek and Comfort Lake- Forest Lake 
Watershed Districts. 

In a three-part process, the LWMP does the following: 

1. Collect and compile the efforts of agencies and organizations including various 
departments of the City of Forest Lake. This includes past reports and studies, 
management plans, monitoring studies, as well as completed and proposed improvement 
projects. 

2. Review the current state of the City’s surface water resources in the context of goals and 
policies, ordinances, operations and maintenance, flood mitigation, and achievement of 
targeted water quality levels in its surface waterbodies. 

3. Establish reasonable, achievable and affordable goals, and support them by a strong 
regulatory and management culture. Develop an implementation plan that includes 
projects and processes that derive from a thorough assessment of current City problem 
areas and current City stormwater regulations and controls. 

In order to arrive at a LWMP that adequately addresses surface water needs, the emphasis has 
been on identifying important issues. City staff has participated in collecting data, providing 
feedback, and contributing knowledge of local systems to aid in developing a strategy that 
encompasses water quality and quantity issues. The City of Forest Lake is the organizer of the 
final document which includes contributions from the following agencies and watershed 
organizations: 

• Metropolitan Council 

• Rice Creek Watershed District 

• Comfort Lake-Forest Lake Watershed District 

Currently, the City defers the administration and establishment of stormwater management rules 
and standards to each respective watershed district.  Also, wetland management rules are 
administered by Rice Creek Watershed District.  In Comfort Lake Forest Lake Watershed, the 
City administers wetland rules.  Each watershed district administers other watershed protection 
authority as defined in each respective permitting program.  It is not the intent of the City to 
pursue gaining local regulatory authority at this time. However, the City reserves the right to gain 
local regulatory control and assume permitting authority under the terms detailed under Section 
5.2. 

2.3 ORGANIZATION 

The LWMP is a combination of goals and policies, regulatory controls, management strategies 
and financial planning, and is organized as follows: 

Section 3 describes the physical environment including the climate, topography, watersheds and 
drainage patterns, dominant land uses, and significant waterbodies within the City. 

Section 4 lists the City’s goals and policies. 

Section 5 presents an overview of surface water management in the City in the context of water 
quality and water quantity. Specific areas of interest and/or concern are identified for follow-up. 
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Section 6 covers regulatory responsibilities, standards and regulatory controls, operation and 
maintenance of the surface water system, education, capital improvement program, and financing. 

Section 7 contains a summary and recommendations.   
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3. LAND AND WATER RESOURCES 

3.1 POPULATION AND LAND AREA 

The City has shown impressive growth. Its estimated population in 1999 was 6900, compared 
with 6397 in the 1994 census, 5833 in 1990 and 4596 in 1980. With the unification on September 
26, 2001 of the Forest Lake Township, the population has increased to 18,3754. 

Up until 2008 the City had been experiencing steady growth and development. Since 2008 this 
growth has experienced a slowdown. In 2008 the Metropolitan Council forecasted the City’s 
population to increase to 22,000 in 2010, 33,300 in 2020, 28,000 in 2030 and 28,900 in 20405. 
Since the population in 2016 is 20,216, it is unclear when the City will reach the projected peak 
population of 28,900. 

Following the City and Township unification, the area of the City grew to incorporate the entire 
36 sections of the township, encompassing 22,715 acres (app. 36 sq. mi.). The primary highways 
providing access to Forest Lake include Interstate Highway 35 and Highways 61, 97, and 8. Two 
large waterbodies are located within the City limits, Clear Lake and Forest Lake. Both lakes are 
located in the northern half of the City and are surrounded by developed and developing areas. 
The highest residential density is located in the northwest corner of the City, with the City center 
located near the northwest shore of Forest Lake. The majority of the developing area is currently 
located in the west-central and south-central areas. Some redevelopment is planned for the 
downtown area and will include new buildings, streets, and utilities. 

3.2 CLIMATE 

The City of Forest Lake has a predominantly continental climate, strongly influenced in the 
summer months by weather systems that originate in the Gulf of Mexico and the Pacific Ocean, 
respectively. Growing season (May-September) precipitation averages 18.85 inches, or about 
65% of the annual precipitation. Average annual temperatures and precipitation are listed in the 
following table: 

Table 1:  Monthly Average Temperature and Precipitation. 

Climate 
Data 

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

Mean 
Temperature 

(degrees 
Fahrenheit)1 

15.6 20.8 32.8 47.5 59.1 68.8 73.8 71.2 62.0 48.9 33.7 19.7 
46.3 

(ave.) 

Mean 
Participation 

(inches)2 

0.82  0.82  1.50  2.35  3.63  4.49  3.74  3.79  3.20  2.33  1.49  0.98 29.10 

1NOAA National Centers for Environmental Information, 1981-2010 three-decade average. 
2University of Minnesota, State Climatology Office, 1891-2017) 

 

3.3 TOPOGRAPHY AND WATERSHEDS 

The Minnesota landscape is a product of the continental glaciers that covered it. It consists of 
gently rolling to steep hills, numerous marshes and lakes, and extensive outwash plains. The City 
of Forest Lake has a relatively flat topography resulting from outwash deposited by the Des 
Moines Lobe, and specifically the Grantsburg sublobe, approximately 35,000 to 10,000 years ago 

                                                           
4 2010 United States Census 
5 Metropolitan Council Population Forecast, Regional Development Framework Adopted May 2008. 
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by the late Wisconsinan glaciations.6 

The lowland lying between Forest Lake and Bald Eagle Lake (northeastern Ramsey County) was 
likely deepened by erosion from the Des Moines Lobe of the Wisconsinan glaciation. When the 
Grantsburg sublobe began its retreat, this lowland filled with meltwater and became part of an 
enormous glacial lake, Glacial Lake Hugo, which spanned several existing counties. When an 
outlet opened to the St. Croix River Valley, Glacial Lake Hugo drained, leaving behind several 
smaller lakes, including Forest Lake and Clear Lake. 

The bedrock in the City of Forest Lake is comprised of flat-lying layers of carbonate, sandstone, 
and shale. These rocks form a terraced landscape of flat-topped hills that crest at approximately 
the same elevation. In the City of Forest Lake, the bedrock is buried by 50 to over 350 feet of 
glacial sediment (soils are discussed in more detail in Section 2.4). Despite this thick overburden, 
the influence of the bedrock topography is evident at the land surface. The glaciers and meltwater 
streams that shaped the landforms we see today were directed by the topographic highs and lows 
of the bedrock surface.7 

Both the glacial sediment and the bedrock are important sources of groundwater. Understanding 
the relationship between the bedrock topography and the surface topography is essential for 
understanding the occurrence and movement of groundwater in the City of Forest Lake. 

Groundwater is possibly the single most valuable natural resource in the metropolitan area. Much 
of our potable water is gathered from groundwater aquifers, and it is therefore very important to 
protect that resource from pollution. The sensitivity of the groundwater to pollution is a function 
of the properties of the soils present, and the depth of those soils. Two levels of groundwater are 
typically addressed when discussing the sensitivity to pollution in Washington County, the water 
table system and the Prairie Du Chien-Jordan Aquifer (most heavily used source of groundwater 
in the County). Groundwater sensitivity is measured by the amount of time contaminants would 
likely take to reach the system. The groundwater sensitivity to pollution is separated into seven 
categories, ranging from very high to very low. Systems with very high sensitivity may have 
pollutant travel times of only hours to months, while pollutants in systems with very low 
sensitivity will probably require centuries to reach the system. The water table and aquifer 
systems in the City both rank low on the scale of sensitivity to pollution in comparison to the 
remaining portion of the County. The water table system ranges from very high to low, with the 
majority of the area having moderate to low sensitivity. The aquifer system ranges from high-
moderate to low, with the majority of the area having low to moderate sensitivity, and very little 
of the area having high-moderate sensitivity.8 

The Washington County Groundwater Plan 2014-2024 (September 23, 2014) defines an 
overarching goal to manage the quality and quantity of groundwater to protect public health and 
to ensure sustainable and sufficient supplies of clean water. The City of Forest Lake and 
Washington County will continue to partner to protect valuable groundwater resources using the 
County’s plan as a guide for future protection. 

The “Integrating Groundwater and Surface Water Management – Northern Washington County” 
report provides additional groundwater information specific to the Forest Lake area. Included in 
this report is both a groundwater resources assessment and classification for Forest Lake as well 
as groundwater management policies. 

The “North & East Metro Groundwater Management Area Plan” (November, 2015) presented by 
the Minnesota Department of Natural Resources describes critical impacts to groundwater 
resources in the northeast metro area primarily due to rapid development.  Forest Lake is situated 

                                                           
6 Minnesota Geologic Survey, Washington County Geologic Atlas, Surficial Geology, 1990 
7 Minnesota Geologic Survey, Washington County Geologic Atlas, Bedrock Topography and Depth to Bedrock, 1990 
8 Minnesota Geologic Survey, Washington County Geologic Atlas, Sensitivity of Ground-Water Systems to Pollution, 1990 
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in the North and East Metro Groundwater Management Area and should utilize the management 
plan to develop strategies for groundwater savings. 

The surface topography divides the City into three main watersheds; Rice Creek, Comfort Lake- 
Forest Lake, and Carnelian Marine (see Figure SW-02). The political boundaries of the 
Watershed Districts differ slightly from the topographic drainage boundaries. Politically, only 
Rice Creek Watershed District (RCWD) and Comfort Lake-Forest Lake Watershed District 
(CLFLWD) have jurisdiction within the City of Forest Lake municipal boundary, regardless of 
the fact that a portion of the City lies within the Carnelian Marine topographic drainage boundary. 
The acreages of each of the watersheds located within the City are summarized in Table 2 for 
both the political and topographic drainage boundaries. 

Figure SW-02, is a map showing the contributing drainage areas and sub areas contributing 
runoff to each major water body and ditch within the City. 

Table 2:  Area of the City within each of the watershed districts. 

Watershed District Area (ac) Percent 

Rice Creek Watershed District 10273 45% 

Comfort Lake Forest Lake Watershed District 12483 55% 

 

Rice Creek begins at Clear Lake and generally flows southwest to the Mississippi River. The 
confluence with the Mississippi is located in Fridley. 

The next largest creek in the City is Hardwood Creek. Hardwood Creek begins in central Hugo 
and flows north to the City, quickly turns southwest, and exits after a short duration within the 
City limits. The creek continues generally west to its confluence with Rice Creek in the northeast 
quadrant of Lino Lakes. 

Several judicial ditches drain to Rice and Hardwood Creeks. Generally, judicial ditches consist of 
drain tiles with intermittent flow in the upstream reaches. As they propagate downstream, flows 
increase, become perennial, and are usually comprised of open ditches or creeks. Judicial Ditch 4 
has four branches located in the southwestern quadrant of the City that generally flow west until 
reaching their confluence with Rice Creek in the southeast corner of the City of Columbus. 
Judicial Ditches 5 and 7 are located in the south-central area of the City and connect to Hardwood 
Creek (Judicial Ditch 2). Judicial Ditch 6 is located in the eastern area of the City. 

This ditch conveys flows north to Forest Lake. The area serviced by Judicial Ditch 6 is within the 
jurisdiction of CLFLWD. 

Drainage in the north and northeast areas of the City is dominated by the presence of Forest Lake. 
The majority of the existing ditches are relatively short, intermittent, and drain to the lake. The 
only reach located within the Comfort Lake-Forest Lake area of the City with perennial flows is 
the reach located in the northwest area of Forest Lake that receives discharge from the lake. 

The RCWD and CLFLWD are the ditch authorities for the public drainage systems in Forest 
Lake and manage the right to maintain and repair the ditch system in accordance with the 
Minnesota state statutes and policies.  

3.4 SOILS 

The soils information in this section is taken from the USDA-NRCS Soil Survey of Washington 
and Ramsey Counties. The soils maps in that report are general and intended for broad planning 
purposes. The major soil associations found within the City are summarized below. Details on the 
soils included in each association can be found in the aforementioned report. The generalized 
soils located within the City have been mapped, and are shown on Figure SW-06. 
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The most abundant soils found in Forest Lake are the Nessel-Dundas-Webster and Hayden- 
Nessel-Dundas associations. They are generally located in a swath that is aligned in the southwest 
to northeast direction. A centrally-located break is aligned in the northwest to southeast direction, 
separating the Nessel-Dundas-Webster association to the southwest, and the Hayden-Nessel-
Dundas to the northeast. 

The next most abundant soil type in the area is the Zimmerman-Isanti-Lino association. This 
association is found prevalently in the southeast corner of the city, with a small portion also 
located in the northwest corner of the City. 

The remaining associations found in the City are the Antigo-Chetek-Mahtomedi, Demontreville- 
Kingsley and Braham-Blomford-Urban Land associations. All of these associations are found in 
relatively small quantities, with the Antigo-Chetek-Mahtomedi located to the east and the other 
two associations located on the north side of Forest Lake. 

The Nessel-Dundas-Webster association (Soil Group #5) was formed dominantly in glacial till. It 
consists of level to gently undulating soils, moderately well drained and poorly drained soils, 
moderately coarse textured and medium textured soils, and is typically found on uplands. 

Typically, the Nessel soils are found on slight rises, low knolls, and broad tops of low hills, and 
are moderately drained. Dundas soils are generally located in drainage ways and low-lying areas, 
and are poorly drained. Webster soils typically occupy low-lying areas and small drainage ways, 
and are poorly drained. 

The Hayden-Nessel-Dundas association (Soil Group #6) was also formed dominantly in glacial 
till. It consists of level to gently rolling soils, well drained, moderately well drained, and poorly 
drained soils, moderately coarse textured soils, and is typically found on uplands. Typically, the 
Hayden soils are found on irregular hills and knolls, and are well drained. Nessel soils are 
generally located on slight rises, low knolls, and broad tops of low hills, and are moderately well 
drained. Dundas soils typically occupy small flats adjacent to drainage ways in the upland, and 
are poorly drained. 

The Zimmerman-Isanti-Lino association (Soil Group #1) was formed dominantly in outwash. It 
consists of level to steep soils, excessively drained, somewhat poorly drained, and very poorly 
drained soils, coarse textured soils, and is typically found on outwash plains. Typically, the 
Zimmerman soils are found on convex parts of knolls, ridgetops, and side slopes near drainage 
ways and depressions, and are excessively drained. Isanti soils generally occupy depressions and 
low lying flats, and are very poorly drained. Lino soils typically occupy small flats and 
depressions, and are somewhat poorly drained. 

The Antigo-Chetek-Mahtomedi association (Soil Group #2) was formed dominantly in outwash. 
It consists of nearly level to steep soils, well drained to excessively drained soils, and medium 
textured to course textured soils. The Antigo soils are generally found in nearly level to gently 
rolling areas and are well drained. The Chetek soils are generally found in nearly level to steep 
areas and are somewhat excessively drained. The Mahtomedi soils are generally found in 
undulating to steep areas and are excessively drained. 

The Demontreville-Kingsley association (Soil Group #8) was formed dominantly in a sandy 
mantle and the underlying glacial till and in glacial till. It consists of undulating to steep soils, 
well drained soils, coarse textured and moderately coarse textured soils, and is typically found on 
uplands. Typically, the Demontreville soils are located on convex crests and upper parts of side 
slopes, and are well drained. Kingsley soils are generally on convex crests and upper parts of side 
slopes, and are well drained. 

The Braham-Blomford-Urban Land association (Soil Group #9) was also formed dominantly in a 
sandy mantle and the underlying glacial till and in glacial till. It consists of nearly level to hilly 
soils, well drained and poorly drained soils, coarse textured soils and urban land, and is typically 
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found on uplands. Typically, the Braham soils occupy slightly concave to convex side slopes and 
crests of knolls and hills, and are well drained. Blomford soils generally occupy small 
depressions, drainage ways, and flats, and are poorly drained. Urban Land consists of areas of 
residential development and is covered by concrete, asphalt, and buildings. Most soil materials 
around building foundations and most fill materials used to support structures consist of Braham 
or Braham like soils that have been cut or graded. 

3.5 LAND USE 

As mentioned in the introduction, the City is currently experiencing steady growth and 
development. The City uses its authority to plan future land uses, helping guide the development 
of the City and ultimately result in the creation of an enjoyable place to live. 

Figure Sw-03 shows the City’s current land use.  Figure SW-04 shows the current zoning.  
Finally, Figure sw-05 shows the future 2040 land use. Descriptions of each land use follow 
below, used for planning purposes. Additional land use information can be found in the City’s 
2040 Comprehensive Plan. 

• Conservancy: This category provides protection for areas with valuable natural 

resources. These are portions of the community that are particularly environmentally 

sensitive and include large, contiguous wetland areas. These areas include a large wetland 

complex that includes Hardwood Creek and the Hardwood Creek Wildlife Management 

Area, two smaller wetland areas north of Forest Lake, and part of Lamprey Pass Wildlife 

Management Area. Residential density permitted at one home per 40 acres. 

• Agricultural: This district preserves areas for interim or permanent agricultural uses, 

preserving the rural character of outlying areas of the city and permitting a mixture of 

rural, large lot residential development and agricultural related uses. The maximum 

allowable density in these areas is one home per 10 acres. In areas within the city’s future 

urban service area residential density will be at one home per 20 acres 

• Rural Residential: Residential purposes include one-family homes. It may also include 

land used for agricultural purposes or plant nurseries. The Rural Residential designation 

comprises areas that are difficult to serve with municipal wastewater treatment systems 

and that will be so in the foreseeable future. The maximum allowable density in these 

areas is one home per five acres.  

• Low Density Residential: This category identifies areas for single family detached 

residential development at a density of 1.5 to 3 units per acre.  

• Low-Medium Density Residential: Residential purposes include one-family homes, 

both detached and attached, and two-family homes. Open or park space may be included 

within or adjacent to or related to a residential development. The density mix of attached 

and detached housing units is to maintain an overall average unit density of 3.6 units per 

acre.  

• Medium Density Residential: These areas are intended to provide townhome 

development, multiplex development, and row homes at densities of 6 to 10 units per 

acre.  

• High Density Residential: Residential purposes include duplexes, triplexes, townhomes, 

apartment buildings, and condominiums. It may also include open space within or 

adjacent to or related to a residential development. Density is intended to be 10 to 15 

units per acre of greater.  
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• Neighborhood Commercial: This category is intended to be neighborhood based and 

include uses such as a small grocery or convenience store, coffee shop/deli, and personal 

and health type services for Forest Lake’s residents. The site and architecture design 

should be of scale and design compatible with the surrounding uses. 

• Highway Commercial: Land guided for highway commercial is intended to 

accommodate uses that provide a wide range of goods and services that serve the needs 

of people who live or work in and around the City. This category also provides for 

general and light industrial uses allowed in underlying zone. 

• General Business: This use is intended to accommodate general commercial businesses 

such as fast food restaurants, convenience stores, gas stations, big box retail, and other 

auto-oriented businesses. Limited office and service uses are also appropriate depending 

on scale and location. 

• Business Park: This category provides for offices, wholesale showrooms, light 

manufacturing, research and development, and training. These areas are along major 

arterial corridors to provide easy access to businesses, accommodating larger site 

development. 

• Industrial: This category mainly allows manufacturing and/or the processing of products 

and could include light or heavy industrial land use or large warehouse facilities.  

• Mixed Use: The purpose of this category is to provide areas for compact, walkable, 

mixed use development along key community corridors and to support high quality 

development and site flexibility due to the unique site conditions in these areas. These 

districts permit a range of retail, office, service, and multi-family residential uses with 

residential densities between 10 to 15 units per acre.  

• Park and Open Space: Primarily for public active recreation activities with 

playfields/ground, exercise equipment, or other similar areas and passive open space park 

amenities. Typical uses include tot lots, neighborhood parks, community parks, ball 

fields, public golf courses, public gardens, greenways and trail corridors, beaches, and 

community centers. 

• Public Institutional: This category includes lands owned by the city for public use, 

religious, or educational facilities.  

• Open Water: This category includes permanently flooded open water, rivers, and 

streams not including wetlands or periodically flooded areas.   

• Major Road Right-of-Way: This category includes public or private vehicular, transit, 

and/or pedestrian right-of-way.  

3.6 KEY WATER RESOURCES 

The City of Forest Lake has a significant number of waterbodies within its boundaries each lying 
within either the Rice Creek Watershed District (RCWD) or the Comfort Lake –Forest Lake 
Watershed District (CLFLWD). While the City has the ability to petition each of these oversight 
organizations to self- manage the rules and policies of each district, the city has decided to defer 
this responsibility due to the cost and staffing requirements of management. Therefore, all water 
resources in the City will be managed by each respective watershed district. The City will 
continue to manage water resources on a watershed basis and in accordance with the respective 
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watershed district rules as agreed upon within this report. The Minnesota Department of Natural 
Resources (MNDNR or DNR) also plays a role in the protection of public waters, which are 
abundant within the City. Key water resources and DNR protected waters are shown on Figure 
SW-07. DNR protected waters are also listed in Table 3. Specifics on key water resources located 
within the City follow below.  Figure SW-08 displays the natural areas, open spaces and regional 
significant ecological areas (RSEA) in Forest Lake. 

 Lakes and Ponds 

The lakes located within the City of Forest Lake include: Forest, Clear, Mud, Higgins, 
Keewahtin, Shields, Cranberry, Twin, and Elwell. Forest Lake and Clear Lake stand out from the 
list as larger lakes with public accesses and high recreational use.  Also, Shields Lake has a public 
fishing pier and supports recreational use.  Keewahtin Lake does not have a public access, but is 
the only other lake in the area that the DNR lists as supporting recreational use. In general, the 
larger and deeper the lake, the higher the lake quality will be. All other lakes in the area are not 
typically utilized for recreation purposes. They are generally smaller and shallower, with large 
wetland fringes. While these lakes do not support recreational use, their habitat and water quality 
benefits are invaluable. 

In coordination with the High School/Industrial Park Drainage Study, the City utilizes a regional 
ponding approach. The ponds included in the City’s drainage system are critical in reducing 
flooding and overland flow, protection of receiving waters from nutrients and contaminants, and 
reduction in storm sewer sizes resulting in an overall more cost-effective stormwater drainage 
system. 

RCWD completed the Clear Lake Diagnostic Study in February, 2012.  The comprehensive 
assessment utilized targeted sampling to identify the highest contributors to nutrients and 
sediment and utilized a calibrated water quality model to determine the required pollutant 
removals to protect the lake.  The study also identified numerous projects to help sustain Clear 
Lake and keep it off the impaired waters list. 

CLFLWD completed the Forest Lake Diagnostic Study and Implementation Plan (updates in 
2016) in conjunction with the Forest Lake South Stormwater Retrofit Analysis (March 2014), the 
Forest Lake North Stormwater Retrofit Analysis (January 2016) and the Forest Lake Enhanced 
Street Sweeping Plan (October 2017).  The report identified key pollutant inflow points and 
prioritized projects in adjacent watersheds to reduce pollutant loading and protect Forest Lake. 

 Rivers and Creeks 

Forest Lake and its tributary area serve as the majority of the headwaters for the Sunrise River. 
The previously abandoned JD 2 (within the CLFLWD) and its tributary area comprise the Sunrise 
River’s remaining headwater area. The Sunrise River begins at the outlet of Forest Lake and exits 
Forest Lake across the northern boundary heading northeast. The Sunrise River continues in the 
northerly direction, flowing through Comfort Lake, the Carlos Avery State Wildlife Management 
Area, and eventually to the St. Croix River. 

Two creeks exist within Forest Lake, Rice Creek and Hardwood Creek. Clear Lake and its 
drainage area are the headwaters for Rice Creek. Rice Creek flows west across the City boundary 
through Mud Lake and Howard Lake, then flows southwest to the Mississippi River where it 
terminates. Hardwood Creek begins south of Forest Lake in central Hugo, runs through the south-
central area of Forest Lake, and then flows west to Rice Creek where it terminates. 
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 Wetlands 

The formation of the topography within the City of Forest Lake (discussed in Section 2.3) 
resulted in a generally flat topography. The flat topography has gradual high and low areas. Those 
low areas are home to the well over one thousand (NWI) wetlands located within the City limits, 
as shown on Figure SW-07. 

Shortly following the City’s unification with the Township, a Wetland Inventory and Assessment 
project was completed for the High School and Industrial Park areas. Wetland data gathered for 
that study include existing impacts, hydrology, inlet and outlet characteristics, adjacent land use, 
and vegetation type, quality, and species. That data was then used to determine each wetland’s 
overall quality, stormwater susceptibility, and restoration potential. The wetlands inventoried for 
that study supersede the NWI wetlands within that project’s study area limits.  Figures 5-1 
through 5-4 from the Wetland Inventory and Assessment report illustrate the stormwater 
susceptibility of the wetlands assessed with that report and have been included at the end of this 
report for reference. 

In addition to the City’s efforts of identifying and assessing wetlands, the RCWD completed a 
wetland inventory along JD 4 as a part of a Resource Management Plan (RMP) which included a 
State WCA Comprehensive Wetland Protection and Management Plan (CWPMP) (December, 
2007). The results from the RMP are available on the District’s website www.ricecreek.org. 
These inventories must be referenced in combination with a site-specific assessment when a 
project is located within the study and subsequent regulatory boundaries. 

For areas not included in the Wetland Inventory and Assessment Report, Section 6.3.2, Water 
Quality Design Standards, lists the steps necessary to determine a wetland’s stormwater 
susceptibility. Section 4 of the Wetland Inventory and Assessment Report has been included in 
this report’s appendices for reference. This section describes the project methodology, and lists 
steps taken to determine a wetland’s rank and stormwater susceptibility. Once a wetland’s 
stormwater susceptibility is known, Table 14 in this report should be referenced to determine the 
stormwater phosphorus pretreatment requirement to be met prior to discharge to that wetland. 

 Groundwater Characteristics 

Information on the City’s geologic and groundwater characteristics, including geologic features, 
groundwater sensitivity, groundwater discharge and recharge areas, and the influence of land use 
on groundwater can be found in the City’s Wellhead Protection Plan (WPP). The WPP was 
completed for the City of Forest Lake by Bolton & Menk, Inc. in April, 2017. 

The WPP does not discuss any conflicts between City infiltration requirements and wellhead 
protection goals and policies. However, to ensure compliance with objectives listed in the WPP, 
no infiltration practices should be allowed within the Inner Wellhead Management Zones 
(IWMZ, 200’ radius) of each well within the City. A copy of this plan can be obtained at City 
Hall. 
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Table 3:  DNR Public Waters. 

Type Name Watershed* DNR ID Area (acres) 
Max. 
Depth 

(ft) 

Average 
Water 

Elevation 
(ft) 

OHW** 
Elevation 

(ft) 

Highest 
Recorded 

Water 
Elevation 

(ft) 

Lake 

Clear RCWD 82-0163 424 28 889.13 889.5 891.1 

Cranberry CLFLWD 82-0161 21~ n/a 901.88 903 902.47 

Elwell CLFLWD 79W 4~ n/a 918~ n/a n/a 

Forest CLFLWD 82-0159 2251 37 901.43 901.8 902.23 

Higgins CLFLWD 2-2P 73~ n/a 900~ n/a n/a 

Mud RCWD 82-0168 187 4 889.29 n/a 889.37 

Shields CLFLWD 82-0162 26 27 902.16 902.5 903.99 

Keewahtin CLFLWD 82-0080 75 34 936.79 937.1 938 

Twin CLFLWD 157W 6~ n/a 912~ n/a n/a 

River Sunrise CLFLWD - - - - - - 

Creek 
Rice RCWD - - - - - - 

Hardwood RCWD - - - - - - 

Ditch 
JD 2 CLFLWD - - - - - - 

JD 5 RCWD - - - - - - 

 JD 6 CLFLWD - - - - - - 

Wetland See Note Below 

 
* Jurisdictional Boundary 
** Ordinary High Water Level as defined by the Minnesota Department of Natural Resources. 
~ Estimated 
n/a = not available 
 NOTE: Approximately 35 DNR protected wetlands are located within the RCWD, and 30 within the 

CLFLWD. Approximate wetland boundaries are shown on Figure SW-07. The DNR Protected Waters 
Maps should be referenced for accuracy and for the DNR Protected Wetland IDs. 
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4. GOALS AND POLICIES 

4.1 PURPOSE 

The primary purpose of this LWMP is to provide clear guidance on how the City of Forest Lake 
intends to manage its surface water. Over time, significant advancement has been made in our 
understanding of how natural and manmade systems function in the context of rainfall, infiltration 
and runoff. New regulations have been created that reflect increased protection for waterbodies 
and emphasize treatment of stormwater to protect downstream resources and groundwater. This 
LWMP provides the blueprint for how the City intends to be responsive to stormwater 
management priorities.  The City’s current ordinances for Stormwater Management, Grading and 
Erosion Control, Shoreland Controls and Floodplain Management are provided in Appendix B.  
The City’s ordinances for stormwater management are organized as follows. 

Chapter 151: Stormwater Management 

Chapter 153: Zoning Code 

   Land Alterations and Grading Regulations 

   Zoning District Regulations    

    Shoreland Overlay District 

 Chapter 154: Flood Plain Management 

A number of the City’s goals and policies are guided by federal, state, regional and local 
mandates (see the Appendix), while others arise out of the City’s own desire to protect its natural 
resources. A number of regulations, strategies and tools have emerged to manage the City’s land 
and water resources effectively.  The goals and policies outlined in this section represent the 
City’s efforts to regulate stormwater discharges within it’s developed area. These regulations are, 
in part, to fulfill the City of Forest Lake’s responsibility as an MS4 regulated operator of a 
stormwater system. However, because of limited budgets and staff, and the level of effort 
extended by the local watershed districts, the City has opted to defer enforcement of stormwater 
requirements for qualifying projects to the respective watershed districts. Both RCWD and 
CLFLWD have utilized their resources to study existing resources within the City and develop 
regulations to protect these resources. Therefore, each watershed districts’ rules will apply to the 
respective portions of the City in which they are located (see Figure SW-02). Together these 
entities make up the body of strategies and regulations that guide the protection and management 
of the water resources within the City. 

The watershed districts’ regulations are often triggered under lower land disturbance and other 
project activity thresholds than those defined in the City’s ordinance.  However, a request for 
variance of the City’s ordinance may be requested that is also a variance of watershed district 
regulation.  All requests for variance of the City’s ordinance affecting surface or groundwater 
resources will be submitted to the applicable watershed district for review.  The City and 
watershed districts will work together to understand the impact of the variance request and to 
ensure that proper sequencing has been performed. 

 

4.2 BACKGROUND 

This section of the LWMP outlines goals and policies related specifically to surface water 
management. The goals and policies are consistent with the requirements of Minnesota Rules 
8410, and demonstrate a desire, willingness, and commitment by the City to reach and sustain a 
high quality of life for its residents. 
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4.3 OVERVIEW 

An overview of the goals and policies is presented in Table 4. Details on the goals and policies 
follow. 

Table 4:  Overview of Goals and Policies. 

# Goal Policies to Support Goal 

1 Flood Protection 
Reduce potential for flooding, control excessive rates of runoff and 
volume. 

2 Stormwater Runoff Quality 
Improve runoff water quality through regulation of development, erosion 
and sediment control, and education of proper fertilizer use. 

3 
Protection of Valuable 
Resources 

Set stormwater management standards, preserve and enhance wetlands, 
and protect shorelines and slopes.  Monitor and document changes in 
surface water resources. 

4 
Surface Water System - Design, 
Construction, Regulation and 
Use 

Regulate the construction of the surface water system through standards 
and review, enforcement procedures, inspection and maintenance 
requirements.  Policies also include low impact development and 
impervious surface reduction. 

5 
Surface Water System - 
Operation and Maintenance 

Manage the surface water system through inspection and maintenance, 
good housekeeping practices and education. 

6 
Natural and Recreational 
Resources - Preservation, 
Enhancement and Maintenance 

Preserve and enhance natural and recreational resources through riparian 
connectivity. 

7 Erosion and Sediment Control 
Control or eliminate soil erosion and sedimentation.  Establish standards 
and specifications for conservation practices and planning activities that 
minimize erosion and sedimentation. 

 

4.4 GOAL 1 - Control Rates and Volumes of Stormwater Runoff for Flood Protection. 

 Policy 1.1 - Reducing potential for flooding.  

The City will pursue a policy of reduction of flood potential through land use changes or 
structural measures, as it deems appropriate. The City may employ any or all of the following 
means: 

 Control excess runoff through plan review. 

 Construct dry detention basins. 

 Construct stormwater ponds. 

 Use design standards that reduce the probability of flooding in problem areas during critical 

periods. 

 Upgrade existing storm sewers in areas known to have flooding problems. 
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 Provide more inlet capacity by replacing grates with higher capacity models. 

 Construct more catch basins. 

 Increase inspections and maintenance of inlets and drains located in flood-sensitive areas. 

 Utilize infiltration practices where feasible. 

 Policy 1.2 – Design storms and critical conditions 

For new construction and other activities associated with new development or redevelopment, 
computed post-development peak flow rates will not exceed computed existing peak flow rates 
for Atlas 14 24-hour duration rain fall depths. 

Post development peak flow rates will not exceed existing peak flow rates for the 2-year (2.8 
inches in 24 hours), 10-year (4.2 inches in 24 hours), and 100-year (7.0 inches in 24 hours) storm 
events. 

Conveyance facilities will be designed to convey the 10-year storm event without surcharging (in 
accordance with Rational Method procedures). Conveyance facilities will be designed to convey 
the storm events as described in Section 6.3, Design Standards. 

 Policy 1.3 - Peak flow rate limits 

There will be no increase in peak flow rate over the existing peak flow rate for the design storms 
referenced in Policy 1.2 (see Design Standards in Section 6.3). As opportunities for new 
development and redevelopment arise, the City will use its plan review process to identify 
existing deficiencies and potential flooding problems at the site where development is proposed 
as well as downstream areas. If the review indicates increased flooding potential for downstream 
areas, the City will require the developer to incorporate such practices as are necessary to resolve 
a proportionate share of the problems to mitigate the downstream impact of such development. 
These standards are intended to preserve the integrity of downstream conveyance facilities and 
detention areas. 

 Policy 1.4 – Requirements for redevelopment 

Stormwater quantity and quality design standards will be enforced for redevelopment of existing 
sites that have substandard or no on-site stormwater facilities. The City will encourage and 
promote stormwater management in redevelopment and new developments to include: 

 Meet the redevelopment requirements defined by CLFLWD and RCWD. 

 A reduction in impervious area and/or limit impervious coverage as outlined in the City 

zoning requirements; or 

 The implementation of stormwater management practices; or 

 A combination of both (a) and (b); and 

 The Water Quality requirements as per Design Standards in Section 6.3. 

 Policy 1.5 – Freeboard requirements 

Freeboard requirements will be implemented to provide new structures protection from any 
immediately adjacent surface waterbody, wetland or stormwater basin flooding. Additional 
protection may be required for landlocked areas with no identifiable overflow route (see Design 
Standards in Section 6.3). 

 Policy 1.6 – On-site basins vs. regional detention basins 
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Regional stormwater facilities provide a cost effective approach to stormwater management and 
will be utilized when feasible. 

 Policy 1.7 – Impervious surface reduction/minimization 

The City encourages reduction of, or minimizing increases in, the amount of impervious surface 
created as a result of land development or redevelopment activities through the development 
review process. 

 Policy 1.8 – Preservation of flood storage 

The City will maintain a policy of “no net loss of storage capacity” in designated stormwater 
basin ponding areas, and of at least maintaining the existing level of flood protection for all areas 
within a given watershed. 

Compensatory storage will be required to mitigate fill within wetlands, ponds, and other similar 
runoff storage sites. Compensatory storage will be provided for flood storage lost below the 
City’s calculated high water level plus freeboard. This requirement applies to all development and 
redevelopment activities, regardless of size. 

 Policy 1.9 – Emergency overflows 

The City will attempt to establish and maintain overflow routes, including stormwater basin 
overflows where feasible to provide relief from storms which exceed design conditions, provided 
that downstream areas would not flood due to the overflow operation. 

4.5 GOAL 2: Treat Stormwater Runoff To Protect Receiving Waterbodies. 

 Policy 2.1 – Limiting phosphorus in runoff 

The City will limit phosphorus levels in runoff by regulating all new developments and 
redevelopment through plan review in accordance with the City’s water quality requirements (see 
Section 6.3) developed by the City for all receiving waterbodies within its jurisdiction. 

 Policy 2.2 – Infiltration 

Where soil conditions permit, and it is feasible, infiltration is required in new development and 
redevelopment in the City per the MPCA Construction Stormwater Permit, CLFLWD Rules and 
RCWD Rules. The City’s infiltration guidelines, summarized in Section 6.3.3, should be 
followed. 

 Policy 2.3 – Additional treatment for protection of downstream priority waterbodies 

The City will require additional treatment, as a condition of approval for new developments and 
redevelopment, where necessary to protect the water quality of downstream priority waterbodies. 
This may be required even though improvements or ponds already exist. 

 Policy 2.4 – Use of natural site characteristics for stormwater management 

The City will promote the use of natural resources and natural site characteristics for storing 
runoff and to improve water quality where appropriate. When natural depressions are determined 
to be wetlands, an appropriate level of pretreatment is provided as outlined in Section 6.3.2, 
Water Quality Design Standards. 

 Policy 2.5 – Erosion control for construction sites 

The City will review plans to minimize the potential for erosion and sedimentation prior to 
construction. The City will also inspect new development and redevelopment sites during 
construction to enforce the finalized erosion and sediment control plans. 
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 Policy 2.6 – Fertilizer policy 

The use of phosphate-based fertilizer should be limited or eliminated to aid in the protection the 
City’s water resources. 

The City will apply the CLFLWD fertilizer application standards for areas immediately adjacent 
to wetlands, lakes, ponds and streams. The City will also educate citizens on the proper use of 
fertilizers. 

 Policy 2.7 – Total Maximum Daily Load/Waste Load Allocations 

The City will work with RCWD, CLFLWD, Washington County and other project partners to 
identify projects in the subject watershed to meet the goals of the TMDLs and waste load 
allocations.  The City will continue to implement projects, such as the Enhanced Street Sweeping 
Plan, and other MS4 Requirements. 

4.6 GOAL 3: Protect The City’s Valuable Water Resources. 

 Policy 3.1– Stormwater management standards 

Through the establishment of water quality goals and planning, the NPDES Phase II MS4 Permit, 
and local watershed district rules, the City has adopted stormwater management standards 
according. These standards include but are not limited to: 

 Controlled rate and volume of runoff for discharges to creeks, areas prone to flooding, and 

areas with infrastructure limitations. 

 A reduction in nutrients for stormwater discharging to lakes and wetlands. 

 A reduction in stormwater runoff volume in areas that are not limited by soil conditions, 

depth to ground water table, industrial land uses and other known sources of soil 

contamination. 

The standard for water quality treatment are defined in the City’s Design Standards, as per the 
Water Quality Requirements (see Section 6.3), and in compliance with the design and 
performance standards for Best Management Practices (BMPs) as outlined in the Minnesota 
Stormwater Manual and Minimal Impact Design Standards (MIDS). Specific BMPs require 
approval by the City. 

 Policy 3.2 – Detention pond design 

All stormwater ponds will be designed as per design requirements outlined in the Design 
Standards (see Section 6.3). Ponds will be designed for phosphorus removal based on level of 
protection required by the downstream waterbody. 

 Policy 3.3 – Joint use of stormwater facilities 

At its discretion, the City will allow shared or joint use of stormwater facilities in new 
developments and redevelopments, including public or private stormwater basins. 

The City will continue to coordinate with government entities such as Watershed Districts, the 
Minnesota Department of Natural Resources (MNDNR), highway departments, neighboring 
cities, Washington County, and the Metropolitan Council as necessary. 

 Policy 3.5 – Wetland inventory 

The City will compile an inventory of wetlands as land comes into the City for development. It 
will also develop and maintain an inventory of constructed wetlands in order to make the 
inventory as comprehensive as possible. 
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 Policy 3.6 – Wetland buffer 

In order to maintain water quality, reduce flooding and erosion, and to provide sources of food 
and habitat for a variety of fish and wildlife, buffer strips shall be provided and maintained 
around all natural environment lakes and streams and type 3, 4, and 5 wetlands. A minimum 
buffer width of 50 ft is required for natural environment lakes and a 10 ft buffer is required on 
stormwater ponds. Wetland buffers are equivalent to 50% of the required wetland setback. 

 Policy 3.7– Conservation and enhancement of wetlands and “no net loss” 

The City will work to enhance and preserve existing wetlands. The City will pursue opportunities 
to introduce wetlands at appropriate locations. The City will pursue a policy of no net loss in 
quantity, quality, and biological diversity of wetlands in accordance with current Wetland 
Conservation Act (WCA) requirements. 

 Policy 3.8 – Fringe wetlands 

Where feasible, the City will encourage the introduction of fringe wetlands in the vicinity of 
existing waterbodies to enhance water quality and provide wildlife habitat as area is volunteered 
and/or as required in the City’s shoreland ordinance. 

 Policy 3.9 – Wetland Conservation Act (WCA) administration 

The City will act as the local government unit for protection of wetlands and administration and 
enforcement of WCA within the City’s limits for areas within the CLFLWD, while the RCWD 
currently administers and enforces WCA within their jurisdictional boundary.  

 Policy 3.10 – Shoreland and floodplain protection 

The City will continue to protect shoreland and floodplain through structural and vegetative 
techniques as well as regulatory measures. The City will introduce native vegetation wherever 
feasible. 

 Policy 3.11 – Bank and slope stabilization for priority waterbodies 

The City will continue to support efforts to maintain the natural appearance of a shoreline and 
steep slopes.  And where repairs are necessary, the City will encourage the use of bioengineering, 
landscaping and preservation of natural vegetation as a means of stabilizing the shoreline. 

 Policy 3.12 – Groundwater protection 

The City will continue to partner with Washington County and utilize its Groundwater Protection 
Plan as a guide for sustainable groundwater protection and preservation.  The City will also 
update its Drinking Water Supply Plan to align with Washington County’s Plan and Minnesota 
Department of Natural Resources (MnDNR) requirements. 

4.7 GOAL 4: Regulate The City’s Surface Water System to Ensure Proper Design, 

Construction, and Use. 

 Policy 4.1 – Standards and review 

The City will continue to review information in site plan submittals for completeness and 
compliance with its standards and will periodically revise these requirements to reflect current 
engineering practice. 

 Policy 4.2 – Enforcement procedures and penalties 

The City will continue to implement code enforcement procedures and penalties that help ensure 
compliance with its design standards. 



 

Prepared by: Bolton & Menk, Inc.  

City of Forest Lake - Local Water Management Plan  Page 20 

 Policy 4.3 – Inspection 

Stormwater management facilities will be inspected during construction and periodically after 
construction to determine that proper construction, operation, and maintenance is ongoing. 

 Policy 4.4 – Maintenance and regulation of stormwater facilities 

 All stormwater facilities should include a detailed maintenance plan or provision for 

easement to be approved by the City. 

 Stormwater facilities will be maintained in proper condition for sustained use, consistent 

with the performance standards for which they were originally designed. Settled materials 

will be removed, and planted materials will be maintained periodically. 

 Policy 4.5 – Illicit discharge in storm sewer system 

The City prohibits the dumping of foreign material into the stormwater management system, 
including oil, gasoline, antifreeze, paint, solvents, herbicides/pesticides, grass clippings/leaves, 
pet wastes, and other ecologically harmful chemicals. The City will educate the public via their 
website (primarily), and will continue to respond to complaints received from the public. 

The NPDES Phase II MS4 permit includes regulation and enforcement response procedures for 
illicit discharges outlined in the City’s Stormwater Pollution Prevention Plan (SWPPP). 

4.8 GOAL 5: Operate and Manage the City’s Surface Water System Consistent with Best 

Current Practices. 

 Policy 5.1 – Projects to correct existing deficiencies, if identified in the system, will follow the 

priority listing shown below: 

 Projects designed to reduce or eliminate flooding of structures in known problem areas. 

 Projects designed to improve water quality in receiving creeks, lakes and wetlands. 

 Projects designed to reduce or eliminate flooding potential of structures in the 100-year 

floodplain. 

 Projects designed to improve creeks and restore wetlands and habitat. 

 Projects designed to reduce maintenance costs. 

 Policy 5.2 – Stormwater system inspection and maintenance 

The City will continue to be actively engaged in stormwater inspection, operation and 
maintenance, and repair of the stormwater system on a day-to-day basis. The City will follow a 
formal inspection, cleaning, and repair schedule. Ponds are currently inspected once after two 
years following construction, then every ten years following the first inspection. Frequency of 
maintenance is also event-based and driven by experience and inspection history. 

The City has identified procedures for inspecting stormwater ponds, identifying the quantity of 
accumulated sediment and schedule for cleaning the ponds to restore their water quality capacity.  
The procedures and timeline are summarized in the City’s SWPPP.  According to the City’s 
SWPPP and the MS4 Permit, the City will conduct stormwater infrastructure inspection and 
maintenance based on the following timeline. 

Quarterly:  Inspect all stockpiles, storage material handling areas as identified on the 

facility inventory map, to determine any maintenance needs and proper function of 

BMPs. 



 

Prepared by: Bolton & Menk, Inc.  

City of Forest Lake - Local Water Management Plan  Page 21 

Annually: Inspect all structural stormwater BMPs (except ponds).  This includes sumps, 

skimmers, grit chambers, infiltration basins, rain gardens, hydrodynamic devices, etc.  

Annual SWPPP Assessment:  On an annual basis, prior to submitting the Annual 

Report, the SWPPP Assessment form should be filled out to determine program 

compliance, the appropriate of BMPs, and progress towards achieving the measurable 

goals as identified in the SWPPP. 

The MS4 Permit required the City to establish a timeline to assess all stormwater ponds for 
sediment depth and resulting TP and TSS treatment effectiveness.  During the summer of 2018, 
the City performed bathymetric assessment of the pond bottom and resulting sediment 
accumulation, as well as a visual inspection of pond side slopes and inlet and outlet structures.  
The analysis included 104 stormwater ponds and resulted in an assessment of the as-constructed 
pond condition, the current sedimentation condition and the total sediment accumulation.  The top 
10 priority ponds were identified, and, in 2019, will include sediment quality assessments, cost 
estimates for cleaning and a cleaning implementation schedule. 

 Policy 5.3 – Good housekeeping practices on City-owned land 

The City will follow best management practices and environmentally friendly approaches in 
managing and maintaining City-owned land and property. 

 Policy 5.4 – Street sweeping 

Citywide sweeping will take place seven to twelve times per year, in accordance with the 
recommended frequencies described in the 2018 Forest Lake Street Sweeping Management Plan. 
Additional sweeping beyond the recommended frequencies described in the plan will apply as 
needed.  In coordination with NPDES Phase II requirements, additional sweeping is currently 
provided during construction. Operational routines will also employ special methods to address 
seasonal conditions. 

CLFLWD prepared the Forest Lake Street Sweeping Management Plan to target neighborhoods 
that would directly benefit from increased street sweeping frequency and the expected nutrient 
and sediment load reductions.  In 2017, the City of Forest Lake, in partnership with RCWD and 
CLFLWD, was awarded $220,000 through the BWSR Clean Water Fund (CWF) to purchase a 
regenerative air street sweeper.  The implementation plan is set to be initiated in 2019.  A copy of 
the implementation plan is included in Appendix I.  The City will begin collecting street 
sweeping information in 2019 and will assess street sweeping routes and frequencies.  As needed, 
the City will modify routes and frequencies based on actual observed needs and resulting 
pollutant load removal (measured in pounds).  

 Policy 5.5 – Salt and sand application 

When applying sand and salt to City roadways, efficient application methods will be used. All 
precautions will be taken to minimize salt and sand runoff in storage areas. 

 Policy 5.6 – Education 

In general, the City will follow an education policy through education of citizens and staff, 
project specific mailings, appropriate signage, and their website. 

 Policy 5.7 – Spill Response 

The City primarily relies on public sanitary sewer and drinking water distribution services.  
However, several individual on-site water and sewer systems still exist. In cooperation with 
Washington County, the City will enforce strict conformance with regulations for the design, 
installation, and maintenance of on-site treatment systems including minimum design, licensing, 
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and installation requirements of the Minnesota Rules Chapter 7080.  The City’s Zoning 
Ordinance also describes compliance with Minnesota Rules Chapter 7080.   

The City will respond to pollutant spills that may impact ground or surface waters.  The City’s 
Fire Department coordinates response efforts based on established Hazmat protocols.  The City 
will request assistance from the MPCA or other agencies as needed to respond to spill events. 

All spills that have entered the storm or sanitary sewer system will be reported to the 
Metropolitan Council State Duty Officer.  Any spill that occurs on a site with an Industrial 
Discharge Permit will be posted to the Spill Reporting Poster.  All other Metropolitan Council 
requirements for spill reporting shall be met. 

The City has developed an Illicit Discharge Detection and Elimination Plan and Enforcement 
Response Procedures in accordance with the MS4 Permit.  The documents outline the required 
action based on the severity of the illicit discharge, strategies for repeat offence, and the hierarchy 
of enforcement should it be required.  These documents are available on the City’s website and 
will be updated as needed to meet the requirements of the MS4 permit. 

4.9 GOAL 6: Preserve, Maintain, and Enhance the City’s Natural and Recreational Resources. 

 Policy 6.1 - Riparian Corridor Connectivity 

The City will make riparian corridor connectivity a goal through land use planning and park land 
dedication. Wherever possible, the City will attempt to preserve, maintain and create green space 
along riparian corridors for the benefit and enjoyment of both wildlife and people. This will 
promote habitat connectivity for wildlife as well as present opportunities for introduction of linear 
sports such as biking, hiking, inline skating, and cross-country skiing. The City’s Comprehensive 
Park Plan, Minnesota Department of Natural Resources Regional Plan, as well as the watershed 
district’s Watershed Management Plans all promote the use of riparian corridors. The City’s goal 
of maintaining riparian corridors shall continue through all stages of the planning process. For 
example, the Community Center Concept Plan depicts large areas of natural preservation and 
riparian connectivity, building upon the concepts shown in the Comprehensive Park Plan. 

 Policy 6.2 - Parks and Recreational Areas 

In Forest Lake, park areas are primarily for public active recreation activities with 

playfields/ground, exercise equipment, or other similar areas and passive open space park 

amenities.  Parks offer vast open, vegetated spaces that help disconnect surrounding impervious 

areas from the connecting waterway.  Further, the City maintains public golf courses, public 

gardens and greenways that provide access to additional open spaces.  The City will continue to 

maintain park and recreational areas as critical open spaces and develop opportunities to enhance 

vegetated areas within park systems.  This includes disconnection of impervious surfaces, 

enhanced vegetation plantings including native prairie and pollinator habitat, and reduced 

irrigation and/or stormwater reuse for irrigation. 

 Policy 6.3 - Public Lakes 

The quality of the water flowing into a waterbody is the most important single factor influencing 
the quality of that waterbody and its ability to support recreational and aesthetic uses. The City, in 
partnership with RCWD, CLFLWD, the Lake Associations, Washington County, MnDNR, 
BWSR and other critical water resources stakeholders shall continue to work in harmony to 
strategize, prioritize, implement and maintain planning and practice to keep the public lakes of 
the City in good quality.  For those lakes that are impaired, the City will continue to develop 
policy and construct projects, with funding assistance from the watershed districts, to improve 
water quality and bring impaired lakes back into water quality standard. 
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4.10 GOAL 7: Control of Erosion and Sedimentation. 

Policy 7.1 – Control or eliminate soil erosion and sedimentation within the City of Forest Lake. 

City staff will continue to stay educated on the latest erosion and sediment control practices. The 
City will educate City residents and the construction trades community on the importance of 
erosion and sediment control during the land disturbance phase of construction. Along with the 
continued implementation and enforcement of these regulations, the City will remain constant in 
their vigilance to protect the City’s valuable citizen-owned natural resources. 

 Policy 7.2 – Establish standards and specifications for conservation practices and planning 

activities which minimize soil erosion and sedimentation. 

As erosion and sediment control regulations and best management practices (BMPs) change over 
time, the City will augment its plan review and inspection program to meet current industry and 
agency standards and requirements. 
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5. SYSTEM ASSESSMENT 

5.1 OVERVIEW 

The assessment of the City of Forest Lake surface water system includes both water quality and 
quantity. The assessment is an identification of strengths and weaknesses that have developed 
over time in the system. The assessment will be followed up by an appropriate allocation of 
resources based on prioritization of activities (see Section 6, Implementation).  The City of Forest 
Lake will continue to work with RCWD and CLFLWD for opportunities to partner on 
improvement projects.  Partnerships include analyses, feasibility studies, cost share, education, 
etc.  Future projects are prioritized using a number of factors including condition of the receiving 
water, assessment of water quality and TMDL studies, MS4 priorities, and alignment with City 
projects and funding opportunities.   

5.2 ASSESSMENT OF PROBLEMS 

 Rice Creek Watershed 

The Rice Creek Watershed District occupies approximately 50% of the area in the City of Forest 
Lake. In addition to Rice Creek, the primary surface waters in the watershed include Clear Lake, 
Mud Lake, Hardwood Creek, and several large wetlands. 

 Water Quantity Assessment 

In the interest of providing proactive stormwater quantity (and quality) solutions, the City has 
planned regional ponding locations at two future sites, the 1st Avenue and Broadway 
redevelopment site and the Community Center site. This proactive approach to stormwater 
management is an attempt to minimize the need to correct difficult nuisance flooding problems, 
such as the SE corner of the intersection between Highway 61 and 190th Street North (190th 
Area). This area is considered to have “nuisance” flooding in that no loss of life or property has 
been realized, and the potential for those losses is very low. 

The 190th Area has experienced springtime flooding for many years in the past. One particular 
property owner loses overland access to his property during springtime due to flooding of his 
driveway. This area is a concern for the City and the RCWD, both of which have monitored this 
area for the past several years. In the summer of 2003, the RCWD refurbished Branch 2 of 
Judicial Ditch #7, which serves the area of concern. As part of that project, a surface inlet was 
added to the tile line in an effort to address the springtime flooding issues in the area. The area 
will continue to be monitored by both entities into the future. If the addition of the surface inlet to 
JD 7 is determined to be inadequate for minimizing flooding in the area, additional measures to 
reduce flooding may be implemented in the future. 

JD 5 has a similar history of flooding as JD 7.  The City of Forest Lake is prepared to work with 
RCWD to monitor flooding as a result of the failing outlet.  The City understands that RCWD 
will continue to monitor JD 5. 

JD 2 is the confluence of JD’s 5 and 7.  The City understands that function of JD’s 5 and 7 may 
be dependent on the function of JD 2.  The City will work with RCWD as they continue to 
monitor JD 2. 

The City continues to actively develop south of Headwaters Parkway near Fenway Avenue.  The 
area is referred to as the Headwaters development.  Development is likely to continue to progress 
to the south into tributary watersheds to Judicial Ditch (JD) 4.  Specifically, the Main Trunk, 
Branch 3 and Branch 4 of JD 4 currently have limited discharge capacities and experience surface 
flooding.  As development continues in this area, regional pond must be considered to ensure that 
flooding is not further perpetuated downstream.  RCWD has identified this area as amongst its 
highest priorities for regional flood control.  The City will develop a plan for regional pond, 
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highest priorities for regional flood control.  The City will develop a plan for regional pond, 
reserve greenway corridors and establish drainage and utility easements for long term 
maintenance that will be implemented as development continues.  The City and RCWD will 
follow 103E Ditch Regulations to ensure that appropriate segments of ditch are abandoned, 
realigned or altered according to state statute.  

Judicial Ditch 4, including the Main Branch, Branch #3 and Branch #4 are currently experiencing 
capacity issues largely due to upstream development, sediment accumulation, overgrown 
vegetation and/or tile breakage.  As development continues in this area, regional pond and 
greenway reserve will be imperative to regional flood protection and should be considered in 
detail prior to the onset of development.   

 Water Quality Assessment 

The quality of the water flowing into a waterbody is the most important single factor influencing 
the quality of that waterbody and its ability to support recreational and aesthetic uses. In general, 
lakes with excellent water quality usually have a comparatively significant inflow of high quality 
groundwater. While most high quality lakes also receive surface runoff from their watershed, the 
volume and/or quality of the surface runoff is not enough to overwhelm the influence of the high 
quality groundwater. 

Phosphorus is often used as a barometer of lake water quality. High levels of phosphorus often 
lead to blooms of algae and other aquatic plants during most or all of the summer recreation 
season. These blooms negatively impact the aesthetics of the waterbody because of the poor 
water clarity and floating scums they cause. Decomposition of the algae can also create offensive 
smells that further compromise the appeal of the lake. 

The Metropolitan Council has prepared a lake quality report card for the Metro Area based on 
average total phosphorus concentrations and other data for the May through September recreation 
season for 119 Metro Area lakes. The report card provides an easy to understand measure of lake 
quality which can be compared with actual data. Table 5 lists the report card letter grade, 
phosphorus concentrations, chlorophyll-a concentrations, and water clarity. Total phosphorus is 
measured because it is typically the limiting nutrient for plant growth, chlorophyll-a is a measure 
of algae abundance, and a Secchi disk is used to measure the general clarity of the water. 

Table 5:  Metropolitan Council Lake Quality Report Card. 

Grade Interpretation 

Total 
Phosphorus 

Concentration 
[TP] (ppb) 

Chlorophyll-a 
Concentration 

(ppb) 

Secchi Depth 
(meters) 

A Excellent < 23 < 10 > 3.0 

B Good 23 - 32 10 - 20 3.0 - 2.2 

C Fair 32 - 68 20 - 48 2.2 - 1.2 

D Poor 68 - 152 48 - 77 1.2 - 0.7 

F Very Poor > 152 > 77 < 0.7 
 Lakes receiving an “A” are deemed exceptional compared to other area lakes and have no recreation use 

impairment. Lakes with a “B” grade have very good water quality and only modest recreational use 
impairment, while lakes receiving a “C” are considered to have average water quality for the region and 
are somewhat impaired for recreational use. “D” grade lakes have poor water quality and lakes receiving 
an “F” grade have extremely poor quality compared with other area lakes and do not support recreational 
use.9 

 

                                                           
9 Metropolitan Council, 2015 Study of the Water Quality of 164 Metropolitan Area Lakes 
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Table 6 lists the letter grades for the lakes located within the Rice Creek Watershed District and 
the City of Forest Lake. 

Table 6: Water Quality Data for Lakes Located within the RCWD. 

Lake* 
Mean [TP]** 

(ppb) 
Mean [Chlorophyll- 

a]**     (ppb) 
Mean Secchi Disk 
Reading**     (m) 

Met. Council 
Grade (A-F) 

Clear 43 14 1.9 B- 

Mud 31 8 1.1 B+ 
* Lakes included in the Minnesota Pollution Control Association's (MPCA) Lake Water Quality 

Assessment Program. 
** Summertime Average 

 

Both lakes located within the RCWD have above average water quality. As their drainage areas 
continue to develop, the water quality standards of the City should continue to be implemented to 
help ensure that the lakes’ quality is preserved.  The City of Forest Lake will continue to 
collaborate with RCWD to develop water quality practices as development occurs and 
retroactively treat runoff from otherwise untreated drainage areas.  

The Clear Lake Diagnostic Study prepared by RCWD identified key pollutant inflow points.  The 
Study also identified locations for best management practices to reduce the total phosphorus 
loading by 140 pounds per year. The City and RCWD have partnered to construct the City Center 
Water Quality Project and Forest Lake High School Stormwater Capture and Reuse for Irrigation 
Project to bring Clear Lake closer to its goal.  The High School Reuse project captures 
stormwater from roof and parking lot areas and, in conjunction with additional BMPs and storage 
areas on site, is treated via ultraviolet light and pumped into the irrigation system.  The project 
irrigates approximately 12 acres and will result in a groundwater savings of 4.1 million gallons 
per year. 

The RCWD also proactively pursues projects to improve the overall water quality of the Rice 
Creek and other waterbodies within its jurisdiction. For example, the District completed the 
Hardwood Creek Impaired Biota (Fish) and Dissolved Oxygen TMDL Implementation Plan (July 
2009).   

 Comfort Lake-Forest Lake Watershed 

The Comfort Lake-Forest Lake Watershed District occupies approximately 50% of the area in the 
City of Forest Lake. In addition to Forest Lake, the primary surface waters in the watershed 
include Cranberry Lake, Elwell Lake, Higgins Lake, Shields Lake, Keewahtin Lake, Twin Lake, 
Sunrise River, and several large wetlands. 

 

 Water Quantity Assessment 

The Shields Lake tributary area is an area of concern in regards to flooding within the City and 
the CLFLWD. Two areas are located within the tributary area of Shields Lake and adjacent to the 
Forest Hills Golf Course that experience drainage problems, Heath Avenue Court North and the 
Green Valley development. These areas are considered to have only “nuisance” flooding, similar 
to the 190th area in the RCWD. 

Heath Avenue Court North experiences “nuisance” flooding during medium to large storm 
events. A portion of the Forest Hills Golf Course currently drains between two lots located on the 
cul-de-sac. The City storm sewer in that area was retrofitted in the past in an attempt to 
accommodate flows from the golf course. The modified City storm sewer adequately conveys 
small storm events, but was not designed to convey runoff generated on the golf course from the 
medium to large storm events. The golf course has committed to reducing peak flows from their 
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property to the City storm sewer system through the construction of storm water detention basins. 
These basins do not currently exist, but should be constructed in the near future. 

The 208th St N and 209th St N neighborhood experiences routine flooding from an excess quantity 
of runoff and undersized infrastructure.  This area was included in water quality planning and 
hydraulic modeling associated with the CLFLWD Shields Lake diagnostic work.  The City has 
met with residents and CLFLWD to analyze the impacts of the flow diversion planned with the 
Forest Hills Golf Course stormwater capture and reuse project scheduled for construction in 
2018-2019.  Upon completion of the project, the flooding concerned will be readdressed.  For this 
reason, the 208th St N neighborhood improvements have not been included in the Capital 
Improvement Plan. 

Following the construction of the golf course ponds, this area will continue to be monitored by 
the City for flooding problems. Should flooding issues in the area persist, additional measures on 
the golf course may be necessary or the City may need to design and reconstruct the storm water 
conveyance system in the cul-de-sac. 

The Green Valley development is similar in that it is located downstream of an area that generates 
large peak flows. Large culverts are used throughout the site to convey stormwater under 
driveways. Several wetlands are located adjacent to the development and are merely a couple feet 
of elevation difference than the roads through the development. The low roads offer little room 
for water surface “bounce” during storm events, resulting in overtopping of the roads and high 
peak flows during relatively small storm events. The City is currently studying alternatives to 
reduce peak flows through the Green Valley development. 

 Water Quality Assessment 

The Metropolitan Council’s lake quality report card was used to determine a letter grade 
corresponding to each lake’s capacity for recreational use within the City and the CLFLWD. 
Details on the lake quality report card, and general water quality information have been 
summarized in Section 5.2.1.2, above. Table 7 lists the letter grades for the lakes located within 
the CLFLWD and the City of Forest Lake. 

Table 7:  Water Quality Data for Lakes Located within the CLFLWD. 

Lake* 

Mean 

[TP]** 

(ppb) 

Mean 

[Chlorophyll-a]**     

(ppb) 

Mean Secchi 

Disk Reading**     

(m) 

Met. Council 

Grade (A-F) 

Forest 35 15 1.8 C+ 

Shields 239 50.7 0.9 D- 

Keewahtin 15 3.0 4.5 A 
* Lakes included in the Minnesota Pollution Control Association's (MPCA) Lake Water Quality 

Assessment Program (2015). 
** 5-Year Mean (2011 – 2017), Summertime Average 

 

The quality of Forest Lake is comparable to the average lake quality in the Metro Area. As Forest 
Lake’s drainage area continues to develop, the water quality standards of the City should continue 
to be implemented to help ensure that the lakes’ quality is preserved. Areas in the City that 
currently discharge directly to the lake should be retrofitted to provide water quality treatment 
prior to discharge to the lake. Septic systems adjacent to lakes can also promote water quality 
degradation. When possible, septic systems should be taken off-line and sewage should be 
collected and treated at a centralized treatment plant. These actions can help to prevent 
sedimentation and nutrient enrichment of the lake, preventing degradation and possibly increasing 
the quality of the lake over time. 
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The Metropolitan Council determined from its monitoring results that lakes with “D” and “F” 
grades are typically small and shallow. Shields Lake is relative small at 26 acres, but is relatively 
deep for its size at 27 feet. Shields Lake is small for the size of its drainage area, which is a likely 
contributor to its low grade. The existing land use may also be a contributor to the low grade of 
Shields Lake. Within Shields Lake drainage boundary is low density residential, golf course, with 
the majority of the area being used for agricultural purposes. Given the high total phosphorus 
concentration of the lake, it’s likely that one, or a combination of, the listed land uses is 
contributing high concentrations of phosphorus to the lake. Pretreatment ponds would benefit the 
lake, though the reduction of phosphorus use within the drainage area would likely result in the 
highest benefit to the lake in the near future. 

Keewahtin Lake is an example of a lake with exceptional recreational value, scoring off the chart 
for all three of the Metropolitan Council’s water quality criteria. Keewahtin Lake likely maintains 
its high quality through a high rate of exchange with groundwater, and relatively low impact from 
its drainage area. 

CLFLWD has identified goals for in-lake water quality and phosphorus load reductions including 
the percent municipal portion of the lake drainage area.  Table 8 is summary of the water bodies 
in the City of Forest Lake and CLFLWD.  The City will continue to work with CLFLWD to 
prioritize water quality projects that help achieve these goals. 

Table 8:  Goals for In-Lake Water Quality and Phosphorus Load Reductions (provided by CLFLWD). 

Lake 

Forest Lake 

Portion of 

Drainage 

Area 

10-Year In-

Lake TP Goal 
20-Year In-Lake TP Goal 

In-Lake 

Concentration 

(µg/l) 

In-Lake 

Concentration 

(µg/l) 

Max. Load 

to Lake  

(lb/yr) 

Total Load 

Reduction 

Needed  

(lb/yr) 

Birch 7% 60 60 471 451 

School 10% 50 40 452 476 

Little Comfort 13% 40 40 577 678 

Shields 100% 100 60 195 911 

Keewahtin 38% 20 20 69 0 

Forest Lake 93% <40 <40 3312 153 

Comfort 36% 40 40 2339 127 

 

5.3 IMPAIRED WATER BODIES 

As part of the federal Clean Water Act, the State of Minnesota is required to adopt water quality 
standards to protect lakes, streams, and wetlands from pollution. These standards identify how 
much bacteria, nutrients and other pollutants can be present and still have the water body meet its 
designated uses such as fishing and swimming. If a water body does not meet one or more of 
these standards it is identified as “impaired”. 

The Minnesota Pollution Control Agency (MPCA) administers this program in which the State of 
Minnesota is required to identify and restore impaired waters. 

To meet this requirement, the MPCA has developed a three step program in which: 

 Assesses all waters of the state to determine if they meet water quality 

 Lists all waters that do not meet standards 

 Conducts studies to establish pollution reduction measures to restore the water bodies. 
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Once these steps are completed, each water body will have a pollutant reduction goal defined as a 
TMDL, or Total Maximum Daily Load, which represents the maximum amount of a pollutant a 
water body can receive and still meet water quality standards.  The City will work with RCWD, 
CLFLWD and Washington County to develop actions, policies and projects to meet waste load 
allocations.  For instance, the will implement the City-wide Enhanced Street Sweeping Plan in 
2019. 

The City of Forest Lake has three lakes and two streams within its boundaries which have been 
identified as impaired waters, as listed below in Table 9 (see also Figure SW-10). 

Forest Lake was found to be impaired due to the detected levels of mercury and PCB in fish 
tissues. Clear Lake was also listed as impaired for mercury levels.  A State-wide TMDL was 
approved in 2007 to address mercury reduction through a reduction in emissions incidental to 
mining and energy activities. 

Shields Lake has been identified as having a nutrient/eutrophication impairment and was one of 
the six impaired lakes examined in “Six Lakes Total Maximum Daily Load Study” TMDL 
completed by the CLFLWD. This TMDL also addresses Moody, Bone, School, Little Comfort 
and Comfort Lakes. In this report, each lake is assessed for phosphorus reductions necessary to 
meet water quality standards. The full report is available at the Comfort Lake-Forest Lake 
Watershed District website http://www.clflwd.org/.  

Clear Lake and Hardwood Creek both discharge to the Rice Creek and are upstream of 28 
waterbodies within the watershed with impairments.  Aside from the Statewide Mercury TMDL, 
TMDL studies are underway for nine of these impaired waters.  Clear Lake discharges through 
Mud Lake to Howard Lake, which was impaired for phosphorus and delisted in 2014.  Hardwood 
Creek discharges to Peltier and Centerville Lake, which are impaired for phosphorus/mercury and 
phosphorus, respectively; both lakes have approved TMDLs.  The City will work with its project 
partners to develop projects in the JD4 watershed that will improve discharges leaving the City of 
Forest Lake into the lake systems.  The City will also begin implementation of the City-wide 
Enhanced Street Sweeping Plan in 2019.  In addition, a small portion of the City of Forest Lake is 
in the watershed which drains to White Rock Lake in Scandia. This lake has been found to be 
impaired for nutrients and biological indicators. 

CLFLWD was awarded a BWSR Clean Water Fund grant in 2016 for the Shields Lake 
Stormwater Harvest and Irrigation Reuse System and Alum Treatment project.  Shields Lake has 
been identified as the single largest pollutant contributor to Forest Lake. The project will 
impound water from a tributary to Shields Lake for irrigation reuse at the Forest Hills Golf Club, 
reducing watershed phosphorus loads to Shields Lake by 94 pounds per year.  Additionally, the 
irrigation reuse system will supply the golf club with up to 26 million gallons of water per year, 
greatly reducing the demand for pumping from deep, regionally significant aquifer.  A whole-lake 
alum treatment will also be applied to Shields Lake. The irrigation reuse system coupled with the 
alum treatment are expected to reduce phosphorus loads such that Shields Lake achieves a clear 
water state, which will reduce phosphorus loads to Forest Lake by up to 250 pounds per year.  

All MS4 communities within the RCWD must address the Upper Mississippi River Bacteria 
TMDL.  The City of Forest Lake has included provisions in their City Code for reductions in 
bacteria including its illicit discharge detection and elimination plan. 
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Table 9: Forest Lake Impaired Waters. 

Lake/Stream Impairment TMDL Administrator 
TMDL 

Approved 

Clear Lake Mercury State of MN Yes 

Forest Lake Mercury State of MN Yes 

Forest Lake PCB State of MN No 

Hardwood Creek DO, Biota RCWD Yes 

Howard Lake Nutrients Delisted 

Judicial Ditch #2 Chlorides State of MN Yes 

Lake St. Croix Nutrients State of MN Yes 

Little Comfort Lake Nutrients State of MN Yes 

Peltier and Centerville Lakes Mercury, Nutrients State of MN Yes 

Shields Lake Nutrients CLFLWD Yes 

Six Lakes TMDL1 Nutrients CLFLWD Yes 

Sunrise River, South Branch DO State of MN No 

Upper Mississippi River Bacteria State of MN Yes 

White Rock Lake Nutrients State of MN No 

 1 Comfort Lake, Bone Lake, Shields Lake, Moody Lake, School Lake, Little Comfort Lake 

5.4 INTERCOMMUNITY FLOWS AND HYDRAULIC MODELING 

RCWD and CLFLWD have developed regional hydraulic modeling in Forest Lake.  The City has 
adopted these models by reference.  During City street projects, regional drainage analyses and 
other applications, the City develops additional modeling detail that is used to supplement the 
watershed districts’ regional modeling.  As needed, these models are combined and shared 
amongst the project partners.  Updated models for RCWD and CLFLWD are contained in the 
respective district Watershed Management Plan.  The City of Forest Lake, RCWD and CLFLWD 
have entered into interagency agreements for digital file sharing, including updated geospatial 
and hydraulic modeling as needed.   

Figure SW-12 displays the regional watershed areas modeled by the respective watershed 
districts.  Figure SW-13 displays the City’s storm sewer and ponding system.  Appendix G 
contains modeling output from the respective watershed districts.   

Forest Lake receives discharge from the City of Hugo along the southern municipal boundary 
through the JD 2 system.  Otherwise, Forest Lake resides at the top of two major watersheds.  The 
City of Forest Lake discharges into Columbus, Hugo and Wyoming through open ditch 
conveyances.  The City of Forest Lake will continue to administer stormwater management rules 
and develop regional flood controls to ensure that flooding conditions are not perpetuated in 
adjacent communities.  Table 10 summarizes the discharges into adjacent communities.  
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Table 10:  Summary of Intercommunity Flows 

Discharging City Receiving City 

10-Year In-Lake TP Goal 

2-Year, 24-
Hour 

Rainfall 

10-Year, 24-
Hour 

Rainfall 

100-Year, 
24-Hour 
Rainfall 

100-Year, 10-
Day Snow Melt 

Forest Lake Columbus 15 15 44 42 

Forest Lake Columbus 7 48 102 92 

Forest Lake Columbus 28 34 51 50 

Forest Lake Columbus 15 212 40 38 

Forest Lake Hugo 73 229 994 998 

Forest Lake Wyoming     190 159 

Hugo Forest Lake 42 130 703 670 

* Intercommunity flows provided by hydraulic modeling from RCWD and CLFLWD. 
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6. IMPLEMENTATION 

6.1 OVERVIEW 

This section of the LWMP provides a plan for regulating and managing the City’s surface water 
system, addressing problem areas, and protecting key water resources in the City. The section 
assesses the adequacy of existing controls, standards, and capital improvements in the light of the 
City’s current needs and long term objectives. 

The real measure of success of the LWMP is in its implementation. Implementation of the 
LWMP covers a number of aspects, including: 

• Regulatory administrative responsibilities 

• Design standards for surface water management 

• Inspecting, operating and maintaining the surface water system 

• Protecting groundwater 

• Public education regarding stormwater management 

• Constructing prioritized capital improvements 

• Financing projects and programs 

• Providing a process for future amendments to the LWMP 

 

6.2 REGULATORY ADMINISTRATIVE RESPONSIBILITIES 

Due to its limited capital funds and relatively small staff, the City of Forest Lake has deferred 
virtually all activities dealing with stormwater rules and regulations to the respective watershed 
districts within its boundaries. 

The City does however have an obligation under the National Pollution Detection and 
Elimination (NPDES) Phase II program to obtain and manage a stormwater discharge permit as 
administered by the Minnesota Pollution Control Agency (MPCA). Under this program the City 
is required to write and maintain a Stormwater Pollution Prevention Plan (SWPPP) which 
includes regulatory responsibilities.  The City’s Municipal Separate Storm Sewer (MS4) Permit 
MN040000 was reissued in 2013.   

The result of these circumstances is that the City of Forest Lake and local watershed districts 
share regulatory responsibility and in most cases have overlapping responsibilities. Table 11 lists 
the types of stormwater regulations along with the agency which regulates each activity. Figure 
SW-02 shows the jurisdictional boundaries of each of the two watershed districts within the City 
of Forest Lake. 

The watershed districts’ regulations are often triggered under lower land disturbance and other 
project activity thresholds than those defined in the City’s ordinance.  However, a request for 
variance of the City’s ordinance may be requested that is also a variance of watershed district 
regulation.  All requests for variance of the City’s ordinance affecting surface or groundwater 
resources will be submitted to the applicable watershed district for review.  The City and 
watershed districts will work together to understand the impact of the variance request and to 
ensure that proper sequencing has been performed. 

The City reserves the right to re-gain local regulatory control and assume permitting authority in 
the future. Should the City decide to gain local regulatory control in the future, the City would 
assume responsibility for the adoption and enforcement of the rules and requirements of the 
watershed districts located within the City limits at that time. 
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Washington County regulates septic systems located within the City boundaries. 

Table 11: Regulatory Responsibilities for Stormwater Management and Related Issues. 

Regulations City1 RCWD CLFLWD 

Land use (zoning, subdivision approval, etc.) X   

Grading X X X 

Wetland Conservation Act X X  

Stormwater rate control X X X 

Stormwater quality treatment X X X 

Stormwater infiltration X X X 

Erosion and sediment control X X X 

Illicit discharges to storm drainage system X X  

Shoreland management zoning X   

Floodplain X X X 

Dredging X X X 

Stream crossings X X X 

Wetland water buffers X X X 

Land preservation X   

Wetland restoration X X X 

Project maintenance X X X 
1 It is not the intent of the City to pursue gaining local regulatory authority at this time. However, the City 

reserves the right to gain local regulatory control and assume permitting authority under the terms 
detailed under Section 5.2. 

 

6.3 DESIGN STANDARDS 

The following section outlines the standards for design, performance and management of its 
stormwater systems developed in conjunction with 2017 changes to RCWD rules and February, 
2018 changes to CLFLWD rules. As stated in the previous section (regulatory and administrative 
responsibilities) the design standard of each watershed district would be enforced on projects 
within the watershed boundaries.   With these standards, the City intends this guidance to ensure 
that all hydrologic, hydraulic and water quality analyses will be prepared in a format that is 
consistent with the requirements of the City and comply with the required NPDES MS4 permit. 
Adherence to the City’s guidelines will facilitate timely assessment and review of proposed 
stormwater management systems.  The City’s design standards are contained in Appendix C. 

 Water Quantity 

This section outlines design and management standards for water quantity. The intent of these 
standards is to: 

• Ensure a system that is adequately sized to manage peak flows and volumes of 
water generated upstream and on-site. 

• Prevent downstream flooding due to upstream development. 

• Ensure a design that allows for economical future maintenance. 

• Promote an overall high level of flood protection to all residents in the City. 

 Methods 

1) The City prepared the Industrial Park and High School Districts Drainage Study in 

October of 2000 for the areas currently experiencing development pressure. That 

report includes a proposed regional ponding layout. Detailed modeling was also 

performed to quantify flows throughout the proposed system. Projects located within 
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the project area must reference the drainage study and meet design flow requirements 

as outlined by that plan. Additional requirements listed in this plan supersede the 

requirements of that drainage study. 

2) A model that is designed around the TR-20 methodology developed by the USDA-

NRCS is required when submitting calculations to the City. Due to the topography in 

the area, a model with the ability to account for tail water conditions is 

recommended. The City-preferred models are HydroCAD, XP-SWMM and 

Autodesk Storm and Sanitary Analysis (SSA). All models can account for tail water 

conditions. In certain instances, other models may be accepted by the City. 

3) All off-site runoff that drains through proposed developments or redevelopment must 

be included in the proposed stormwater system design. 

4) Post development peak flow rates shall not exceed existing peak flow rates for the 2-

year, 10-year and 100-year, 24-hour Atlas 14 rainfall events, defined as follows: 

• 2-year: 2.8 inches in 24 hours 

• 10-year: 4.2 inches in 24 hours 

• 100-year: 7.0 inches in 24 hours 

5) In some instances, more restrictive peak flow requirements may be imposed by the 

City. These are primarily: (1) in or upstream of areas with historic flooding within the 

City, (2) in storm sewers tributary to downstream under-capacity facilities, and (3) in 

areas where storm sewer surcharging and resulting flood damage is occurring. 

6) Conveyance facilities should be designed to convey the 10-year storm event (in 

accordance with Rational Method procedures) without surcharging. 

7) A Manning’s roughness coefficient (n) of 0.013 should be used for concrete pipe and 

0.024 for corrugated metal pipe. 

For non-residential and multi-family residential areas, the following impervious 

cover should be used: 

Table 12: Impervious Cover to be used for Parking Lots and Driveways. 

Land Cover Impervious Cover (%) 

Paved parking lots, roofs, paved driveways 100 

Gravel parking lots and driveways 85 
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For single-family residential areas, the following impervious cover should be used: 

Table 13: Impervious Cover to be used for Residential Uses1010 

Average Lot Size Impervious Cover (%) 

1/8 acre or less 65 

1/4 38 

1/3 30 

1/2 25 

1 20 

2 12 

 

Table 14 lists curve numbers (CN) and Rational Method runoff coefficients (C) associated 
with impervious cover to be used in calculations. 

 
Table 14: Curve Numbers (CN) and Rational Method runoff coefficients (C). 

Impervious 

Cover (%) 

Curve 

Number, 

CN 

Runoff Coefficient, C 

100-year 10-year 5-year 2-year 

0 61 0.33 0.22 0.17 0.10 

5 63 0.36 0.25 0.20 0.13 

10 65 0.39 0.27 0.23 0.15 

15 67 0.42 0.30 0.25 0.18 

20 69 0.45 0.33 0.28 0.20 

25 70 0.46 0.35 0.30 0.22 

30 72 0.49 0.38 0.33 0.25 

35 74 0.53 0.41 0.36 0.28 

40 76 0.56 0.45 0.40 0.31 

45 78 0.59 0.49 0.44 0.35 

50 80 0.63 0.53 0.48 0.39 

55 82 0.66 0.56 0.52 0.44 

60 83 0.68 0.59 0.54 0.46 

65 85 0.71 0.63 0.58 0.51 

70 87 0.75 0.67 0.63 0.56 

75 89 0.79 0.72 0.71 0.61 

80 91 0.82 0.76 0.73 0.68 

85 93 0.86 0.81 0.79 0.74 

90 94 0.88 0.84 0.81 0.77 

95 96 0.92 0.89 0.87 0.84 

100 98 0.96 0.94 0.94 0.92 

 
 

 Design and Performance Requirements 

1) General 

All development and redevelopment sites that trigger applicable watershed district 
requirements should include with submittals a complete drainage study that 
quantifies the impact to downstream facilities. If the capacity of any downstream 

                                                           
10 The impervious cover values summarized in this table are intended for use in quantification of stormwater 
runoff. The City’s zoning ordinance should be referenced to determine impervious percentage requirements in 
relation to designated land use. 
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public storm conveyance system or culvert is surpassed during the design event, due 
directly to the development, the developer shall correct (mitigate) the capacity 
problem or construct an on-site detention facility unless approved otherwise by the 
City. 

a) The following standards generally apply to development and redevelopment 

work in the City. In some instances, more restrictive requirements may be 

imposed by the City. Instances where more restrictive requirements may apply: 

(1) in or upstream of areas with historic flooding within the City, (2) in storm 

sewers tributary to downstream under-capacity facilities, and (3) in areas where 

storm sewer surcharging and resulting flood damage is occurring. 

2) Freeboard 

a) All new structures are required to be constructed so that the low ground 

elevation at the edge of the building is at least: 

• 2 feet above the peak water surface elevation for the Atlas 14 100-year, 
24-hour storm event (7.0 inches in 24 hours), and 

• 1 foot above the surveyed emergency overflow elevation of any surface 
waterbody, wetland, stormwater basin, or low-lying areas in streets and 
alleys that will impact hydraulically connected areas (including storm 
sewer). 

b) Ponding in streets during storm events larger than the design event should be 

analyzed as part of the stormwater conveyance design. 

• The low ground elevation at the edge of adjacent buildings should be at 
least 2 feet above the peak water surface elevation in the street for the 
100-year, 24- hour storm event (7.0 inches in 24 hours), and 

• The maximum depth in the street must not exceed 1 foot during a 100-
year storm event. 

c) For areas hydraulically connected (including storm sewer) to landlocked ponds, 

or in areas without emergency overflows, freeboard should be provided to 

equal 3 feet above the peak water surface elevation for back-to-back 100-year, 

24-hour storm events (7.0 inches in 24 hours each). 

3) Conveyance 

a) Manholes for facilities within the public right-of-way shall be installed: at the 

end of each line at all changes in grade, size or alignment; at all intersections 

and at distances not greater than 400 feet for sewers 15 inches in diameter or 

less, and 500 feet for sewers 18 inches to 30 inches, except that distances up to 

600 feet may be approved in cases where adequate modern cleaning equipment 

for such spacing is provided. Greater spacing may be permitted in sewers 36 

inches in diameter or larger. 

b) Parking lot inlet capacity should match that necessary to convey, without 

ponding, the one-year recurrence rainfall event. Runoff from events larger than 

one-year can be temporarily stored within parking areas thereby reducing peak 

flow within the storm sewer system. The freeboard requirements defined above 

apply to temporary stormwater storage in parking lots. 
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c) Adequate catch basins should be provided to collect runoff from the design 

storm event, as defined above under “Methods”, Item v. Catch basin grates 

should be located no further than 400 feet apart, where the runoff from the 

design storm exceeds 2 cfs, or where spread is calculated to enter traffic lanes, 

whichever is more restrictive. 2 cfs is the maximum capacity of the City 

standard catch basin and should not be exceeded during design. 

d) Riprap protection is required at all pipe outlets. It should be placed to a 

thickness 2.5 times the mean rock diameter, or 1.5 times the maximum rock 

diameter. 

e) Outlets without site-specific energy dissipation designs should have outlet 

velocities less than 4 to 6 feet per second depending on soil type, as approved 

by the City. 

f) Pipes discharging to channels should have outlet velocities less than 4 feet per 

second. 

g) Pond inlet and outlet pipes should be extended to the pond normal water level 

whenever possible. 

4) Detention (Stormwater Basins) 

a) For side slopes leading to the normal water level, slopes of 4:1 or flatter are 

preferred. Maximum side slopes leading to the normal water level should be 

3:1. Slopes steeper than 4:1 should be covered with erosion control blanket. 

b) A minimum aquatic bench of 10’ (width) at a 10:1 slope below the normal 

water level should be provided. 

c) A minimum pond length-to-width ratio of 3:1 should be provided for wet 

ponds unless onsite circumstances prevent it. 

d) Wet ponds designed for water quality treatment purposes should be over 

excavated by 20% of storage during construction to allow for sedimentation 

during development. 

e) Erosion control must be provided at pond inlets and outfalls of pond outlet 

pipes or weirs. 

f) Access from an existing City-owned easement or right-of-way to all basin 

outlet structure, inlets, and first cell of multi-cell basins must be provided. The 

access should be a minimum of 12’ wide with maximum longitudinal and 

transverse slopes of 15%. 

g) The pond inlet and outlet orientations should be such as to prevent short-

circuiting. The distance between the inlet and outlet should be maximized to 

the greatest extent possible. 

h) Pond outlet structures must be able to prevent trash and floating debris from 

entering the downstream conveyance system. If used, pond skimming devices 

should be designed to remove oils and floatables up to a minimum of a one-

year frequency event, or a minimum of a ten-year frequency event when 

discharging to a wetland (WCA Rules). 
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i) Wet ponds designed for water quality treatment purposes should have a 

minimum mean depth (storage volume below the NWL divided by the pond 

surface area at NWL) of 4 feet and dead storage at least equal to the runoff 

from a 2.5 inch rainfall over the area tributary to the pond. 

j) An emergency overflow that is capable of conveying flows greater than the 

100-year storm event should typically be provided at or above the peak pond 

water level for the 100-year storm event. In situations where emergency 

overflow operation could adversely affect downstream areas, the City may 

preclude the use of an emergency overflow and instead require the stormwater 

basin to meet the requirements for landlocked basins. 

k) Pond slopes should be stabilized as soon as possible after grading so as to 

prevent erosion and sedimentation, in accordance with the NPDES construction 

site permit. Low-maintenance native plantings are preferred for slope 

stabilization. 

l) A conservation buffer strip is required around all stormwater ponds. The buffer 

shall extend from the pond’s normal water level (NWL) to a 10’ distance 

surrounding the pond. No impervious surfaces, mowing, or disturbance is 

allowed within the buffer strip. 

 Water Quality 

This section outlines design and management standards for water quality. The intent of these 
standards is to: 

• Ensure a system that is adequately sized to treat stormwater generated upstream and on-
site. 

• Prevent degradation of downstream waterbodies due to upstream development. 

• Promote an overall high level of stormwater quality to all residents in the City. 

 Methods 

1) The level of water quality treatment required of each pond design is determined by 

the downstream receiving water. When discharging to a wetland, the wetland’s 

susceptibility to degradation is used to determine the upstream level of treatment. All 

wetlands located within the 2012 Wetland Inventory & Assessment study area, have 

susceptibilities that have already been determined. That plan should be referenced 

when developing within its study area. Figures 5-1 through 5-4 of the Wetland 

Inventory & Assessment Plan illustrate the wetlands stormwater susceptibility, and 

have been attached at the end of this report for reference. Once the susceptibility of 

the receiving water is known, refer to Table 15 to determine the allowable 

phosphorus outflow concentration from the pond. 

2) If a wetland was not inventoried as a part of the 2002 Wetland Inventory & 

Assessment Plan, it should be assessed at the time that development is proposed that 

may impact the wetland. MNRAM should be applied by a wetland professional hired 

by the applicant. The City will determine the ranking for each functional value using 

the completed MNRAM form submitted by the applicant. The City or the applicant 

may request the use of a Technical Evaluation Panel (TEP) to make a decision on the 

functional value ranking. Final classification of the wetlands will be determined by 
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the City using the information contained within the completed MNRAM form and 

applying the criteria from the 2012 Wetland Inventory & Assessment Plan. The 

methodology applied in the Wetland Inventory & Assessment Plan has been attached 

at the end of this report for reference. 

3) The PondNET model developed by William Walker Jr., P8 Urban Catchment Model 

developed by William Walker Jr., or the Minimal Impact Design Standards 

developed by the MPCA are used to determine inflow and outflow phosphorus 

concentrations of submitted BMP designs. The models predict the phosphorus 

removal efficiency and outflow concentration of ponds in parallel and in series. The 

models are available on spreadsheet software or through a Windows interface and are 

very user-friendly and easy to update. 

4) All off-site runoff that drains through the proposed development or redevelopment 

must be included in the proposed stormwater system design. 

5) The PondNET, P8 or MIDS models should be set up to produce annualized results. 

The time period should be set to 1 (year) and the total inches of yearly precipitation 

should equal 30.6 (MSP Airport yearly average, data current to 2018). 

6) Runoff coefficients from the 2-yr storm listed in Table 13 should be used for all 

PondNET, P8 and MIDS models. 

7) The phosphorus runoff concentration and dissolved fraction in the PondNET, P8 and 

MIDS models should be determined by land use and correspond to the values listed 

in Table 14. 

Table 15:  Receiving Water Pretreatment Requirement. 

Management Category 
Stormwater Phosphorus Pretreatment 

Requirement1 

Highly Susceptible2 150 ppb3 

Moderately Susceptible 200 ppb 

Slightly Susceptible 250 ppb 

Least Susceptible Pond designed using the "Pitt Method" 4 
1 Requirement is either as listed in the table or consistent with RCWD Rule C, whichever is more 

restrictive (RCWD Rules are included in the Appendix). 
2 Includes lakes, rivers, creeks, and streams (as defined by the USGS). 
3 A multi-cell configuration with lower cell being a constructed wetland or infiltration basin is 

recommended to achieve these levels of removal. 
4 Described in "Protecting Water Quality in Urban Areas" - Chapter 5, MPCA, March 2000. 
 

Table 16:  Water Quality Model Runoff Input Data. 

Land Use 
Runoff Phosphorus 

Concentration (ppb) 

Fraction of Dissolved 

Phosphorus in Runoff 

Open Space 200 0.6 

Rural Residential 250 0.4 

Low Density Residential 500 0.35 

Medium Density Residential 500 0.35 

High Density Residential 500 0.35 

Industrial / Commercial 350 0.35 

Agricultural 450 0.1 

 
 

 Infiltration Guidelines 
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This section outlines design and management guidelines for infiltration. The intent of these 
guidelines is to: 

1) Promote infiltration according to watershed district regulation (where feasible) and 

limit the increase of stormwater runoff volume following development. 

2) Promote groundwater recharge in areas away from known contamination and 

Wellhead Protection Areas. 

3) Improve the quality of stormwater by filtration when infiltration is determined to be 

infeasible. 

4) Promote an overall high level of stormwater quality to all residents in the City. 

 Methods 

1) The infiltration basins hydrologic soil group must first be determined via soil boring 

analysis. If no borings are taken as part of the development process, a boring will be 

required at the proposed basin location(s). 

2) Infiltration rates based on hydraulic soils group and unified soils classification should 

be used per the MPCA design criteria.  Infiltration rates are shown in Table 17. 

3) Infiltration is required where sites have an abundance of hydrologic soil groups A or 

B.  Refer to Figure SW-06 for hydraulic soils group. 

4) Areas with type C or D soils should design infiltration basins using the criteria 

outlined below for a type B soil. Drain tile is then required for the basin to provide 

filtration of the stormwater and to ensure long-term operation. 

5) Similar to water quantity and quality ponds, an emergency overflow is required to 

bypass high flows. 

6) The required volume is to be calculated by determining the total impervious area 

located within the area draining to the infiltration basin, multiplying it by the MSP 

median storm event (0.34”) and with a runoff coefficient of 0.9 for impervious 

surfaces. The resulting number is the required acre-inches of infiltration basin storage 

volume. 

7) The required acreage of infiltration area is then calculated by dividing the required 

volume by the maximum allowable basin depth. The basin depth in type A and B 

soils should not exceed 2.0’ and 1.4’, respectively. 

8) Plantings should be selected that tolerate the design inundation period and maximum 

stormwater depth. 

9) Pretreatment is required upstream of all infiltration/filtration basins. 

The Part 1 of the Wellhead Protection Plan (WPP) was completed for the City of Forest 
Lake by TKDA in November 2006, and Part 2 was completed by Bolton & Menk, Inc in 
December, 2016. The WPP does not discuss any conflicts between City infiltration 
requirements and wellhead protection goals and policies. However, to ensure compliance 
with Objective F1 of the WPP, no infiltration practices should be allowed within the Inner 
Wellhead Management Zones (IWMZ, 200’ radius) of each well within the City. 

Table 17:  Summary of Hydrologic Soils Groups, Design Infiltration Rates and Unified Soil Classifications.  Source:  Minnesota Stormwater 
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Manual (MPCA, 2017). 

Hydrologic 
soil group 

Infiltration 
rate (in/hr) 

Infiltration 
rate (cm/hr) 

Soil 
textures 

Corresponding Unified Soil Classification 

A 

1.63 4.14 

gravel GW - well-graded gravels, sandy gravels 

sandy gravel GP - gap-graded or uniform gravels, sandy gravels 

silty gravels GM - silty gravels, silty sandy gravels 

  SW - well-graded gravelly sands 

0.8 2.03 

sand 

SP - gap-graded or uniform sands, gravelly sands loamy sand 

sandy loam 

B 

0.45 1.14   SM - silty sands, silty gravelly sands 

0.3 0.76 
loam, silt 
loam 

MH - micaceous silts, diatomaceous silts, volcanic ash 

C 0.2 0.51 
Sandy clay 
loam 

ML - silts, very fine sands, silty or clayey fine sands 

D 0.06 0.15 

clay loam GC - clayey gravels, clayey sandy gravels 

silty clay 
loam 

SC - clayey sands, clayey gravelly sands 

 

6.4 OPERATION AND MAINTENANCE 

 Surface Water System Maintenance 

The surface water system in the City conveys runoff from an area of approximately 36 square 
miles. Frequency of inspections and maintenance are often event-driven and based on experience 
and inspection results history. 

 Open Channels 

Overland flow routes constitute the majority of the current surface water drainage system. 
Open channels are typically vegetated and occasionally lined with more substantial 
materials. The lined channels typically require little or no maintenance. Vegetated channels 
are periodically inspected and maintained, as high flows can create erosion within the 
channel. 

Eroded channels can contribute to water quality problems in downstream waterbodies as 
the soil is continually swept away. If not maintained, the erosion of open channels would 
accelerate and the repair would become increasingly more difficult and costly. 

Judicial ditches are also a critical part of Forest Lake’s drainage system.  These primary 
flow routes must be considered as development continues, specifically in JD 4.  Current 
flooding and limited capacity must be considered in the Main Branch, Branch 2 and Branch 
3 so that existing flooding conditions are not perpetuated and that downstream impacts are 
not created.  Regional ponding and greenway corridor dedication will be considered and 
planned for prior to new development. 

 Piping System 

The following periodic inspection and maintenance procedures are followed: 

1) Catch basin grates are inspected annually and cleaned on street sweeping routes 

during summer. 

2) Catch basin and manhole castings are inspected and are cleaned and replaced as 

necessary. 
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3) Catch basin and manhole rings are inspected and are replaced and/or regrouted as 

necessary. 

4) Catch basin and manhole structures are inspected and are repaired or replaced as 

needed. Pipe inverts, benches, steps (verifying integrity for safety), and walls are 

checked. Cracked, deteriorated, and spalled areas are grouted, patched, or replaced. 

5) Storm sewer piping is inspected either manually or by television to assess pipe 

condition. Items looked for include root damage, deteriorated joints, leaky joints, 

excessive spalling, and sediment buildup. The piping system is cleaned, repaired, or 

replaced as needed to ensure the integrity of the system. 

 Sump Manholes and Sump Catch Basins 

Sump manholes and sump catch basins are included in storm sewer systems to collect 
sediments before they are transported to downstream waterbodies. These structures keep 
sediments from degrading downstream waterbodies. Once sediments are transported to a 
lake or pond, they become much more expensive to remove. Sediments originate primarily 
from road sanding operations, although construction activity and erosion can also 
contribute. Since these structures are designed to collect these sediments, they are routinely 
cleaned to provide capacity for future sedimentation. Suction vacuum equipment is 
typically used. 

 Storm Sewer Inlet Structures 

To fully utilize storm sewer capacity, inlet structures are kept operational in order to get 
runoff into the system. All efforts are made to keep catch basins and inlet flared ends free 
of debris and sediments so as not to restrict inflow and cause flood damage. Leaf and lawn 
litter are the most frequent cause of inlet obstructions. On a routine basis, City staff visually 
inspects inlet structures to ensure they are operational. 

 Stormwater Basins 

Stormwater basins represent a sizable investment in the City’s drainage system. General 
maintenance of these facilities helps ensure proper performance and reduces the need for 
major repairs. Periodic inspections are performed to identify possible problems in and 
around the basin. Inspection and maintenance cover the following: 

1) Basin outlets 

2) Basin inlets 

3) Side slopes 

4) Sediment buildup 

The City’s SWPPP includes a Pond Treatment Effectiveness Assessment Plan that 

identifies procedures and timeline for inspecting stormwater basins to prioritize sediment 

removal projects.  Upon completion, the originally intended water quality treatment 

capacity of the stormwater basin will be restored.  The City has developed a plan and 

timeline for completion and will begin implementation in 2018. 

 Basin Outlets 

A key issue with stormwater basins is ensuring that the outlets perform at design capacity. 
Inspection and maintenance of basin outlets address the following: 
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1) The area around outlets is kept free and clear of debris, litter, and heavy vegetation. 

2) Trash guards are installed and maintained over all outlets to prevent clogging of the 

downstream storm sewer. Trash guards are inspected at least once a year, typically in 

the spring, to remove debris that may clog the outlet. Problem areas are addressed 

more frequently, as required. 

3) Emergency overflow outlets are provided for all ponds when possible. These are kept 

clear of debris, equipment, and other materials and properly protected against 

erosion. 

 Basin Inlets 

Inspection and maintenance of basin inlets address the following: 

1) Inlets are inspected for erosion. Where erosion occurs near an inlet, energy 

dissipaters or riprap are installed. 

2) Inlets are inspected for sediment deposits, which can form at the inlets due to poor 

erosion practices upstream. Where sediment deposits occur, these are removed to 

ensure design capacities of storm sewers entering the basin are maintained. 

 Side Slopes 

Inspection and maintenance of basin side slopes address the following: 

1) Side slopes are kept well-vegetated to prevent erosion and sediment deposition into 

the basin. Severe erosion alongside slopes can reduce the quality of water discharging 

from the basin and require dredging of sediments from the basin. 

2) Noxious weeds are periodically removed from around basins. 

3) Some basins in highly developed areas require mowing. If mowing is performed, a 

buffer strip of 20 feet or more adjacent to the normal water level is typically 

maintained. This provides filtration of runoff and protects wildlife habitat. 

 Sediment Buildup 

Inspection and maintenance of sediment buildup in basins address the following: 

1) Basins are inspected to determine if sediment buildup is causing significant loss of 

storage capacity from design levels. Excessive sediment buildup significantly reduces 

the stormwater treatment efficiency of water quality ponds. 

2) Sediment removal is performed where excessive sediment buildup has occurred. As a 

general guideline, ponds require dredging every 15 to 20 years. 

The Pond Treatment Effectiveness Assessment Plan in the City’s SWPPP should be 

followed.  These are standalone documents included in the City’s MS4 requirements 

and not included in this plan. 

 De-icing Practices 

Minnesota receives approximately 54 inches of snow during a typical year. This requires a large 
amount of de-icing chemicals (primarily salt) to be applied to roads and sidewalks each winter. 
Estimates indicate that 80 percent of the environmental damage caused from de-icing chemicals 
is a result of inadequate storage of the material (MPCA 1989). Improper storage as well as 
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overuse of salt increases the risk of high chloride concentrations in runoff and groundwater. High 
chloride concentrations can be toxic to fish, wildlife, and vegetation. 

The City currently uses a storage facility designed according to Minnesota Department of 
Transportation (MNDOT) specifications for runoff control. De-icing material is stored under 
cover to minimize potential for groundwater contamination and runoff. 

The City will continue to use and improve procedures it has established for efficient application 
of de-icing materials to reduce cost and minimize environmental damage. Good accounting of 
materials applied during a season is in place. Street conditions are assessed for each individual 
event and ice control material application is adjusted accordingly. Equipment is maintained in 
good working order to place ice control material on roadways and is properly calibrated to 
prevent excessive application. 

  Street Sweeping 

Street sweeping is an integral part of the City’s effective surface water management system. The 
objective of street sweeping is to minimize impacts from leaf litter, sand, salt and other debris on 
the surface waters of the City. It greatly reduces the volume of sediments that have to be cleaned 
out of sump structures and downstream waterbodies. The City will continue to practice a 
minimum of two sweeping operations a year, in spring and fall. All City streets in the urbanized 
residential areas are swept. 

The CLFLWD prepared the Forest Lake Enhanced Street Sweeping Plan in 2017 and the City 
was awarded a grant to purchase a regenerative air sweeper to be purchased in 2018.  The City 
will increase sweeping frequency in targeted areas based on the recommendations in the Street 
Sweeping Plan.  The following describe the anticipated total suspended solids and total 
phosphorus removals when the sweeper is under operation. 

• Clear Lake: 6,909 tons/yr TSS, 20 lbs/yr TP 

• Forest Lake: 120,554 tons/yr TSS, 122 lbs/yr TP 

• Shields Lake: 635 tons/yr TSS, 1.6 lbs/yr TP 

• Keewahtin Lake: 600 tons/yr TSS, 2.3 lbs/yr TP 

• Comfort Lake: 8,209 tons/yr TSS, 22 lbs/yr TP 

• All Combined: 136,908 tons/yr TSS, 167 lbs/yr TP 

6.5 EDUCATION 

 Overview 

Education plays an important role in any effort to implement a stormwater management program. 
The objectives of an education effort differ based on the target audience. In general, the target 
audiences comprise City Staff, City residents, and the development community. 

 City Staff 

City Staff have a wide range of responsibilities in the implementation of the LWMP, including: 

 System inspection, maintenance, and operation 

 Maintaining performance levels and efficiency of stormwater facilities 

 Planning and management of projects aimed at pollutant removal 

 Good housekeeping on City-owned property 

 Requiring and evaluating BMPs during plan review 
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 Planning and delivering education programs 

 Working out cooperative arrangements with regulatory and non-regulatory organizations to 

achieve LWMP objectives 

 Assisting the City Council in the application of the LWMP policies. 

 City Residents 

In order to obtain the necessary political and economic support for successful LWMP 
implementation, it is vital to inform City residents about basic stormwater management, flood 
mitigation and water quality concepts, and policies and recommendations in the LWMP. 

The City of Forest Lake keeps its residents informed through project specific mailings and their 
website. Public meetings are also held to invite public input on certain issues. 

 Development Community 

The LWMP is designed to provide the official policy direction that City Staff and the City 
Council desire to guide stormwater mitigation for new and redevelopment projects. 

Information about mitigation requirements is disseminated to developers and their consulting 
engineers as early as possible in the development review process. In this way, developers know 
what is expected of them and can consider the requirements in their initial assessments of the site 
as well as incorporate the necessary BMPs in any subsequent designs. 

Meetings between key City staff and the developers as early as possible in the review process are 
important for the successful implementation of the City goals and policies. This helps define 
expectations for submittals, clarify regulatory compliance issues, and provide additional detailed 
guidance. 

6.6 CAPITAL IMPROVEMENT PROGRAM 

As part of the NPDES MS4 program the City of Forest Lake now prepares and annual budget 
outlining the costs associated with implementing the SWPPP. Depending on specific changes in 
to permitting requirements and long term planning efforts, the budget changes each year to 
accommodate the specific needs of the program. 

In addition, to the system improvements outlined in the MS4 program, the city has also identified 
larger projects in which improvements to the stormwater system would result in significant 
improvements to the receiving waterbodies. These projects are listed in Table 17.  The projects 
are not listed in any particular order, but are generally prioritized by the water quality and 
quantity concerns of the receiving water, alignment with other City capital improvement projects 
and funding opportunities, and other stakeholder needs.  For instance, projects that have an 
approximate timeline in 2018 – 2019 are generally higher immediate priority because they align 
with City capital improvement projects, to meet prioritized MS4 program management goals and 
to address the highest water quality concerns.  Project funding could easily change prioritization 
and the City maintains flexibility in implementing future projects. 
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Table 18:  Summary of Future Stormwater Projects. 

Project 

Improvement 

Cost Estimate1 

(thousands of 

dollars) 

Approximate 

Project 

Timeline 

Funding Source 

Low High 

190th Street North Drainage 
Improvements 

100 150 2020+ RCWD/City 

Heath Avenue Court North Drainage 
Improvements 

50 100 2020+ CLFLWD/City 

Green Valley Estates Drainage 
Improvements 

100 300 Unknown City 

Implement the TH61 WQ and 
Aesthetics Plan 

400 900 Ongoing MnDOT/County/City/RCWD/CLFLWD 

Castlewood Golf Course Parking Lot 20 30 2019+ CLFLWD/BWSR/City 

Implement Enhanced Street Sweeping 
Plan 

15 50 Ongoing CLFLWD/RCWD/City/BWSR 

Forest Road Water Quality Structure 
(South) 

80 150 2020 City/BWSR/RCWD 

Stormwater Pond Assessment 70 110 2018 City 

City Center Stormwater Reuse Project 100 300 Unknown RCWD/City 

Comprehensive Hydraulic and Water 
Quality Modeling 

50 120 Ongoing City 

Everton Townhome Stormwater Reuse 250 750 Unknown RCWD/BWSR/City 

LELA School Stormwater Reuse 250 750 Unknown RCWD/City/Private 

Judicial Ditch 4 Watershed Analysis 
and Development Planning 

15 30 2018-2019 RCWD/City 

Forest Lake Dead End Streets TBD 2019+ CLFLWD/City 

Shields Lake Water Quality 
Improvements 

TBD 2018 CLFLWD/City 

Judicial Ditch 4 Drainage 
Improvements 

TBD 2020+ RCWD/City 

Public & Private Drainage Ditch 
Maintenance 

TBD Ongoing City/RCWD/CLFLWD 

Total 1485 3710   
1 Cost estimates include only stormwater related improvements and are subject to change.  Costs will be 

analyzed annually as project timelines are realized. 

 

6.7 FINANCING 

In 2008, the City of Forest Lake implemented a stormwater utility to fund the increasing costs of 
stormwater management within the City. In 2012, this utility was increased to fund a full-time 
position on City Staff and capital improvements to the stormwater system.  These efforts were 
taken to stabilize the funding of the stormwater management program and general maintenance 
associated with stormwater facilities. The total cost of the City of Forest Lake’s stormwater 
drainage system includes financing the maintenance of the system as well as construction of 
future improvements and enhancements.  Future adjustments may be needed to accommodate 
anticipated drainage improvements.  

In addition to the utility, the City will also pursue cooperating projects with local watersheds for 
cost sharing, such as the 2012 “TH 61 Aesthetics and Water Quality Improvements and Planning 
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Study”. Implementing these types of plans, which are cooperatively constructed, will aide in 
obtaining grants and outside agency funding. 

The City of Forest Lake, CLFLWD and RCWD have developed successful partnerships and 
Board of Water and Soil Resources (BWSR) Clean Water Fund (CWF) grants and will continue 
to identify water quality improvement projects that have regional significance.  Projects identified 
in this plan, the Clear Lake Diagnostic Study (RCWD), the Forest Lake Diagnostics Study and 
Implementation Plan (CLFLWD), the Shields Lake Diagnostic Study (CLFLWD), this 
comprehensive LWMP and other available reports should act as a foundation for project selection 
and preliminary budget. 

6.8 AMENDMENT PROCEDURES 

The Forest Lake LWMP is intended to extend through the year 2028.  Updates to this plan will 
occur every 10 years and align with the Comprehensive Plan update schedule defined by the 
Metropolitan Council.  For the plan to remain dynamic, an avenue must be available to 
implement new information, ideas, methods, standards, management practices and any other 
changes that may affect the intent and/or results of the LWMP. The amendment procedure for the 
LWMP is presented below. 

 Request for Amendment 

Written request for a plan amendment is submitted to City staff. The request shall outline 
the need for the amendment as well as additional materials that the City will need to 
consider before making its decision. 

 Staff Review of Amendment 

A decision is made as to the validity of the request. Three options exist: 1) reject the 
amendment, 2) accept the amendment as a minor issue, with minor issues collectively 
added to the plan at a later date, or 3) accept the amendment as a major issue, with major 
issues requiring an immediate amendment. In acting on an amendment request, City staff 
shall recommend to the City Council whether or not a public hearing is warranted. 

 Council Consideration 

The amendment and the need for a public hearing shall be considered at a regular or special 
Council meeting. Staff recommendations should also be considered before decisions on 
appropriate action(s) are made. 

 Public Hearing and Council Action 

This step allows for public input based on public interest. The City Council shall determine 
when the public hearing should occur in the process. Based on the public hearing, the City 
Council could approve the amendment. 

 

 Watershed District Approval 

All proposed amendments must be reviewed by the Watershed Districts, Metropolitan 
Council and Washington County prior to final adoption of the amendments. 

 Council Adoption 

Final action on an amendment, following approval by the Watershed Districts, is City 
Council adoption. However, prior to the adoption, an additional public hearing could be 
held to review the plan changes and notify the appropriate stakeholders. 
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6.9 REPORT TO COUNCIL 

Reports will be made by City staff summarizing development changes, capital improvements, and 
other water management-related issues that occur on a project related basis. Available funding 
sources for water resource issues should be explored for each project. Grant programs are 
important to review since they may change annually. These changes do not likely necessitate 
individual amendments to the LWMP. The reports should, however, be considered when the 
LWMP is brought up to date. 

The City’s LWMP will remain in effect through the year 2028. The City will then review the 
LWMP for consistency with current water resource management methods. 

At that time, all reports and past amendments will be added to the document. Depending on the 
significance of changes, a new printing of the LWMP may be appropriate. At a minimum, the 
Capital Improvement Program should be amended every five years. 
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7. SUMMARY AND RECOMMENDATIONS 

7.1 SUMMARY 

The City of Forest Lake Local Water Management Plan is a comprehensive planning document 
that guides protection of the City’s surface and groundwater resources. The emphasis of the 
LWMP is the need for standardization – standardized hydrologic analysis, lakes classification, 
ordinances and more. Consequently, the ultimate purpose of the LWMP is not new initiatives but 
a summary of current initiatives. These initiatives are essential to the preservation of the City’s 
water resources and come at no small price to the City and its residents. 

The City of Forest Lake LWMP is also a response to the statutory requirement that local 
jurisdictions prepare local water management plans in conformance with applicable watershed 
plans. Minnesota statutes and rules are clear on the subjects necessary to address within local 
plans. Reflective of this content requirement the following has been incorporated into the City of 
Forest Lake LWMP: 

• An executive summary of the LWMP that highlights major content 

• A statement of purpose for the City of Forest Lake LWMP 

• A land and water resources inventory section that describes the setting for surface and 
groundwater management 

• A section outlining the City’s goals and policies 

• An assessment of current problems, challenges, and opportunities both in terms of flood 
control and water quality 

• An implementation plan consisting of various components including: 

� Regulatory responsibilities 

� System design standards, operations, and maintenance 

� Education 

� A capital improvement plan and financing discussion 

7.2 RECOMMENDATIONS 

The City of Forest Lake Local Water Management Plan is submitted to the City Council with the 
following recommendations: 

• That the recommendations toward standardization contained herein be followed. 

• That the City continues to operate its surface water system in accordance with this 
LWMP. 

• That the City continues to foster a sense of common purpose among itself and the 
watershed organizations within the City. 

• That the design standards described herein be applied. 

• That the City adopt this Local Water Management Plan and implement amendments to it 
as deemed necessary. 
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Figure SW-01 - Regional Location Map
July 2018
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Figure SW-03 - Existing Land Use
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Figure SW-04 - Zoning
January 2018
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Figure SW-05 - 2040 Future Land Use
April 2019
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Figure SW-06 - Soils
July 2018
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Figure SW-12 - Major Subwatersheds and Drainage Paths
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Figure SW-13 - Storm Sewer System
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Appendix B: Ordinances 
 
Chapter 151 – Stormwater Management 

Chapter 153 – Zoning Code – Land Alteration and Grading Regulations 

Chapter 153 – Zoning Code – 153.343: Shoreland Overlay District 

Chapter 154 – Flood Plain Management 
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��������� ��	
��
���������
���	��
��	�	��������������������� !�"#$�%&$%'�%()*+,+,-�%�.%/$&0*1&'$�*&�.%/$&�2%'+,�/#%/�#%3$�2$$,�*&�4%5�2$�0*3$&$(�25�%&$-+*,%6�76**(!��������8�9!�"#$�0#%,,$6�*7�/#$�.%/$&0*1&'$:�/#$�2$(�*7�.%/$&�2%'+,':�%,(�/#*'$�;*&/+*,'�*7�/#$%()*+,+,-�76**(�;6%+,'�/#%/�%&$�&$%'*,%265�&$<1+&$(�/*�0%&&5�%,(�(+'0#%&-$�76**(�.%/$&�%,(�;&*3+($�.%/$&'/*&%-$�(1&+,-�%�&$-+*,%6�76**(!���=9�>�?@A���A!�B*+6'�/#%/�%&$�'%/1&%/$(:�76**($(:�*&�;*,($(�6*,-�$,*1-#�(1&+,-�/#$�-&*.+,-�'$%'*,�/*($3$6*;�%,%$&*2+0�0*,(+/+*,'�+,�/#$�1;;$&�;%&/!���=9�>��=9C�?@DEFEC�C�� !�G%0&*;#5/+0�;6%,/�6+7$�-&*.+,-�+,�.%/$&:�'*+6�*&�*,�%�'12'/&%/$�/#%/�+'%/�6$%'/�;$&+*(+0%665�($7+0+$,/�+,�*H5-$,�%'�%�&$'16/�*7�$H0$''+3$�.%/$&�0*,/$,/!����� �@��ACI>J� F@�>@�EDE���KE C@�?C�D�C�EA!�L,5�0#%,-$�*7�/#$�6%,(�'1&7%0$:�+,061(+,-&$4*3+,-�3$-$/%/+3$�0*3$&:�$H0%3%/+,-:�7+66+,-:�-&%(+,-�%,(�/#$�0*,'/&10/+*,�*7�%,5�'/&10/1&$!@@@K�?�M@@G+,,$'*/%�N*661/+*,�O*,/&*6�L-$,05!@@@ ��EAM@@"#$�P%/+*,%6�N*661/%,/�Q+'0#%&-$�R6+4+,%/+*,�B5'/$4S�/#$�;&*-&%4�7*&�+''1+,-:�4*(+75+,-:&$3*T+,-:�&$+''1+,-:�/$&4+,%/+,-:�4*,+/*&+,-:�%,(�$,7*&0+,-�;$&4+/'�1,($&�/#$�O6$%,�U%/$&�L0/�VWW�XYZ:XZ[:\Y]�%,(�\Ŷ_�%,(�XXO!̀!a!�WW�ZXZb:ZX][:�ZX\]�%,(�ZX\̂�%1/#*&+c+,-�/#$�(+'0#%&-$�*7�;*661/%,/'�/*.%/$&�*7�/#$�d,+/$(�B/%/$'!@@@�E>A� M@@L,5�+,(+3+(1%6:�7+&4:�0*&;*&%/+*,:�;%&/,$&'#+;:�7&%,0#+'$:�%''*0+%/+*,�*&�-*3$&,4$,/%6�$,/+/5!����IJ��?@8�CE>A!�U%/$&'�*7�/#$�'/%/$�%'�($7+,$(�+,�G!B!�W�ZYXe!YŶ:�B12(!�Ẑ:�%'�+/�4%5�2$�%4$,($(7&*4�/+4$�/*�/+4$!���>EF�� ��@�����!�L�76**(�/#%/�+'�&$;&$'$,/%/+3$�*7�6%&-$�76**('�T,*.,�/*�#%3$�*001&&$(�-$,$&%665�+,/#$�'/%/$�%,(�&$%'*,%265�0#%&%0/$&+'/+0�*7�.#%/�0%,�2$�$H;$0/$(�/*�*001&�*,�%,�%3$&%-$�7&$<1$,05�+,�/#$4%-,+/1($�*7�%�ZYY�5$%&�&$01&&$,0$�+,/$&3%6!���>ECE C�� @��?���C9!�L�;$&4%,$,/�,%/1&%6�*&�4%,4%($�'/&10/1&$�/#%/�;&*3+($'�7*&�/#$�'/*&%-$�*7'/*&4�.%/$&�&1,*77�25�4$%,'�*7�%�;$&4%,$,/�;**6�*7�.%/$&!���AE��KE C!��B*6+(�4+,$&%6�*&�*&-%,+0�4%/$&+%6�/#%/:�+,�'1';$,'+*,:�+'�2$+,-�/&%,';*&/$(:�*&�#%'�2$$,4*3$(�7&*4�+/'�*&+-+,%6�'+/$�25�%+&:�.%/$&:�-&%3+/5:�*&�+0$�%,(�#%'�2$$,�($;*'+/$(�%/�%,*/#$&�6*0%/+*,!@@@AC�>K8�CE>@����IC�� @�>EDE C�� @��� @fA8���gM@@L�)*+,/�'/*&4�.%/$&�%,(�$&*'+*,�%,('$(+4$,/�0*,/&*6�;6%,�0*,/%+,+,-�/#$�&$<1+&$4$,/'�*7�/#+'�0#%;/$&:�/#%/�.#$,�+4;6$4$,/$(�.+66�($0&$%'$�'*+6$&*'+*,�*,�%�;%&0$6�*7�6%,(�%,(�*77h'+/$�,*,h;*+,/�;*661/+*,!@@@AC�>K8�CE>@>I ���M@@B1&7%0$�.%/$&�%&+'+,-�7&*4�&%+,:�',*.�*&�/#$�%0/+*,�*7�%,5�;$&'*,!���AC>I?CI>E!�L,5/#+,-�4%,17%0/1&$(:�0*,'/&10/$(:�*&�$&$0/$(�.#+0#�+'�,*&4%665�%//%0#$(�/*�*&;*'+/+*,$(�*,�6%,(:�+,061(+,-�;*&/%26$�'/&10/1&$':�$%&/#$,�'/&10/1&$':�&*%(':�;%&T+,-�6*/'�%,(�;%3$(�'/*&%-$%&$%'!@@@8�CE>A@��@C=E@AC�CEM@@L'�($7+,$(�+,�G!B!�W�ZẐ!YZ:�'12(!�]]:�%66�'/&$%4':�6%T$':�;*,(':�4%&'#$':.%/$&0*1&'$':�.%/$&.%5':�.$66':�';&+,-':�&$'$&3*+&':�%<1+7$&':�+&&+-%/+*,�'5'/$4':�(&%+,%-$�'5'/$4'�%,(�%66*/#$&�2*(+$'�*&�%001416%/+*,'�*7�.%/$&:�'1&7%0$�*&�1,($&-&*1,(:�,%/1&%6�*&�%&/+7+0+%6:�;126+0�*&�;&+3%/$:.#+0#�%&$�0*,/%+,$(�.+/#+,:�76*.�/#&*1-#:�*&�2*&($&�1;*,�/#$�'/%/$�*&�%,5�;*&/+*,�/#$&$*7!���8EC�� �A!�i%,('�/&%,'+/+*,%6�2$/.$$,�/$&&$'/&+%6�%,(�%<1%/+0�'5'/$4'�.#$&$�/#$�.%/$&�/%26$�+'�1'1%665%/�*&�,$%&�/#$�'1&7%0$�*&�/#$�6%,(�+'�0*3$&$(�25�'#%66*.�.%/$&!�̀*&�;1&;*'$'�*7�/#+'�($7+,+/+*,:�.$/6%,('�41'/#%3$�/#$�7*66*.+,-�/#&$$�%//&+21/$'j������VZ_���k%3$�%�;&$(*4+,%,0$�*7�#5(&+0�'*+6'S
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��������� ��	
��
���������
���	��
��	�	������������������������ !�"�#�$��"%������� !�&#�$�'!#%�&#"�(�#%�"�#)#�%�#"�����*#�$+(�,!�)�*��-�����.�"�'���"�/&�"�0,-./1��"%�#(��&(2��"*2!��'�%��2����������#")#&����#2"�'!#%�&#"�(�#%�"�#)#�%�#"�����*#�$+(�,-./3������041���5����66&#*�"��(��&&�'#7��*2"(#%����#2"��2���%!*#"'�����"��%�)2��(�2�����������"�'���"��)�*#&#�#�(8$�#"*2�62���#"'�����!(��2)�"��!��&��262'��6�$��"%�&�"%�*27���(!*���(����&�"%(9�62"%(9�"��!��&�(��&�(��"%%�6��((#2"(��(����$��:#(��8�)2���%�7�&26��"���2�����%�'������������$�*�"��**2��2%���������%%#�#2"�&�)&2�2)��������#��2!��*2�6�2�#(#"'�����#"��'�#�$�2�� !�&#�$�2)��������&�"%�2��62"%3������0;1���5���%��#"�'��($(����(��&&�8��*2"(��!*��%��"%�26����#2"�&��(� !#*<&$��(�62((#8&��%!�#"'*2"(��!*�#2"3�������0=1���5���)2&&2�#"'�(�2�����������"�'���"��6��*�#*�(�(��&&�8��#"7�(�#'���%�#"�%�7�&26#"'���(�2��������62&&!�#2"�6��7�"�#2"�6&�"�#"�����)2&&2�#"'�%�(*�"%#"'�2�%���2)�6��)���"*�>���������0�1���?")#&����#2"�2)��!"2))�2"@(#��9�#)�(!#��8&��(2#&�*2"%#�#2"(������7�#&�8&��)2��!(�A���������081���B&2������"!��#2"�8$�!(��2)�26�"�7�'�����%�(��&�(��"%�"��!��&�%�6��((#2"(A���������0*1���,�2�������������"�#2"�)�*#&#�#�(A��"%���������0%1���,�2���������%���"�#2"�)�*#&#�#�(3������0C1���D�*2�8#"��#2"�2)�(!**�((#7��6��*�#*�(���$�8��!(�%��2��*�#�7�������66&#*�8&���#"#�!��*2"��2&�� !#����"�(�(6�*#)#�%�#"�%#7#(#2"�0E1��827�3�F!(�#)#*��#2"�(��&&�8��6�27#%�%�8$������66&#*�"��)2����������2%(�&�*��%3������0G1���5���8�"<(�2)���"��!��&��������$�(��&&�"2���:*��%�C�)�����2�#H2"��&��2�E�)22��7���#*�&3������0I1���5���'��%#�"��2)�����"��!��&��������$�8�"<�(��&&�"2���:*��%���'��%��������#&&���(!&��#"���7�&2*#�$������#&&�*�!(����2(#2"�2)�����8�"<(�2)������������$3������0J1���5���8�%�2)�����"��!��&��������$�(��&&�8��6�2��*��%��#����!�)�2��(2%3��?)��!�)�2��(2%��#&&�"2��)!"*�#2"6�26��&$9�����8�%�(��&&�8��%�(#'"�%��#������!�)���#")2�*���"�����9��#6��6�2��2�����(!#��8&�����(!��(��(�66�27�%�8$�����K#�$�L"'#"�����(��2�6��7�"����2(#2"�2)�����8�%�2)������������$3��M#6��6�(��&&�*2"(#(��2) !���#�%�&#��(�2"��2��)#�&%�(�2"��0#)���"%2���#6��6�#(�!(�%13��5����#6��6�(��&&�8��"2�(��&&������"�4�#"*��(( !����2��&��'������"�4�)����( !���3������0N1���5���)&2��7�&2*#�$�#"�����"��!��&��������$�(��&&�8��*2"��2&&�%��2���7�&2*#�$�������#&&�"2��*�!(���2(#2"�2)�����"��!��&��������$3��?)�����)&2��7�&2*#�$�#"�����"��!��&��������$�#(�(!*���������2(#2"�2)�����!�)(#%����&&��#&&�2**!�9��"%�����7�&2*#�$�*�""2��8��%�*���(�%�7#��7�&2*#�$�*2"��2&�(��!*�!��(9����"�2���������#�&(���$���6&�*���!�)�2"�����(#%����&&(�(!*���(9��!�)���#")2�*���"������2���#6��63���0F1���OPQRSTUQVWTXWYXQ3�,�2�����������"�'���"��)�*#&#�#�(�*2"(��!*��%�#"�����*#�$�(��&&�8��%�(#'"�%�#"�**2�%�"*���#�������*#�$+(�,-./��"%��**2�%#"'��2������2(��*!���"����*�"2&2'$��(���)&�*��%�#"�����./KD6!8&#*��#2"�ZRTTPQ[VWU\V[Y]̂ WVPYUZWT_Ẁ3���0a1���bPV̀WTX3������0E1���M!"2))�(��&&�"2��8��%#(*���'�%�%#��*�&$�#"�2����&�"%(��#��2!��6��(���&���"��2)������!"2))3������041���D�6�2��*�#7��8!))���(��#6�2)�"��!��&�7�'����#2"�(��&&�8��6�27#%�%���2!"%��&&����&�"%(�#"��**2�%�"*��#���c�EC;3;=;3������0;1���-��&�"%(��!(��"2��8��%��#"�%�2��)#&&�%9���2&&$�2��6���#�&&$9�!"&�((���6&�*�%�8$���(�2�#"'�2��*����#"'���&�"%�����(�2)����&��(��� !�&�6!8&#*�7�&!��#"��**2�%�"*���#���c�EC;3;=;3�M�6&�*���"���!(��8��'!#%�%�8$����)2&&2�#"'�6�#"*#6&�(�#"�%�(*�"%#"'�2�%���2)�6�#2�#�$>���������0�1���D72#%#"'�����%#��*��2��#"%#��*��#�6�*��2)������*�#7#�$��������$�%�(��2$�2��%#�#"#(���������&�"%(A
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 !"#!$%"& '()*+,-."/ 0.123435.'26,......789...:;<=>?@ABCD.EFG.HIG.JK.LMN.IFJOGPLMQ.JK.RHSPTU.VLWGOIX.WFG.ITYG.LMQ.IFLRG.JK.PJWIX.WFG.HIGX.ITYGXWNRG.LMQ.PJULWTJM.JK.IWOHUWHOGI.JM.PJWIX.WFG.TMIWLPPLWTJM.LMQ.ZLTMWGMLMUG.JK.VLWGO.IHRRPN.LMQ.VLIWG.OGZJ[LPINIWGZIX.WFG.\OLQTM\.LMQ.KTPPTM\.JK.LMN.IFJOGPLMQ.LOGLX.WFG.UHWWTM\.JK.IFJOGPLMQ.[G\GWLWTJMX.LMQ.WFGIHSQT[TITJM.JK.PLMQ.IFLPP.SG.TM.KHPP.UJZRPTLMUG.VTWF.WFG.WGOZI.JK.WFTI.IGUWTJM.LMQ.JWFGO.LRRPTULSPGOG\HPLWTJMI].̂M.ULIGI.VFGOG.IWLMQLOQI.UJMKPTUW.VTWF.WFG.IWLMQLOQI.JK.WFG.SLIG.YJMTM\.QTIWOTUWIX.WFG.ZJOGOGIWOTUWT[G.IWLMQLOQ.VTPP.ROG[LTP]......7_9...̀Ca<?bc.aCde?aCfD.........7L9...g.RGOZTW.TI.OGhHTOGQ.KJO.WFG.UJMIWOHUWTJM.JK.SHTPQTM\I.JO.SHTPQTM\.LQQTWTJMI.7LMQ.TMUPHQTM\.IHUFOGPLWGQ.LUWT[TWTGI.LI.UJMIWOHUWTJM.JK.QGUiIX.KGMUGIX.LMQ.IT\MI9X.WFG.TMIWLPPLWTJM.LMQjJO.LPWGOLWTJM.JK.IGVL\GWOGLWZGMW.INIWGZIX.LMQ.\OLQTM\.LMQ.KTPPTM\.LUWT[TWTGI].gRRPTULWTJM.KJO.L.RGOZTW.IFLPP.SG.ZLQG.WJ.WFG.UTWN].EFGLRRPTULWTJM.IFLPP.TMUPHQG.WFG.MGUGIILON.TMKJOZLWTJM.IJ.WFLW.WFG.UTWN.ULM.QGWGOZTMG.WFG.ITWGkI.IHTWLSTPTWN.KJOWFG.TMWGMQGQ.HIG.LMQ.WFLW.L.UJZRPTLMW.IGVL\G.WOGLWZGMW.INIWGZ.VTPP.SG.ROJ[TQGQ].........7S9...g.RGOZTW.LHWFJOTYTM\.LM.LQQTWTJM.WJ.LM.GlTIWTM\.IWOHUWHOG.IFLPP.IWTRHPLWG.WFLW.LM.TQGMWTKTGQ.KLTPGQIGVL\G.WOGLWZGMW.INIWGZ.IFLPP.SG.OGUJMIWOHUWGQ.JO.OGRPLUGQ]......7m9...n;b?o?B@b?;A.b;.bpC.qC=@ab<CAb.;o.n@bea@>.rCc;eaBCcD.........7L9...sJRTGI.JK.LPP.MJWTUGI.JK.LMN.RHSPTU.FGLOTM\.WJ.UJMITQGO.[LOTLMUGIX.LZGMQZGMWIX.JO.UJMQTWTJMLPHIGI.HMQGO.PJULP.IFJOGPLMQ.ZLML\GZGMW.UJMWOJPI.IFLPP.SG.IGMW.WJ.WFG.sJZZTIITJMGO.JO.WFG.sJZZTIITJMGOkIQGIT\MLWGQ.OGROGIGMWLWT[G.LMQ.RJIWZLOiGQ.LW.PGLIW.8t.QLNI.SGKJOG.WFG.FGLOTM\I].uJWTUGI.JK.FGLOTM\I.WJUJMITQGO.ROJRJIGQ.IHSQT[TITJMIjRPLWI.IFLPP.TMUPHQG.UJRTGI.JK.WFG.IHSQT[TITJMjRPLW].........7S9...g.UJRN.JK.LRROJ[GQ.LZGMQZGMWI.LMQ.IHSQT[TITJMIjRPLWI.LMQ.KTMLP.QGUTITJMI.\OLMWTM\.[LOTLMUGI.JOUJMQTWTJMLP.HIGI.HMQGO.PJULP.IFJOGPLMQ.ZLML\GZGMW.UJMWOJPI.IFLPP.SG.IGMW.WJ.WFG.sJZZTIITJMGO.JO.WFGsJZZTIITJMGOkI.QGIT\MLWGQ.OGROGIGMWLWT[G.LMQ.RJIWZLOiGQ.VTWFTM.8t.QLNI.JK.KTMLP.LUWTJM]......7v9...w@a?@ABCcD.........7L9...xLOTLMUGI.ZLN.JMPN.SG.\OLMWGQ.TM.LUUJOQLMUG.VTWF.yTMMGIJWL.zWLWHWGI].uJ.[LOTLMUG.ZLN.SG\OLMWGQ.KJO.ROJFTSTWGQ.HIGI].........7S9...{FGM.L.[LOTLMUG.TI.LRROJ[GQ.LKWGO.WFG.|GRLOWZGMW.JK.uLWHOLP.}GIJHOUGI.FLI.KJOZLPPNOGUJZZGMQGQ.QGMTLP.TM.WFG.FGLOTM\.OGUJOQX.WFG.MJWTKTULWTJM.JK.WFG.LRROJ[GQ.[LOTLMUG.IFLPP.SG.IGMW.WJ.WFG|GRLOWZGMW.JK.uLWHOLP.}GIJHOUGI.LMQ.TMUPHQG.WFG.sTWN.sJHMUTPkI.IHZZLON.JK.WFG.RHSPTU.OGUJOQjWGIWTZJMNLMQ.WFG.KTMQTM\I.JK.KLUWI.LMQ.UJMUPHITJMI.VFTUF.IHRRJOWGQ.WFG.TIIHLMUG.JK.WFG.[LOTLMUG].........7U9...~JO.GlTIWTM\.QG[GPJRZGMWIX.WFG.LRRPTULWTJM.KJO.[LOTLMUG.IFLPP.UPGLOPN.QGZJMIWOLWG.VFGWFGO.LUJMKJOZTM\.IGVL\G.WOGLWZGMW.INIWGZ.TI.ROGIGMW.KJO.WFG.TMWGMQGQ.HIG.JK.WFG.ROJRGOWN].EFG.[LOTLMUGX.TK.TIIHGQXIFLPP.OGhHTOG.OGUJMIWOHUWTJM.JK.L.MJMUJMKJOZTM\.IGVL\G.WOGLWZGMW.INIWGZ]...7~9...�p;aC>@Af.B>@cc?o?B@b?;A.c�cbC<D.EFG.RHSPTU.VLWGOI.JK.WFG.~JOGIW.�LiG.FL[G.SGGM.UPLIITKTGQ.SGPJVUJMITIWGMW.VTWF.WFG.UOTWGOTL.KJHMQ.TM.yTMM].}G\I].RLOW.�8_t]mmtt.LMQ.WFG.�OJWGUWGQ.{LWGOI.̂M[GMWJON.yLRKJO.{LIFTM\WJM.sJHMWNX.yTMMGIJWLX.LMQ.QGIT\MLWGQ.JM.WFG.�KKTUTLP.�JMTM\.yLR.KJO.WFG.sTWN.JK.~JOGIW.�LiG]......789...n@bea@>.CA�?a;A<CAb.>@�CcD. �������.�����������.���� ���������.���sOLMSGOON.�LiG �_�8�8zFTGPQI.�LiG �_�8�_yHQ.�LiG �_�8���T\\TMI.�LiG _�_.
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2016 PUBLIC WORKS /
   ENGINEERING STANDARDS

CITY OF FOREST LAKE, MINNESOTA

Date: May 2016

Adopted by the Forest Lake City Council on May 9, 2016.

It is the intent that these Engineering Standards supersede any prior standards
adopted by the City of Forest Lake.
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CITY OF FOREST LAKE, MINNESOTA
2016 PUBLIC WORKS / ENGINEERING STANDARDS

The purpose of these Public Works / Engineering Standards is to provide consistency in
the level of detail required for the submittal of plans for preliminary plat approval, plan
preparation guidelines for public improvements, and to provide the applicant detailed
product material and construction requirements.

The City Council reviews and adopts these standards on an annual basis, and the City of
Forest Lake reserves the right to amend the requirements herein, as it may apply to
various site conditions.
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Sanitary Sewer and Water Works Rates/Charges

1. Water System Area Charges include distribution system expansion and related costs
associated with the extension of the trunk water distribution system required for
community growth. The charges are determined from the comprehensive water
system plan adopted by the City.

2. Sanitary Sewer Area Charges include facilities and related costs associated with the
expansion of the sanitary sewer system due to community growth. The charges are
determined from the comprehensive Sanitary Sewer plan adopted by the City. The
area charges have been established to recover costs associated with extension of
trunk sanitary sewer, 12” in diameter and larger.

3. Metropolitan Council Sewer Availably Charge (SAC) is a one-time fee to customers
for each new connection or increase in capacity demand of the Metropolitan
Disposal System.

4. City Water Availability Charge (WAC) is a water system connection charge
established to recover costs associated with the construction, reconstruction,
maintenance or expansion of the water supply, treatment, distribution and storage
facilities required to provide water service. The fee is determined from the
Comprehensive water system plan adopted by the City.

5. City Sanitary Sewer Core Fee (SAC) is a sanitary sewer system connection charge
established to recover costs associated with the maintenance, construction,
reconstruction and expansion, of sanitary sewer system including but not limited to
lift stations, SCADA system expansion, stand-by power systems, pump upgrades, and
related improvements.
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Project Acceptance Forms
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Project Acceptance Form

Project Name: ____________________________
CITY OF FOREST LAKE

Project No.________________________

Recommendation for Acceptance

This project included sanitary sewer, water main, storm sewer and street improvements.  The
improvements were installed as a private [public] improvement project based on plans and
specifications prepared by the Owner’s [City’s] Engineer. The majority of the work was completed in
20(xx)

This project was constructed in general conformance with standard policy and procedures of the City of
Forest Lake. The work is complete and in genera conformance with the plans and specifications.
Therefore this project is recommended for formal acceptance by the City Council for perpetual
maintenance.

     Date:_____________
City Engineer

Date:_____________
Public Works Director

Date:_____________
Finance Director

Date:_____________
Zoning Administrator

Date:_____________
City Administrator

Date:_____________
Parks & Recreation Coordinator

Date:_____________
Resident Project Representative

                               City Council Acceptance Date:_______________
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Project Acceptance Form

Project Name: ____________________________
CITY OF FOREST LAKE

Project No. ____________________

Recommendation for Acceptance

This project included a building, sanitary sewer service, water main service, storm sewer and street
improvements.  The improvements were installed as a private improvement project based on plans and
specifications prepared by the Owner’s Engineer. The majority of the work was completed in 20(xx).

This project was constructed in general conformance with standard policy and procedures of the City of
Forest Lake. The work is complete and in genera conformance with the plans and specifications.
Therefore this project is recommended for formal acceptance by the City Council for perpetual
maintenance.

   Date:_____________
City Engineer/Resident Project Representative

Date:_____________
Public Works Director

Date:_____________
Finance Director

Date:_____________
Zoning Administrator

Date:_____________
City Administrator

Date:_____________
Building Official

Date:_____________
Fire Inspector

Date:_____________
Parks & Recreation Coordinator

City Council Acceptance Date:_________________
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Engineering Design Standards
General Requirements

As set forth in various sections of the City ordinances, Developers of property within the City of
Forest Lake are required to submit certain plans and specifications for review and approval by
the City. These include, but are not limited to items such as grading plans, drainage plans,
topographic surveys, plats, street and utility plans and specifications.  Competent licensed
professionals shall prepare these plans and specifications.

The professional services required of the Developer might include an architect, land surveyor,
planner, wetland specialist and engineer. “Project Engineer” in this document refers to a
Professional Engineer registered in the State of Minnesota hired by the Developer. The Project
Engineer responsibilities include not only preparation of plans and specifications, but also
construction coordination with the City’s Resident Project Representative.

Whenever public improvements or other conditions of approval are required with an approved
development, a contract (Development Contract) is required between the Developer/property
owner and the City. This contract guarantees the City that all requirements will be satisfactorily
completed by the Developer. Within the development contract, the Developer has a choice in
determining how the required improvements will be handled. The Developer can either
construct and finance the improvements or request that they be installed under a public
improvement project, if approved by the City Council.

Developer Installed Public Improvements

If the Developer chooses to install required public improvements within the
development, the following procedures shall be followed:

a. The Developer shall submit plans, specifications and copies of all design
calculations to the City for review and approval.  The developer shall submit 5
paper copies and an electronic copy in AutoCAD’s DWG file format and PDF
format, of the approved plans/construction documents. These plans are to be
prepared by a Registered Professional Engineer and shall be in accordance with
City standards as outlined herein.

b. The City’s comprehensive plans for sanitary sewer, water, storm drainage and
thoroughfare plans shall be adhered to in design considerations.  All sanitary
sewer and water main testing shall be completed and copies of service ties
submitted to the City prior to issuance of any service connection permits.

c. The Developer shall submit a Grading, Drainage and Erosion/Sediment Control
Plan to the City for review and approval. No work is to begin until all erosion and
sediment control methods are in place and approved by the City. All project
operations must comply with the City’s Erosion Control Ordinance and all
applicable permits.
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d. The Developer shall provide proper notification of improvements to the
responsible governmental agencies, watershed districts, etc. affected by said
construction.  All necessary permits shall be obtained by the Developer and
copies provided to the City prior to commencing any work. All special
requirements of the responsible agencies shall be complied with.

e. The contractor shall submit a list of suppliers as well as all certification tests of
materials that will be used on the project to the City at the “Pre-construction”
meeting.

f. Any changes to the approved plans and specifications shall be approved by the
City in writing before changes are made in the field.

g. The City will provide inspections of public improvement work and shall be
notified 24 hours in advance of all scheduled tests so its representatives can be
present at the time tests are performed. The required tests will cover the
sanitary sewer, water main, storm sewer, street subgrade, bituminous base
course, bituminous wear course, concrete sidewalk, bituminous trail and curb
and gutter.

h. Upon completion of all the utility and road work required on both the public
and private portions of the project, the City will make the required final
inspections of all work. This includes a final inspection of all site grading and
approval by the City before any building permits will be issued. Before the final
payment is made to the contractor by the Developer, the City shall be satisfied
that all work is satisfactorily completed in accordance with the approved plans
and specifications, and the Project Engineer submit a written statement
attesting to same.

i. Acceptance of said work shall be made by the City and the project acceptance
for signed by all parties.

Private Improvements

If private drives or utilities are included in a development the following procedures
are required.

a. The design cross section of private drives shall be in accordance with the public
street design requirements or approved by the City.

b. Whenever practical, public sewer and water lines shall not be placed under
private drives. A twenty (20) foot utility and drainage easement will be required
for any public utilities that are not constructed within the public street right-of-
way.
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c. Private utility installation requires a permit from the City and will be required to
meet all applicable City Standards as determined by the City and/or Building
Official.

d. The entrance to each private drive must include design features that clearly
differentiate it from a public street such as concrete apron.

e. Private small utilities shall be installed per standard details GEN-1 of the City
Standard Details. Junction boxes shall not be installed on property lines that
have public utilities installed under them.
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Product/Material Requirements

The following list of items provides product material requirements for development projects in the City
of Forest Lake. The product material requirements have been established and adopted by the City to
provide consistency in the materials installed for sanitary sewer, water main, storm sewer, and streets.
Consistent material product requirements identify items that are consistent with today’s engineering
and construction practices, and provide for consistent maintenance practices.

Sanitary Sewer Materials

· Main Pipe
-Material ....................................................................................................... PVC
-Class

Depth to 18 feet............................................................................ SDR 35
Depth 18 feet to 26 feet ................................................................ SDR 26
Depth > 26 feet ................................................... as required by Engineer

· Manhole
-Type ................................................ Precast Concrete conforming to ASTM C478
-Install rubber gasket joint forming watertight seal conforming to ASTM C443
-Wrap each MH barrel joint with 12” mastic seal or ram-nek in barrel joint
-Type of Casting ........................................... R-1642-B Stamped “Sanitary Sewer”

With two concealed pick holes and self-sealing lids
-Outside drop Material ........................................................................ PVC DR 18
-HDPE adjustment rings ..................................... 2 minimum, 8” height maximum

Set bottom ring in mortar, glue remaining rings
Wrap exterior of rings with geotextile fabric

· Service Pipe
- Residential

Size ................................................................................................ 4 inch
Material ............................................................................................ PVC
Class ..................................................................................... Schedule 40

- Commercial  ........................................................... 6 inch (connect to manhole)
Size ................................................................................................ 6 inch
Material ............................................................................................ PVC
Class ..................................... SDR 26, 150 psi pressure rating ASTM 2241

- Risers  .......................................................... same requirements as service pipe
· Cleanout

-Material ....................................................................................................... PVC
-Class ......................... SDR 26 or schedule 40, 150 psi pressure rating ASTM 2241
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Water Main Materials

· Main Pipe
- Material ................................................................ PVC C-900 (4” to 12”), DR-18

 ................................................................. PVC C-905 (14” to 48”), DR-25
-Directional Drill .................................................. Fusible C900 (4” to 12”), DR-18

 ..............................................................Fusible C900 (14” to 48”), DR-25
-Fittings ...................................................... DIP, Epoxy Coated, U.S. Manufacture
-Fitting Bolts ........................................................................................... Cor-Blue
-Restraints ............................................................................................ Mega-Lug
-Tracer wire .........Copperhead 12 gauge copper clad steel – 30V rating, insulated

· Hydrant
-Type ............................................................................... Waterous Pacer WB-67
-Operating Rod ................................................................................... Heavy Duty
-Body bolts .................................................................................... Stainless Steel
-Tracer Wire Access Box ................................................... Magnetized Tracer Box

Snake Pit Magnetized Tracer Box by Copperhead Industries,
Concrete/Driveway Tracer Box Model, or approved equal

· Valves
-Type 12” or less .............................. Resilient Wedge Gate Valve (AWWA C515)

14” or greater ........................................... Butterfly Valve (AWWA C504)
-Manufacturer . Waterous, American Flow Control 2500 Series or approved equal
-Valve Box ...................................................... 4” through 12” – Tyler 6860 Series
-Bottom Bell section .......................... 4” through 12” Power Seal Ductile Iron Box
-Gate Valve Box Adaptor Plate ................................ ¼” Steel w/protective coating

by Adaptor, Inc. or approved equal
-Valve Body Bolts........................................................................... Stainless Steel
-Extension Rod (single piece steel) ........Top Nut – 12”-18” below finished surface

· Residential Service Pipe
-Service Size ...................................................................................... 1” Diameter
-Service Material ....... Type “K” Copper or Polyethylene Plastic pipe (CTS-SDR-11)
-Service Saddles.......................... Long stainless steel saddles for PVC water main

 .........................................................Fused saddles for HDPE water main
-Type of Corporation Stop ............ Mueller ball valve. H-25000 or approved equal
-Type of Curb Stop .........................Mueller ball valve H-25154 or approved equal
-Type of Curb Box ......................................... Mueller H-10300 or approved equal
-Pigtail Length .............................................................. 10 feet with crimped end
-Tracer wire .........Copperhead 12 gauge copper clad steel – 30V rating, insulated
-Casting for curb box in paved area ............. Neenah R-1914-A or approved equal

· Irrigation Service Pipe
-Service size ....................................... 4” Diameter extending to the property line
-Service Material ................................ Class 52 DIP (poly wrapped), or PVC C-900
-Standard City Gate Valve at lateral main tee connection
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Storm Sewer Materials

· Main Pipe
-Material ............................................................................................... RCP Only
-Depth and Class......................................................................................... Varies
-Culvert Material ....................... CMP (rural driveway only) /RCP (street crossing)

· Manhole
-Type  ............................................................................................ Precast, RCP
-HDPE Adjustment Rings .................................... 2 minimum, 8” height maximum
................................................... Set bottom ring in mortar, glue remaining rings
......................................................... Wrap exterior of rings with geotextile fabric
-Minimum MH depth .................................................................................. 4 feet
-Sump Depth .................................................................................................. n/a
-Type of Casting .............................................. R-1642-B, Stamped “Storm Sewer”

· Catch Basin
- Type  ............................................................................................ Precast, RCP
- HDPE Adjustment Rings ................................... 2 minimum, 8” height maximum
..................................................................................... Set bottom ring in mortar
......................................................... Wrap exterior of rings with geotextile fabric
- Minimum CB Depth to Invert .................................................................. 3.5 feet
- Sump Depth .............................................................  2’ in CB upstream of pond
- Type of Casting – Curb Inlet………………………………………… .......... Neenah R-3067-V
- Type of Casting – off-street drop inlet……………………..…… ............ Neenah R-4342

Street Materials
· Street Section (Residential)

-Geotextile Fabric ................................................... Mn/DOT Type V, Non-Woven
-Subbase .............................................................. 20” Select Granular - Modified
-Base  ......................................................................... 10” Aggregate Base, Cl. 5
-Bit. Wear Course ...................... 4 inches – SPWEA240C Wearing Course Mixture
-Draintile ....................................................... 4” HDPE perforated with filter sock

· Street Section (Commercial)
-Geotextile Fabric ................................................... Mn/DOT Type V, Non-Woven
-Subbase .............................................................. 20” Select Granular - Modified
-Base  ................................................................................. 10” Aggregate, Cl. 5
-Bit. Wear Course .................................................... SPWEA240C Wearing Course
-Bit Base Course .............................................. SPNWB230C Non-wearing Course
-Draintile ....................................................... 4” HDPE perforated with filter sock
-Commercial Pavement. Thickness ............................................................. varies

· Shoulder
-Material ....................................................................... 4”, Cl.2 or Cl. 5 - recycled

· Boulevard
- Sod  ........................................................................... salt resistant, type lawn
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- Seed   ................................................ MNDOT 3876 for appropriate application
- Topsoil ................................................................................. 4” Minimum Depth

Residential ............................ Boulevard Topsoil Borrow (MnDOT 3877-F)
Commercial  .......................... Boulevard Topsoil Borrow (MnDOT 3877-F)
Rural ............................................ Loam Topsoil Borrow (MnDOT 3877-B)

- Fertilizer  ..........................................................................Type 3 (MnDOT 3884)

· Curb
- Mix Design (machine/hand formed) ............................... MnDOT 3F32C / 3F52C
- Type – Residential Reconstruction  ..................................... Surmountable/B618
- Type – New Residential Developments .............................. Surmountable/ B618
- Type – Commercial  .................................................................................... B618

· Street Name Signs
Multi lane – Speed limits 40mph and greater  ....................................... 12” plates

-Lettering  ................................................... 8” upper case, 6” lower case
Multi lane – Speed limits less than 40 mph and all 2-Lane  ...................... 9” plates

-Lettering  ……................................................6” upper case, 4” lower case
Private Streets .............................................. White lettering on blue background
Public Streets ............................................. White lettering on green background
Reflective sheeting ............................................................... Diamond grade DG3

Sidewalk / Trail / Fire Department Access Lane Materials

· Sidewalk Section
- Base  ............................................... 6 inch Aggregate, Cl. 5 (7 feet min. width)
- Concrete ...................................................................... 6 inch – Mn/DOT 3F52A
- Width (min) .............................................................................................. 6 feet

· Detectable Warning Plates ........................................... Gray Iron, ASTM A-48, Class 30B
- Thickness (min) ......................................................................................... 5/16”
- Color ................................................................................................. Unpainted

· Trail Section
-Base  ............................................. 6 inch Aggregate, Cl. 5 (12 feet min. width)
-Bituminous Wear Course ................................. 3” – SPWEA230B Wearing Course
- Width (min) .............................................................................................10 feet

· Fire Department Access Lane Section
- Min. 85,000 lb load carrying capacity (Design approval req’d by City Engineer)
- Subgrade and aggregate base compaction testing required
- Geotextile Fabric (as required by engineer) .......... Mn/DOT Type V, Non-Woven
- Subbase................................................. minimum 12” Select Granular Modified

     ................................................ (or as required by the soils engineer)
- Base  (bituminous section).................................................... 10” Aggregate Cl. 5
       (option: gravel shoulder section) ...................................... 14” Aggregate Cl. 5
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- Bituminous Wear Course (SPWEA240C) (2 Lifts) ............................................. 4”
- Option: Gravel Shoulders (in addition to Base Aggregate ................................ 4”
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Design Requirements

The following list of items provides engineering design requirements for development projects
in the City of Forest Lake. The requirements have been established and adopted by the City to
provide consistency with today’s engineering and construction practices.

Sanitary Sewer Design Requirements

·Manhole
-Maximum Manhole Spacing ................................................................... 400 feet
-Maximum inlet/outlet elevation difference ................................................ 2 feet
-Minimum depth of Manhole .................................................................... 10 feet
-Outside drop ........................................................................... 2.0 feet minimum

·Service
-Extend from mainline pipe to property line with cleanout

·Cleanout
-8’ bury at property line
-Maximum length between cleanouts ....................................................... 75 feet

Water Main Design Requirements

·Main Pipe
-Minimum diameter ......................................................................................... 8”
-Maximum Length of Dead Ends .............................................................. 600 feet
-Air Release measures ............................................................................. Hydrant
-Minimum Cover ......................................................................................... 8 feet
-Side of Street ................................... North and East side of centerline preferred

·Hydrant
-Depth  ...........................................................................8’-6” Bury (8 feet cover)
-Spacing .................................................................... 250’R to cover Building Pad
-Gate valve on 6” Hydrant leads (distance from center of hydrant) ............. 3 feet
-Supply two (2) Spring Mounted snow flags per hydrant

·Valves
-Maximum distance between Valves on Trunk Mains .............................. 600 feet
-Maximum No. house services between Valves on Lateral Mains ..................... 20

·Residential Service Pipe
-No splices in services are allowed

·Irrigation Service Pipe
-Minimum diameter ......................................................................................... 4”
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Storm Sewer Design Requirements

·Main Pipe
-Minimum pipe diameter ............................................................................... 12”
-Minimum culvert size .................................................................................... 15”
-Minimum culvert length ........................................................................... 24 feet
-Maximum culvert length ...................................................... (residential) 30 feet
-Apron and Trash Guard requirements ............................................... All Culverts

·Manhole
-Must meet storm design criteria for specific project

·Catch Basin
-Minimum pipe cover .................................................................................. 2 feet
-Sumps  ................................................... 2’ in last CB in street upstream of pond

·Design
- Design frequency of storms ....................................................................... 10 yr.
- Minimum storm sewer design velocity ....................................................... 3 fps
- Design frequency for detention basins .................................................... 100 yr.
- Low Opening elevation  .................................... 2.0 feet higher than 100yr. HWL
- Emergency overflow swale below building openings .............................. 1.0 foot
- Maximum basin side slope ............................................................................ 3:1
- Minimum detention basin depth ............................................................ 4.0 feet
- Maximum detention basin depth ......................................................... 10.0 feet
- Minimum swale grade ................................................................................ 2.0%

Street Design Requirements

·Street Width and Rights-of-way

Major Thoroughfares and Major Streets – Rights-of-way as indicated on Street
Comprehensive Plan, Capital Improvement Plan, and Municipal State Aid Needs Report.

Street Width shall be as indicated on the Street Comprehensive Plan, Capital
Improvement Plan, and Municipal State Aid Needs Report.

Collector Streets – 70 foot Rights-of-way
- Width    ................... face to face 44’ (two 12’ through lanes with 10’ shoulders)
- Width can increase to accommodate four through lanes upon traffic analysis.

Residential Public (Minor) Streets – 60 foot Rights-of-way
Width
- face to face ............................................................................... 32’ (Residential)
- face to face ..................... 30’ (on approved cul-de-sacs and low volume streets)
- face to face ......................................................................... varies (Commercial)
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Streets with Medians – 80 foot Rights-of-way
- 10 foot maximum median width
- 20 foot minimum lane width

Cul-de-sac
Radius  ............................................................................... 60 foot rights-of-way
-face to face ................................................................................ 50’ (Residential)
-face to face .......................................................................... varies (Commercial)

Private Streets
-Width
- face to face ...................................... 32’with parking on both sides (Residential)
- face to face .........................................28’with parking on one side (Residential)

Private Drives - Shared
-face to face .......................................................22’ with no parking (Residential)
-Maximum Length ................................................................................... 225 feet

· Street Section (Residential)

The Standard Street Section shall meet the requirements of
City Detail STR-22A for urban streets
Draintile is required behind curb, for a minimum of 50’ each way from Catch
Basins

· Street Section (Rural)

The Standard Street Section shall meet the requirements of
City Detail STR-22 for rural streets

· Street Section (Commercial)

The Standard Street Sections will vary

· Boulevard
-Width .varies
-Sidewalk Width .......................................................................................... 6 feet
-Bituminous Trail Width ............................................................................ 10 feet

· Entrances (Single family residential)
-Driveway – Width ................................................................. Minimum – 12 feet

 ................................................................................. Maximum – 30 feet
         ..................... Cul-de-sac widths to be reviewed by City Staff for approval
         ............ ….All driveways are to meet minimum side yard setbacks - 5 feet
- Driveway location ......................  50 feet from the curb of an intersecting street
- One access per Residential Property
- Maximum driveway slope 10%
- Secondary Access (if approved by City)
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- A secondary access may be allowed, as determined by the City, for the
purpose of accessing a detached accessory structure used for storing
a vehicle, camper, boat, or similar.

- Secondary access at the public right-of-way is restricted to a width of
12 feet (minimum and maximum width).

- A concrete driveway apron per Engineering Standards is required at all
secondary access points.

- Secondary access must be setback a minimum of 5 feet from side or
rear property line.

- Secondary access must be located at least 50 feet from the curb of an
intersecting street.

- The City reserves the right to restrict a secondary access because of
safety issues.

- Each secondary access request will be reviewed on an individual basis
and Engineering and City Staff will grant final approval.

· Commercial Entrances
-Driveway width ........................................................................................ 32 feet
-Driveway widths greater than 32 feet requires engineering approval
-Driveway location requires engineering approval
-Maximum driveway slope 10%

· Fire Department Access Lane (Buildings up to 24’ high)
-Width....................................................................................................... 20 feet

 .................................... (option: 10’ bituminous with 5’ gravel shoulders)
-Minimum inner radius .............................................................................. 30 feet
-Minimum outer radius ............................................................................. 50 feet
-Crown… ...................................................................................... maximum 2.0%
-Minimum percent of grade ......................................................................... 0.5%
-Maximum percent of grade ......................................................................... 5.0%
-Distance from building to centerline of Access Lane

 -Minimum  ............................................................................. 25 feet
 -Maximum  .......................................................................... 150 feet

-Unobstructed Vertical Clearance ............................................................... 13’-6”
-Maximum length dead end Access Lane ................................................. 150 feet
 (City approved turn around required if length exceeds 150 feet)
-The alignment of the Access Lane must be approved by the City and may be
modified to match the circumstances and capabilities of the fire department.

- Signage (Fire Dept. approval required)…......... ………within 20’ of every entrance

· Fire Department Access Lane (Buildings over 24’ high)
-Width  ..................................................................................................... 20 feet

 ..................................... Option: 10’ bituminous with 5’ gravel shoulders)
-Minimum inner radius .............................................................................. 30 feet
-Minimum outer radius ............................................................................. 50 feet
-Crown… ...................................................................................... maximum 2.0%
-Minimum percent of grade ......................................................................... 0.5%



City of Forest Lake
Public Works/Engineering Standards 17

- Maximum percent of grade ........................................................................ 5.0%
- Distance from building to centerline of Access Lane ...........................................

-Minimum  .................................................................................... 25 feet
-Maximum  ................................................................................... 65 feet

- Unobstructed Vertical Clearance .............................................................. 13’-6”
- Maximum length dead end Access Lane ................................................ 150 feet
        ……….(City approved turn around required if length exceeds 150 feet)
- The alignment of the Access Lane must be approved by the City and may be
modified to match the circumstances and capabilities of the fire department.

- At least one Access Lane must be positioned parallel to the building along the
entire length of the building.

- Overhead power and utility lines are not allowed within the Access Lane.
- Signage (Fire Dept. approval required)…………...within 20’ of every entrance

· Street Miscellaneous
-Crown  ........................................................................................................ 2.5%
-Minimum percent of grade ......................................................................... 0.5%
-Maximum approach grade at intersection for 50’ distance .......................... 2.0%
-Maximum percent of grade ......................................................................... 6.0%
-Diameter of Cul-de-sac (no islands allowed) ........................................... 100 feet
-Minimum % of grade around Cul-de-sac Curb Flow line ............................... 0.5%
-Minimum intersection radii for local and Arterial streets .......................... 20 feet
-Maximum length of Cul-de-sac ...............................600 feet Urban Development

      ........................................................... Varies for Rural Development
-Minimum Radius for Cul-de-sac return required....................................... 30 feet
-Temporary Cul-de-sac at plat line ................................................................... yes

· Horizontal Street Alignment

When a horizontal street centerline deflection at any one point is more than
10 degrees, a horizontal curve shall be introduced into the alignment with radius no
less than 100 feet in length.

Street “jogs” or offsets shall be spaced at least 250 feet, centerline of street to
centerline of street for minor streets. Collector street intersections shall not be offset.

Intersecting streets shall have centerlines that intersect at a single point, with the
angle between the intersecting street centerlines of no less than 80 degrees and no
more than 100 degrees. 90 degree intersections are preferred.

· Vertical Street Alignment

Vertical street centerline alignment with different connecting gradients shall be
connected with vertical curves. Minimum length, in feet, of these vertical curves shall
be thirty (30) times the algebraic difference in the percent of grade of the two
adjacent slopes.

· Sign requirements
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All signs shall conform to the Minnesota Manual on Uniform Traffic Control Devices,
Current Edition, and Mn/DOT Standard Specifications for Construction, Current
Edition, Section 2564

· Mailbox requirements  ....................................... Cluster Mailboxes, 8 to 16 per location
- 4” thick concrete slab at each mailbox location
- Swing away post as per detail Gen-2
- COORDINATE LOCATIONS WITH THE POSTMASTER

· Private Utilities
All private utilities, including gas, electric, telephone, and cable television are to be
constructed in a joint trench in accordance with City Detail GEN-1.
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Plan Requirements

The following provides the project plan requirements for development projects in the Forest
Lake, Minnesota. The requirements have been established and adopted by the City to provide
consistency with today’s engineering and construction practices

General Plan Requirements:
1. The maximum plan sheet size shall be 22” x 34”.
2. The electronic files must be submitted in both AutoCAD.DWG and PDF format.
3. The electronic AutoCAD file must have layered designations for various items and text as

indicated by the table named Minimum Layering Requirements.
4. The intent of the layering requirements is to separate various items of the drawing. The

general concept of the layering is to separate:
a. Proposed features from existing features
b. Proposed text labeling from existing text labeling
c. Different utilities of the construction project
d. Proposed lateral and trunk features from utility services

5. Additional layering from that indicated by the Minimum Layering Requirements may be
needed, and can be completed based on specific project needs.

6. All electronic files must be accompanied by a “layer description list” that clearly
identifies the elements of each layer or level.

7. Horizontal control of the plans must be on Washington County Coordinate System.
8. Vertical control of the Plans must be on the City’s Benchmark System.
9. All sheets shall include bar scale(s), north arrows, headings, and sheet numbers, match

lines and text, and sheet references.
10. Where practical, north shall be orientated up and to the right or somewhere in between

the two on the plan sheet.

Minimum Layering Requirements

Individual layers shall be used to differentiate between existing, proposed and future, if
applicable, for elements noted.
Annotation · General: Scales, North Arrow

· General Notes

Survey Lines · Rights of Way
· Property Lines
· Easements
· Section lines
· Annotation

Topographic Survey · Each individual differential element shall have its own layer
(i.e. curb back, curb face, curb lip, bituminous edge, gravel
edge, top of slope, bottom of slope, existing utilities, etc.)
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· Line types shall be used to differentiate between linear
elements

Removals · Hatching, Shading
· Removal Pipe (separate into different utilities)
· Removal Structures (separate into different utilities)

Grading Elements · Contours
· Contour Labels
· Slope Labels and Spot Elevations
· Annotation relating to grading elements

Sanitary Sewer · Structures ( Manholes and clean outs)
· Pipe
· Services
· Annotation relating to sanitary sewer elements

Water Main · Water Main
· Hydrants
· Valves
· Services
· Annotation relating to water main elements

Storm Sewer · Structures (Catch Basins, Manholes, Outlet Structures, Flared
End Sections)

· Pipe
· Draintile
· Annotation relating to storm sewer elements

Streets · Street Centerline
· Curb
· Surface edges (concrete, bituminous, gravel, etc.)
· Annotation relating to street elements

As noted previously, additional layering is encouraged. However, placing similar items on
multiple layers is not acceptable.

Construction Plans:

Base Drawings: Individual base drawings shall be utilized at a minimum to differentiate between
the existing and proposed elements to a project. The base drawing shall be in Washington
County coordinates and referenced into the individual construction plan sheets. The base
drawings should NOT include annotation relating to the project work and should be put into the
individual plan sheets where it is most appropriate.
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Title Sheet – Includes a vicinity map, a plan sheet index, and identifies type of improvement.

Legend, Typical Section Plan - Standard symbology, linework, and hatching to be used
throughout the plan. Storm sewer schedule and general notes can be located on this plan sheet.
Typical Sections shall be drawn to scale.

Location Plan – The location plan shall include all right-of-way lines, property lines, and
easements. All existing and proposed sanitary, water, storm lines, and structures. Structure
labels shall be included on this sheet. Street names, addresses, lot and block numbers, and
adjacent subdivision names (if applicable) shall be labeled.

Demolition Plan – Clearly show all existing sewer, water, storm sewer lines, manholes and
valves, curb lines, pavement, sidewalks and pathways. Limits of removals shall be clearly noted.
Provide a legend if necessary.

Site Grading And Drainage Plan - Show and label existing and proposed contours. Label slopes,
provide spot elevations, and provide dimensions necessary for construction. Show building pads
with building location. Define location of house and garage. Indicate NWL and 100-year HWL,
low floor elevations, and emergency overflow elevations.

Erosion Control Plans – These plans shall address both temporary and permanent erosion
control needs for the project. Where sufficient both can be addressed on one sheet. The plan
shall be adequate to represent a Stormwater Pollution Prevention Plan (SWPPP) as required by
the NPDES Construction Permit. Show proposed storm sewer, grading and ponding
improvements and indicate locations of concentrated surface flow. A legend shall be provided
identified the proposed BMP’s.

Sanitary Sewer And Water Main Plan - This sheet is required for the construction of sanitary
sewer, water main and services. Provide only relevant information to these utilities on these
sheets. Plan and profile sheets shall contain both sanitary sewer and water main. All sanitary
sewer and water main must be shown on both plan and profile views at 1”=50’ horizontal and
1”=10’ vertical scales. All storm sewer on the same streets should be shown in shaded line work
on the sanitary sewer/water main plan and profiles. The plan view for these sheets should also
indicate locations of the existing utilities, public and private.

Sanitary Sewer:

Plan View

Include lot and block numbers, street names, addresses, adjoining development names,
structure labels, size of sanitary sewer main (proposed and existing), pipe stationing,
wye stationing, sewer service invert elevation, riser lengths, easement dimensions and
all construction notes. Direction of flow shall be shown in plan view, typically with the
line type. Match points shall reference the proper sheets.

Profile View

Structure labels, manhole sewer station*, rim and pipe invert elevations to the nearest
hundredth of a foot, length of pipe between manholes, diameter of pipe, material or
class of pipe, slope of pipe labeled in percent of grade, length of riser pipe for any drop
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manholes and service riser. All pipes that cross the sanitary sewer should be shown.
Existing and design profile over the pipe shall be labeled.

Subsurface information pertinent to construction should also be shown, such as top of
bedrock and ground water elevations, if known.

* Sewer baseline stationing shall begin at the downstream manhole and be continuous
from manhole to manhole following the centerline of the pipe.

Water Main:

Plan View

Lot, block numbers, street names, addresses, easement dimensions and adjoining
development names. The water main size shall be labeled (example 6” WM, 12” WM).
The water main should be dimensioned if located anywhere but on a lot line or parallel
to the sanitary sewer. Each hydrant, valve, fitting, and special structure shall be labeled.
The elevation to the top nut of the hydrants should be shown to the nearest tenth of a
foot. The depth of cover over the water main should be shown. All match points should
be referenced to the proper sheet or location on the same sheet.

Profile View

The water main should be drawn at the appropriate depth, top and bottom of pipe. The
size, material and class of pipe should be labeled. Any variations from the standard
depth shall be noted. All other pipe crossings should be shown. Existing and design
profile over the pipe shall be labeled.

Services:

For single-family residential areas, where the services are to be of a uniform size, a
general note stating the size and material should be shown on each sheet. If the service
sizes vary, each service must be noted with the proper size and location. The wye
station, top of curb box, sewer service invert and top of riser elevation, if applicable,
should be noted on the appropriate lot. Both the sanitary and water service lines should
be shown on the plan from the main to the end of the service. Show and identify all
irrigation services.

Storm Sewer Plan -The purpose of these sheets is for bidding, construction and record drawings
of the storm sewer. Only information related to this utility is shown on these sheets. Sanitary
sewer, water main and streets shall be shown as background in these sheets. Storm sewer pipes
and structures are drawn in a base drawing. Sheets should reference in the base drawing and
any other necessary sheets. The sheets should have annotation in them to include the following:

Plan View:

Lot and block numbers, street names, addresses, adjoining development names, structure
numbers, bends, aprons, rip rap, easement dimensions, and construction notes. Show and
identify all storm sewer services. Show drainage arrows at all intersections. All match points
should be referenced to the proper sheet or location on the same sheet.
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Profile View:

Structure numbers, structure sewer station*, rim, pipe and sump invert elevations to the
nearest hundredth of a foot, length of pipe between manholes or bends, diameter of pipe,
material or class of pipe, slope of pipe labeled in percent of grade. All critical pipes that cross
the storm sewer should be shown. Profiles need to be shown for all pipes, including catch
basin leads. Sheets containing profiles only should be avoided. Plan/Profile sheets are
preferred for ease of use. Subsurface information pertinent to construction should also be
shown, such as top of bedrock and ground water elevations, if known.

*Sewer baseline stationing shall begin at the downstream structure and be continuous from
structure to structure following the centerline of the pipe.

Street Plans -The purpose of these sheets is for bidding, construction and record drawings of
the street improvements. Only information related to curb and gutter and street design is
shown on these sheets. Sanitary manholes, water main valves, hydrants and storm sewer
structures shall be shown on these sheets, but not the pipes. If private utility conduits are to be
installed they will be shown on these sheets.
Curb lines, sidewalks, trails and all other line work should be drawn in the base drawing. Sheets
should reference in the base drawing or any other necessary sheets. The street sheets should
have annotation in them, to include the following:

Plan View:

Lot and block numbers, street names, addresses, and adjoining development names. All
match points should be referenced to the proper sheet or location on the same sheet. The
centerline of each street should be stationed with a tick mark at every 50-foot station and
stations labeled every 100 feet using a text height of 0.08”. Show the type of curb and
gutter. Streets with curb and gutter should be labeled face-to-face (F-F). Sidewalks and or
trails should be labeled indicating width and type. Radiuses at intersections need to be
labeled. Top of curb elevations, along with the street stations, shall be shown at each begin
and end radius at street intersections and around cul-de-sacs at 30° intervals. Show
drainage arrows at all intersections. Include construction notes. Separate sheets for the cul-
de-sac and intersections are necessary to include more detailed information.

Profile View:
The centerline stationing and elevation of each intersecting street should be shown on the
profile. Finished centerline should be labeled every 50-foot station at a minimum. Existing
centerline grades should be shown when the grading is part of the contract. Vertical curve
information to include at a minimum the PVI station and elevation, high and low point
station and elevation, and length of curve. Tangents should be labeled in percent of grade to
the nearest one-hundredth of a percent.

Cul-De-Sac Street Improvements:

Include additional sheets for cul-de-sac streets. Label centerline, right-of-way, lot lines,
easements, street stationing at beginning, end, PC, PT and even 100’ elevations. Label the
size of radii, street and pathway width and type, lot and block numbers, intersecting streets.
Show all of the utility structures, but not the pipes.
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Intersection Street Improvements:

Create intersection details for all intersections. Label all begin and end radius points, mid
radius if high or low point, show arrow indicating flow direction. Please note spot elevations
should be edge of pavement/lip of curb.

Cross Sections:

Show right-of-way, centerline and any easement lines on each section. Show finished and
existing ground lines, including finished and existing centerline grade. Sections are typically
plotted at 50-foot stations and any critical station. Grading slopes (3:1, 4:1, etc.) and
dimensions should be labeled on each section when they vary from the typical section.
Cumulative average end area excavation and embankment volumes should be shown. Use a
1"=10' horizontal and 1"=5' vertical scale when plotting cross sections (This will present
them at a 1"=20' H and 1"=10' V at half scale). When earthwork quantities are shown,
specify if a shrinkage factor was used and if so, identify it.

Standard Details - The purpose of these sheets is to show the standard details that are pertinent
to the construction of the project.

Traffic Signs And Pavement Markings - The purpose of these sheets is for bidding, construction
and record drawings of the traffic signs and pavement markings. Only information related to
these items is shown on these sheets.
Blocks representing traffic signs, street name signs and traffic markings should be placed in the
traffic base drawing(s) along with line work for traffic paint striping. Reference in this base
drawing(s) and other necessary base drawings to show curb, property lines and any other
relative features. The plan sheets should have annotation in them, to include the following:

Traffic Signs
Sign number as described in Minnesota Manual on Uniform Traffic Control Devices, the size
of sign in inches and a block representing the image of the sign. Show each sign location
along with sign symbol noting the type and size.

Traffic Markings
A circled reference number and leader referencing the pavement stripe or marking along
with a legend including the reference number and description.

Street Light Plan - Standard street lights are “Traditional Coach Lantern” (Connexus Energy) and
”Traditional” (Xcel Energy) Luminaires. The Developer can upgrade street lights to an “Acorn”
(Xcel and Connexus) style. All street lights are to be furnished, paid, and installed by the
Developer, with the City taking over the maintenance and repair costs after the system is
approved by the Engineer and accepted by the City.

As-Built/Record Drawings:

After construction is completed, two printed sets of as-built construction record drawings are to
be prepared and provided to the City by the Developer. The final record drawings must also be
submitted in electronic format in accordance with the Plan Requirements.  The record drawings
shall indicated all changes from the as-bid plans. The contractor and construction year shall also
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be noted on the record plan drawings. The following are specific requirements for each element
constructed with the project.

Sanitary Sewer:

As-built elevations of the rim and invert of each structure must be surveyed. The elevations
shall be recorded and revised to the nearest 0.01’. If pipe elevations change more than 1
foot, the changed portion of the profile should be redrawn. The percentage of grade
between manholes should be changed accordingly and recorded to the nearest 0.01%.
Distance between manholes should be changed on both the plan and profile. The distance
shall be measured from center of casting to the nearest 1’. Length of service risers shall be
revised to the nearest 1’.

Water Main:

Any change in elevation of more than 1-foot should be noted on the profile. Any change in
location of a main, hydrant, valve, etc. should be corrected on the plan as well as any
additions. Each gate valve must have two or more ties recorded on the record plan recorded
to the nearest 0.1’. The location of water main fittings shall be noted on the record plans. All
top of hydrant elevations shall be recorded to the nearest 0.01’. The manufacturer, type,
size, and class of piping, fittings, valves and boxes, brass, stop boxes shall be noted on the
record drawings.

Services:

Service wye locations accurate to the nearest foot. The end of the service must be located
with two or more ties. If a water service is installed in the same trench with the sanitary
sewer the ties should be to the curb box. Service ties shall be recorded to the nearest 0.1’.
Ties to draintile service stub and clean-outs, recorded to the nearest 0.1’. Service invert
elevations at R/W line, recorded to the nearest 0.1’.

Storm Sewer:

As-built elevations of the rim and invert of each structure must be surveyed, which includes
storm sewer manhole and catch basin casting/inlet tops and inverts, flared end section
inverts, and any other structure elevations shown on the as-bid plan. The elevations shall be
recorded and revised to the nearest 0.01’. If pipe elevations change more than 1 foot, the
changed portion of the profile should be redrawn. The percentage of grade between
structures shall be changed accordingly and recorded to the nearest 0.01%. Any change in
distance between structures or changes in bends or aprons must be changed on the plan
sheet and profile. The distance shall be measured from center of casting/end section to the
nearest 1’.

Streets:
Drawings should reflect any changes made. Any subgrade corrections that were made in
addition to what is noted in the construction documents shall be noted.
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Special Structures:
Record plans on special structures such as lift stations, pump houses, treatment plans, etc.
should be include as-built elevations of critical piping, slabs, etc. as well as any changes
which may have occurred during construction.
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Building Permit Requirements & Policy on Rear Yard Drainage
Issuance of Building Permits

Building Permits, in a platted subdivision, will not be issued until the public improvements are
completed, including public sanitary sewer, water main, services, private utilities (gas, electric,
telephone, and cable television), concrete curb and gutter, aggregate base, bituminous base,
and storm water management basins are constructed, street signs installed, and street lights
installed.

Building permits will not be issued until the developer has installed silt fence along the back of
curb on all streets and along the back property lines for all lots. Side lot line silt fence is required
adjacent to lots that have been finished graded, and have established turf.

The individual builders shall maintain silt fence throughout home/building construction.

Street sweeping is to be performed on a weekly basis, at the developer’s cost, until 75% of the
homes in the subdivision are constructed, or for a period of two years after the placement of the
bituminous base course.

The bituminous wearing course is to be constructed after a minimum of one frost cycle season
and 75% of the homes are constructed, or two years after placement of the bituminous base
course.

Policy on Rear Yard Drainage

The City’s rear yard drainage policy allows property owners to petition for improvements to a
correct a problem drainage area. The City will provide property owners with technical assistance
regarding the problem; however, the City will not assist with the cost of any improvements, as it
is only responsible for the drainage from the roadways and respective right-of-way. All costs
associated with any improvements performed as a City project are assessed to each property
contributing flow to the problem area.
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Standard Detail Plates



















































































































 

 

 

Appendix D: Agreements 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



COOPERATIVE AGREEMENT 

Comfort Lake-Forest Lake Watershed District and City of Forest Lake 
Forest Lake Wetland Treatment Basin Implementation Project 

This Cooperative Agreement ("Agreement") is made between the Comfort Lake-Forest Lake 
Watershed District, a watershed district and political subdivision with powers at Minnesota 
Statutes Chapters 1038 and 103D ("District"), and the City of Forest Lake, a statutory city and 
political subdivision of the State of Minnesota ("City") (together, the "parties"). 

Recitals 

A. Forest Lake presently meets State water quality standards. The District, through its approved 
watershed management plan and in order to improve and prevent degradation of Forest Lake 
water quality, has set phosphorus reduction goals for each basin of Forest Lake. 

B. Through statutory tax forfeit procedures, the City has assumed fee ownership of a parcel on 
the north shore of the eastern basin of Forest Lake known as 3rd Lake. The parcel is Washington 
County Parcel Number 13.032.21.24.0027 and generally described as Outlot A, Sunwood 
Subdivision (the "Property"). The Property contains a regional stormwater management basin 
located within a natural wetland that does not serve a current compliance function and is in 
need of rehabilitation. Evaluation by the District engineer indicates that this basin is a source of 
phosphorus to Forest Lake. 

C. The District Board of Managers, pursuant to Minnesota Statutes §1038.251, has authorized 
work to improve the wetland/stormwater basin by actions including excavating nutrient-rich 
sediments, restoring native vegetative cover, protecting existing high quality vegetation and 
incorporating native buffers surrounding the basin (the "Project"). 

D. The State of Minnesota, through the Board of Water and Soil Resources, has approved a 
Clean Water Fund grant for the Project as memorialized in the agreement attached hereto as 
Exhibit B, and incorporated herein ("Grant Agreement"). 

E. In the mutual interest of protecting and improving the water quality of Forest Lake and 
downstream waters, the City wishes to afford the District the ability to undertake the Project. 
The parties independently have determined that the Property is not burdened by any third­
party encumbrance that would impair the City's grant to the District of any right under this 
Agreement. 

Design 

1. The City and District concur in the concept plan attached as Exhibit A hereto, and 
incorporated herein. The District may retain one or more consultants to prepare a project 
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design consistent with Exhibit A. Design is intended to occur during calendar year 2016 so that 
construction may occur in winter 2016-17. 

2. During the design process, the City will timely advise the District as to any Project elements 
that the City would like to integrate into the design. If the District's design can incorporate 
these elements such that public efficiency or other public benefit would be realized, the parties 
will cooperate to do so and, by amendment to this Agreement, will establish terms to fairly 
assign the cost of that work. 

3. With the City's cooperation and participation, the District will develop and carry out a plan 
for proper and effective engagement of homeowners in the vicinity of the Project and the 
broader public as appropriate. 

4. The District will provide the City with 90 percent plans for review and approval. The City will 
advise the District as to its approval promptly and in any event within 20 days. The City 
recognizes that the District is investing in design on the basis of a mutual understanding as to 
the Project as indicated in Exhibit A. The City's approval determination will be based on 
consistency with Exhibit A and any further considerations of which it has advised the District in 
writing during the design process. 

5. When the District transmits the 90 percent plans to the City, it will communicate to the City 
whether there may be excess material. At that time, the City will advise the District if it would 
like any excess material, and if so will designate an adequate and convenient upland area on 
the site for the District contractor to place the material. The City will be responsible for the 
condition and characteristics of the deposited material and to manage the deposited material 
for its further use. Nothing herein is a warranty as to any specific volume of material or 
prevents any adjustment to the work that may change the amount of excess material. If the 
City elects not to receive excess material, the District will require that its contractor remove it 
from the property. 

6. The District will prepare final plans consistent with the 90 percent plans, which will be signed 
by a qualified professional engineer, and will be responsible, at its cost, to obtain all applicable 
approvals and permits for the work. The City will cooperate in the District's obtaining any 
permits for the project, including participating as a co-applicant if required by its ownership of 
the property. In accordance with Minnesota Statutes §103D.335, subdivision 24, the City will 
waive fees and costs related to any permit or approval it requires. 

Construction 

7. The District may retain a contractor, serve as Project Owner, and construct the project in 
accordance with the final plans. The District's contracts with contractors will require that: 

(a) The contractor maintain general liability insurance in the amount of at least $1.5 
million. It will name the City as an additional insured thereunder, on a primary and 
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noncontributory basis and for both ongoing work and completed operations. The 
contractor may meet this policy limit by means of umbrella or excess coverage. 

(b) The contractor will indemnify the City for the contractor's negligent acts and those of 
its subcontractors. 

(c) The contractor will be responsible to determine the location of and protect all 
utilities. 

(d) The contractor will provide performance and payment bonds to the District for 
project completion. 

(e) The contractor will comply with local requirements for traffic and site management. 

(f) The contractor will restore or repair, to substantially the same or better condition, 
any damage to the City's lands, equipment or facilities resulting from the contractor's 
activities, subject to City's responsibility to identify underground facilities under section 
8, below. 

8. The District, its representatives, contractors and subcontractors, may enter and occupy the 
Property and any contiguous lands owned by the City for construction, including but not limited 
to staging, stockpiling and operating equipment. Before bid solicitation, the City will identify 
any subsurface facilities, other than utility lines, within the construction limits, and the City and 
District will timely meet to set reasonable terms on construction limits, ingress and egress, road 
usage, work scheduling and site protections. 

9. The District will give the City reasonable notice of pre-construction and construction 
meetings. The City and its authorized representatives may attend these meetings, inspect the 
project, and review all related documentation except as limited by law. The City may not 
exercise control over construction or direct the contractor. 

10. The District in its judgment may direct adjustments of the work with or without field 
directive, by work change directive, or by change order. Notwithstanding, the District must 
secure the City's concurrence in any change to the project that does not conform to Exhibit A. 
The City will communicate its decision on any such proposed change as promptly as possible. 
The District is responsible to ensure that any project change meets the requirements of all 
other permitting authorities. 

11. The District will notify the City in writing of substantial completion. The City may inspect 
the project and, within 20 days of receipt of notice, will reply in writing concurring in substantial 
completion or stating in detail in what respects the work does not conform to the approved 
plans. In the latter event, the parties will consult promptly and in good faith to resolve any City 
objection. Until resolution is reached, nothing herein prevents the District from administering 
the contract as it determines the public interest requires. 
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12. On the District engineer's certification of completion, all improvements, whether natural or 
containing artificial components, will be considered to be incorporated into the real property, 
as land alterations, fixtures or otherwise and, thereby, become elements of the fee owner's 
land interests. 

Maintenance 

13. During the contractor warranty period, and then for 25 years from the end thereof, the 
District, its representatives, contractors and subcontractors, may enter the property to inspect, 
maintain, repair and reconstruct elements of the project. The District will give prior notice to 
the City for any activity that will require the overnight staging or stockpiling of materials or 
equipment, in which case the parties will cooperate to accommodate mutual needs. The 
District will repair any damage caused to the property by its entry under this paragraph. 

14. The District may maintain signage as required by the Grant Agreement. Consistent 
therewith, the City may impose reasonable conditions on signage dimensions, content and 
location. 

15. As the fee owner and municipal land manager, the City will be responsible for day-to-day 
inspection and maintenance of the Property. This responsibility encompasses all matters not 
specifically related to the hydrologic and ecologic function of the Project and includes, but is 
not limited to, sanitation; inspection for and addressing obvious hazards resulting from events 
such as severe weather, inappropriate or unlawful use; and law enforcement. 

16. For a period of 25 years from the end of the warranty period, the City will not without 
written District concurrence take any action, or authorize another to take any action, that 
disturbs or alters the Project. 

17. At the end ofthe period stated in section 13, above, the City will assume maintenance 
responsibility and thereafter will maintain the Project in accordance with its NPDES municipal 
stormwater permit, as amended, and to preserve its function. 

Cost and Liability Allocation 

18. Each party will bear the cost of carrying out its tasks and responsibilities under this 
Agreement. The District may apply funds from its Clean Water Fund grant and otherwise seek 
and apply funds from third-party sources to defray its costs. 

19. Each party agrees to hold harmless, defend and indemnify the other party up to the 
maximum liability limits of Minnesota Statutes, Section 466.04, from and against that portion of 
any and all liability, loss, claim, damage or expense (including reasonable attorney fees, costs 
and disbursements) that the indemnified party may incur as a result of the performance of this 
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Agreement due to any negligent or willful act or omission of the indemnifying party. 
Notwithstanding, this Agreement creates no right in and waives no immunity, defense or 
liability limit of either party with respect to any third party or the other party to this 
Agreement. Only contractual remedies are available for the failure of a party to fulfil! the terms 
of this Agreement. The District does not warrant the Project's water quality performance to 
the City. 

20. This Agreement is not a joint powers agreement under Minnesota Statutes §471.59 and 
nothing herein constitutes either party's agreement to be responsible for the acts or omissions 
of the other party pursuant to subdivision la of that statute. No employee, representative, 
contractor or consultant of either party to this Agreement acts in any respect as the agent or 
representative of the other party. 

Miscellaneous 

21. The following are the project representatives for each party. By executing this Agreement, 
each party delegates to its project representative the authority to provide notice and make 
decisions of approval as explicitly provided for in this Agreement. All notices under this 
Agreement will be in writing and will be delivered to the attention of the project representative 
as follows: 

District 

Administrator 
Re: Forest Lake Wetland Treatment Basin 
Comfort Lake-Forest Lake WD 
44 Lake Street South, Suite A 
Forest Lake MN 55025 

Administrator 
Re: Forest Lake Wetland Treatment Basin 
City of Forest Lake, City Hall 
1408 Lake Street South 
Forest Lake MN 55025 

Either party may change its project representative or address for notice purposes by written 
notice to the other party given as provided above. 

22. A party's failure to insist on the strict performance of any obligation under this Agreement, 
or to exercise any option, remedy or right herein, will not waive or relinquish that party's right 
in the future to insist on strict performance of that or any other obligation. A party's waiver of 
a breach of an obligation of this Agreement will not be construed as a waiver of any subsequent 
breach of that or any other obligation. A waiver must be in writing and signed by the party. 

23. In exercising its rights and fulfilling its responsibilities under this Agreement, and wherever 
this Agreement provides for an exercise of discretion, each party will act in good faith and 
consistent with shared goals and interests in the Project. 
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24. This Agreement is effective when fully executed by the parties. It will remain in force until 
the District's right of entry has elapsed pursuant to paragraph 13, above, or unless terminated 
by mutual written agreement of the Parties. 

25. This Agreement incorporates the above Recitals. The parties agree that this Agreement is 
made for mutual consideration and is legally binding pursuant to the terms herein. 

COMFORT LAKE-FOREST LAKE WATERSHED DISTRICT 

Date: 

Date: / o/ lf /4/ ,,6 

;;;::q_J Date: \0(1,-4/1 ~ 
Jolleen Chaika, Clerk 
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EXHJBtT l3 

FY 2016 STATE OF MINNESOTA 
BOARD OF WATER and SOIL RESOURCES 

COMPETITIVE GRANTS PROGRAM 
GRANT AGREEMENT 

This Grant Agreement is between the State of Minnesota, acting through its Board of Water and Soil Resources (Board) 
and Comfort Lake~Forest Lake WO, 44 Lake Street South, Suite A, Forest Lake Minnesota 55025. 

Recitals 
1. The Laws of Minnesota 2015, 1st Special Session, Chapter 2, Artkle 2., Section 7{b- Projects and Practices) (c­

Accelerated Implementation) and (h - Community Partners), appropriated Clean Water Fund {CWF} funds to the 
Board for the FY 2016 Competitive Grants Program. 

2. Minnesota Statutes 1038.101, subd. 9 (1), and 1036.3369, authorize the Board to award this grant. 
3. The Board has adopted the FY 2016 Clean Water Fund Competitive Grants Policy and authorized the FY 2016 

Competitive Grants Program in Board Resolution 15-45. 
4. The Board has adopted Board Resolution 15-91 to allocate funds for the FY 2016 Competitive Grants Programs. 
5. The Grantee has submitted a BWSR approved work plan for this Program which is incorporated into this 

agreement by reference. 
6. The Grantee represents that it is duly qualified and agrees to perform all services described in this grant 

agreement to the satisfaction of the State. 
7. _As a condition of the grant, Grantee agrees to minimize administration costs. 

Authorized Representative 
The State's Authorized Representative is Marcey Westrick, Clean Water Coordinator, BWSR, 520 Lafayette Road 
North, Saint Paul, MN 55155, 651-284-4153, or her successor, and has the responsibility to monitor the Grantee's 
petformance an~ the authority to accept the seivices and petformance provided under this Grant Agreement. 

The Grantee's Authorized Representative is Mike Kinney, District Administrator 
44 Lake Street South, Suite A 
Forest Lake., MN 55025 
651-395-5855 

If the Grantee's Authorized Representative changes at any time during this grant agreement, the Grantee must 
immediately notify the Board. 
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Grant Agreement 
1 Term of Grant Agreement 

1.1 Effective date: The date the Board obtains all required signatures under Minn. Stat. § 160.98, Subd.5. The 
Grantee must not begin work under this grant agreement until this Grant Agreement is fully executed and 
the Grantee has been notified by the State's Authorized Representative to begin the work. 

1.2 Expiration date: December 31, 2018, or until all obligations have been satisfactorily fulfilled, whichever 
comes first. 

1.3 Survival of Terms: The following clauses survive the expiration or cancellation of this Agreement: . 7. 
Liability; 8. State Audits; 9. Government Data Practices; 11. Publicity and Endorsement; 12. Governing Law, 
Jurisdiction, and Venue; 14. Data Disclosure; and 18. Intellectual Property Rights. 

2 Grantee's Duties 
The Grantee will comply with required grants management policies and procedures set forth through Minn. Stat. 
§ 168.97, Subd.4(a)(1}. 
The Grantee Is responsible for the specific duties for the Program as follows: 
2.1 Implementation: The Grantee will implement the work plan, which is incorporated into this Agreement by 

reference, according to the FY 2016 Clean Water Fund Competitive Grants Policy. 
2.2 Reporting: All data and information provided in a Grantee's report shall be considered public. 

2.2.1 The Grantee will submit an annual progress report to the Board by February 1 of each year on the 
status of program implementation by the Grantee. Information provided must conform to the 
requirements and formats set by the Board. 

2.2.2 The Grantee will display on its website the previous calendar year's detalled information on the 
expenditure of these State grant funds and measurable outcomes as a result of the expenditure of 
these State grant funds according to the format specified by the BWSR, by March 15 of each year. 

2.2.3 The Grantee will submit a final progress report to the Board by February 1, 2019 or within 30 days 
of completion of the Project, whichever occurs sooner. Information provided must conform to the 
requirements and formats set by the Board. 

2:3 Match: The Grantee will ensure any local match requirement will be provided as stated in Grantee's 
approved work plan. 

3 Time 
The Grantee must comply with all the time requirements described in this Grant Agreement. In the performance 
of this Grant Agreement, time is of the essence. 

4 Terms of Payment _ 
4.1 Grant funds will be distributed in three installments: 1) The first payment of 50% will be distributed after 

the execution of the Grant Agreement. 2) The second payment of 40% will be distributed after the first 
payment of 50% has been expended and reporting requirements have been met. An eLINK Interim Financial 
Report that summarizes expenditures of the first 50% must be signed by the Grantee and approved by 
BWSR. Selected grantees may be required at this point to submit documentation of the expenditures 
reported on the Interim Financial Report for verification. 3) The third payment of 10% will be distributed 
after the grant has been fully expended and reporting requirements are met. The final, 10% payment must 
be requested within 30 days of the expiration date of the Grant Agreement. An eUNK Final Financial Report 
that summarizes final expenditures for the grant must be signed by the grantee and approved by BWSR. 

4.2 All costs must be incurred within the grant period. 
4.3 All incurred costs must be paid before the amount of unspent grant funds is determined. Unspent grant 

funds must be returned within 30 days of the expiration date of the Grant Agreement. 
4.4 The obligation of the State under this Grant Agreement will not exceed the amount stated above. 
4.5 This grant includes an advance payment of so percent of the grant's total amount. Advance payments allow 

the grantee to have adequate operating capital for start-up costs, ensure their financial commitment to 
landowners and contractors, and to better schedule work into the future. 
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4.6 Contracting and Bidding Requirements Per Minn. Stat. §471.345, grantees that are municipalities as defined 
in Subd. 1 must do the following if contracting funds from this grant contract agreement for any supplies, 
materials, equipment or the rental thereof, or the construction, alteration, repair or maintenance of real or 
personal property 

4.6.1 If the amount of the contract is estimated to exceed $100,000, a formal notice and bidding process 
must be conducted in which sealed bids shall be solicited by public notice. Municipalities may, as a 
best value alternative, award a contract for construction, alteration, repair, or maintenance work to 
the vendor or contractor offering the best value under a request for proposals as described in Minn. 
Stat.§16C.28, Subd. 1, paragraph (a), clause (2) 

4.6.2 If the amount of the contract is estimated to exceed $25,000 but not.$:).00,000, the contract may be 
made either upon sealed bids or by direct negotiation, by obtaining two or more quotations for the 
purchase or sale when possible, and without advertising for bids or otherwise complying with the 
requirements of competitive bidding; All quotations obtained shall be kept on file for a period of at 
least one year after receipt thereof. Municipalities may, as a best value alternative, award a 
contract for construction, alteration, repair, or maintenance work to the vendor or contractor 
offering the best value under a request for proposals as described In Minn. Stat.§16C.28, Subd. 1, 
paragraph (a), clause (2} and paragraph (c). 

4.6.3 If the amount of the contract Is estimated to be $25,000 or: less, the contract may be made either 
upon quotation or Jn the open market, in the discretion of the governing body. If the contract is 
made upon quotation it shall be based, so far as practicable, on at least two quotations which shall 
be kept on file for a period of at least one year after their receipt. Alternatively, municlpallties may 
award a contract for construction, alteration, repair, or maintenance work to the vendor or 
contractor offering the best value under a request for proposals as described in Minn. Stat.§16C.28, 
Subd. 1, paragraph (a), clause (2} 

4.6.4 Support documentation of the bidding process utilized to contract services must be included in the 
grantee1s financial records, including support documentation justifying a single/sole source bid, if 
applicable. 

4.6.5 For projects that include construction work of $25,000 or more, prevailing wage rules apply per; 
Minn. Stat. §§177.41 through 177.44 consequently, the bid request must state the project is subject 
to prevailing wage. These rules require that the wages of laborers and workers should be 
comparable to wages paid for similar work in the community as a whole. A prevailing wage form 
should accompany these bid submittals. 

5 Conditions of Payment 
All services provided by the Grantee under this Grant Agreement must be performed to the State's satisfaction, as 
set forth in this Agreement and in the BWSR approved work plan for this.program. Compliance will be 
determined at the sole discretion of the State's Authorized Representative and in accordance with all applicable 
federal, State, and local laws, policies, ordinances, rules, FY 2016 Clean Water Fund Competitive Grants Policy, 
and regulations. The Grantee will not receive payment for work found by the State to be unsatisfactory or 
performed in violation of federal, State, or local law. 

The Minnesota Department of Administration's Office of Grants Management Policy on Grant Closeout Evaluation 
(Policy 08-13) requires the Board to consider a grant applicant's past performance before awarding subsequent 
grants to them. The_ Board must consider a grant applicant's performance on prior grants before making a new 
grant award of over $5,000. The Board may withhold payment on this and grants from other programs if the 
Grantee is not in compliance with all Board reporting requirements. 

6 Assignment, Amendments, and Waiver 
6.1 Assignment. The Grantee may neither assign nor transfer any rights or obligations under this Grant 

Agreement without the prior consent of the State and a fully executed Assignment Agreement, executed 
and approved by the same parties who executed and approved this Grant Agreement, or their successors in 
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office. 
6.2 Amendments. Any amendment to this Grant Agreement must be in writing and will not be effective until it 

has been executed and approved by the same parties who executed and approved the original Grant 
Agreement, or their successors in office. Amendments must be executed prior to the expiration of the 
original agreement or any amendments thereto. 

6.3 Waiver. If the State fails to enforce any provision of this Grant Agreement, that failure does not waive the 
provision or its right to enforce it. 

7 Liability 
The Grantee must indemnify, save, and hold the State, its agents, and employees harmless from any claims or 
causes of action, including attorney's fees incurred by the State, arising from the performance of this Grant 
Agreement by the Grantee or the Grantee's agents or employees. This clause will not be construed to bar any 
legal remedies the Grantee may have for the State's failure to fulfil( its obligations under this Grant Agreement. 

8 State Audits 
Under Minn. Stat. § 16B.98, subd. 8, the Grantee's books, records, documents, and accounting procedures and 
practices of the Grantee or other party relevant to this Grant Agreement or transaction are subject to 
examination by the Board and/or the State Auditor or Legislative Auditor, as appropriate, for a minimum of six 
years from the end of this Grant Agreement, receipt and approval of all final reports, or the required period of 
time to satisfy all State and program retention requirements, whichever is later. 
8.1 The books, records, documents, accounting procedures and practices of the Grantee and its designated 

local units of government and contractors relevant to this grant, may be examined at any time by the Board 
or B0ard1s designee and are subject to verification.· The Grantee or delegated local unit of government will 
maintain records relating to the receipt and expenditure of grant funds. 

8.2 The Grantee or designated local unit of government implementing this Agreement will provide for an audit 
that meets the standards of the Office of State Auditor. The audit must cover the duration of the Agreement 
Period and be performed within one year after the end of the Agreement Period or when routinely audited, 
whichever occurs first. Copies of the audit report must be provided to the Board If requested. 

9 Government Data Practices 
The Grantee and State must comply with the Minnesota Government Data Practices Act, Minn. Stat. Ch. 13, as it 
applies to all data provided by the State under this Agreement, and as It applies to all data created, collected, 
received, stored, used, maintained, or disseminated by the Grantee under this Grant Agreement. The civil 
remedies of Minn. Stat. § 13.08 apply to the release of the data referred to in this clause by either the Grantee or 
the State. 

10 Workers' Compensation . 
The Grantee certifies that it is in compliance with Minn. Stat. § 176.181, subd. 2, pertaining to workers' 
compensation insurance coverage. The Grantee's employees and agents will not be considered State employees. 
Any claims that may arise under the Minnesota Workers Compensation Act on behalf of these employees and any 
claims made by any third party as a consequence of any act or omission on the part of these employees are in no 
way the State's obligation or responsibility. 

11 Publicity and Endorsement 
11.1 Publicity. Any publicity regarding the subject matter of this grant agreement must identify the Board as the 

sponsoring agency. For purposes of this provision, publicity includes notices, informational pamphlets, 
press releases, research, reports, signs, and similar public notices prepared by or for the Grantee 
individually or Jointly with others, or any subcontractors, with respect to the program, publications, or 
services provided resulting from this grant agreement. 

11.2 Endorsement. The Grantee must not claim that the State endorses its products or s~rvices. 

Page4of6 



12 Governing Law, Jurisdiction, and Venue 
Minnesota law, without regard to its choice-of-law provisions, governs this Grant Agreement. Venue for all legal 
proceedings out of this Agreement, or its breach, must be in the appropriate State or federal court with 
competent jurisdiction in Ramsey County, Minnesota. 

13 Termination 
13.1 The State may cancel this Grant Agreement at any time, with or without cause, upon 30 days' written notice 

to the Grantee. Upon termination, the Grantee will be entitled to payment, determined on a pro rata basis, 
for services satisfactorily performed.· 

13.2 In the event of a lawsuit, an appropriation from a Clean Water Fund is canceled to the extent that a court 
detennines that the appropriation unconstitutionally substitutes for a traditional source of funding. 

14 Data Disclosure 
Under Minn. Stat. § 270C.65, Subd. 3, and other applicable law, the Grantee consents to disclo.sure of its social 
security number, federal employer tax Identification number, and/or Minnesota tax identification number, 
already provided to the State, to federal and State tax agencies and State personnel involved in the payment of 
State.obligations. These identification numbers ffi<'!Y be used in the enforcement of federal and State tax laws 
which could result in action requiring the Grantee to file State tax returns and pay delinquent State tax liabilities, 
if any. 

15 Prevailing Wage 
It is the responsibility of the Grantee or contractor to pay prevailing wages on construction projects to which State 
prevailing wage laws apply (Minn. Stat.177.42-177.44}. All laborers and mechanics employed by grant recipients 
and subcontractors funded in whole or in part with these State funds shall be paid wages at rates not less than 
those prevailing on projects of a character similar in the locality. 

16 Constitutional Compliance 
It is the responsibility of the Grantee to comply with requrrements of the Minnesota Constitution regardif!g use of 
Clean Water Funds to supplement traditional sources of funding. 

17 Signage 
It is the responsibHity of the Grantee to comply with requirements for project slgnage, as provided in, Minnesota 
laws 2010, Chapter 361, article 3, section 5 (b) for Clean Water Fund projects. 

18 Intellectual Property Rights 
The State own.s all rights, title, and interest in air of the intellectual property rights, including copyrights, patents, 
trade·secrets, trademarks, and service marks in the Works and Documents created and paid for under this grant. 
Works means all Inventions, improvements, discoveries (whether or not patentable}, databases, computer 
programs, reports, notes, studies, photographs, negatives, designs, drawings, specifications, materials, tapes, and 
disks conceived, reduced to practice, created or originated by the Grantee, its employees, agents, and 
subcontractors, either individually or jointly with other.sin the performance of this grant. Wprks includes 
11 Docurnents.'1 Documents are the o·riginals of any databases, computer programs, reports, notes, studies, 
photographs, negatives, designs, drawings, specifications, materials, tapes, disks, or other materials, whether in 
tangible or electronic forms, prepared by the Grantee, its employees, agents, or subcontractors, in the 
performance of this grarit. The Documents will be the exclusive property of the State and all such Documents 
must be immediately returned to the State by the Grantee upon completion or cancellation of this grant at the 
State's request. To the extent possible, those Works eligible for copyright protection under the United States 
Copyright Act will be deemed to be "works made for hire.'' The Grantee assigns all right, title, and interest it may 
have In the Works and the Documents to the State. The Grantee must, at the request of the State, execute all 
papers and perform all other acts necessary to transfer or record the State's ownership interest In the Works and 
Documents. 
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IN WITNESS WHEREOF, the parties have caused this Grant Agreement to be duly executed intending to be bound 
thereby. 

Approved: 

Comfort Lake~Forest Lake WO Board Of Water and Soil Resources 

By -~~fa-t .ft~. iW..;.;....;..~~- By 
(print) 

/ 

Title'-:-__ __._......,_,......,~""""'~--:;..._---.,_,;,...::...a"""'---Title: Central Region Manager 

Oate:_-=--+-..o..+-,i--=->--~----- Date: Yez1/4 
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STATE OF MINNESOTA 
BOARD OF WATER AND SOIL RESOURCES 

COMPETITIVE GRANTS PROGRAM 
PAYMENT INFORMATION SHEET 

FY2016 

GRANTEE: Comfort Lake-Forest Lake WD 

FISCAL AGENT: Comfort Lake-Forest Lake Watershed District 

PROJECT NUMBER: C16-2191 

GRANT AMOUNT: $162,000 

VENDOR NUMBER: 0000237704 

PONUMBER: 

FUNDING INFORMATION 

Line I Granted Amount I Account I Fund I FinDept ID Annrop ID I FY I Description 
I . ' . . ' · ! i 

0 I --+ · $ 162,000 J 441502 I 23 02 J R9P32L WM R9PC09~ 6 I Projects and Practices 

------~-;-·--- .J ·- - $ -----------' 441502 t;mrR9;~~;;-~~45 ___ , ___ 1-~-1~~~;~w¥~entation -

03 $ I 441502 I 2302 I R9P32LWM I R9PC155 I -16 I Community Partners 

$ 162,000 I TOTAL I ForBWSRuse 
only 

PAYMENT INFORMATION 

Line 

01 

02 

03 



STATE OF MINNESOTA 
BOARD OF WATER AND SOIL RESOURCES 

COMPETITIVE GRANTS PROGRAM 
PAYMENT INFORMATION SHEET 

FY2016 

GRANTEE: Comfort Lake-Forest Lake WD 

FISCAL AGENT: Comfort Lake-Forest Lake Watershed District 

PROJECT NUMBER: C16-7918 

GRANT AMOUNT: $429,284 

VENDOR NUMBER: 0000237704 

PO NUMBER: f3()QDC0Lde 19 

FUNDING INFORMATION 

01 I $ 429,284 I 441502 I 2302 I R9P32LWM1R9PC095 16 I Projects and Practices 
--···---.. ----···--.----·-----.. ·----+--·-·-·t--·"--r·----·-···-·------ . ··-·--·-··----,-----+-----·--·-···-···"---·--·-.. --.. -.. ,-,--

---~--l---~ . _____ ,_! -~~15~2 I 2302 ! R9P32LWM l R9PC045 I 16 _.l Accelerated Imple~entati°-~ 
. 1 i ! I i I ; 

03 I $ I 441502 ! 2302 I R9P32LWM I R9PC155 16 I CommunityPartners 

$429,284 TOTAL ForBWSR use 
only 

PAYMENT INFORMATION 

Line 

01 

02 

03 











COOPERATIVE AGREEMENT

FOR MAINTENANCE OF

STORMWATER MANAGEMENT FACILITIES AND WATERCOURSE AND BASIN CROSSINGS

Between the Comfort Lake - Forest Lake Watershed District

and the City of Forest Lake

This Agreement is made by and between the Comfort Lake — Forest Lake Watershed

District (CLFLWD), a watershed district with purposes and powers set forth at Minnesota
Statutes Chapters 103B and 103D, and the City of Forest Lake (City), an political subdivision of
the State of Minnesota.

Recitals and Statement of Purpose

WHEREAS pursuant to authority of Minnesota Statute §103D.345, the CLFLWD implements a
permitting program under which stormwater management and watercourse and basin crossings
requirements, presently referenced as Rules 2.0 and 6.0, apply to land development and
redevelopment activities; and

WHEREAS City is subject to those requirements; and

WHEREAS under the Stormwater Management rule and Watercourse and Basin Crossing rule,
certain land development activities require a landowner to file for recordation a declaration or
similar instrument establishing the landowner's obligation in perpetuity to inspect and maintain
stormwater management facilities and crossing structures; and

WHEREAS in each case a public landowner, as an alternative to a recorded instrument, may
document its obligation in an unrecorded written agreement with the CLFLWD; and

WHEREAS Rule 2.5.8, Stormwater Management Facility Maintenance Instrument, further states
that if a municipal facility maintenance plan has been approved by the CLFLWD and the
municipality will maintain the facility, a separate maintenance instrument is not required; and

WHEREAS City has a District - approved Local Surface Water Management Plan (Plan) and a
state approved Municipal Separate Storm Sewer System Permit (MS4) from the Minnesota
Pollution Control Agency (MPCA) that includes a Storm Water Pollution Prevention Plan
SWPPP); and

WHEREAS the City SWPPP conforms to maintenance requirements set by the MPCA after
rulemaking and a stakeholder- intensive process, and includes a number of specific best
management practices addressing inspection, follow up maintenance /repair, reporting,
evaluation, and vegetation management; and

WHEREAS City represents that it has the rights of property ownership and control sufficient to
perform the responsibilities it assumes under this Agreement; and
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WHEREAS the parties concur that it is clearer and procedurally more efficient for the CLFLWD
and City to agree at this time on the acceptance of facility inspection and maintenance practices
as presently set forth in the City MS4 Permit and SWPPP to serve as a municipal facility
maintenance plan and standard requirements, so that this agreement may be incorporated into
future permits as applicable;

THEREFORE IT IS AGREED as follows:

1. City will maintain stormwater management facilities and watercourse and basin crossings
in conformance with its MPCA- approved MS4 Permit and SWPPP, specifically including
but not limited to:

a. All stormwater retention, detention and treatment basins must be inspected at least
once a year to determine that basin retention and treatment characteristics are
adequate. A storage treatment basin will be considered inadequate if sediment has
decreased the wet storage volume by 50 percent or dry storage volume by 25 percent
of its original design volume. Based on this inspection, if a stormwater basin requires
sediment cleanout, the basin will be restored to its original design contours and
vegetated state within one year of the inspection date.

b. All grit chambers, sump catch basins, sump manholes, outlet structures, culverts,
outfall structures and other stormwater facilities for which maintenance requirements
are not otherwise specified herein must be inspected in the spring and fall of each
year. Within 30 days of the inspection date, all accumulated sediment and debris
must be removed such that each stormwater facility operates as designed and
permitted. Contributing drainage areas must be kept clear of litter and vegetative
debris, inflow pipes and overflow spillways kept clear, inlet areas kept clean, and
undesirable vegetation removed. Erosion impairing the function or integrity of the
facilities, if any, will be corrected, and any structural damage impairing or threatening
to impair the function of the facilities must be repaired.

c. Volume control facilities and contributing drainage areas must be inspected at least
twice annually during the operational period (between spring snowmelt and first
substantial snowfall) and monitored after rainfall events of 1 inch or more to ensure
that the contributing drainage area is clear of litter and debris, inflow pipes and
overflow spillways are clear, inlet areas are clean, undesirable vegetation is removed
and there is no erosion impairing or threatening to impair the function of a facility. If
sediment has accumulated in an infiltration feature, within 30 days of inspection
deposited sediments must be removed, the infiltration capacity of the underlying soils
must be restored, and any surface disturbance must be stabilized. Inspection must
ensure that sediment traps and forebays are trapping sediment and that more than 50
percent of the storage volume remains, the contributing drainage area is stable (i.e.,
no erosion is observed), and inlets and outlet /overflow spillways are in good
condition with no erosion. Maintenance techniques used must protect the infiltration
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capacity of the practice by limiting soil compaction to the greatest extent possible
e.g., by using low - impact earth- moving equipment).

d. In addition to the applicable requirements above, rain gardens must be kept clean of
excess sediment and debris. Healthy plant growth must be maintained in rain gardens
by removing dead vegetation in the spring of each year, and the top two to five inches
of media must be removed and replaced every three to five years so as not to impede
filtration of sediment and oils.

e. Pervious pavers and pervious concrete must be inspected at least once each year, after
a storm events exceeding inch inch of rainfall in a 24 hour period, and otherwise
annually; surface openings must be vacuumed in dry weather to remove dry,
encrusted sediment as necessary; and broken units that impair the structural integrity
of the surface must be replaced. If water stands for an more than 48 hours, base
materials must be replaced within 9 months from the date of the inspection and report
of the standing water occurred.

f. Underground storage chambers must be inspected at least once a year to ensure that
adequate storage capacity remains. Capacity will be considered inadequate if
sediment has decreased the storage volume by 50 percent of its original design
volume. Accumulated debris and sediment will be removed, and inlet and outlet
structures will be cleared of any flow impediments, within 3 months from the date of
the inspection and report that identified the loss of capacity or flow impediments.

g. Any BMPs for which maintenance requirements are not otherwise provided in this
Agreement or the SWPPP will be inspected and maintained to provide the function
for which they were designed.

h. Submission of the City Metro MS4 Permit annual report to the CLFLWD will be
made at the same time that it is required to be submitted to the MPCA. The annual
report format is available on -line and can be downloaded by CLFLWD.

i. Watercourse and basin crossings and other conveyances shall be maintained in good
repair at all times to preserve channel /bed stability, hydraulic capacity, and
navigational capacity if designed for navigational capacity.

2. In addition, City will respond promptly to notice from the CLFLWD that a facility or crossing
structure may require inspection or maintenance and will take action following inspection in the
same manner as provided above.

3. The CLFLWD accepts City's MPCA - approved MS4 Permit and SWPPP as a municipal
facility maintenance plan under Rule 2.5.8, subject to the terms of this Agreement.

4. If City conveys into private ownership a fee interest in all or any portion of the public property
that is subject to this Agreement, it must require as a condition of sale, and enforce: (a) that the
purchaser record a declaration on the property incorporating the stormwater management facility
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maintenance requirements of this Agreement; and (b) that recordation occur either before any
encumbrance is recorded on the property or, if after, only as accompanied by a subordination and
consent executed by the encumbrance holder ensuring that the declaration will run with the land
in perpetuity. If City conveys into public ownership a fee interest in all or any portion of the
property that is subject to this Agreement, it must require as a condition of the purchase and sale
agreement that the purchaser accept an assignment of all obligations vested under this
Agreement.

5. The CLFLWD may include in any specific permit other or different conditions as it may
determine warranted for the circumstances of that permit.

6. This Agreement is in force for five years from the date on which it is fully executed and will
renew automatically for five -year terms unless terminated by the parties. This Agreement may
be amended only in a writing signed by the parties. Either party may terminate this Agreement
on 30 days' written notice to the other party. Maintenance obligations that have become binding
by incorporation into an approved permit before termination of the Agreement will survive
termination.

7. Violation of an inspection, maintenance or reporting provision is a violation of the CLFLWD
permit for a project and of this Agreement for which the CLFLWD may take civil action against
the City, after completion of its notice of rule violation procedures.

8. The recitals are incorporated as a part of this Agreement.

IN WITNESS WHEREOF, the parties hereto have executed this Agreement.

COMFORT LAKE- FOREST LAKE WATERSHED DISTRICT

B (  cki i (- ct -("

President, Board of Managers

Date:
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Grant Workplan
Projects and Practices 2014

Grant Title - Bixby Park Water Quality Improvement Project
Grant ID - C14-7210
Organization - Comfort Lake-Forest Lake WD

Grant Awarded Amount $360,750.00 Grant Execution Date
Required Match Amount $90,187.50 Grant End Date 12/31/2016
Required Match % 25% Grant Day To Day Contact Mike  Kinney

Budget Summary

Budgeted Spent Balance Remaining
Total Grant Amount $360,750.00 $43,724.86 $317,025.14
Total Match Amount $120,250.00 $0.00 $120,250.00
Total Other Funds $0.00 $0.00 $0.00
Total $481,000.00 $43,724.86 $437,275.14
*Grant balance remaining is the difference between the Awarded Amount and the Spent Amount. Other values compare budgeted and spent amounts.

Budget Details

Activity Name
Activity

Category Source Type Source Description Budgeted Spent

Last
Transaction

Date

Match
ing

Fund
Project Adminstration Administration

/Coordination
Current
State Grant

Bixby Park Water Quality
Improvement Project

$4,000.00 N

Project Adminstration Administration
/Coordination

Local Fund CLFLWD $4,000.00 Y
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Activity Name
Activity

Category Source Type Source Description Budgeted Spent

Last
Transaction

Date

Match
ing

Fund

Project Construction Urban
Stormwater
Management
Practices

Current
State Grant

Bixby Park Water Quality
Improvement Project

$301,750.0
0

N

Project Construction Urban
Stormwater
Management
Practices

Local Fund CLFLWD $95,000.00 Y

Project Development & Support Project
Development

Current
State Grant

Bixby Park Water Quality
Improvement Project

$4,000.00 $3,214.98 6/30/2015 N

Project Development & Support Project
Development

Local Fund CLFLWD $4,000.00 Y

Project Final Design - Technical and
Engineering

Technical/Engi
neering
Assistance

Current
State Grant

Bixby Park Water Quality
Improvement Project

$51,000.00 $40,509.8
8

7/9/2015 N

Project Final Design - Technical and
Engineering

Technical/Engi
neering
Assistance

Local Fund CLFLWD $17,250.00 Y

Activity Details Summary

Activity Details Total Action Count Total Activity Mapped Proposed Size / Unit Actual Size / Unit

Proposed Activity Indicators

Activity Name Indicator Name Value & Units Waterbody Calculation Tool Comments
Project Construction PHOSPHORUS (EST.

REDUCTION)
206 LBS/YR Sunrise/Comfor

t Lake/St. Croix
P8 Urban
Catchment Model

Project Construction SEDIMENT (TSS) 55000 TONS/YR Sunrise/Comfor P8 Urban
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Activity Name Indicator Name Value & Units Waterbody Calculation Tool Comments
t Lake/St. Croix Catchment Model

Grant Activity

Grant Activity - Project Adminstration

Description Grant administration tasks including grant tracking, grant agreement management, grant reporting to BWSR as required,
and project management and oversight of activities included in the work plan.  This Activity is primarily carried out by the
CLFLWD Administrator. Tasks include budgeting, reporting and grant management. Minor support roles may be needed by
the District Engineer and Legal Counsel.

Category ADMINISTRATION/COORDINATION
Has Rates and Hours? Yes

Grant Activity - Project Construction

Description On-the-ground construction of project components as designed during the technical and engineering phase of this
project.  Components installed as part of this project will include installation of lightweight aggregate filter berm,
modifications to the existing ditch system to increase natural floodplain and wetland interaction, modification of existing
outlet structure to increase storage capacity and water quality improvement, restoration of disturbed wetland areas with
appropriate native vegetation and other activities as defined through final project design.  This Activity will be carried out
by a contractor awarded the construction project through a public bidding process.

Category URBAN STORMWATER MANAGEMENT PRACTICES
Has Rates and Hours? No
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Grant Activity - Project Development & Support

Description Work with the City of Forest Lake on development of land access agreements, project implementation agreements, and
maintenance agreements to maintain project function throughout its 25-year lifespan to ensure the long term success of
the project.  A draft of the proposed agreement is attached.  The final draft agreement will be submitted to the BWSR for
review and acceptance prior to execution.  This agreement will be in place prior to the start of any significant work on
other grant activities.   Additional tasks include coordinating amongst project partners and on-going involvement
throughout the project period.  Work with all permitting agencies to obtain all permits required to implement project.

The District will engage the community through the City of Forest Lake City Council, Park Board, and through local press
releases and newsletter articles. The District will also work with the City to engage local schools which may be able to use
the area for future outdoor learning activities. The District also plans to install interpretive signage in cooperation with the
City of Forest Lake when park development occurs to engage and educate the public on the need for water quality
improvement projects in the area.

This Activity is primarily carried out by the CLFLWD Administrator with assistance as needed from the District Engineer
and Legal Counsel.

Category PROJECT DEVELOPMENT
Has Rates and Hours? Yes
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Grant Activity - Project Final Design - Technical and Engineering

Description This activity includes final design, construction supervision and inspections of the project to be implemented.  The project
components are identified in the attached conceptual design figure. An amendment to the project design was necessary
due to unexpected soil conditions in the proposed berm area. The iron enhanced sand filter component of the berm has
been replaced with a lightweight aggregate filter berm due to excessive peat depths. The proposed aggregate is expected
to remove an additional 20 lbs/yr of soluble "P" (similar to what was expected from the IESF).  Additional tasks include
Project start-up, Additional Data Collection, Permitting, Modeling, Project Design, Contract Documents, Bidding and
Construction Oversight. This Activity is primarily carried out by Emmons & Olivier Resources (EOR) currently serving as the
watershed district engineer.

EOR staff dedicated to the project and their individual roles are identified below.
*Greg Graske PE- District Engineer, Client Manager
*Brett Emmons, PE- Principal Oversight-
*Jason Naber - Natural Resources and Permitting
*Derek Lash PE - Design Engineer
*Jay Hill PE, RLS- Land Surveyor
*Steve Pellinen - replacement for Jay Hill
*Mike Talbot, EIT- H&H Modeling
*Annie Weeks- Restoration Ecologist & Permitting
*Sonya Carel- Graphic Design & Media
*Mike Majeski- Field Services

Category TECHNICAL/ENGINEERING ASSISTANCE
Has Rates and Hours? No

Grant Attachments

Document Name Document Type Description

2014 Competitive Grant Grant Agreement 2014 Competitive Grant - Comfort Lake-Forest Lake WD
2014 Competitive Grant executed Grant Agreement 2014 Competitive Grant - Comfort Lake-Forest Lake WD
All Details Report Workflow Generated Workflow Generated  - All Details Report - 05/15/2015
All Details Report Workflow Generated Workflow Generated  - All Details Report - 08/01/2014
Application Workflow Generated Workflow Generated  - Application - 10/03/2013
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Document Name Document Type Description

Bixby Park Project Grant Bixby Park Water Quality Improvement Project
Comments on Revised Wrok Plan Journal Journal Dated - 08/05/2015
DRAFT - CLFLWD and City of Forest Lake agreement Grant Bixby Park Water Quality Improvement Project
Draft City-CLFLWD Draft Agreement Comments Grant Bixby Park Water Quality Improvement Project
SR_loc_10038.jpg Grant Bixby Park Water Quality Improvement Project
Work Plan Workflow Generated Workflow Generated  - Work Plan - 08/04/2015
Work Plan Workflow Generated Workflow Generated  - Work Plan - 03/24/2014
Work Plan Workflow Generated Workflow Generated  - Work Plan - 01/23/2014
Work Plan Revision Request #1 Journal Journal Dated - 08/05/2015
grantmap_10038_2013-09-25_12-07-16-PM.jpg Grant Bixby Park Water Quality Improvement Project

 



INTERGOVERNMENTAL AGREEMENT BETWEEN THE

RICE CREEK WATERSHED DISTRICT AND THE

CITY OF FOREST LAKE

I

AGREEMENT is made and entered into bTHIS ACRE y and between the Rice Creek

Watershed District ( the " District') and the City of Forest Lake ( the " City") each

acting by and through its duly authorized officers.

THE ABOVE- NAMED PARTIES hereby agree as follows:

I. GENERAL SCOPE OF AGREEMENT

1 . 01 The District and the City agree to undertake the development of a

Feasibility Study ( the  " Study') to identify and analyze potential water quality

improvement and groundwater use reduction best management practices in

the 11th Avenue SW subwatershed of Clear Lake.  The Study will include

feasibility review of potential projects,  including construction cost estimates
for each potential project.

II.       SPECIFIC SCOPE OF SERVICES

2. 01 The District and the City agree that it is mutually beneficial to jointly

undertake the Study as a way to support the selection and development of
future capital improvement projects to protect and/ or improve the water

quality of Clear Lake.

a.  Specific Tasks Involved. The scope of the Study will include the specific

tasks described in the Bolton  &  Menk proposal,  dated September 25,

2017, found in Attachment A.

b.  Study Scheduling.  All work necessary to complete the Study shall be
completed no later than December 15, 2017.

1



2. 02 District Responsibilities. The District agrees to:

a.  Provide to the City previous reports,  surveys,  data,  and/ or models for
the Study area and contributing watershed if requested,  pursuant to
standard licensing as applicable.

b.  Participate in all meetings associated with the Study.

c.  Make available their staff to serve as advisors to the Study team.

d.  Reimburse the City for contracted costs associated with the completion

of the Study,  not to exceed  $ 32, 910,  upon District acceptance of the

Study' s final report, which will not be unreasonably withheld.

2. 03 City Responsibilities. The City agrees to:

a.  Contract for the necessary professional services to support the Study

and the completion of tasks and subtasks identified in Attachment A.  The

contract will identify the District as a beneficiary of the contract with
respect to contractor duty of care and indemnification obligations, and will

reserve ownership rights in work product to the City and District.

b.  Participate in all meetings associated with the Study.

c.  Make available their staff to serve as advisors to the Study team.

d.  Assume any additional costs required to complete the Study beyond the
District contribution described in Section 2. 02d, above.

III.      COMPENSATION; METHOD OF PAYMENT

3. 01 Upon the District' s acceptance of the Study' s final report by, and within

30 days of receipt of an invoice and supporting documentation of eligible

2



costs incurred,  the District will reimburse the City for its share of costs

incurred for the completion of the Study.

IV. GENERAL CONDITIONS

4. 01 Term of Agreement. This agreement is effective when fully executed by

the parties and expires March 31 , 2018.

4. 02 Amendments.  The terms of this agreement may be changed only by
mutual agreement of the parties. Such changes will be effective only on the

execution of written amendment( s) signed by duly authorized officers of the

parties to this agreement.

4. 03 District Personnel.   Phil Belfiori,   or such other person as may be

designated in writing by the District,  will serve as the District' s authorized

representative and will assume primary responsibility for coordinating all

services with the City.

4. 04 City Personnel.    The City Contract Manager for purposes of
administration of this agreement is Aaron Parrish, or such other person as may

be designated in writing by the City.  The City Contract Manager will be
responsible for coordinating services under this agreement.

4. 05 Equal Employment Opportunity;  Affirmative Action.  The City and the

District agree to comply with all applicable laws relating to nondiscrimination

and affirmative action.  In particular,  the City and the District agree not to

discriminate against any employee, applicant for employment, or participant in

this study because of race, color, creed, religion, national origin, sex, marital

status,  status with regard to public assistance,  membership or activity in a

local commission, disability,  sexual orientation,  or age;  and further agree to

take action to assure that applicants and employees are treated equally with

respect to all aspects of employment,  including rates of pay,  selection for

training, and other forms of compensation.
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4. 06 Independent Relationship.  No employee,  representative,  contractor or

consultant of either party to this agreement acts in any respect as the agent or

representative of the other party.

4. 07 Liability.  Each party to this agreement shall be liable for the acts and
omissions of itself and its officers,  employees,  and agents,  to the extent

authorized by law. Neither party shall be liable for the acts or omissions of the

other party or the other party' s officers, employees or agents. Nothing in this
agreement shall be deemed to be a waiver by either party of any applicable

immunities or limits of liability including,     without limitation,  Minnesota

Statutes, sections 3. 736 ( State Tort Claims) and chapter 466 ( Municipal Tort

Claims).

4. 08 Copyright. No reports or documents produced in whole or in part under

this agreement will be the subject of an application for or assertion of

copyright by or on behalf of the City or District.

4. 09 Use of Work Products.  The City and District may use and distribute,

without restriction, the work products of the Study, including but not limited
to reports and documents.

4. 10 Termination of Agreement. The City and the District will both have the

right to terminate this agreement at any time and for any reason by submitting
written notice of the intention to do so to the other party.    A party that

terminates without cause before the contractor' s completion of work will be

responsible for its full funding obligation under this agreement.

IN WITNESS WHEREOF, the parties have caused this agreement to be executed

by their duly authorized representatives on the dates set forth below. This
agreement is effective upon final execution by, and delivery to, both parties.

RICE CREEK WATERSHED DISTRICT
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DateBy-----------------------------------

Name

Its

TFFOREST LAKE

Date---------------------

Name -  

Its---- Z-1l4e-__
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thSeptember29, 2017

PhilBelfiori
Administrator, RiceCreekWatershedDistrict
4325PheasantRidgeDriveNE #61
Blaine, MN55449-4539

RE: ClearLakeWaterQualityImprovements
th8StreetPondDrainageChannelFeasibilityReportandPreliminaryCostEstimate

RiceCreekWatershedDistrictandCityofForestLake

DearMr. Belfiori:  

Bolton & Menk, Inc. ispleasedtopresentthisproposalforprofessionalservicestoprepareafeasibility
studyandpreliminaryengineeringtoanalyzebestmanagementpracticesinthewatershedservedbya

thculvertunder11AvenueSW.   ThewatersheddischargesintothenorthsideofClearLakeandcontains
ForestLakeandForestViewElementarySchools (herebyreferredtoasElementarySchools partsof
thedowntowncommercialarea, andsingleandmulti-familyresidentiallanduses.  TheClearLake

thDiagnosticsStudyalsoidentifiedthe11AvenueSWsamplinglocation (CL2) asacriticalpollutant
dischargepoint.  IncontinueddedicationtoenvironmentalstewardshipintheClearLakeWatershed, the

thCityofForestLakehasidentifiedseveralpotentialprojectsinthe11AvenueSWwatershedthatcould
reducephosphorusloadingandbringClearLakeclosertoasustainablewaterqualitygoal.  Pleasereferto
Exhibit1forawatershedlocationmap.  Thescopedescribedhereinwillanalyzeseveralprojectswhich
include, butarenotlimitedto, thefollowing.  

thStormwaterReusefromthe8StreetPondattheElementarySchoolsinpartnershipwithForest
LakeAreaSchools. 

thIronEnhancedSandFiltration, orotherphosphoruscaptureBMPsalongtheditchfromthe8
thStreetPondto11AvenueSW.  TheCitycurrentlymaintainseasementoverthechannel. 

ImprovementstothestormwatertreatmentbasinontheGaughanApartmentComplexes. 

Thisstudywillidentifybestmanagementpractices (BMPs) andestimateconstructioncoststobe
incorporatedintotheCityofForestLakesLocalSurfaceWaterManagementPlan, theRiceCreek
WatershedDistricts (RCWD) ComprehensivePlan, andtheForestLakeAreaSchoolsFacilitiesPlanto
betteralignfutureprojectswithlocalandstatefunding.    

Thankyouforyourconsiderationofthisexcitingproject.  Ifyouhaveanyquestions, pleasecontactmeat
yourconveniencebyphoneat651-724-0404or

Sincerely,  

TimothyJ. Olson, PE, CFM
WaterResourcesProjectManager



LocationMapClearLakeWaterQualityImprovements
RCWD & CityofForestLake September, 2017
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Wehavepreparedthefollowingscopeofservicestodevelopafeasibilitystudyandpreliminary
thengineeringtoanalyzewaterqualityimprovementBMPsinthe11AvenueSWwatershed.  Thiswill

include, butisnotlimitedto, stormwaterreuseattheElementarySchoolsites, improvementsalongthe
ththchannelbetweenthe8StreetPondand11AvenueSW, andretrofitstotheexistingstormwaterpondat

theGaughanApartmentComplex.  ThefollowingScopeofServicesandassociatedFeeswillresultina
feasibilitystudythatcanbeincorporatedintolocalplanningdocumentsandalignfutureprojectswith
waterqualityfundingopportunities.  

WeunderstandthattheFeasibilityStudyandPreliminaryEngineeringAnalysiswillbefundedthrough
RiceCreekWatershedDistricts (RCWD) ClearLakeFundandtheworkmustbeperformedin2017.   
Bolton & Menkispreparedtobeginworkimmediatelyuponnoticetoproceedandwilldeliverafinal
reportpriortoDecember15, 2017.  

Akick-offmeetingwithRCWD, CityofForestLakeStaff, andBolton & Menkteammemberswillbe
scheduledimmediatelyafterNotice-to-Proceed. Thegoalsofthemeetingareto:  

Understandprojectlimitsandconstraints.  
Brainstormpotentialprojectstobeanalyzed.  
Establishcommunicationprotocolsassociatedwithvariousprojectaspects.  
Formulateamutuallyacceptablemilestoneschedule.  

Weanticipateoneadditionalcoordinationmeetingtopresentthepreliminaryfeasibilitystudyand
engineeringanalysis.  WewillmaintainconsistentcontactwithRCWDandprovideupdatesasnecessary
throughtheproject.  

WeanticipateonePartnershipMeeting (each) withtheGaughanPropertyOwnersandForestLakeArea
Schoolstobrainstormpotentialprojectsandtofullyunderstandtheneedsofallstakeholders.  Theinput
fromthesemeetingswillbeutilizedinthefeasibilityreportandpreliminarydesignoptions.  

Lightdetectionandranging (LiDAR) surfacetopographyandCityas-builtconstructionplanswillbe
utilizedwherepossibletodeveloptheexistingconditions.  However, weanticipateneedingsome
additionalsurveyalongthechanneltoidentifyappropriateboundarycorners, stormsewerinfrastructure
andotherkeytopographicfeaturesnototherwiseevidentintheLiDARsurface.  
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Bolton & MenkwillreviewavailablesubwatersheddelineationsfromRCWDandpreviousCityofForest
Lakeprojectstorefinedelineationsaccordingtotheappropriateprojectresolution.  Wewillkeep
anticipatedprojectlocationsandtheClearLakeDiagnosticStudyinmindwhilerefiningthe
subwatershedareas.  

Bolton & MenkwillreviewavailablehydraulicmodelingfromRCWDandpreviousCityofForestLake
thprojectstodevelopacomprehensivehydraulicmodelofthe11AvenueSWwatershed.  Thiswill

includesignificantdrainagefeatures, pondingareas, andculvertconveyancestounderstandthequantity
ofwaterdischargingtospecificareasandthecorrespondingfloodelevations.  Hydraulicmodelingwill
include:  

Existingdrainageconditions.  
Proposedconditions, limitedtothefollowingscenarios.  

OneStormwaterReuseanalysisattheElementarySchoolsusingtheMetCouncilo

StormwaterReuseCalculatorandguidanceintheRCWDStormwaterRe-usefor
IrrigationAssessmentMethodology.  

ththTwoalternativesforimprovementstothechannelbetweenthe8Streetpondand11o

AvenueSW.  
TwoalternativesforretrofitstotheGaughanstormwaterdetentionpond.  o

Bolton & MenkhasdevelopedsignificanthydraulicmodelingintheCityofForestLakeusingAutodesk
StormandSanitaryAnalysis (SSA).  WeintendtocontinuethiseffortusingSSAtoaddtotheCitys
overallmodelingphilosophy.  Thatsaid, SSAiscompletelyinteroperablewiththesameGISdatausedto
developSSAmodelsandisbuiltontheEPASWMMplatform.  Therefore, theSSAmodelcanbe
exportedtoXPSWMMtoensurecompatibilitywiththeRCWDhydraulicmodeling.    

WewillutilizeresultinghydraulicmodelingandwaterqualitysamplingresultsdetailedintheClearLake
DiagnosticsStudytodevelopMinimalImpactDesignStandards (MIDS) modelingforthescenarios
describedabove.  Thiswilldeterminetheanticipatedtotalsuspendedsolids (TSS) andtotalphosphorus
TP) removalsandhelpestablishtheprojectcostperpoundofconstituentremoved.  

Thedata, methods, assumptions, andrecommendationswillbecompiledinafeasibilityreport.  The
reportwillsummarizethepotentialwaterqualityimprovementoptionsandassociatedpollutantreduction
goals.  AdraftreportwillbepresentedtotheRiceCreekWatershedDistrictandCityofForestLakefor
review.  WewillincorporateanyfinalcommentsandpresentafinalreporttotheDistrict.  

Wewillincludeapreliminaryassessmentoftheproposedprojectsitessensitivitytosoilconditionsand
thefeasibilityofinfiltration.  ThiswillincludeestimatedinfiltrationratesbasedonHydraulicSoilsGroup
designations, knowncontaminationsites, groundwatersusceptibility, wellheadprotection, andother
factorsthatmayimpedeaprojectssuccess.  
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Thefeasibilityreportwillincludediscussionofanticipatedprojectpermittingthrough, butnotnecessarily
limitedto, theMPCA, MnDNR, USArmyCorpsofEngineersandRiceCreekWatershedDistrict.  

Basedonpreliminaryengineeringanalyses, wewillassembleopinionsofprobablecostforeachoption
forcapitalimprovementplanningpurposesandforalignmentwithfuturefundingprograms.  
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Thefollowingisacostproposalforthescopeofworkdescribed. Theproposalisintendedtobehourly
not-to-exceedforthescopeofworkoutlinedinthisproposal. Ifthescopechangesasproject
requirementsarelearned, wewelcomeanopportunitytoalterthecostofservices. 
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FY 2017 STATE OF MINNESOTA 

BOARD OF WATER and SOIL RESOURCES 

COMPETITIVE GRANTS PROGRAM 

GRANT AGREEMENT 

 
                                   

 

Vendor: 0000201515 VN#:  

PO#: 3000007762 Date Paid:  

 

 

This Grant Agreement is between the State of Minnesota, acting through its Board of Water and Soil Resources (Board) 

and Forest Lake, City of, 1408 Lake St S Forest Lake  Minnesota 55025 (Grantee). 

  
  

This grant is for the following Grant Programs : 

C17-7163 Forest Lake High School Stormwater Reuse Project  $505,000 

Total Grant Awarded:  $505,000 
 

Recitals 

1. Minnesota Statutes 103B.101, subd. 9 (1), and 103B.3369, authorize the Board to award this grant. 

2. The Laws of Minnesota 2015, 1st Special Session, Chapter 2, Article 2, Section 7(b – Projects and Practices) (c – 

Accelerated Implementation) (h – Community Partners) and (k – multi-purpose drainage), appropriated Clean 

Water Fund (CWF) funds to the Board for the FY 2017 Competitive Grants Program. 

3. The Minnesota Department of Health transferred funds to the Board for the Well Sealing Grant Program. 

4. The Board adopted the FY 2017 Clean Water Fund Competitive Grants Policy and authorized the FY 2017 

Competitive Grants Program in Board Resolution 16-52. 

5. The Board adopted Board Resolution 16-98 to allocate funds for the FY 2017 Competitive Grants Programs.  

6. The Grantee has submitted a BWSR approved work plan for this Program which is incorporated into this 

agreement by reference. 

7. The Grantee represents that it is duly qualified and agrees to perform all services described in this grant 

agreement to the satisfaction of the State. 

8. As a condition of the grant, Grantee agrees to minimize administration costs. 
 

Authorized Representative 

The State's Authorized Representative is Marcey Westrick, Clean Water Coordinator, BWSR, 520 Lafayette Road 

North, Saint Paul, MN  55155, 651-284-4153, or her successor, and has the responsibility to monitor the Grantee’s 

performance and the authority to accept the services and performance provided under this Grant Agreement. 

 

The Grantee’s Authorized Representative is: Dave Adams  

1408 Lake Street South 

Forest Lake, MN 

651-755-1207 
 

If the Grantee’s Authorized Representative changes at any time during this Grant Agreement, the Grantee must 

immediately notify the Board. 
 

Grant Agreement 

1. Term of Grant Agreement 

1.1. Effective date:  The date the Board obtains all required signatures under Minn. Stat. § 16B.98, Subd.5. The State’s 

Authorized Representative will notify the Grantee when this grant agreement has been executed.  The Grantee must 

not begin work under this grant agreement until it is executed. 

1.2. Expiration date:  December 31, 2019, or until all obligations have been satisfactorily fulfilled, whichever comes first. 
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1.3. Survival of Terms:  The following clauses survive the expiration or cancellation of this Agreement:  7. Liability; 8. State 

Audits; 9. Government Data Practices; 11. Publicity and Endorsement; 12. Governing Law, Jurisdiction, and Venue; 14. 

Data Disclosure; and 18. Intellectual Property Rights.  
 

2. Grantee’s Duties 

The Grantee will comply with required grants management policies and procedures set forth through Minn. Stat. § 16B.97, 

Subd. 4(a)(1).The Grantee is responsible for the specific duties for the Program as follows: 

2.1. Implementation:  The Grantee will implement their work plan, which is incorporated into this Agreement by reference. 

2.2. Reporting:  All data and information provided in a Grantee’s report shall be considered public. 

2.2.1.  The Grantee will submit an annual progress report to the Board by February 1 of each year on the status of 

program implementation by the Grantee. Information provided must conform to the requirements and formats set 

by the Board. 

2.2.2. The Grantee will display on its website the previous calendar year’s detailed information on the expenditure of 

these State grant funds and measurable outcomes as a result of the expenditure of these State grant funds 

according to the format specified by the BWSR, by March 15 of each year. 

2.2.3. Final Progress Report:  The Grantee will submit a final progress report to the Board by February 1, 2020 or within 

30 days of completion of the project, whichever occurs sooner. Information provided must conform to the 

requirements and formats set by the Board. 

2.3. Match: The Grantee will ensure any local match requirement will be provided as stated in Grantee’s approved work 

plan. 
                

3. Time 

The Grantee must comply with all the time requirements described in this Grant Agreement. In the performance of this Grant 

Agreement, time is of the essence. 

  

4. Terms of Payment 

4.1. Grant funds will be distributed in three installments:  1) The first payment of 50% will be distributed after the execution 

of the Grant Agreement.  2) The second payment of 40% will be distributed after the first payment of 50% has been 

expended and reporting requirements have been met.  An eLINK Interim Financial Report that summarizes expenditures 

of the first 50% must be signed by the Grantee and approved by BWSR.  Selected grantees may be required at this point 

to submit documentation of the expenditures reported on the Interim Financial Report for verification.  3) The third 

payment of 10% will be distributed after the grant has been fully expended and reporting requirements are met.  The 

final, 10% payment must be requested within 30 days of the expiration date of the Grant Agreement.  An eLINK Final 

Financial Report that summarizes final expenditures for the grant must be signed by the grantee and approved by 

BWSR.  

4.2. All costs must be incurred within the grant period. 

4.3. All incurred costs must be paid before the amount of unspent grant funds is determined. Unspent grant funds must be 

returned within 30 days of the expiration date of the Grant Agreement. 

4.4. The obligation of the State under this Grant Agreement will not exceed the amount stated above. 

4.5. This grant includes an advance payment of 50 percent of the grant’s total amount.  Advance payments allow the grantee 

to have adequate operating capital for start-up costs, ensure their financial commitment to landowners and contractors, 

and to better schedule work into the future. 

4.6. Contracting and Bidding Requirements per Minn. Stat. §471.345, Grantees that are municipalities as defined in Subd. 1 

must do the following if contracting funds from this grant contract agreement for any supplies, materials, equipment or 

the rental thereof, or the construction, alteration, repair or maintenance of real or personal property.  

4.6.1. If the amount of the contract is estimated to exceed $100,000, a formal notice and bidding process must be 

conducted in which sealed bids shall be solicited by public notice. Municipalities may, as a best value alternative, 

award a contract for construction, alteration, repair, or maintenance work to the vendor or contractor offering the 

best value under a request for proposals as described in Minn. Stat.§16C.28, Subd. 1, paragraph (a), clause (2). 

4.6.2. If the amount of the contract is estimated to exceed $25,000 but not $100,000, the contract may be made either 

upon sealed bids or by direct negotiation, by obtaining two or more quotations for the purchase or sale when 

possible, and without advertising for bids or otherwise complying with the requirements of competitive bidding. 

All quotations obtained shall be kept on file for a period of at least one year after receipt thereof. Municipalities 

may, as a best value alternative, award a contract for construction, alteration, repair, or maintenance work to the 

vendor or contractor offering the best value under a request for proposals as described in Minn. Stat.§16C.28, 

Subd. 1, paragraph (a), clause (2) and paragraph (c). 
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4.6.3. If the amount of the contract is estimated to be $25,000 or less, the contract may be made either upon quotation 

or in the open market, in the discretion of the governing body. If the contract is made upon quotation, it shall be 

based, so far as practicable, on at least two quotations which shall be kept on file for a period of at least one year 

after their receipt. Alternatively, municipalities may award a contract for construction, alteration, repair, or 

maintenance work to the vendor or contractor offering the best value under a request for proposals as described 

in Minn. Stat.§16C.28, Subd. 1, paragraph (a), clause (2). 

4.6.4. Support documentation of the bidding process utilized to contract services must be included in the Grantee’s 

financial records, including support documentation justifying a single/sole source bid, if applicable. 

4.6.5. For projects that include construction work of $25,000 or more, prevailing wage rules apply per Minn. Stat. 

§§177.41 through 177.44. Consequently, the bid request must state the project is subject to prevailing wage. 

These rules require that the wages of laborers and workers should be comparable to wages paid for similar work in 

the community as a whole. A prevailing wage form should accompany these bid submittals.   
 

5. Conditions of Payment 

All services provided by the Grantee under this Grant Agreement must be performed to the State’s satisfaction, as set forth in 

this Agreement and in the BWSR approved work plan for this program.  Compliance will be determined at the sole discretion 

of the State’s Authorized Representative and in accordance with all applicable federal, State, and local laws, policies, 

ordinances, rules, FY 2017 Clean Water Fund Competitive Grants Policy, and regulations.  All Grantees must follow the Grants 

Administration manual policy.  Minnesota Statutes §103C.401 (2014) establishes BWSR’s obligation to assure program 

compliance.  If the noncompliance is severe, or if work under the grant agreement is found by BWSR to be unsatisfactory or 

performed in violation of federal, state, or local law, BWSR has the authority to require the repayment of grant funds, or an 

additional penalty.  Penalties can be assessed at a rate up to 150% of the grant agreement. 

 

 The Minnesota Department of Administration’s Office of Grants Management Policy on Grant Closeout Evaluation (Policy 08 

– 13) requires the Board to consider a grant applicant’s past performance before awarding subsequent grants to them. The 

Board must consider a grant applicant’s performance on prior grants before making a new grant award of over $5,000.  The 

Board may withhold payment on this and grants from other programs if the Grantee is not in compliance with all Board 

reporting requirements. 

 

6. Assignment, Amendments, and Waiver 

6.1. Assignment. The Grantee may neither assign nor transfer any rights or obligations under this Grant Agreement without 

the prior consent of the State and a fully executed Assignment Agreement, executed and approved by the same parties 

who executed and approved this Grant Agreement, or their successors in office. 

6.2.  Amendments. Any amendment to this Grant Agreement must be in writing and will not be effective until it has been 

executed and approved by the same parties who executed and approved the original Grant Agreement, or their 

successors in office. Amendments must be executed prior to the expiration of the original agreement or any 

amendments thereto. 

6.3. Waiver. If the State fails to enforce any provision of this Grant Agreement, that failure does not waive the provision or its 

right to enforce it. 

 

7. Liability 

       The Grantee must indemnify, save, and hold the State, its agents, and employees harmless from any claims or causes of 

action, including attorney’s fees incurred by the State, arising from the performance of this Grant Agreement by the Grantee 

or the Grantee’s agents or employees. This clause will not be construed to bar any legal remedies the Grantee may have for 

the State's failure to fulfill its obligations under this Grant Agreement. 

 

8. State Audits 

       Under Minn. Stat. § 16B.98, subd. 8, the Grantee’s books, records, documents, and accounting procedures and practices of 

the Grantee or other party relevant to this Grant Agreement or transaction are subject to examination by the Board and/or 

the State Auditor or Legislative Auditor, as appropriate, for a minimum of six years from the end of this Grant Agreement, 

receipt and approval of all final reports, or the required period of time to satisfy all State and program retention 

requirements, whichever is later. 

8.1. The books, records, documents, accounting procedures and practices of the Grantee and its designated local units of 

government and contractors relevant to this grant, may be examined at any time by the Board or Board's designee and 

are subject to verification. The Grantee or delegated local unit of government will maintain records relating to the 

receipt and expenditure of grant funds. 
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8.2. The Grantee or designated local unit of government implementing this Agreement will provide for an audit that meets 

the standards of the Office of State Auditor. The audit must cover the duration of the Agreement Period and be 

performed within one year after the end of the Agreement Period or when routinely audited, whichever occurs first. 

Copies of the audit report must be provided to the Board if requested. 

 

9. Government Data Practices 

The Grantee and State must comply with the Minnesota Government Data Practices Act, Minn. Stat. Ch. 13, as it applies to all 

data provided by the State under this Agreement, and as it applies to all data created, collected, received, stored, used, 

maintained, or disseminated by the Grantee under this Grant Agreement. The civil remedies of Minn. Stat. § 13.08 apply to the 

release of the data referred to in this clause by either the Grantee or the State.  

 

10. Workers’ Compensation  

The Grantee certifies that it is in compliance with Minn. Stat. § 176.181, subd. 2, pertaining to workers’ compensation 

insurance coverage. The Grantee’s employees and agents will not be considered State employees. Any claims that may arise 

under the Minnesota Workers’ Compensation Act on behalf of these employees and any claims made by any third party as a 

consequence of any act or omission on the part of these employees are in no way the State’s obligation or responsibility. 

 

11. Publicity and Endorsement  

11.1. Publicity. Any publicity regarding the subject matter of this Grant Agreement must identify the Board as the sponsoring 

agency. For purposes of this provision, publicity includes notices, informational pamphlets, press releases, research, 

reports, signs, and similar public notices prepared by or for the Grantee individually or jointly with others, or any 

subcontractors, with respect to the program, publications, or services provided resulting from this Grant Agreement. 

11.2. Endorsement. The Grantee must not claim that the State endorses its products or services. 
 

12. Governing Law, Jurisdiction, and Venue 

Minnesota law, without regard to its choice-of-law provisions, governs this Grant Agreement. Venue for all legal proceedings 

out of this Agreement, or its breach, must be in the appropriate State or federal court with competent jurisdiction in Ramsey 

County, Minnesota. 

 

13. Termination 

13.1. The State may cancel this Grant Agreement at any time, with or without cause, upon 30 days’ written notice to the 

Grantee. Upon termination, the Grantee will be entitled to payment, determined on a pro rata basis, for services 

satisfactorily performed. 

13.2. In the event of a lawsuit, an appropriation from a Clean Water Fund is canceled to the extent that a court determines 

that the appropriation unconstitutionally substitutes for a traditional source of funding. 
 

14. Data Disclosure 

Under Minn. Stat. § 270C.65, Subd. 3, and other applicable law, the Grantee consents to disclosure of its social security 

number, federal employer tax identification number, and/or Minnesota tax identification number, already provided to the 

State, to federal and State tax agencies and State personnel involved in the payment of State obligations. These identification 

numbers may be used in the enforcement of federal and State tax laws which could result in action requiring the Grantee to 

file State tax returns and pay delinquent State tax liabilities, if any. 

 

15. Prevailing Wage 

It is the responsibility of the Grantee or contractor to pay prevailing wages on construction projects to which State prevailing 

wage laws apply (Minn. Stat. 177.42 – 177.44). All laborers and mechanics employed by grant recipients and subcontractors 

funded in whole or in part with these State funds shall be paid wages at rates not less than those prevailing on projects of a 

character similar in the locality. 

 

16. Constitutional Compliance  

       It is the responsibility of the Grantee to comply with requirements of the Minnesota Constitution regarding use of Clean 

Water Funds to supplement traditional sources of funding. 

 

17. Signage 

It is the responsibility of the Grantee to comply with requirements for project signage as provided in Minnesota Laws 2010, 

Chapter 361, article 3, section 5 (b) for Clean Water Fund projects. 
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COOPERATIVE AGREEMENT AMONG 

the CITY of FOREST LAKE, the RICE CREEK WATERSHED DISTRICT 

and the INDEPENDENT SCHOOL DISTRICT NO. 831 

FOR the CONSTRUCTION, OPERATION and MAINTENANCE of 

the FOREST LAKE HIGH SCHOOL STORMWATER REUSE PROJECT 

 

A. THIS COOPERATIVE AGREEMENT (“Agreement”) is entered into by and among the City of Forest Lake, 

Minnesota, a municipal corporation (“City”), the Rice Creek Watershed District, a special purpose unit of 

local government under Minnesota Statutes Chapters 103B and 103D (RCWD) and the Independent 

School District No. 831, a political subdivision of the State of Minnesota (ISD). 

B. The RCWD’s duly adopted Watershed Management Plan (2010, amended Nov. 2016) identifies for 

implementation water quality treatment projects in the Clear Lake watershed, including water reuse and 

other projects within the TH61 corridor; 

C. The RCWD’s Clear Lake Diagnostic Study and Management Plan (Feb. 2012) identifies implementation 

actions to protect and improve water quality in Clear Lake; 

D. The City’s TH61 Aesthetics and Water Quality Improvements Planning Study (April 2012) identifies 

priority projects within the corridor to improve water quality in Clear Lake; 

E. The City’s duly adopted Local Water Management Plan (Sept. 2013) includes implementation of the 

TH61 Aesthetics and Water Quality Improvements Planning Study within its capital improvement 

program; 

F. In July 2016, ISD prepared a Stormwater Reuse for Irrigation Feasibility Report detailing potential 

stormwater reuse at four Forest Lake Area Schools including, specifically, a stormwater reuse project at 

Forest Lake High School (“Project”); 

G. The City, the RCWD and ISD entered into an intergovernmental agreement in August 2016 to 

cooperate on the submittal of a Clean Water Fund grant application to the Board of Water and Soil 

Resources (“BWSR”) for the Project, pursuant to which the City has been awarded a grant for the 

Project, the agreement for which (“Grant Agreement”) is incorporated into this Agreement as 

Attachment A hereto; 

H. The City, the RCWD and ISD have worked cooperatively to develop goals and objectives, a concept 

construction design, a construction cost allocation, and a maintenance plan for the Project; 

I. For the purpose of the Grant Agreement, ISD must assure the City as to design and performance 

standards for the Project, including an annual total phosphorus load reduction of 19.5 pounds, and must 

provide to the City a 25-year access agreement so that the City may inspect and maintain the Project as 

necessary, if ISD fails to do so; 

THEREFORE, based on the foregoing recitals, which are incorporated fully into this Agreement, the City, 

the RCWD and ISD, each duly authorized by its governing body, agree as follows, intending to be legally 

bound: 
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DESIGN 

1. If environmental review is performed pursuant to Minnesota Statutes chapter 116D, the City will 

serve as the responsible government unit (RGU). 

2. ISD will retain professional services to design the Project, and is responsible to obtain all applicable 

permits and approvals.  The City and RCWD will process all permits and approvals that they administer 

promptly and will not charge permit fees. 

3. ISD will consult with the City and RCWD during the design process.  ISD will provide the final design to 

the City for written approval, not to be unreasonably withheld. 

CONSTRUCTION 

4. ISD will prepare solicitation documents and procure a contractor for the Project in accordance with all 

applicable laws and requirements, including the requirements of the Grant Agreement.  The contract 

must require the following: 

a. The contractor will maintain customary commercial general liability (CGL) and automobile 

liability insurance on an occurrence basis, each with an occurrence and an aggregate liability 

limit of at least $2 million.  The CGL policy will include contract liability coverage and will cover 

contractor’s work and completed operations.   

b. The City and RCWD will be named as additional insureds under the CGL policy with primary, 

non-contributory coverage for both contractor’s work and completed operations.  ISD will 

review endorsements to confirm coverage. 

c. The contractor will supply and maintain performance and payment bonds in the amount of 

the contract. 

d. The Project specifications must include Non-discrimination and Prevailing Wages provisions as 

required by the Grant Agreement, and otherwise incorporate all terms of that Agreement. 

5. ISD will obtain City approval of any work change that might materially affect removal of total 

phosphorus.  The City will review any such request promptly and will not withhold consent unless 

performance may be substantially reduced or the change may jeopardize grant funds.  Neither the City 

nor the RCWD may direct the contractor. 

6. The ISD engineer must certify the Project as complete and all expenses must be paid out by ISD by 

November 22, 2019.  ISD will transmit to the City all final financial records and outcome information that 

the City requires by December 20, 2019.  The Project representatives of the parties as identified below 

may amend this Agreement to extend either date on BWSR’s written extension of the corresponding 

date in the Grant Agreement.  

MAINTENANCE 

7. The parties will cooperate to develop an operations and maintenance plan for the Project.  ISD, at its 

cost, will operate and maintain the Project for 25 years after certification of Project completion, in 

accordance with the terms of this operations and maintenance plan. 
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8. If ISD fails to perform required maintenance, the City, after notice to ISD and an opportunity to 

correct, not to exceed 60 days, may enter and perform maintenance.  ISD will reimburse the City for its 

reasonable costs incurred in doing so. 

9. For a period of 25 years from the certification of Project completion, ISD grants the City reasonable 

and convenient access to the Project for inspection, monitoring and maintenance purposes, and grants 

the RCWD reasonable and convenient access for inspection and monitoring.  The parties will coordinate 

in good faith to establish and, as needed, adjust a mutually agreeable route of access.  The City and the 

RCWD each will repair any disturbance or damage resulting from its entry. 

MONITORING and EDUCATION 

10. ISD is responsible for all monitoring required under an applicable Department of Natural Resources 

appropriations permit or approval. 

11. The parties will cooperate to develop and implement a plan to monitor the Project for water quality 

performance.  ISD will bear the cost of all monitoring required under the Grant Agreement and the 

monitoring plan otherwise will allocate responsibility and cost.  

12. ISD, with RCWD assistance as it may request, will prepare and implement education and community 

outreach elements of the Project 

FUNDING 

13. The Project will be funded as follows: 

a. ISD will conform to all requirements of the Grant Agreement and will cooperate with City 

requirements with respect to City requests for grant disbursements.  The City will disburse grant 

proceeds to ISD promptly and in any case within 30 days of receipt.  The City will disburse all 

grant proceeds to ISD on a reimbursement basis to be applied to eligible Project costs. 

b. The City will contribute $25,000 to ISD. 

c. The RCWD will contribute 33 percent of the local match required by the Grant Agreement, not 

to exceed $50,000.   

d. All remaining Project costs, including local share not provided by the City or the RCWD per 

paragraphs 13.b and 13.c above, are the responsibility of ISD. 

14. In-kind costs incurred by the RCWD under paragraphs 12 and 16 will constitute a portion of the 

RCWD’s required contribution.  RCWD employee hourly rates for computing in-kind costs will be 

burdened rates.  No more than $15,000 of the RCWD contribution will be in-kind without ISD 

agreement.  The RCWD will provide an accounting of such costs, and the RCWD and City each will 

provide its remaining cash contribution, within 30 days of receipt of the Project engineer’s certification 

of completion in accordance with the plans and specifications.   

15. Notwithstanding paragraph 13.a, above, the City only will reimburse ISD once (a) the design is 

completed and the City engineer determines that the Project is designed to meet the above 

performance standard; and (b) ISD has issued a Notice to Proceed to the selected contractor. 
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GRANT ADMINISTRATION 

16. As the grantee, the City is responsible to complete all grant reporting activities.  ISD will provide any 

and all information about the Project, without limitation, as the City may require to carry out this 

function.  On City request, RCWD staff will assist with grant administration. 

17. Reflecting the limited role of the City as formal grantee, and of the RCWD as project partner: 

 

a. ISD and the City will cooperate to ensure that: (i) the terms of the Grant Agreement are met; 

and (ii) the administrative costs and resource burdens incurred by the City as grantee are 

minimized. 

 

b. As among the Parties, ISD will fully bear: (i) Project cost increases; (ii) the risk that, for any 

reason, BWSR does not provide the full grant amount; and (iii) the obligation to return or repay 

any grant amount, as either may arise under the Grant Agreement. 

 

c. ISD will hold the City and the RCWD harmless with respect to any first-party claim, 

proceeding, cost, liability or damage arising out of the Grant Agreement or the City’s role as 

grantee thereunder.  ISD will indemnify the City and the RCWD with respect to any claim, 

proceeding, cost, damage or liability (including reasonable attorney fees) arising out of the 

Grant Agreement or the City’s role as grantee thereunder, including but not limited to any City 

cost or liability arising out of any obligation under the Grant Agreement to defend, hold 

harmless and indemnify the grantor. 

 

d. In any proceeding arising under the Grant Agreement, ISD and the City will cooperate to 

substitute or add ISD as party in interest, both to minimize City cost and to allow ISD to fully 

protect its interests. 

 

GENERAL TERMS 

18. Notwithstanding any other term of this Agreement, nothing herein creates a right in any third party 

or waives an immunity, defense or liability limit of a party hereto with respect to any third party.  As 

among the parties hereto, only contractual remedies are available for a party’s failure to fulfill the terms 

of this Agreement.                     

19. This Agreement is not a joint powers agreement under Minnesota Statutes §471.59.  Nothing herein 

constitutes one party’s agreement to be responsible for the acts or omissions of another party pursuant 

to subdivision 1(a) of that statute. 

20. The results of the Project, reports submitted under the Grant Agreement, and any new information 

or technology developed with the assistance of the grant are in the public domain and may not be 

copyrighted, patented, trademarked or designated as trade secret by a party. 

21. The parties will comply with all applicable laws and regulations in performing their obligations under 

this Agreement.  The Agreement will be construed and enforced according to the laws of Minnesota. 

22. The following will be used for any communication under this Agreement: 
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City:    City of Forest Lake 

     1408 Lake Street South 

     Forest Lake, MN 55025 

     ATTN:  City Administrator 

email: aaron.parrish@ci.froest-lake.mn.us 

 

RCWD:    Rice Creek Watershed District 

    4325 Pheasant Ridge Dr. NE #611 

    Blaine, MN 55449-4539 

    ATTN:  Administrator 

email: pbelfiori@ricecreek.org 

 

ISD:    Forest Lake Area Schools (ISD #831) 

    6100 North 210th Street 

    Forest Lake, MN 55025 

    ATTN:  Director of Business Services 

email: lmartini@flaschools.org 

 

or at such other address of which a party may, from time to time, notify the other parties in writing. 

23. In the event that any provision of this Agreement is held to be invalid, illegal or unenforceable by a 

court of competent jurisdiction, the holding will pertain only to the indicated provision and will not 

invalidate or render unenforceable any other provision of this Agreement. 

24. If any party waives any default or non-performance by another party, the waiver will apply only to 

the cited instance and will not waive any other prior or later default. 

25. This Agreement, including Attachment A, constitutes the entire agreement among the parties 

relating to the subject matter addressed herein and supersedes all other prior agreements and 

understandings, written or oral, among the parties. 

26. An alteration, variation, modification, or waiver of any provision of this Agreement is valid only when 

reduced to writing as an amendment to this Agreement signed by the parties hereto or their successors. 

27. A party will not assign, sublet, transfer or pledge this Agreement or any right or obligation 

hereunder, in whole or in part, without the written consent of the other parties. 

28. For the convenience of the parties, any number of counterparts hereof may be executed and each 

executed counterpart is deemed an original, but all counterparts together constitute one Agreement. 

29. In its participation in this Agreement, each party will act in accordance with the Minnesota 

Government Data Practices Act, Minnesota Statutes chapter 13.  Each party will consult with the others 

as appropriate with respect to any data request it may receive. 

30. This Agreement is effective on execution by all parties and terminates 25 years from the date that 

completion is certified under paragraph 6, above.  Notwithstanding, the terms of this Agreement will 

survive termination as necessary until all matters relating to performance hereunder and arising before 

termination are resolved. 

[Signature pages follow.] 



IN TESTIMONY WHEREOF, the City of Forest Lake has caused this Agreement to be executed.

CITY

By:

By:

Date: ~ t 2~ I ~ ~

Date: ~ l ~.~ ~(`7/~ ~~-.~ r
Aaron Parrish,-City Administrator



IN TESTIMONY WHEREOF, the Rice Creek Watershed District has caused this Agreement to be executed. 

r• r -• it • • r - • 

M 1. 

RICE CREEK WATERSHED DISTRICT

By: G%' Date: 

icia Preiner, President, Board of Managers
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EXHIBIT A 

 

BWSR Clean Water Fund Grant Agreement 
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Grant Workplan
Projects and Practices 2017

Grant Title - Forest Lake High School Stormwater Reuse Project
Grant ID - C17-7163
Organization - Forest Lake, City of

Grant Awarded Amount $505,000.00 Grant Execution Date
Required Match Amount $126,250.00 Grant End Date 12/31/2019
Required Match % 25% Grant Day To Day Contact Dave  Adams

Budget Summary

Budgeted Spent Balance Remaining
Total Grant Amount $505,000.00 $0.00 $505,000.00
Total Match Amount $126,250.00 $0.00 $126,250.00
Total Other Funds $0.00 $0.00 $0.00
Total $631,250.00 $0.00 $631,250.00
*Grant balance remaining is the difference between the Awarded Amount and the Spent Amount. Other values compare budgeted and spent amounts.

Budget Details

Activity Name
Activity

Category Source Type Source Description Budgeted Spent

Last
Transaction

Date

Match
ing

Fund
Construction of Stormwater Reuse
Practices

Urban
Stormwater
Management
Practices

Current
State Grant

Forest Lake High School
Stormwater Reuse Project

$490,000.0
0

N
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Activity Name
Activity

Category Source Type Source Description Budgeted Spent

Last
Transaction

Date

Match
ing

Fund

Engineering and Design Technical/Engi
neering
Assistance

Local Fund City of Forest Lake $25,000.00 Y

Engineering and Design Technical/Engi
neering
Assistance

Local Fund Forest Lake Area Schools $43,250.00 Y

Engineering and Design Technical/Engi
neering
Assistance

Local Fund Rice Creek WD $50,000.00 Y

Grant Administration Administration
/Coordination

Local Fund Forest Lake Area Schools $8,000.00 Y

Project Education and Outreach Education/Info
rmation

Current
State Grant

Forest Lake High School
Stormwater Reuse Project

$15,000.00 N

Activity Details Summary

Activity Details Total Action Count Total Activity Mapped Proposed Size / Unit Actual Size / Unit

 636 - Water Reuse 1 1 14  AC 0  AC

Proposed Activity Indicators

Activity Name Indicator Name Value & Units Waterbody Calculation Tool Comments
Design and Implement
Stormwater Reuse Practice

VOLUME REDUCED (ACRE-
FEET/YEAR)

12.6 ACRE-FEET/YR Clear Lake Other Met Council Stormwater
Reuse Tool was used to
develop total volume
reduction.

Design and Implement
Stormwater Reuse Practice

PHOSPHORUS (EST.
REDUCTION)

20 LBS/YR Clear Lake MIDS
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Activity Name Indicator Name Value & Units Waterbody Calculation Tool Comments

Design and Implement
Stormwater Reuse Practice

SEDIMENT (TSS) 2.2 TONS/YR Clear Lake MIDS

Grant Activity

Grant Activity - Construction of Stormwater Reuse Practices

Description Construction of Stormwater Reuse Project at Forest Lake High School

Improvements on the High School site are currently being constructed under a contract.  The Reuse project will be
advertised and bid under a separate contract with specific value contracting taken into consideration.

This activity includes construction of the stormwater pond retrofits and new stormwater reuse irrigation infrastructure
which will reduce potable groundwater usage at the High School by over 4 million gallons per year

The stormwater reuse project will reduce the pollutant load to Clear Lake, including reductions in total suspended solids
by 4654 pounds and total phosphorus by 19.5 pounds annually.  The project budget is $505,000.

Category URBAN STORMWATER MANAGEMENT PRACTICES
Has Rates and Hours? No

Activity Action - Stormwater Reuse Facility

Practice 636 - Water Reuse Count of Activities 1
Description Project will collect 12.6 acre-feet per year stormwater and use for irrigation of 14 acres.
Proposed Size / Units 14 AC Lifespan 25 Years
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Grant Activity - Engineering and Design

Description Engineering and Design, Plans and Specifications, Bidding Award.  Bolton & Menk will perform all design and construction
administration on behalf of Forest Lake Area Schools.  Bolton & Menk developed the Clear Lake Improvements Project in
conjunction with the City of Forest Lake and RCWD, which resides in the same watershed as the Forest Lake Reuse
Project.  Bolton & Menk also has extensive experience designing and administering other stormwater reuse projects
around the state of Minnesota.  Tim Olson, PE (Reg. No. 49129) from Bolton & Menk will be the lead engineer.

Category TECHNICAL/ENGINEERING ASSISTANCE
Has Rates and Hours? No

Grant Activity - Grant Administration

Description Grant Administration

Primary parties responsible include:
Tim Olson, PE (Bolton & Menk)
Dave Adams (City of Forest Lake)
Kyle Axtell (RCWD)

Category ADMINISTRATION/COORDINATION
Has Rates and Hours? No

Grant Activity - Project Education and Outreach

Description Community outreach and education, Coordinate and lead BMP tours, Develop on-site signage and educational materials,
Develop curriculum for Biology, Agriculture and Earth Sciences departments.   The Forest Lake Area Schools, RCWD and
Bolton & Menk will collaborate to develop curriculum that will support the project and engage the students and faculty.

Primary persons responsible for this activity include Tim Olson, PE (Bolton & Menk), Steve Massey (Forest Lake Schools),
Beth Carreno (Communications and Outreach Coordinator, RCWD), Teaching Staff at Forest Lake High School and other
staff at RCWD.

Category EDUCATION/INFORMATION
Has Rates and Hours? No
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2017 Competitive Grant Grant Agreement 2017 Competitive Grant - Forest Lake, City of
Agency Agreement Grant Forest Lake High School Stormwater Reuse Project
Application Workflow Generated Workflow Generated  - Application - 08/08/2016
BC_Comments_03-21-2017 Journal Journal Dated - 03/21/2017
Forest Lake Area Schools Stormwater Reuse Feasibility
Study

Grant Forest Lake High School Stormwater Reuse Project

Work Plan Workflow Generated Workflow Generated  - Work Plan - 12/14/2016
Work Plan Workflow Generated Workflow Generated  - Work Plan - 03/16/2017
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Rice Creek Watershed District and

the City of Forest Lake

Phis Agreement is by and between the Rice Creek Watershed District, a special purpose unit of
government with powers set forth in Minnesota Statutes Chapters 103B and 103D (RCWD), and the

City of Forest Lake, a political subdivision of the State of Minnesota (Cl'I'Y). 

Recitals

WHEREAS pursuant to Minnesota Statutes  103D. 345, the RCWD has adopted and implements

Rule C, Stormwater Management Plans; 

WHEREAS under Rule C, certain land development activity requires a landowner to record a
declaration establishing the landowner' s perpetual obligation to inspect and maintain stormwater
management facilities; 

WHEREAS a public landowner may memorialize its obligations in an unrecorded written agreement
with the RCWD instead of a recorded instrument; 

WHEREAS from time to time CITY is subject to stormwater facility maintenance requirements
pursuant to the terms of an RCWD permit; 

WHEREAS CI"IY, as a Municipal Separate Storm Sewer System (NIS4), is obligated to inspect and

maintain its storm,,eater management facilities in accordance with the terms of a Clean Water Act

permit administered by the Minnesota Pollution Control Agency, and the parties desire to promote
consistency in facility management requirements consistent with RCWD authority to set
requirements necessary to meet its rules; and

WHEREAS the RCWD and CITY concur that it is more effective and procedurally more efficient
for the RCWD and CITY to agree on standard requirements for stormwater facility inspection and
maintenance, and to memorialize these requirements in this Agreement for incorporation into future
permits. 

THEREFORE: 

1. CITY agrees to inspect and maintain all stormwater best management practices (BMPs), 

owned by the City or maintained by the City under another intergovernmental agreement, that have
been permitted by the RCWD under Rule C as follows: 

a. Outfalls, sediment basins, retention/ detention ponds will be inspected at least once every
five years. If warranted by required sediment removal or maintenance needs, inspections
will be conducted at a greater frequency. 
b. Structural stormwater management facilities including, but not limited to, grit chambers, 
sump catch basins, sump manholes and appurtenant conveyances, as well as infiltration and



biofiltration BTMPs including, but not litnited to, vegetated swales, rain gardens and filtration

features, will be inspected annually to ensure structural integrity, proper function and
treatment effectiveness. If, after the first two annual inspections, maintenance or sediment

removal is not required then the frequency will be reduced to once every two (2) years. 
Should a subsequent inspection indicate the need for sediment removal or maintenance, the

inspection schedule will revert to annual inspections following the completion of the

maintenance work. If, after the first two Post -maintenance annual inspections, no additional

maintenance or sediment removal is required, then the inspection frequency will be reduced
to once every two (2) years. 
c. Proprietary devices will be inspected per manufacturer/ installer recommendations, and at
least annually. 
d. All inspections will occur at a time that allows CITY to determine if the facility is
functioning as designed. 
e. In addition, CITY will respond promptly to notice from the RCWD that a facility may
require inspection or maintenance. Witbin one month of notice, CITY will inspect and

advise the RCWD on the results of the inspection. 

2. CI'1A' will maintain, repair and replace MMPs when inspection 'indicates this is necessary to

restore design performance. Maintenance necessity will be as recommended in Minnesota
Storinwater Manual guidance. CITY will complete work within six ( 6) months of inspection, except

that periodic seditnent removal from basins will be completed within eighteen ( 18) months of

inspection. Alternatively, an RCWD-approved maintenance schedule may be used as a work
timeline. 

3. CITY will submit copy of its 11IS4 permit annual report to the RCWD at the same ffi-ne
that it is required to be submitted to the MPCA, with any supplement as needed to briefly describe
dates, locations and descriptions of inspection and maintenance activities. 

4. RCWD permits for specific projects may contain additional inspection and maintenance
conditions as the RCWD may find warranted under the circumstances of a specific permit. 

5. If CITY conveys into private ownership a fee interest in any property that has become
subject to this Agreement, it shall require as a condition of sale, and enforce: (a) that the purchaser

record a declaration on the property incorporating the storrnwater management facility maintenance
requirements of this Agreement; and (-)) that recordation occur either before any encumbrance is
recorded on the property or, if after, only as accompanied by a subordination and consent executed
by the encumbrance holder ensuring that the declaration will run with the land in perpetuity,. If
CITY conveys into public ownership a fee interest in any property that has become subject to this
Agreement, it shall require as a condition of the purchase and sale agreement that before closing, the

purchaser execute an agreement with the RCWD assuming the obligations of this agreement and
releasing CITY from same. 

6. This Agreement may be amended only in a writing signed by the parties. 

7. This Agreement is in force for five years from the date on which it is fully executed and will
renew automatically for five-year terms unless terminated. Either party may terminate the

2



Agreement on 30 days' written notice to the other. The terms of this Agreement are incorporated

into any future permit issued to the CITY by explicit reference to this Agreement under the
maintenance conditions of that permit. Any obligations vested in CITY through incorporation into
an issued permit before the effective date of termination of this Agreement will survive expiration. 

8. The recitals above are incorporated as a part of this Agreement. 

IN WITNESS WHEREOF, the parties hereto have executed this Agreement. 

RICE CREEK WATERSHED DISTRICT

By Date: 

Print name:) 

Its A6

Approved as toform and execittion

By
Its Attorney

CITY] 

By: 
7 

i/ Date: zol b
Fruit name:) Stev Stegner

Its Mayor

By: Date: / 6: 2
Pr' name:) Aaron Parrish

Its City Administrator
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Appendix E: Stormwater Pollution Prevention 
Plan (SWPPP) 
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MS4 SWPPP Application 
 for Reauthorization 

for the NPDES/SDS General Small Municipal Separate 

Storm Sewer System (MS4) Permit MNR040000 

 reissued with an effective date of August 1, 2013 

Stormwater Pollution Prevention Program (SWPPP) Document 

Doc Type:  Permit Application 

Instructions:  This application is for authorization to discharge stormwater associated with Municipal Separate Storm Sewer Systems 
(MS4s) under the National Pollutant Discharge Elimination System/State Disposal System (NPDES/SDS) Permit Program. No fee is 
required with the submittal of this application. Please refer to “Example” for detailed instructions found on the Minnesota Pollution 
Control Agency (MPCA) MS4 website at http://www.pca.state.mn.us/ms4. 

Submittal:  This MS4 SWPPP Application for Reauthorization form must be submitted electronically via e-mail to the MPCA at 
ms4permitprogram.pca@state.mn.us from the person that is duly authorized to certify this form. All questions with an asterisk (*) are 
required fields. All applications will be returned if required fields are not completed. 

Questions:  Contact Claudia Hochstein at 651-757-2881 or claudia.hochstein@state.mn.us, Dan Miller at 651-757-2246 or 
daniel.miller@state.mn.us, or call toll-free at 800-657-3864. 

General Contact Information (*Required fields) 

MS4 Owner (with ownership or operational responsibility, or control of the MS4) 

*MS4 permittee name: City of Forest Lake *County: Washington 
 (city, county, municipality, government agency or other entity) 

*Mailing address: 220 Lake Street North 

*City: Forest Lake *State: MN *Zip code: 55025 

*Phone (including area code): 651-464-3500 *E-mail: chantal@ci.forest-lake.mn.us 

MS4 General contact (with Stormwater Pollution Prevention Program [SWPPP] implementation responsibility) 

*Last name: Borglund *First name: Doug 
 (department head, MS4 coordinator, consultant, etc.) 

*Title: Community Development Director 

*Mailing address: 21350 Forest Lake Blvd N. 

*City: Forest Lake *State: MN *Zip code: 55025 

*Phone (including area code): 651-209-9734 *E-mail: Doug.Borglund@ci.forest-lake.mn.us 

Preparer information (complete if SWPPP application is prepared by a party other than MS4 General contact) 

Last name: Olson First name: Timothy 
 (department head, MS4 coordinator, consultant, etc.) 

Title: PE, CFM 

Mailing address: 2035 County Road D East, Suite B 

City: Maplewood State: MN Zip code: 55109 

Phone (including area code): 651-704-9970 E-mail: timol@bolton-menk.com 

Verification 

1. I seek to continue discharging stormwater associated with a small MS4 after the effective date of this Permit, and shall 
submit this MS4 SWPPP Application for Reauthorization form, in accordance with the schedule in Appendix A, Table 1, with 
the SWPPP document completed in accordance with the Permit (Part II.D.).     Yes 

2. I have read and understand the NPDES/SDS MS4 General Permit and certify that we intend to comply with all requirements 
of the Permit.     Yes 
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Certification (All fields are required) 

 Yes - I certify under penalty of law that this document and all attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information 
submitted. 

 I certify that based on my inquiry of the person, or persons, who manage the system, or those persons directly responsible 
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 
complete. 

I am aware that there are significant penalties for submitting false information, including the possibility of civil and criminal 
penalties. 

This certification is required by Minn. Stat. §§ 7001.0070 and 7001.0540. The authorized person with overall, MS4 legal 
responsibility must certify the application (principal executive officer or a ranking elected official). 

By typing my name in the following box, I certify the above statements to be true and correct, to the best of my knowledge, 
and that this information can be used for the purpose of processing my application. 

Name: Doug Borglund 
 (This document has been electronically signed) 

Title: Community Development Director Date (mm/dd/yyyy): 12/18/2013 

Mailing address: 21350 Forest Lake Blvd N. 

City: Forest Lake State: MN Zip code: 55038 

Phone (including area code): 651-209-9734 E-mail: Doug.Borglund@ci.forest-lake.mn.us 

 
 
 

Note:  The application will not be 
processed without certification. 
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Stormwater Pollution Prevention Program Document 

I. Partnerships: (Part II.D.1) 

A. List the regulated small MS4(s) with which you have established a partnership in order to satisfy one or more 
requirements of this Permit. Indicate which Minimum Control Measure (MCM) requirements or other program 
components that each partnership helps to accomplish (List all that apply). Check the box below if you currently have no 
established partnerships with other regulated MS4s. If you have more than five partnerships, hit the tab key after the last 
line to generate a new row. 

 No partnerships with regulated small MS4s 
 

Name and description of partnership MCM/Other permit requirements involved 

Rice Creek Watershed District MCM 1 – Public Education and Outreach 

Comfort Lake Forest Lake Watershed District MCM 1 – Public Education and Outreach 

Washington County Conservation District MCM 1 – Public Education and Outreach 

            

            
 

B. If you have additional information that you would like to communicate about your partnerships with other regulated small 
MS4(s), provide it in the space below, or include an attachment to the SWPPP Document, with the following file naming 
convention: MS4NameHere_Partnerships. 

       

II. Description of Regulatory Mechanisms: (Part II.D.2) 

Illicit discharges 

A. Do you have a regulatory mechanism(s) that effectively prohibits non-stormwater discharges into your small MS4, 
except those non-stormwater discharges authorized under the Permit (Part III.D.3.b.)?     Yes    No 

 1. If yes: 

a. Check which type of regulatory mechanism(s) your organization has (check all that apply): 

 Ordinance  Contract language 

 Policy/Standards  Permits 

 Rules 

  Other, explain:       

 b. Provide either a direct link to the mechanism selected above or attach it as an electronic document to this 
form; or if your regulatory mechanism is either an Ordinance or a Rule, you may provide a citation: 

 Citation: 

City of Forest Lake Ordinance No. 581 

 Direct link: 

http://www.ci.forest-lake.mn.us/vertical/sites/%7BAFEB969B-C92D-4FE4-A096-
00560D784D07%7D/uploads/%7B18F4722D-772D-43A2-B251-9B36695958E4%7D.PDF 

  Check here if attaching an electronic copy of your regulatory mechanism, with the following file naming 
convention: MS4NameHere_IDDEreg. 

 2. If no: 

Describe the tasks and corresponding schedules that will be taken to assure that, within 12 months of the date 
permit coverage is extended, this permit requirement is met: 

The City of Forest Lake currently has ordinances in place that effectively prohibit non-stormwater discharges but 
does not define the term"non-stormwater."  The City will include a definition of the term in the ordinance within 12 
months of application approval.   
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Construction site stormwater runoff control 

A. Do you have a regulatory mechanism(s) that establishes requirements for erosion and sediment controls and waste 
controls?     Yes    No 

 1. If yes: 

a. Check which type of regulatory mechanism(s) your organization has (check all that apply): 

 Ordinance  Contract language 

 Policy/Standards  Permits 

 Rules  

  Other, explain:       

 b. Provide either a direct link to the mechanism selected above or attach it as an electronic document to this 
form; or if your regulatory mechanism is either an Ordinance or a Rule, you may provide a citation: 

 Citation: 

City of Forest Lake Ordinance - 151.08 Minimum Construction Site Best Management Practices 

 Direct link: 

http://www.ci.forest-lake.mn.us/vertical/sites/%7BAFEB969B-C92D-4FE4-A096-
00560D784D07%7D/uploads/%7BE2F31879-F829-4A02-AEAB-DB1D921EFE35%7D.PDF 

  Check here if attaching an electronic copy of your regulatory mechanism, with the following file naming 
convention: MS4NameHere_CSWreg. 

B. Is your regulatory mechanism at least as stringent as the MPCA general permit to Discharge Stormwater Associated 
with Construction Activity (as of the effective date of the MS4 Permit)?     Yes    No 

If you answered yes to the above question, proceed to C. 

If you answered no to either of the above permit requirements listed in A. or B., describe the tasks and corresponding 
schedules that will be taken to assure that, within 12 months of the date permit coverage is extended, these permit 
requirements are met: 

The City's existing ordinance will be reviewed to determine what changes need to be made in order to bring the code 
up to compliance with the 2013 general construction permit.  This action will occur within 12 months from the approval 
date of this application 

C. Answer yes or no to indicate whether your regulatory mechanism(s) requires owners and operators of construction 
activity to develop site plans that incorporate the following erosion and sediment controls and waste controls as 
described in the Permit (Part III.D.4.a.(1)-(8)), and as listed below: 

 1. Best Management Practices (BMPs) to minimize erosion.  Yes    No 

 2. BMPs to minimize the discharge of sediment and other pollutants.  Yes    No 

 3. BMPs for dewatering activities.  Yes    No 

 4. Site inspections and records of rainfall events   Yes    No 

 5. BMP maintenance   Yes    No 

 6. Management of solid and hazardous wastes on each project site.  Yes    No 

 7. Final stabilization upon the completion of construction activity, including the use of perennial 
vegetative cover on all exposed soils or other equivalent means. 

 Yes    No 

 8. Criteria for the use of temporary sediment basins.  Yes    No 
 

If you answered no to any of the above permit requirements, describe the tasks and corresponding schedules that will 
be taken to assure that, within 12 months of the date permit coverage is extended, these permit requirements are met: 

The City will follow MPCA Construction Stormwater Permit to update the Construction Site Stormwater Management 
ordinance within 12 months of the approval date of this application. 

Post-construction stormwater management 

A. Do you have a regulatory mechanism(s) to address post-construction stormwater management activities?  
 Yes    No 

 1. If yes: 

a. Check which type of regulatory mechanism(s) your organization has (check all that apply): 

 Ordinance  Contract language 

 Policy/Standards  Permits 
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 Rules 

  Other, explain:       
 

 b. Provide either a direct link to the mechanism selected above or attach it as an electronic document to this 
form; or if your regulatory mechanism is either an Ordinance or a Rule, you may provide a citation: 

 Citation: 

City of Forest Lake Ordinance - 151.08.I Storm water management criteria for permanent facilities 

 Direct link: 

http://www.ci.forest-lake.mn.us/vertical/sites/%7BAFEB969B-C92D-4FE4-A096-
00560D784D07%7D/uploads/%7BE2F31879-F829-4A02-AEAB-DB1D921EFE35%7D.PDF 

  Check here if attaching an electronic copy of your regulatory mechanism, with the following file naming 
convention: MS4NameHere_PostCSWreg. 

B. Answer yes or no below to indicate whether you have a regulatory mechanism(s) in place that meets the following 
requirements as described in the Permit (Part III.D.5.a.): 

 1. Site plan review: Requirements that owners and/or operators of construction activity submit 
site plans with post-construction stormwater management BMPs to the permittee for review and 
approval, prior to start of construction activity. 

 Yes    No 

 2. Conditions for post construction stormwater management: Requires the use of any 
combination of BMPs, with highest preference given to Green Infrastructure techniques and 
practices (e.g., infiltration, evapotranspiration, reuse/harvesting, conservation design, urban 
forestry, green roofs, etc.), necessary to meet the following conditions on the site of a 
construction activity to the Maximum Extent Practicable (MEP): 

 

 a. For new development projects – no net increase from pre-project conditions (on an annual 
average basis) of: 

1) Stormwater discharge volume, unless precluded by the stormwater management 
limitations in the Permit (Part III.D.5.a(3)(a)).  

2) Stormwater discharges of Total Suspended Solids (TSS). 
3) Stormwater discharges of Total Phosphorus (TP). 

 Yes    No 

 b. For redevelopment projects – a net reduction from pre-project conditions (on an annual 
average basis) of: 

1) Stormwater discharge volume, unless precluded by the stormwater management 
limitations in the Permit (Part III.D.5.a(3)(a)). 

2) Stormwater discharges of TSS. 
3) Stormwater discharges of TP. 

 Yes    No 

 3. Stormwater management limitations and exceptions:  

 a. Limitations 

1) Prohibit the use of infiltration techniques to achieve the conditions for post-construction 
stormwater management in the Permit (Part III.D.5.a(2)) when the infiltration structural 
stormwater BMP will receive discharges from, or be constructed in areas: 

a) Where industrial facilities are not authorized to infiltrate industrial stormwater under 
an NPDES/SDS Industrial Stormwater Permit issued by the MPCA. 

b) Where vehicle fueling and maintenance occur. 
c) With less than three (3) feet of separation distance from the bottom of the 

infiltration system to the elevation of the seasonally saturated soils or the top of 
bedrock. 

d) Where high levels of contaminants in soil or groundwater will be mobilized by the 
infiltrating stormwater. 

 Yes    No 

 2) Restrict the use of infiltration techniques to achieve the conditions for post-construction 
stormwater management in the Permit (Part III.D.5.a(2)), without higher engineering 
review, sufficient to provide a functioning treatment system and prevent adverse 
impacts to groundwater, when the infiltration device will be constructed in areas: 

a) With predominately Hydrologic Soil Group D (clay) soils. 
b) Within 1,000 feet up-gradient, or 100 feet down-gradient of active karst features. 
c) Within a Drinking Water Supply Management Area (DWSMA) as defined in Minn. 

R. 4720.5100, subp. 13. 
d) Where soil infiltration rates are more than 8.3 inches per hour. 

 Yes    No 

 

 3) For linear projects where the lack of right-of-way precludes the installation of volume 
control practices that meet the conditions for post-construction stormwater management 
in the Permit (Part III.D.5.a(2)), the permittee’s regulatory mechanism(s) may allow 

 Yes    No 
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exceptions as described in the Permit (Part III.D.5.a(3)(b)). The permittee’s regulatory 
mechanism(s) shall ensure that a reasonable attempt be made to obtain right-of-way 
during the project planning process. 

 

 

 4. Mitigation provisions: The permittee’s regulatory mechanism(s) shall ensure that any 
stormwater discharges of TSS and/or TP not addressed on the site of the original construction 
activity are addressed through mitigation and, at a minimum, shall ensure the following 
requirements are met: 

 

 a. Mitigation project areas are selected in the following order of preference: 

1) Locations that yield benefits to the same receiving water that receives runoff from the 
original construction activity. 

2) Locations within the same Minnesota Department of Natural Resource (DNR) 
catchment area as the original construction activity. 

3) Locations in the next adjacent DNR catchment area up‐stream 

4) Locations anywhere within the permittee’s jurisdiction. 

 Yes    No 

 b. Mitigation projects must involve the creation of new structural stormwater BMPs or the 
retrofit of existing structural stormwater BMPs, or the use of a properly designed regional 
structural stormwater BMP. 

 Yes    No 

 c. Routine maintenance of structural stormwater BMPs already required by this permit cannot 
be used to meet mitigation requirements of this part. 

 Yes    No 

 d. Mitigation projects shall be completed within 24 months after the start of the original 
construction activity. 

e. The permittee shall determine, and document, who will be responsible for long-term 
maintenance on all mitigation projects of this part. 

f. If the permittee receives payment from the owner and/or operator of a construction activity 
for mitigation purposes in lieu of the owner or operator of that construction activity meeting 
the conditions for post-construction stormwater management in Part III.D.5.a(2), the 
permittee shall apply any such payment received to a public stormwater project, and all 
projects must be in compliance with Part III.D.5.a(4)(a)-(e). 

 Yes    No 
 

 Yes    No 
 

 Yes    No 

 5. Long-term maintenance of structural stormwater BMPs:  The permittee’s regulatory 
mechanism(s) shall provide for the establishment of legal mechanisms between the permittee 
and owners or operators responsible for the long-term maintenance of structural stormwater 
BMPs not owned or operated by the permittee, that have been implemented to meet the 
conditions for post-construction stormwater management in the Permit (Part III.D.5.a(2)). This 
only includes structural stormwater BMPs constructed after the effective date of this permit and 
that are directly connected to the permittee’s MS4, and that are in the permittee’s jurisdiction. 
The legal mechanism shall include provisions that, at a minimum:  

 

 a. Allow the permittee to conduct inspections of structural stormwater BMPs not owned or 
operated by the permittee, perform necessary maintenance, and assess costs for those 
structural stormwater BMPs when the permittee determines that the owner and/or operator 
of that structural stormwater BMP has not conducted maintenance. 

 Yes    No 

 b. Include conditions that are designed to preserve the permittee’s right to ensure maintenance 
responsibility, for structural stormwater BMPs not owned or operated by the permittee, when 
those responsibilities are legally transferred to another party.  

 Yes    No 

 c. Include conditions that are designed to protect/preserve structural stormwater BMPs and 
site features that are implemented to comply with the Permit (Part III.D.5.a(2)). If site 
configurations or structural stormwater BMPs change, causing decreased structural 
stormwater BMP effectiveness, new or improved structural stormwater BMPs must be 
implemented to ensure the conditions for post-construction stormwater management in the 
Permit (Part III.D.5.a(2)) continue to be met. 

 Yes    No 

 If you answered no to any of the above permit requirements, describe the tasks and corresponding schedules that will 
be taken to assure that, within twelve (12) months of the date permit coverage is extended, these permit requirements 
are met: 

A post-construction storm water ordinance that addresses the requirements of Minimum Control Measure 5 will be 
prepared within 12 months from the date of application approval.  

III. Enforcement Response Procedures (ERPs): (Part II.D.3) 

A. Do you have existing ERPs that satisfy the requirements of the Permit (Part III.B.)?  Yes    No 
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 1. If yes, attach them to this form as an electronic document, with the following file naming 
convention: MS4NameHere_ERPs. 

2. If no, describe the tasks and corresponding schedules that will be taken to assure that, with 
twelve (12) months of the date permit coverage is extended, these permit requirements are met: 

Within 12 months from the date of application approval the City will develop ERPs that address 
illicit discharge. 

 

B. Describe your ERPs: 

      

IV. Storm Sewer System Map and Inventory: (Part II.D.4.) 

A. Describe how you manage your storm sewer system map and inventory: 

The storm sewer map is updated annually as new development or redevelopment occurs.   

B. Answer yes or no to indicate whether your storm sewer system map addresses the following requirements from the 
Permit (Part III.C.1.a-d), as listed below: 

 1. The permittee’s entire small MS4 as a goal, but at a minimum, all pipes 12 inches or greater in 
diameter, including stormwater flow direction in those pipes. 

 Yes    No 

 2. Outfalls, including a unique identification (ID) number assigned by the permittee, and an 
associated geographic coordinate. 

 Yes    No 

 3. Structural stormwater BMPs that are part of the permittee’s small MS4.  Yes    No 

 4. All receiving waters.  Yes    No 
 

If you answered no to any of the above permit requirements, describe the tasks and corresponding schedules that will 
be taken to assure that, within 12 months of the date permit coverage is extended, these permit requirements are met: 

Most of the existing system has been inventoried, but is incomplete in newly developed areas.  The City will complete 
the inventory of its pipes 12 inches or larger and system outfalls, including a unique ID number, from recent 
development within 12 months from the date of application approval.  

C. Answer yes or no to indicate whether you have completed the requirements of 2009 Minnesota Session Law, Ch. 172. 
Sec. 28: with the following inventories, according to the specifications of the Permit (Part III.C.2.a.-b.), including: 

 1. All ponds within the permittee’s jurisdiction that are constructed and operated for purposes of 
water quality treatment, stormwater detention, and flood control, and that are used for the 
collection of stormwater via constructed conveyances. 

 Yes    No 

 2. All wetlands and lakes, within the permittee’s jurisdiction, that collect stormwater via constructed 
conveyances. 

 Yes    No 

D. Answer yes or no to indicate whether you have completed the following information for each feature inventoried. 

 1. A unique identification (ID) number assigned by the permittee. 

2. A geographic coordinate. 

3. Type of feature (e.g., pond, wetland, or lake). This may be determined by using best professional 
judgment. 

 Yes    No 

 Yes    No 

 Yes    No 

 
If you have answered yes to all above requirements, and you have already submitted the Pond Inventory Form to the 
MPCA, then you do not need to resubmit the inventory form below. 

If you answered no to any of the above permit requirements, describe the tasks and corresponding schedules that will 
be taken to assure that, within 12 months of the date permit coverage is extended, these permit requirements are met: 

Most of the existing system has been inventoried, but is incomplete in newly developed areas.  The City will complete 
the inventory of its ponds, including a unique ID number, from recent development within 12 months from the date of 
application approval. 

E. Answer yes or no to indicate if you are attaching your pond, wetland and lake inventory to the MPCA 
on the form provided on the MPCA website at: http://www.pca.state.mn.us/ms4 , according to the 
specifications of Permit (Part III.C.2.b.(1)-(3)). Attach with the following file naming convention: 
MS4NameHere_inventory. 

 Yes    No 

 
If you answered no, the inventory form must be submitted to the MPCA MS4 Permit Program within 
12 months of the date permit coverage is extended.  
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V. Minimum Control Measures (MCMs) (Part II.D.5) 

A. MCM1:  Public education and outreach 

1. The Permit requires that, within 12 months of the date permit coverage is extended, existing permittees revise their 
education and outreach program that focuses on illicit discharge recognition and reporting, as well as other specifically 
selected stormwater-related issue(s) of high priority to the permittee during this permit term. Describe your current 
educational program, including any high-priority topics included: 

The City's goal is to educate the public regarding the vaule of the surrounding natural resources, to connect the people 
with stormwater management system, provide a sense of BMP ownership through interactive programs, and improve the 
heath and well being of it's citizens. 

2. List the categories of BMPs that address your public education and outreach program, including the distribution of 
educational materials and a program implementation plan. Use the first table for categories of BMPs that you have 
established and the second table for categories of BMPs that you plan to implement over the course of the permit term.  

Include the measurable goals with appropriate timeframes that each BMP category will be implemented and completed. In 
addition, provide interim milestones and the frequency of action in which the permittee will implement and/or maintain the 
BMPs. Refer to the U.S. Environmental Protection Agency’s (EPA) Measurable Goals Guidance for Phase II Small MS4s 
(http://www.epa.gov/npdes/pubs/measurablegoals.pdf). 

 If you have more than five categories, hit the tab key after the last line to generate a new row. 
 

Established BMP categories Measurable goals and timeframes 

Local Access Cable Channel 
Number of times annually City Council Meetings are aired, 
Ongoing and existing, updated and revised as necessary 

City Website – Stormwater Information Posted on City 
Website 

Number of stormwater related articles and links generated 
annually, Review existing website to ensure most current 
information is available, solicit additional information to ensure 
any educational gaps are closed, ongoing and existing, updated 
and revised as necessary 

Stormwater Educational Brochures 

Number of brochures distributed annually, types of brochures 
distributed, Ongoing and existing, distribute brochures and 
update and revise as necessary 

City News Letter 

Number of stormwater articles distributed annually, distribution 
frequency, number of households, distribute articles, update and 
revise and necessary 

 
 

BMP categories to be implemented Measurable goals and timeframes 

Update City Website with new MS4 information, 
SWPPP, and TMDL goals 

Newly linked articles, ongoing updates and revision as needed, 
Update website with new MS4 information upon approval of the 
reapplication and public comment, Post updated SWPPP on 
website within 3 months of reapplication approval 

Update brochures 

MS4 sections updated, updated sections, ongoing updates and 
revisions as needed, Track number of brochures distributed 
annually 

            

            

            
 

3. Provide the name or the position title of the individual(s) who is responsible for implementing and/or coordinating this 

MCM: 

Doug Borglund, Community Development Director 

B. MCM2:  Public participation and involvement 

1. The Permit (Part III.D.2.a.) requires that, within 12 months of the date permit coverage is extended, existing permittees 
shall revise their current program, as necessary, and continue to implement a public participation/involvement program to 
solicit public input on the SWPPP. Describe your current program: 

The City hosts an annual pubnlic meeting to discuss the MS4 permit, the activities that have occurred to improve water 
quality over the previous year, and details regarding future activities.  The public is invited to attend where they are given 
the opportunity to provide input.  Notice of the meeting is distributed 30-days prior.  The City provides its citizens to submit 
written responses to the SWPPP and other water quality activities.   There are numerous volunteer programs in place to 
connect the community to it's natural and evirnmental resources.  The City also has programs in place to track community 
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complaints and methods for resolving those issues.     

2. List the categories of BMPs that address your public participation/involvement program, including solicitation and documentation 
of public input on the SWPPP. Use the first table for categories of BMPs that you have established and the second table for 
categories of BMPs that you plan to implement over the course of the permit term. 

Include the measurable goals with appropriate timeframes that each BMP category will be implemented and completed. In 
addition, provide interim milestones and the frequency of action in which the permittee will implement and/or maintain the BMPs. 
Refer to the EPA’s Measurable Goals Guidance for Phase II Small MS4s (http://www.epa.gov/npdes/pubs/measurablegoals.pdf). 
If you have more than five categories, hit the tab key after the last line to generate a new row. 

 

Established BMP categories Measurable goals and timeframes 

Annual Home Show 

Number of citizens contacted annually, number of brochures 
distributed annually, other stormwater related materials 
distributed annually, review information to be displayed and 
distributed, ongoing and existing, update and revise as 
necessary 

Annual Stormwater Meeting, 30-day Public Notice 
Public Notice 30 days prior to annual meeting, locations of 
posted notice, Annually, posted 30-days prior to annual meeting 

Joint Educational Programs with Outside Entities 
Coordination with outside entities, ongoing and existing, review 
and update as necessary 

Complaint Tracking Program 
Number of complaints and ressolutions annually, ongoing as 
complaints are submitted, ressolution as soon as possible     

Volunteer Progam Number of people participating at stormwater events annually 

Consideration of Written and Oral Public Input 

Public comment received annually, SWPPP/policy revisions 
based on public comment, ongoing and existing based on 
comments recieved 

SWPPP Availbility The SWPPP is currently available via the City’s website,  
 

BMP categories to be implemented Measurable goals and timeframes 

SWPPP Availability 
Provide hard copy of SWPPP document at public library and 
City Hall, within 12 months of approval  

            

            

            

            
 

3. Do you have a process for receiving and documenting citizen input?     Yes    No 

 If you answered no to the above permit requirement, describe the tasks and corresponding schedules that will be taken to 
assure that, within 12 months of the date permit coverage is extended, this permit requirement is met: 

      

4. Provide the name or the position title of the individual(s) who is responsible for implementing and/or coordinating this 

MCM: 

Doug Borglund, Community Development Director 

C. MCM 3:  Illicit discharge detection and elimination 

1. The Permit (Part III.D.3.) requires that, within 12 months of the date permit coverage is extended, existing permittees revise 
their current program as necessary, and continue to implement and enforce a program to detect and eliminate illicit 
discharges into the small MS4. Describe your current program: 

The City currently regulates illicit discharge using their current City Ordinance and in the Illicit Discharge Detechtion and 
Elimination Plan.  There are educational oppertunities provided to the public regarding illicit discharges and illigal storm 
sewer connections.  The City has enforcement practices in place.  A storm sewer map has been generated and is 
continously updated that locates pipes, ditches, streams, lakes, ponds, structural pollution control devices, outfalls and 
discharge points. 

2. Does your Illicit Discharge Detection and Elimination Program meet the following requirements, as found in the Permit 
(Part III.D.3.c.-g.)? 

 a. Incorporation of illicit discharge detection into all inspection and maintenance activities conducted 
under the Permit (Part III.D.6.e.-f.)Where feasible, illicit discharge inspections shall be conducted 

 Yes    No 
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during dry-weather conditions (e.g., periods of 72 or more hours of no precipitation). 

 b. Detecting and tracking the source of illicit discharges using visual inspections. The permittee may 
also include use of mobile cameras, collecting and analyzing water samples, and/or other detailed 
procedures that may be effective investigative tools. 

 Yes    No 

 c. Training of all field staff, in accordance with the requirements of the Permit (Part III.D.6.g.(2)), in 
illicit discharge recognition (including conditions which could cause illicit discharges), and 
reporting illicit discharges for further investigation. 

 Yes    No 

 d. Identification of priority areas likely to have illicit discharges, including at a minimum, evaluating 
land use associated with business/industrial activities, areas where illicit discharges have been 
identified in the past, and areas with storage of large quantities of significant materials that could 
result in an illicit discharge. 

 Yes    No 

 e. Procedures for the timely response to known, suspected, and reported illicit discharges.   Yes    No 

 f. Procedures for investigating, locating, and eliminating the source of illicit discharges.  Yes    No 

 g. Procedures for responding to spills, including emergency response procedures to prevent spills from 
entering the small MS4. The procedures shall also include the immediate notification of the 
Minnesota Department of Public Safety Duty Officer, if the source of the illicit discharge is a spill or 
leak as defined in Minn. Stat. § 115.061. 

 Yes    No 

 h. When the source of the illicit discharge is found, the permittee shall use the ERPs required by the 
Permit (Part III.B.) to eliminate the illicit discharge and require any needed corrective action(s). 

 Yes    No 

 If you answered no to any of the above permit requirements, describe the tasks and corresponding schedules that will be 
taken to assure that, within 12 months of the date permit coverage is extended, these permit requirements are met: 

Within 12 months of permit approval, the City will finalize it's stormwater management system to identify locations that 
have a higher potential for illicit discharges and ensure that ERPs are fully established, update ordinances for proper 
response procedures for stormwater, and develop ERPs to eliminate illicit dishacrges and develop required corrective 
actions. 

3. List the categories of BMPs that address your illicit discharge, detection and elimination program. Use the first table for 
categories of BMPs that you have established and the second table for categories of BMPs that you plan to implement 
over the course of the permit term. 

Include the measurable goals with appropriate timeframes that each BMP category will be implemented and completed. In 
addition, provide interim milestones and the frequency of action in which the permittee will implement and/or maintain the 
BMPs. Refer to the EPA’s Measurable Goals Guidance for Phase II Small MS4s 
(http://www.epa.gov/npdes/pubs/measurablegoals.pdf). 

If you have more than five categories, hit the tab key after the last line to generate a new row. 
 

Established BMP categories Measurable goals and timeframes 

Storm Sewer System Map 

Percentage of system mapped, number of updates completed 
to date, Current and ongoing updates to map based on new 
development 

Hazardous Waste Disposal Ordinance 
Hazardous waste related articles distributed, ordinance 
language, adoption of new or updated ordinances,  

Nuisance/Illegal Dumping, Illicit Discharge, Detection, 
and Enforcement Procedure  

Individual Sewage Treatment System Ordinance 
Number of systems installed, inspected, and septic systems 
pumped, ongoing and existing installations 

Stormwater System Inspection and Maintenance 
Program 

Number of sediment/pollution control structures cleaned, 
inspected, and maintained annually, Continuous inspection and 
record keeping 

Public and Employee Illicit Discharge Information 
Program     

Implement programs as described in Public Involvement and 
Education MCMs 

 

BMP categories to be implemented Measurable goals and timeframes 

            

            

            

            

            
 

4. Do you have procedures for record-keeping within your Illicit Discharge Detection and Elimination (IDDE) program as 
specified within the Permit (Part III.D.3.h.)?     Yes    No 
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 If you answered no, indicate how you will develop procedures for record-keeping of your Illicit Discharge, Detection and 
Elimination Program, within 12 months of the date permit coverage is extended: 

      

5. Provide the name or the position title of the individual(s) who is responsible for implementing and/or coordinating this 
MCM: 

Doug Borglund, Community Development Director 

D. MCM 4:  Construction site stormwater runoff control 

1. The Permit (Part III.D.4) requires that, within 12 months of the date permit coverage is extended, existing permittees shall 
revise their current program, as necessary, and continue to implement and enforce a construction site stormwater runoff 
control program. Describe your current program: 

The City currently has two ordinances for construction site stormwater runoff controls.  Every applicant for a building 
permit, subdivision approval, or a permit to allow land disturbing activities must submit a SWPPP to the City.  
Construction will not begin until the plan has been approved by the City. 

2. Does your program address the following BMPs for construction stormwater erosion and sediment control as required in 
the Permit (Part III.D.4.b.): 

 a. Have you established written procedures for site plan reviews that you conduct prior to the start of 
construction activity? 

 Yes    No 

 b. Does the site plan review procedure include notification to owners and operators proposing 
construction activity that they need to apply for and obtain coverage under the MPCA’s general 
permit to Discharge Stormwater Associated with Construction Activity No. MN R100001? 

 Yes    No 

 c. Does your program include written procedures for receipt and consideration of reports of 
noncompliance or other stormwater related information on construction activity submitted by the 
public to the permittee? 

 Yes    No 

 d. Have you included written procedures for the following aspects of site inspections to determine 
compliance with your regulatory mechanism(s): 

 

 1) Does your program include procedures for identifying priority sites for inspection?  Yes    No 

 2) Does your program identify a frequency at which you will conduct construction site 
inspections? 

 Yes    No 

 3) Does your program identify the names of individual(s) or position titles of those responsible for 
conducting construction site inspections? 

 Yes    No 

 4) Does your program include a checklist or other written means to document construction site 
inspections when determining compliance? 

 Yes    No 

 e. Does your program document and retain construction project name, location, total acreage to be 
disturbed, and owner/operator information? 

 Yes    No 

 f. Does your program document stormwater-related comments and/or supporting information used to 
determine project approval or denial? 

 Yes    No 

 g. Does your program retain construction site inspection checklists or other written materials used to 
document site inspections? 

 Yes    No 

 
If you answered no to any of the above permit requirements, describe the tasks and corresponding schedules that will be 
taken to assure that, within 12 months of the date permit coverage is extended, these permit requirements are met. 

      

3. List the categories of BMPs that address your construction site stormwater runoff control program. Use the first 
table for categories of BMPs that you have established and the second table for categories of BMPs that you plan 
to implement over the course of the permit term.  

Include the measurable goals with appropriate timeframes that each BMP category will be implemented and 
completed. In addition, provide interim milestones and the frequency of action in which the permittee will implement 
and/or maintain the BMPs. Refer to the EPA’s Measurable Goals Guidance for Phase II Small MS4s 
(http://www.epa.gov/npdes/pubs/measurablegoals.pdf). If you have more than five categories, hit the tab key 
after the last line to generate a new row. 

 

Established BMP categories Measurable goals and timeframes 

Erosion and Sediment Control Ordinance (Codified and 
Revised) 

Examination of existing ordinances, development of new 
ordinances based on current MS4 permit, implementation of 
new and revised ordinances, ongoing implementation of current 
applicable ordinances, number of ordinance changes tracked 
annually based on specific regulatory needs, revise and update 
as needed 

Construction Site Waste Control (Ordinance) Ordinance implementation, revise and update  
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Erosion and Sediment Control Inspection and 
Enforcement 

Number of inspections annually, program revisions, number of 
enforcement actions taken based on number of violations found 
annually, Examine current program, update and revise as 
needed 

Minimum Erosion and Sediment Control BMPs 

Number of BMPs developed based on number of regulated 
construction projects annually, number of contractors provided 
with list of BMPs, guidance details, revise list based on current 
BMP guidance, ongoing and existing, review and update as 
needed 

Erosion and Sediment Control Plan Review Process 

Number of plans reviewed annually, site plan review 
requirements, ongoing and existing, update and revise as 
needed 

Pre-Construction Meeting 

Number of meetings held annually, number of attendees, 
ongoing as construction occurs, update agenda items as 
required 

  
 

BMP categories to be implemented Measurable goals and timeframes 

Procedures for noncompliance 
Write procedures for noncompliance within 12 months from the 
date of application approval 

Identification of priority sites 

Update program to include procedures for identifying priority 
sites for inspection within 12 months from the date of application 
approval 

Frequency of site inspections 

Expand program language to include inspection frequency 
beyond the rainfall driven inspection requirements, update within 
12 months from the date of application approval 

Checklist for site inspections 
Include in program a checklist for conducting site inspections 
within 12 months from the date of application approval 

            
 

4. Provide the name or the position title of the individual(s) who is responsible for implementing and/or coordinating this 
MCM: 

Doug Borglund, Community Development Director 

Mike Tate, Public Works Director 

E. MCM 5:  Post-construction stormwater management 

1. The Permit (Part III.D.5.) requires that, within 12 months of the date permit coverage is extended, existing permittees 
shall revise their current program, as necessary, and continue to implement and enforce a post-construction stormwater 
management program. Describe your current program: 

The City's ordinance for Stormawater Management Criteria for Permanent Facilities and Stormwater Management Plan 
defines the requirements for post-construction stormwater management for land disturbing, development and 
redevelopment activities.   

2. Have you established written procedures for site plan reviews that you will conduct prior to the start of 
construction activity? 

 Yes    No 

3. Answer yes or no to indicate whether you have the following listed procedures for documentation of 
post-construction stormwater management according to the specifications of Permit (Part III.D.5.c.): 

 a. Any supporting documentation that you use to determine compliance with the Permit (Part 
III.D.5.a), including the project name, location, owner and operator of the construction activity, any 
checklists used for conducting site plan reviews, and any calculations used to determine 
compliance? 

 Yes    No 

 b. All supporting documentation associated with mitigation projects that you authorize?  Yes    No 

 c. Payments received and used in accordance with Permit (Part III.D.5.a.(4)(f))?  Yes    No 

 d. All legal mechanisms drafted in accordance with the Permit (Part III.D.5.a.(5)), including date(s) of 
the agreement(s) and names of all responsible parties involved? 

 Yes    No 

 If you answered no to any of the above permit requirements, describe the steps that will be taken to assure that, within 
12 months of the date permit coverage is extended, these permit requirements are met. 
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4. List the categories of BMPs that address your post-construction stormwater management program. Use the first table 
for categories of BMPs that you have established and the second table for categories of BMPs that you plan to 
implement over the course of the permit term. 

Include the measurable goals with appropriate timeframes that each BMP category will be implemented and 
completed. In addition, provide interim milestones and the frequency of action in which the permittee will implement 
and/or maintain the BMPs. Refer to the EPA’s Measurable Goals Guidance for Phase II Small MS4s 
(http://www.epa.gov/npdes/pubs/measurablegoals.pdf). If you have more than five categories, hit the tab key after 
the last line to generate a new row. 

 

Established BMP categories Measurable goals and timeframes 

Structural and Non-structural BMP List 

Completed list, number of contractors supplied with list, 
number and type of BMPs installed annually, List updated with 
newly accepted BMPs within 12 months of permit approval, 
based on design guidance from MPCA and other organizations 

Zoning Ordinance 
Completed review and adoption of ordinance within 12 months 
of permit approval, updated as needed 

Shoreland Overlay District 
Number of plans reviewed annually, ongoing and existing, 
reviewed and updated as needed 

Woodland Preservation (Ordinance) 

Woodlands preserved annually, number of plans reviewed 
annually, ongoing and existing, reviewed and updated as 
needed 

Lawn Fertilizer and Pesticide Application Control 

Number of commercial licenses obtained tracked annually, 
ordinance enforced, ongoing and existing, reviewed and 
updated as needed 

Stormwater Management Ordinance 

Examination of existing ordinances immediately upon permit 
approval, development of new ordinances to meet current 
permit regulations within 12 months of permit approval, 
implementation, ongoing and existing, reviewed and updated 
as needed 

Long-term Operation and Maintenance of Stormwater 
System 

Number of inspections performed annually, number of repairs, 
replacements, or maintenance measures, number of 
employees trained for proper O&M annually, Implement 
corrective measures to MEP, review procedures and revise 
annually 

 

BMP categories to be implemented Measurable goals and timeframes 

LID and Green Infrastructure 

Encourage implementation of LID practices, give highest 
preference to Green Infrastructure as defined in MS4 and 
Construction Stormwater Permits, implement within 12 months 
from the date of application approval 

Existing BMP retrofits 

Consider modification of existing BMPs to ensure compliance 
with new permit requirements, enhance existing BMPs with 
retrofits to improve water quality, develop plan for future BMP 
retrofits, implement within 12 months from the date of 
application approval 

MN Stormwater Manual and MIDS 

Encourage developers to consult the Stormwater Manual on a 
per-project basis and utilize MIDS calculator for BMP design 
guidance, enforce immediately upon permit approval 

            

            
 

5. Provide the name or the position title of the individual(s) who is responsible for implementing and/or coordinating this 
MCM: 

Doug Borglund, Community Development Director 

Aaron Buffington, City Planner 

Mike Tate, Public Works Director 

F. MCM 6:  Pollution prevention/good housekeeping for municipal operations 
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1. The Permit (Part III.D.6.) requires that, within 12 months of the date permit coverage is extended, existing permittees shall 
revise their current program, as necessary, and continue to implement an operations and maintenance program that 
prevents or reduces the discharge of pollutants from the permittee owned/operated facilities and operations to the small 
MS4. Describe your current program: 

The City has an operation and maintenance program that includes a training program for municipal operations that is 
aimed at reducing pollutants from MS4 opperations.  The City inspects all structural pollution control devices on an annual 
basis.  The City also inspects all MS4 outfalls, sediment basins, and other ponds at a rate of 20% per year. 

2. Do you have a facilities inventory as outlined in the Permit (Part III.D.6.a.)?  Yes    No 

3. If you answered no to the above permit requirement in question 2, describe the tasks and corresponding schedules that 
will be taken to assure that, within 12 months of the date permit coverage is extended, this permit requirement is met: 

      

4. List the categories of BMPs that address your pollution prevention/good housekeeping for municipal operations program. 
Use the first table for categories of BMPs that you have established and the second table for categories of BMPs that you 
plan to implement over the course of the permit term. 

Include the measurable goals with appropriate timeframes that each BMP category will be implemented and completed. In 
addition, provide interim milestones and the frequency of action in which the permittee will implement and/or maintain the 
BMPs. For an explanation of measurable goals, refer to the EPA’s Measurable Goals Guidance for Phase II Small MS4s 
(http://www.epa.gov/npdes/pubs/measurablegoals.pdf). 

If you have more than five categories, hit the tab key after the last line to generate a new row. 
 

Established BMP categories Measurable goals and timeframes 

Municipal Employee Training Program 
Type of training, number of employees trained annually, Current 
and ongoing, annually 

Street De-Icing Program 

New de-icing processes adopted, number attending training 
annually, evaluate de-icing applications tracked annually, 
current and ongoing 

Municipal Lawn Care Program 

Number of employees trained and certified annually, amount of 
fertilizer applied each year, annual reductions, current and 
ongoing 

Municipal Street Maintenance Program 

Length of street swept per sweeping, total tracked annually, 
evaluate program priority areas and adjust if necessary, 
implement revised programs when necessary, current and 
ongoing 

Annual Inspection of All Structural BMPs 

Number of devices cleaned, inspected, and maintained 
annually, complete 20% per year, revise inspection and cleaning 
schedule based on existing MS4 permit implementation, annual 

Quarterly Inspection of All Exposed Stockpiles, 
Storage and Material Handling Areas 

Identify stockpiles and other facilities owned and operated by 
City, conduct quarterly inspections 

 

BMP categories to be implemented Measurable goals and timeframes 

Facility Inventory 

Continue to inventory City-owned facilities, Develop and 
implement BMPs for inventoried facilities and municipal 
operations, Implement within 12 months of application approval 

Pond Assessment Procedures and Schedule 

Develop procedures for determining TSS and TP treatment 
effectiveness of city-owned ponds within 12 months of 
application approval, implement in years 2-5.   

            

            

            
 

5. Does discharge from your MS4 affect a Source Water Protection Area (Permit Part III.D.6.c.)? 

a. If no, continue to 6. 

 Yes    No 

 b. If yes, the Minnesota Department of Health (MDH) is in the process of mapping the 
following items. Maps are available at 
http://www.health.state.mn.us/divs/eh/water/swp/maps/index.htm. Is a map including the 
following items available for your MS4: 
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 1) Wells and source waters for drinking water supply management areas identified as 
vulnerable under Minn. R. 4720.5205, 4720.5210, and 4720.5330? 

 Yes    No 

 2) Source water protection areas for surface intakes identified in the source water 
assessments conducted by or for the Minnesota Department of Health under the federal 
Safe Drinking Water Act, U.S.C. §§ 300j – 13? 

 Yes    No 

 c. Have you developed and implemented BMPs to protect any of the above drinking water 
sources? 

 Yes    No 

6. Have you developed procedures and a schedule for the purpose of determining the TSS and 
TP treatment effectiveness of all permittee owned/operated ponds constructed and used for the 
collection and treatment of stormwater, according to the Permit (Part III.D.6.d.)? 

 Yes    No 

7. Do you have inspection procedures that meet the requirements of the Permit (Part III.D.6.e.(1)-
(3)) for structural stormwater BMPs, ponds and outfalls, and stockpile, storage and material 
handling areas? 

 Yes    No 

8. Have you developed and implemented a stormwater management training program commensurate with each 
employee’s job duties that: 

 a. Addresses the importance of protecting water quality?  Yes    No 

 b. Covers the requirements of the permit relevant to the duties of the employee?  Yes    No 

 c. Includes a schedule that establishes initial training for new and/or seasonal employees and 
recurring training intervals for existing employees to address changes in procedures, 
practices, techniques, or requirements? 

 Yes    No 

9. Do you keep documentation of inspections, maintenance, and training as required by the Permit 
(Part III.D.6.h.(1)-(5))? 

 Yes    No 

 If you answered no to any of the above permit requirements listed in Questions 5 – 9, then describe the tasks and 
corresponding schedules that will be taken to assure that, within 12 months of the date permit coverage is extended, 
these permit requirements are met: 

Inspection procedures for structural BMPs, ponds and outfalls, and stockpile, storage, and material handling areas will 
be generated.  Procedures for determining the TSS and TP treatment effectiveness of all City-owned ponds will be 
implemented and procedures for tracking TSS and TP removal effectiveness for all newly constructed BMPs will be 
implemented.  Record keeping procedures associated with these activities will be implemented.  City Staff will be 
trained annually for proper inspection procedures and newly listed BMPs.  All items will be accomplished within 12 
months of the date of permit coverage. 

10. Provide the name or the position title of the individual(s) who is responsible for implementing and/or coordinating this 
MCM: 

Mike Tate, Public Works Director 

VI. Compliance Schedule for an Approved Total Maximum Daily Load (TMDL) with an 
Applicable Waste Load Allocation (WLA) (Part II.D.6.) 

A. Do you have an approved TMDL with a Waste Load Allocation (WLA) prior to the effective date 
of the Permit?  

 Yes    No 

 1. If no, continue to section VII.  

 2. If yes, fill out and attach the MS4 Permit TMDL Attachment Spreadsheet with the following 
naming convention: MS4NameHere_TMDL. 

This form is found on the MPCA MS4 website: http://www.pca.state.mn.us/ms4. 

 

VII. Alum or Ferric Chloride Phosphorus Treatment Systems (Part II.D.7.) 

A. Do you own and/or operate any Alum or Ferric Chloride Phosphorus Treatment Systems which 
are regulated by this Permit (Part III.F.)? 

 Yes    No 

 1. If no, this section requires no further information. 

2. If yes, you own and/or operate an Alum or Ferric Chloride Phosphorus Treatment System 
within your small MS4, then you must submit the Alum or Ferric Chloride Phosphorus 
Treatment Systems Form supplement to this document, with the following naming 
convention: MS4NameHere_TreatmentSystem. 

This form is found on the MPCA MS4 website: http://www.pca.state.mn.us/ms4. 
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VIII. Add any Additional Comments to Describe Your Program 

      

 



 

 

 

Appendix F: Wetland Inventory and 
Assessment (2012) 
 
 

 

























 

 

 

Appendix G: Hydraulic Modeling Output 
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XP-SWMM Link Scenario Upstream XP-SWMM Node Max Flow (cfs)
(a)

CL35A out      Existing 100-yr CL35A 144

10-day Snow Event CL35A 140

Ultimate 100-yr CL35A -347

CL36 out       Existing 100-yr CL36 140

10-day Snow Event CL36 137

Ultimate 100-yr CL36 -199

CL36A out      Existing 100-yr CL36A -186

10-day Snow Event CL36A 135

Ultimate 100-yr CL36A -369

L232           Existing 100-yr CL37 143

10-day Snow Event CL37 136

Ultimate 100-yr CL37 294

L233           Existing 100-yr CL37A 126

10-day Snow Event CL37A 139

Ultimate 100-yr CL37A -159

CL38 out       Existing 100-yr CL38 117

10-day Snow Event CL38 137

Ultimate 100-yr CL38 -135

CL38A out      Existing 100-yr CL38A 117

10-day Snow Event CL38A 137

Ultimate 100-yr CL38A -158

CL38B out      Existing 100-yr CL38B -117

10-day Snow Event CL38B 137

Ultimate 100-yr CL38B -271

CL38C out      Existing 100-yr CL38C -251

10-day Snow Event CL38C 137

Ultimate 100-yr CL38C -710

CL39 out       Existing 100-yr CL39 344

10-day Snow Event CL39 202

Ultimate 100-yr CL39 536

CL54 out       Existing 100-yr CL54 147

10-day Snow Event CL54 211

Ultimate 100-yr CL54 175

CL54A out      Existing 100-yr CL54A 147

10-day Snow Event CL54A 211

Ultimate 100-yr CL54A 175

CL54C out      Existing 100-yr CL54C 147

10-day Snow Event CL54C 211

Ultimate 100-yr CL54C 175

L271           Existing 100-yr N518 77

10-day Snow Event N518 102

Ultimate 100-yr N518 86

L272           Existing 100-yr N519 77

10-day Snow Event N519 102

Ultimate 100-yr N519 86

�������������
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XP-SWMM Link Scenario Upstream XP-SWMM Node Max Flow (cfs)
(a)

L273           Existing 100-yr N520 77

10-day Snow Event N520 102

Ultimate 100-yr N520 86

L274           Existing 100-yr N521 77

10-day Snow Event N521 102

Ultimate 100-yr N521 86

CL35 out       Existing 100-yr CL35 190

10-day Snow Event CL35 159

Ultimate 100-yr CL35 213

L115           Existing 100-yr SBL01 34

10-day Snow Event SBL01 57

Ultimate 100-yr SBL01 41

BONELKWEIR     Existing 100-yr NBL106 34

10-day Snow Event NBL106 57

Ultimate 100-yr NBL106 41

L222           Existing 100-yr NBL106A 34

10-day Snow Event NBL106A 57

Ultimate 100-yr NBL106A -46

LBRL-1         Existing 100-yr BRL-1 -97

10-day Snow Event BRL-1 57

Ultimate 100-yr BRL-1 -219

LBRL-2         Existing 100-yr BRL-2 -194

10-day Snow Event BRL-2 57

Ultimate 100-yr BRL-2 -409

LBRL-3         Existing 100-yr BRL-3 -243

10-day Snow Event BRL-3 58

Ultimate 100-yr BRL-3 -495

LBRL-4         Existing 100-yr LCL15 226

10-day Snow Event LCL15 103

Ultimate 100-yr LCL15 396

LBRL-5         Existing 100-yr BRL-5 106

10-day Snow Event BRL-5 83

Ultimate 100-yr BRL-5 160

L223           Existing 100-yr LCL20 174

10-day Snow Event LCL20 128

Ultimate 100-yr LCL20 321

LBRL-7         Existing 100-yr BRL-7 105

10-day Snow Event BRL-7 104

Ultimate 100-yr BRL-7 116

LBRL-8         Existing 100-yr BRL-8 104

10-day Snow Event BRL-8 105

Ultimate 100-yr BRL-8 116

LCL27 out      Existing 100-yr LCL27 104

10-day Snow Event LCL27 109

Ultimate 100-yr LCL27 119

� !" �#��$%��# �� ����$%�
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XP-SWMM Link Scenario Upstream XP-SWMM Node Max Flow (cfs)
(a)

L225           Existing 100-yr BRL-10 104

10-day Snow Event BRL-10 108

Ultimate 100-yr BRL-10 118

LCL11 out      Existing Snow LCL11 47

10-day Snow Event LCL11 75

Ultimate 100-yr LCL11 57

LCL11A out     Existing 100-yr LCL11A 47

10-day Snow Event LCL11A 75

Ultimate 100-yr LCL11A 57

LCL11B out     Existing 100-yr LCL11B 47

10-day Snow Event LCL11B 75

Ultimate 100-yr LCL11B 57

LCL25 out      Existing 100-yr LCL25 333

10-day Snow Event LCL25 209

Ultimate 100-yr LCL25 449

LCL34 out      Existing 100-yr LCL34 -76

10-day Snow Event LCL34 85

Ultimate 100-yr LCL34 -250

L231           Existing 100-yr LCL04 236

10-day Snow Event LCL04 147

Ultimate 100-yr LCL04 553

LLCL-1         Existing 100-yr LCL-1 214

10-day Snow Event LCL-1 141

Ultimate 100-yr LCL-1 484

LLCL-2         Existing 100-yr LCL-2 187

10-day Snow Event LCL-2 132

Ultimate 100-yr LCL-2 396

LLCL-3         Existing 100-yr LCL-3 206

10-day Snow Event LCL-3 141

Ultimate 100-yr LCL-3 387

LLCL-4         Existing 100-yr LCL-4 183

10-day Snow Event LCL-4 132

Ultimate 100-yr LCL-4 332

LLCL-5         Existing 100-yr LCL-5 141

10-day Snow Event LCL-5 117

Ultimate 100-yr LCL-5 238

LLCL-6         Existing 100-yr LCL07 135

10-day Snow Event LCL07 117

Ultimate 100-yr LCL07 183

LLCL-7         Existing 100-yr LCL-7 116

10-day Snow Event LCL-7 115

Ultimate 100-yr LCL-7 -304

LLCL-8         Existing 100-yr LCL-8 -211

10-day Snow Event LCL-8 116

Ultimate 100-yr LCL-8 -520
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XP-SWMM Link Scenario Upstream XP-SWMM Node Max Flow (cfs)
(a)

LLCL-9         Existing 100-yr LCL-9 -250

10-day Snow Event LCL-9 116

Ultimate 100-yr LCL-9 -583

LCL03 out      Existing 100-yr LCL03 147

10-day Snow Event LCL03 145

Ultimate 100-yr LCL03 178

LCL02 out      Existing 100-yr LCL02 51

10-day Snow Event LCL02 77

Ultimate 100-yr LCL02 68

(a) Negative flow values are caused by back-flow conditions or reaches/pipes at adverse grades.
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XP-SWMM Node 

Existing Max Water 

Elevation (ft) 

Ultimate Water 

Elevation (ft) NODETYPE

CL20 898.4 898.6 LAKE

CL35 894.2 894.9 REACH

CL38 891.3 891.8 REACH

CL38B 890.2 891.7 REACH

CL39 890.7 893.3 REACH

CL54 888.5 888.9 LAKE

FL01 902.4 902.5 LAKE

FL20-L 912.1 912.3 LAKE

FL35-L 923.0 924.8 LAKE

FL38 903.3 903.5 LAKE

FL62 902.9 903.4 LAKE

LCL17-L 932.6 933.9 LAKE

FLSL04 908.9 909.5 LAKE

FLSL07 908.5 908.5 LAKE

SBL03 927.2 907.3 LAKE

NBL22 925.9 926.0 LAKE

NBL17 914.3 914.7 LAKE

SBL01 910.6 911.3 LAKE

LCL15 906.8 907.5 REACH

BRL7 906.4 907.0 REACH

BRL8 905.6 906.5 REACH

LCL27 905.5 906.5 REACH

LCL11 896.9 897.2 LAKE

LCL11B 894.0 894.2 REACH

LCL25 892.6 893.0 REACH

LCL34 891.1 891.6 LAKE

LCL07 890.9 892.1 REACH

LCL03 890.8 892.1 REACH

LCL02 889.3 890.3 LAKE

SL01 939.4 939.9 LAKE



�������

�	�
�������
�
�������������

XP-SWMM 

Name

Land Area - 

Subcatch 1 

(acres) 

Water Area - 

Subcatch 2 

(acres) Name

Land Area - 

Subcatch 1 

(acres) 

Water Area - 

Subcatch 2 

(acres) 

CL01           68.3 0.0 CL46           68.2 0.0

CL02           71.7 0.0 CL47           59.1 0.0

CL03           25.3 0.0 CL48           77.5 0.0

CL04           25.9 0.0 CL49           81.7 0.0

CL05           27.9 0.0 CL50           67.4 0.0

CL06           24.0 0.0 CL51           120.7 0.0

CL07           10.3 0.0 CL52           34.3 0.0

CL08           26.7 0.0 CL53           29.7 0.0

CL09           9.1 0.0 CL54           189.1 219.3

CL10           74.9 0.0 CL55           20.8 0.0

CL11           34.7 0.0 CL56           141.6 0.0

CL12           62.1 0.0 CL57           69.5 0.0

CL13           36.0 0.0 CL58           51.0 0.0

CL14           16.2 0.0 CL59           30.7 0.0

CL15           50.8 0.0 CL61           134.2 0.0

CL16           48.7 0.0 CL62           74.3 0.0

CL17           23.1 0.0 CL64           11.3 0.0

CL18           44.3 0.0 CL65           105.9 0.0

CL19           57.7 0.0 CL82           97.1 0.0

CL20           198.4 89.5 FL01           1350.6 2282.9

CL21           37.9 0.0 FL02           16.4 0.0

CL22-L         14.9 0.0 FL09-L         30.4 0.0

CL23           47.8 0.0 FL10           97.6 0.0

CL24           14.6 0.0 FL12           59.5 7.4

CL25           25.8 0.0 FL13           62.2 0.0

CL26           68.5 0.0 FL14           19.2 1.4

CL27           152.6 27.6 FL15           14.6 0.0

CL28           45.3 0.0 FL16           68.5 0.0

CL29           79.5 0.0 FL17           24.8 0.0

CL30           191.6 0.0 FL18           7.5 0.0

CL31           62.1 0.0 FL19           57.1 0.0

CL32           26.4 0.0 FL20-L         66.8 39.0

CL33           63.8 0.0 FL21-L         8.8 0.0

CL34           126.2 0.0 FL22           39.5 6.5

CL35           111.7 0.0 FL23           30.9 21.2

CL36           217.5 0.0 FL24           129.0 29.3

CL37           155.5 0.0 FL25           28.8 0.0

CL38           362.3 0.0 FL26-L         41.9 3.8

CL39           233.8 0.0 FL27           81.8 0.0

CL40           71.3 0.0 FL28           45.5 4.9

CL41           129.9 0.0 FL29-L         25.7 1.8

CL42           47.7 0.0 FL30           155.3 29.8

CL43           85.0 0.0 FL31-L         46.9 0.0

CL44           45.2 0.0 FL32-L         17.5 1.9

CL45           87.7 0.0 FL33           19.5 0.0
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XP-SWMM 

Name

Land Area - 

Subcatch 1 

(acres) 

Water Area - 

Subcatch 2 

(acres) Name

Land Area - 

Subcatch 1 

(acres) 

Water Area - 

Subcatch 2 

(acres) 

FL33A          26.1 0.0 FL78-L         9.1 0.0

FL34-L         19.5 0.0 FL81           74.9 0.0

FL35-L         102.6 18.1 FL87           99.1 0.0

FL36-L         114.8 13.4 FLSL01         70.8 17.4

FL37           15.6 0.0 FLSL02         23.3 10.2

FL38           136.8 20.7 FLSL03         96.7 0.0

FL39           24.3 0.0 FLSL04         254.3 87.1

FL40           12.8 0.0 FLSL05         32.5 0.0

FL41           216.5 15.8 FLSL06-L       26.3 0.0

FL42           25.4 10.2 FLSL07         181.9 51.4

FL43           81.6 51.2 FLSL08         122.3 0.0

FL44           497.6 0.0 FLSL09         224.0 0.0

FL45           77.7 0.0 FLSL10-L       108.7 0.0

FL46           105.8 0.0 FLSL11         93.4 0.0

FL47           116.8 0.0 FLSL12         219.5 0.0

FL48           6.4 0.0 FLSL13-L       69.1 0.0

FL49           56.0 1.6 FLSL14         69.7 0.0

FL50           35.1 0.0 FLSL15         35.6 0.0

FL51           64.9 0.0 FLSL16         114.4 0.0

FL52           55.8 0.0 FLSL17         38.3 0.0

FL53           108.5 0.0 FLSL18         135.6 0.0

FL54           115.2 0.0 FLSL19         122.1 0.0

FL55-L         19.6 0.0 FLSL21         17.0 0.0

FL56           39.8 1.9 FLSL22         51.8 0.0

FL57           147.0 7.6 FLSL23-L       12.5 0.0

FL58           24.8 11.9 FLSL24         15.1 0.0

FL59           44.0 0.0 FLSL25         26.7 0.0

FL61           10.1 0.0 LCL01          89.2 0.0

FL61A          75.0 0.0 LCL02          130.6 38.8

FL62           148.4 7.6 LCL03          70.2 0.0

FL63           128.8 0.0 LCL04          127.4 0.0

FL64           62.6 0.0 LCL05          80.4 0.0

FL65-1         111.7 0.0 LCL06-L        44.9 0.0

FL65-2         44.4 0.0 LCL07          36.3 0.0

FL67-L         20.4 0.0 LCL08          52.5 0.0

FL68           28.4 12.6 LCL09-L        79.6 0.0

FL69           83.7 0.0 LCL10          94.6 0.0

FL70-L         8.2 0.0 LCL11          388.7 0.0

FL71           49.6 0.0 LCL12          112.2 0.0

FL72           38.3 0.0 LCL13          123.0 0.0

FL73           69.3 0.0 LCL14          71.3 0.0

FL74           123.0 0.0 LCL15          265.5 0.0

FL75           80.8 0.0 LCL16          17.7 0.0

FL76           14.5 0.0 LCL17-L        374.9 0.0

FL77-L         9.9 0.0 LCL18-L        49.0 0.0
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XP-SWMM 

Name

Land Area - 

Subcatch 1 

(acres) 

Water Area - 

Subcatch 2 

(acres) Name

Land Area - 

Subcatch 1 

(acres) 

Water Area - 

Subcatch 2 

(acres) 

LCL20          233.3 0.0 NBL16          64.3 0.0

LCL21          102.7 0.0 NBL17          148.5 44.7

LCL22-L        76.0 0.0 NBL18          23.7 0.0

LCL24          96.9 0.0 NBL19          71.5 0.0

LCL25          35.0 0.0 NBL20          37.8 0.0

LCL26-L        28.0 0.0 NBL21          167.1 0.0

LCL27          45.2 0.0 NBL22          99.2 64.8

LCL28          47.8 0.0 NBL23          205.6 27.8

LCL29-L        46.4 0.0 NBL24          60.5 0.0

LCL30          31.2 0.0 NBL25          63.3 0.0

LCL31-L        18.2 0.0 SBL01          138.1 222.1

LCL32-L        39.1 0.0 SBL02          37.2 0.0

LCL33          112.8 0.0 SBL03          238.9 50.7

LCL34          154.9 0.0 SBL04          119.1 0.0

LCL35          20.3 0.0 SBL05          119.8 0.0

LCL36          22.6 0.0 SBL06          88.6 0.0

LCL37-L        6.7 0.0 SBL07          109.8 0.0

LCL38-L        15.3 0.0 SBL08          11.8 0.0

LCL39-L        4.1 0.0 SBL09          106.9 0.0

LCL40-L        15.4 0.0 SBL10          35.4 0.0

LCL41-L        5.5 0.0 SBL11          68.4 0.0

LCL42          40.5 0.0 SBL12-L        26.2 0.0

LCL43          53.5 0.0 SBL13          61.1 0.0

LCL44          115.1 0.0 SBL14          246.8 0.0

LCL45          42.2 0.0 SBL15          98.6 0.0

LCL46          98.2 0.0 SBL16          107.5 0.0

LCL47          306.3 0.0 SBL17          32.6 0.0

LCL48          140.4 0.0 SBL18          70.3 0.0

LCL49          53.8 0.0 SBL19          127.4 0.0

LCL50-L        28.9 0.0 SBL20-L        27.7 0.0

LCL51-L        23.6 0.0 SBL21          43.1 0.0

LCL52          47.9 0.0 SBL22          207.5 0.0

NBL01          53.2 0.0 SBL23          49.7 0.0

NBL02          62.3 0.0 SBL24          42.8 0.0

NBL04          35.7 0.0 SBL25          104.3 0.0

NBL05          76.4 0.0 SBL26          43.6 0.0

NBL06          158.8 66.4 SBL27          23.6 0.0

NBL07          217.9 60.0 SBL28          135.9 0.0

NBL08          37.7 0.0 SBL29          45.2 0.0

NBL09          15.7 0.0 SBL30          34.8 0.0

NBL10          71.1 0.0 SBL31          52.0 0.0

NBL11          101.6 0.0 SBL32          32.7 0.0

NBL12          72.1 0.0 SBL33          36.5 0.0

NBL13          162.1 32.9 SBL34          47.2 0.0

SBL35-L        37.3 0.0
NBL14          153.5 93.6 SBL36-L        3.6 0.0
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XP-SWMM 

Name

Land Area - 

Subcatch 1 

(acres) 

Water Area - 

Subcatch 2 

(acres) 

SBL37          51.2 0.0

SBL38          152.5 0.0

SBL39          97.9 0.0

SL01           275.9 122.8

SL02-L         32.1 0.0

SL03           101.1 0.0

SL04           60.0 0.0

SL05-L         48.3 0.0

SL06           73.2 0.0

SL07           38.9 0.0

SL08           13.1 0.0

SL09           21.4 0.0

SL10-L         36.5 0.0

SL11-L         45.3 0.0


��������������������
XP-SWMM 

Name Area (sq mi)

CL 8.2

FL 13.6

FLSL 3.6

LCL 6.8

NBL 4.0

SBL 5.3

SL 1.4

42.9

Area (acres)

5241

8730

Little Comfort Lake

Drainage Area Covered

Comfort Lake

Forest Lake

First Lake/Second Lake

Sum

869

27458

2328

4355

2550

3386

North Bone Lake

South Bone Lake

Sylvan Lake

4 of 4



T
A

B
L

E
 1

S
T

R
U

C
T

U
R

E
 I
N

V
E

N
T

O
R

Y

U
p

s
tr

e
a
m

E
x
is

ti
n

g
L

o
c
a
ti

o
n

D
o

w
n

s
tr

e
a
m

E
x
is

ti
n

g
E

x
is

ti
n

g
C

it
y

S
tr

u
c
tu

re
 I

D
S

W
M

M
 N

o
d

e
S

tr
u

c
tu

re
 T

y
p

e
D

e
s
c
ri

p
ti

o
n

Y
 C

o
o

rd
in

a
te

X
 C

o
o

rd
in

a
te

In
v
e
rt

 E
le

v
a
ti

o
n

In
v
e
rt

 E
le

v
a
ti

o
n

C
o

n
d

it
io

n
 R

a
ti

n
g

L
e
n

g
th

 (
ft

)
C

o
u

n
ty

T
o

w
n

s
h

ip
N

o
te

s

1
C

L
3
4

6
0
" 

R
C

P
C

ro
s
s
in

g
 F

o
re

s
t 

B
lv

d
. 

e
a
s
t 

o
f 

H
w

y 
6
1

3
0
0
4
1
5
.4

9
4
6
0
5
1
5
.7

6
8
8
8
.3

4
8
8
7
.7

5
F

A
IR

6
2

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

2
C

L
3
4
 B

8
' X

 6
' B

O
X

C
ro

s
s
in

g
 H

w
y 

6
1
 s

o
u
th

 o
f 

2
4
0
th

 S
t.

3
0
0
4
5
1
.3

7
4
6
0
6
0
9
.1

8
8
8
4
.2

7
8
8
5
.1

1
V

E
R

Y
 P

O
O

R
6
3

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

3
C

L
3
4
 B

8
' X

 6
' B

O
X

C
ro

s
s
in

g
 H

w
y 

6
1
 s

o
u
th

 o
f 

2
4
0
th

 S
t.

3
0
0
4
6
1
.5

3
4
6
0
6
7
2
.3

3
8
8
4
.2

7
8
8
5
.1

1
V

E
R

Y
 P

O
O

R
6
3

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

4
F

L
4
4

3
6
" 

C
S

P
C

ro
s
s
in

g
 N

o
rt

h
 S

h
o
re

 T
ra

il 
w

e
s
t 

o
f 

Iv
e
rs

o
n
 L

n
.

2
9
2
3
3
1
.6

7
4
7
5
5
1
8
.0

2
9
0
1
.0

3
9
0
1
.1

5
F

A
IR

5
0

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

5
F

L
7
1

4
8
" 

C
S

P
C

ro
s
s
in

g
 H

w
y 

9
7
 e

a
s
t 

o
f 

Im
p
e
ri
a
l 
A

v
e
.

2
8
4
7
9
5
.4

3
4
7
6
7
6
0
.5

6
8
9
7
.6

6
8
9
7
.7

3
G

O
O

D
8
4

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

6
F

L
6
5
-1

1
5
" 

C
S

P
C

ro
s
s
in

g
 I

n
g
e
rs

o
ll 

A
v
e
. 

s
o
u
th

 o
f 

2
1
0
th

 S
t.

2
8
3
2
5
8
.7

1
4
7
3
0
5
8
.8

4
9
1
5
.8

3
9
1
5
.4

2
V

E
R

Y
 P

O
O

R
4
9

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

7
F

L
6
3
-B

4
8
" 

R
C

P
C

ro
s
s
in

g
 H

w
y 

9
7
 w

e
s
t 

o
f 

Im
p
e
ri
a
l 
A

v
e
.

2
8
8
5
1
3
.1

0
4
7
0
9
9
9
.8

5
8
9
9
.8

5
8
9
9
.8

8
G

O
O

D
6
8

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

8
C

L
0
4

4
8
" 

R
C

P
C

ro
s
s
in

g
 S

W
 r

a
m

p
 a

t 
I-

3
5
 a

n
d
 B

ro
a
d
w

a
y 

A
v
e
.

2
9
4
1
7
5
.8

5
4
5
5
8
7
0
.1

5
8
9
1
.7

9
8
9
0
.4

6
G

O
O

D
5
6
1

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

9
C

L
1
2
A

3
6
" 

R
C

P
C

ro
s
s
in

g
 I

-3
5
 s

o
u
th

 o
f 

H
w

y 
8

2
9
6
8
8
8
.0

3
4
5
6
1
8
8
.6

0
8
8
8
.3

9
8
8
8
.3

1
G

O
O

D
2
3
0

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

1
0

C
L
3
5

5
4
" 

R
C

P
C

ro
s
s
in

g
 d

ri
v
e
w

a
y 

n
o
rt

h
 o

f 
H

w
y 

8
2
9
9
4
2
6
.4

2
4
6
2
4
2
2
.4

4
8
8
7
.0

8
8
8
7
.0

2
G

O
O

D
2
9

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

1
1

N
5
2
0

6
0
" 

C
S

P
C

ro
s
s
in

g
 H

w
y 

8
 e

a
s
t 

o
f 

H
w

y 
6
1

2
9
9
0
7
4
.6

2
4
6
2
7
3
9
.0

1
8
9
7
.3

0
8
9
4
.9

2
F

A
IR

1
7
3

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

1
2

C
L
3
4
A

6
6
" 

C
S

P
C

ro
s
s
in

g
 b

ik
e
 t

ra
il 

w
e
s
t 

o
f 

H
w

y 
6
1

3
0
0
4
2
6
.5

3
4
6
0
5
4
6
.6

4
8
8
7
.1

8
8
8
6
.9

3
F

A
IR

4
0

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

1
3

N
5
1
8

5
4
" 

R
C

P
 A

R
C

H
C

ro
s
s
in

g
 N

o
rt

h
 S

h
o
re

 T
ra

il 
(F

o
re

s
t 

L
a
k
e
 o

u
tl
e
t)

2
9
8
7
8
6
.6

5
4
6
3
2
8
2
.7

6
8
9
9
.1

7
8
9
7
.8

5
F

A
IR

1
0
2

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

(A
)

1
4

C
L
3
0

6
0
" 

R
C

P
C

ro
s
s
in

g
 H

w
y 

8
 w

e
s
t 

o
f 

H
w

y 
6
1

2
9
8
1
1
1
.3

9
4
5
9
4
8
8
.0

1
8
8
8
.7

4
8
8
8
.5

3
G

O
O

D
1
9
5

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

1
5

F
L
4
7

1
8
" 

C
S

P
C

ro
s
s
in

g
 N

o
rt

h
 S

h
o
re

 T
ra

il 
s
o
u
th

 o
f 

2
3
5
th

 S
t.

9
0
3
.9

9
9
0
3
.8

9
F

A
IR

5
1

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

(C
)

1
6

F
L
4
5

2
4
" 

C
S

P
C

ro
s
s
in

g
 N

o
rt

h
 S

h
o
re

 T
ra

il 
e
a
s
t 

o
f 

N
o
rt

h
 S

h
o
re

 C
t.

9
0
0
.7

2
9
0
0
.4

5
F

A
IR

5
4

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

(C
)

1
7

F
L
3
8

3
6
" 

C
S

P
C

ro
s
s
in

g
 N

o
rt

h
 S

h
o
re

 T
ra

il 
e
a
s
t 

o
f 

J
e
ff

e
ry

 A
v
e
.

F
A

IR
W

a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

(C
)

1
8

F
L
4
9

1
8
" 

R
C

P
C

ro
s
s
in

g
 N

o
rt

h
 S

h
o
re

 T
ra

il 
w

e
s
t 

o
f 

K
e
a
th

e
r 

T
r.

9
1
4
.5

1
9
1
4
.1

9
F

A
IR

6
5

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

(C
)

1
9

F
L
5
1

2
4
" 

C
S

P
C

ro
s
s
in

g
 K

e
a
th

e
r 

T
r.

 s
o
u
th

 o
f 

2
1
7
th

 S
t.

9
1
8
.0

0
9
1
7
.7

0
G

O
O

D
6
0

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

(C
)

2
0

N
B

L
2
0

1
8
" 

C
S

P
C

ro
s
s
in

g
 M

o
rg

a
n
 A

v
e
. 

n
o
rt

h
 o

f 
2
5
6
th

 S
t.

3
0
8
7
9
7
.8

0
4
9
6
9
8
3
.7

0
9
3
6
.7

4
9
3
6
.6

6
G

O
O

D
5
1

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

2
1

F
L
S

L
0
3

2
4
" 

C
S

P
C

ro
s
s
in

g
 M

o
rg

a
n
 A

v
e
. 

n
o
rt

h
 o

f 
2
5
0
th

 S
t.

3
0
7
1
7
2
.4

0
4
9
6
9
8
6
.1

0
9
3
6
.1

9
9
3
5
.6

6
G

O
O

D
6
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

2
2

N
B

L
0
9

3
6
"C

S
P

C
ro

s
s
in

g
 L

o
ft

o
n
 A

v
e
. 

s
o
u
th

 o
f 

2
5
0
th

 S
t.

3
0
5
8
1
1
.8

0
4
9
0
3
2
8
.2

0
9
1
2
.8

1
9
1
2
.1

4
G

O
O

D
1
5
8

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

2
3

N
B

L
1
1
3

3
0
" 

C
S

P
C

ro
s
s
in

g
 d

ri
v
e
w

a
y 

s
o
u
th

 o
f 

2
5
6
th

 S
t.

3
0
9
7
7
1
.7

0
4
9
3
9
9
5
.8

0
9
1
5
.1

8
9
1
5
.0

9
F

A
IR

2
3

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

2
4

N
B

L
1
1
3

2
4
" 

C
S

P
C

ro
s
s
in

g
 d

ri
v
e
w

a
y 

s
o
u
th

 o
f 

2
5
6
th

 S
t.

3
0
9
7
9
4
.7

0
4
9
4
0
0
1
.6

0
9
1
5
.2

4
9
1
5
.1

9
P

O
O

R
2
3

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

2
5

N
B

L
1
9

3
6
" 

C
S

P
C

ro
s
s
in

g
 2

4
5
th

 S
t.

 (
M

o
o
d
y 

L
a
k
e
 i
n
le

t)
3
0
3
3
5
4
.0

0
4
9
1
4
7
4
.8

0
9
0
9
.7

1
9
1
0
.2

0
G

O
O

D
4
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

2
6

N
B

L
1
9

3
6
" 

C
S

P
C

ro
s
s
in

g
 2

4
5
th

 S
t.

 (
M

o
o
d
y 

L
a
k
e
 i
n
le

t)
3
0
3
3
5
2
.4

2
4
9
1
3
1
5
.8

0
9
0
9
.9

8
9
1
0
.8

1
G

O
O

D
4
1

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

2
7

N
B

L
1
3
A

4
8
" 

C
S

P
C

ro
s
s
in

g
 2

5
6
th

 S
t.

3
1
0
2
2
1
.8

2
4
9
4
1
7
2
.7

6
9
1
8
.2

7
9
1
7
.9

2
G

O
O

D
6
2

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

2
8

N
B

L
1
2

2
4
" 

C
S

P
C

ro
s
s
in

g
 d

ri
v
e
w

a
y 

o
n
 n

o
rt

h
 s

id
e
 o

f 
2
5
0
th

 S
t.

3
0
6
0
0
3
.6

0
4
8
9
9
3
4
.3

2
9
1
3
.5

4
9
1
3
.8

1
G

O
O

D
2
3
7

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

2
9

L
C

L
0
3

4
5
" 

R
C

P
 A

R
C

H
C

ro
s
s
in

g
 I

ta
s
c
a
 A

v
e
. 

(L
it
tl
e
 C

o
m

fo
rt

 L
a
k
e
 i
n
le

t)
3
0
6
5
8
6
.7

0
4
7
4
6
2
4
.5

5
8
8
5
.4

4
8
8
5
.2

0
G

O
O

D
6
5

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

3
0

L
C

L
0
2

4
2
" 

C
S

P
C

ro
s
s
in

g
 H

w
y 

8
 (

L
it
tl
e
 C

o
m

fo
rt

 L
a
k
e
 O

u
tl
e
t)

3
0
7
4
0
4
.4

0
4
7
2
9
3
1
.5

8
8
8
3
.6

8
8
8
3
.6

1
F

A
IR

5
9

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

3
1

L
C

L
4
8
A

2
4
" 

C
S

P
C

ro
s
s
in

g
 H

e
a
th

 A
v
e
. 

s
o
u
th

 o
f 

H
w

y 
8

3
0
5
0
6
0
.1

7
4
7
1
3
3
8
.2

0
8
9
8
.9

4
8
9
8
.6

0
V

E
R

Y
 P

O
O

R
5
1

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

3
2

C
L
5
4

8
4
" 

R
C

P
 A

R
C

H
C

ro
s
s
in

g
 W

. 
C

o
m

fo
rt

 D
r.

 (
C

o
m

fo
rt

 L
a
k
e
 o

u
tl
e
t)

3
1
1
4
4
6
.4

4
4
6
8
1
1
8
.0

0
8
8
4
.2

9
8
8
4
.0

1
G

O
O

D
4
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

3
3

C
L
5
4

8
4
" 

R
C

P
 A

R
C

H
C

ro
s
s
in

g
 W

. 
C

o
m

fo
rt

 D
r.

 (
C

o
m

fo
rt

 L
a
k
e
 o

u
tl
e
t)

3
1
1
4
6
1
.5

1
4
6
8
1
2
4
.1

4
8
8
4
.2

2
8
8
3
.9

8
G

O
O

D
4
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

3
4

L
C

L
1
1
A

4
8
" 

H
D

P
E

C
ro

s
s
in

g
 J

u
ly

 A
v
e
. 

n
o
rt

h
 o

f 
2
4
0
th

 S
t.

3
0
2
9
5
2
.6

8
4
8
1
1
1
7
.1

5
8
9
4
.0

0
8
9
3
.4

4
G

O
O

D
6
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

3
5

L
C

L
2
4

4
2
" 

C
S

P
C

ro
s
s
in

g
 J

u
ly

 A
v
e
. 

n
o
rt

h
 o

f 
2
4
0
th

 S
t.

3
0
3
8
2
3
.7

9
4
8
1
0
6
9
.4

1
9
0
1
.7

5
9
0
0
.5

4
F

A
IR

6
6

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

3
6

L
C

L
2
4

1
8
" 

C
S

P
C

ro
s
s
in

g
 J

u
ly

 A
v
e
. 

s
o
u
th

 o
f 

G
re

e
n
 L

a
k
e
 T

r.
3
0
5
5
3
3
.4

3
4
8
1
0
9
0
.9

5
9
1
0
.2

6
9
0
9
.2

9
F

A
IR

5
1

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

3
7

C
L
3
1

2
4
" 

C
S

P
C

ro
s
s
in

g
 F

a
lc

o
n
 A

v
e
. 

n
o
rt

h
 o

f 
2
4
0
th

 S
t.

3
0
2
2
5
4
.0

5
4
5
7
4
6
0
.9

8
8
9
5
.8

8
8
9
5
.8

5
G

O
O

D
4
5

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

3
8

C
L
3
1

2
4
" 

R
C

P
C

ro
s
s
in

g
 d

ri
v
e
w

a
y 

w
e
s
t 

o
f 

F
a
lc

o
n
 A

v
e
.

3
0
2
3
4
7
.3

4
4
5
7
3
4
9
.3

9
8
9
7
.8

9
8
9
6
.3

5
V

E
R

Y
 P

O
O

R
2
6

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

3
9

C
L
3
5

6
0
" 

C
S

P
C

ro
s
s
in

g
 d

ri
v
e
w

a
y 

e
a
s
t 

o
f 

H
w

y 
6
1

3
0
0
9
1
9
.4

5
4
6
1
2
5
6
.9

5
8
8
7
.0

8
8
8
7
.0

7
G

O
O

D
2
9

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

4
0

C
L
4
5
A

8
' X

 6
' B

O
X

C
ro

s
s
in

g
 H

w
y 

6
1
 n

o
rt

h
 o

f 
2
4
0
th

 S
t.

3
0
2
2
5
5
.3

0
4
6
0
1
9
3
.8

0
8
8
6
.2

5
8
8
4
.5

2
V

E
R

Y
 P

O
O

R
5
5

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

4
1

C
L
4
5
A

8
' X

 6
' B

O
X

C
ro

s
s
in

g
 H

w
y 

6
1
 n

o
rt

h
 o

f 
2
4
0
th

 S
t.

3
0
2
2
4
0
.3

5
4
6
0
1
9
7
.2

9
8
8
6
.2

5
8
8
4
.5

2
V

E
R

Y
 P

O
O

R
5
5

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

4
2

C
L
4
5

2
4
" 

C
S

P
C

ro
s
s
in

g
 b

ik
e
 t

ra
il 

n
o
rt

h
 o

f 
2
4
0
th

 S
t.

3
0
2
2
4
7
.1

2
4
6
0
1
0
8
.3

5
8
8
9
.9

6
8
8
9
.6

5
F

A
IR

6
1

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

4
3

C
L
3
7

9
6
" 

R
C

P
 A

R
C

H
C

ro
s
s
in

g
 G

re
e
n
w

a
y 

A
v
e
. 

w
e
s
t 

o
f 

G
o
o
d
v
ie

w
 A

v
e
.

3
0
5
8
0
9
.1

1
4
6
3
5
2
9
.3

7
8
8
6
.5

2
8
8
6
.1

4
G

O
O

D
7
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

4
4

L
C

L
2
7

4
8
" 

C
S

P
C

ro
s
s
in

g
 M

a
n
n
in

g
 T

r.
 n

o
rt

h
 o

f 
2
4
0
th

 S
t.

3
0
1
4
1
4
.9

1
4
8
6
1
8
1
.0

9
8
9
9
.4

5
8
9
9
.4

3
F

A
IR

5
9

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

4
5

C
L
3
8

7
2
" 

C
S

P
C

ro
s
s
in

g
 2

5
6
th

 S
t.

 w
e
s
t 

o
f 

G
ra

m
fo

rd
 A

v
e
.

3
0
8
3
8
6
.7

8
4
6
4
7
7
3
.1

9
8
8
5
.3

5
8
8
5
.2

8
G

O
O

D
9
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

4
6

C
L
2
2
A

5
4
" 

R
C

P
C

ro
s
s
in

g
 I

-3
5
 s

o
u
th

 o
f 

H
e
im

s
 L

a
k
e

3
0
5
1
0
7
.6

6
4
5
6
2
2
3
.3

1
8
9
3
.1

7
8
9
2
.5

0
G

O
O

D
3
1
2

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

4
7

C
L
2
6

5
4
" 

R
C

P
C

ro
s
s
in

g
 I

-3
5
 n

o
rt

h
 o

f 
2
4
0
th

 S
t.

3
0
3
2
6
1
.8

3
4
5
6
3
4
1
.6

0
8
9
4
.3

2
8
9
3
.9

4
G

O
O

D
2
7
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

4
8

C
L
3
8

6
0
" 

C
S

P
C

ro
s
s
in

g
 d

ri
v
e
w

a
y 

s
o
u
th

 o
f 

2
5
6
th

 S
t.

3
0
8
0
7
8
.8

3
4
6
4
6
0
0
.6

8
8
8
5
.3

2
8
8
5
.5

4
G

O
O

D
3
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

4
9

N
B

L
1
2

2
4
" 

C
S

P
C

ro
s
s
in

g
 2

5
0
th

 S
t.

 w
e
s
t 

o
f 

L
o
ft

o
n
 A

v
e
.

3
0
5
9
4
9
.9

5
4
9
0
2
1
2
.6

8
9
1
3
.8

2
9
1
3
.1

9
G

O
O

D
6
5

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

U
p

s
tr

e
a
m

1
 o

f 
2

3
/1

6
/2

0
0
7



T
A

B
L

E
 1

 C
O

N
T

IN
U

E
D

S
T

R
U

C
T

U
R

E
 I
N

V
E

N
T

O
R

Y

U
p

s
tr

e
a
m

E
x
is

ti
n

g
L

o
c
a
ti

o
n

D
o

w
n

s
tr

e
a
m

 (
D

)
E

x
is

ti
n

g
E

x
is

ti
n

g
C

it
y

S
tr

u
c
tu

re
 I

D
S

W
M

M
 N

o
d

e
S

tr
u

c
tu

re
 T

y
p

e
D

e
s
c
ri

p
ti

o
n

Y
 C

o
o

rd
in

a
te

X
 C

o
o

rd
in

a
te

In
v
e
rt

 E
le

v
a
ti

o
n

In
v
e
rt

 E
le

v
a
ti

o
n

C
o

n
d

it
io

n
 R

a
ti

n
g

L
e
n

g
th

 (
ft

)
C

o
u

n
ty

T
o

w
n

s
h

ip
N

o
te

s

5
0

L
C

L
4
3
A

4
8
" 

C
S

P
C

ro
s
s
in

g
 H

w
y 

8
 s

o
u
th

 o
f 

2
5
0
th

 S
t.

3
0
5
8
4
0
.2

3
4
7
0
5
0
5
.0

9
8
9
7
.8

8
8
9
7
.7

8
P

O
O

R
1
3
9

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

5
1

C
L
3
9

9
6
" 

C
S

P
C

ro
s
s
in

g
 W

. 
C

o
m

fo
rt

 D
r.

 (
C

o
m

fo
rt

 L
a
k
e
 i
n
le

t)
3
1
0
0
4
2
.1

3
4
6
8
7
9
7
.1

3
8
8
4
.0

3
8
8
4
.0

7
P

O
O

R
5
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

5
2

L
C

L
5
2

2
1
" 

C
S

P
C

ro
s
s
in

g
 2

5
0
th

 S
tr

e
e
t 

w
e
s
t 

o
f 

H
w

y 
8

9
0
0
.6

6
9
0
0
.4

1
F

A
IR

6
2

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

(C
)

5
3

C
L
1
9

2
4
" 

R
C

P
C

ro
s
s
in

g
 I

-3
5
 n

o
rt

h
 o

f 
2
4
0
th

 S
t.

8
9
8
.3

2
8
9
7
.6

2
G

O
O

D
1
4
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

(B
)

5
4

L
C

L
1
3

3
6
" 

C
S

P
C

ro
s
s
in

g
 M

a
n
n
in

g
 T

r.
 s

o
u
th

 o
f 

2
4
0
th

 S
t.

9
1
2
.0

0
9
1
1
.7

0
F

A
IR

6
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

(C
)

5
5

C
L
4
3

2
4
" 

C
S

P
C

ro
s
s
in

g
 2

5
0
th

 S
t.

 w
e
s
t 

o
f 

F
o
n
d
a
n
t 

A
v
e
.

8
9
5
.0

0
8
9
4
.6

6
F

A
IR

6
8

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

(C
)

5
6

C
L
2
0
B

3
6
" 

C
S

P
C

ro
s
s
in

g
 2

5
0
th

 S
t.

 w
e
s
t 

o
f 

2
4
5
th

 S
t.

8
9
3
.6

6
8
9
3
.3

6
F

A
IR

6
0

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

(C
)

5
7

N
2
8
8

3
6
" 

C
S

P
C

ro
s
s
in

g
 2

3
8
th

 S
t.

 (
B

o
n
e
 L

a
k
e
 i
n
le

t)
2
9
9
8
1
2
.3

0
4
9
1
9
9
1
.8

0
9
0
7
.7

5
9
0
7
.5

8
F

A
IR

4
3

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

5
8

N
B

L
1
0

2
4
" 

C
S

P
C

ro
s
s
in

g
 2

3
8
th

 S
t.

 w
e
s
t 

o
f 

M
e
la

n
ie

 T
ra

il
2
9
9
9
2
7
.3

0
4
9
4
0
6
9
.7

0
9
1
3
.9

7
9
1
3
.3

9
V

E
R

Y
 P

O
O

R
6
1

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

5
9

S
B

L
3
8

1
8
" 

C
S

P
C

ro
s
s
in

g
 2

2
8
th

 S
t.

 w
e
s
t 

o
f 

M
e
a
d
o
w

b
ro

o
k
 A

v
e
.

2
9
4
1
5
4
.2

0
4
9
3
2
8
0
.1

8
9
0
9
.1

6
9
0
9
.0

0
F

A
IR

6
4

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p
(A

)

6
0

S
B

L
1
5

3
6
" 

C
S

P
 A

R
C

H
C

ro
s
s
in

g
 O

a
k
h
ill

 R
d
. 

w
e
s
t 

o
f 

M
e
a
d
o
w

b
ro

o
k
 A

v
e
.

2
9
2
3
7
7
.0

9
4
9
6
6
3
8
.5

7
9
3
9
.2

0
9
3
9
.1

0
P

O
O

R
5
0

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

6
1

S
B

L
0
5

8
4
" 

C
S

P
C

ro
s
s
in

g
 M

e
a
d
o
w

b
ro

o
k
 A

v
e
. 

s
o
u
th

 o
f 

M
e
la

n
ie

 T
r.

2
9
5
1
6
1
.4

9
4
9
5
7
0
5
.6

7
9
1
0
.1

4
9
0
9
.6

2
G

O
O

D
6
0

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

6
2

S
B

L
0
3

1
8
" 

R
C

P
C

ro
s
s
in

g
 N

o
la

n
 A

v
e
. 

s
o
u
th

 o
f 

2
3
6
th

 S
t.

2
9
7
3
2
4
.7

0
4
9
8
6
4
6
.5

9
9
2
7
.5

6
9
2
7
.3

2
G

O
O

D
3
8

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

6
3

S
B

L
0
3

1
2
" 

H
D

P
E

C
ro

s
s
in

g
 d

ri
v
e
w

a
y 

n
o
rt

h
e
a
s
t 

o
f 

N
o
la

n
 A

v
e
.

2
9
7
3
7
9
.0

3
4
9
8
6
2
2
.9

1
9
2
7
.8

2
9
2
8
.5

7
G

O
O

D
3
8

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

6
4

L
C

L
3
0

2
4
" 

R
C

P
C

ro
s
s
in

g
 M

a
n
n
in

g
 T

r.
 s

o
u
th

 o
f 

2
4
0
th

 S
t.

2
9
9
6
0
9
.8

0
4
8
6
3
1
4
.3

4
9
2
6
.8

5
9
2
6
.3

9
F

A
IR

1
1
5

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

6
5

S
B

L
2
5

2
4
" 

C
S

P
C

ro
s
s
in

g
 H

w
y 

9
7
 e

a
s
t 

o
f 

N
o
v
a
k
 A

v
e
.

2
8
6
2
5
3
.0

8
5
0
3
2
3
7
.3

3
9
8
5
.4

9
9
8
4
.8

3
P

O
O

R
7
4

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

6
6

F
L
S

L
1
6

4
8
" 

C
S

P
C

ro
s
s
in

g
 2

3
0
th

 S
t.

 e
a
s
t 

o
f 

N
o
la

n
 A

v
e
.

2
9
5
4
4
0
.5

5
5
0
1
1
7
4
.4

0
9
3
3
.0

4
9
3
2
.2

3
G

O
O

D
5
8

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

6
7

F
L
S

L
1
6

4
8
" 

C
S

P
C

ro
s
s
in

g
 2

3
0
th

 S
t.

 e
a
s
t 

o
f 

N
o
la

n
 A

v
e
.

2
9
5
4
3
9
.1

9
5
0
1
1
6
9
.2

2
9
3
2
.4

1
9
3
2
.3

4
G

O
O

D
5
8

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

6
8

S
B

L
3
9

2
4
" 

C
S

P
C

ro
s
s
in

g
 O

a
k
h
ill

 R
d
. 

e
a
s
t 

o
f 

N
o
la

n
 A

v
e
.

2
9
1
5
3
6
.9

2
5
0
1
0
6
4
.0

2
9
8
1
.5

9
9
8
0
.9

3
G

O
O

D
5
3

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

6
9

F
L
S

L
0
9

4
8
" 

C
S

P
C

ro
s
s
in

g
 2

4
0
th

 S
t.

 e
a
s
t 

o
f 

O
ld

fi
e
ld

 A
v
e
.

3
0
0
7
0
3
.9

9
5
0
3
2
3
9
.9

9
9
1
5
.2

1
9
1
4
.6

5
G

O
O

D
4
8

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

7
0

F
L
S

L
0
9

4
8
" 

C
S

P
C

ro
s
s
in

g
 2

4
0
th

 S
t.

 e
a
s
t 

o
f 

O
ld

fi
e
ld

 A
v
e
.

3
0
0
7
0
4
.5

4
5
0
3
2
4
5
.1

3
9
1
5
.2

6
9
1
4
.7

8
G

O
O

D
4
8

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

7
1

F
L
S

L
0
9

1
5
" 

C
S

P
C

ro
s
s
in

g
 2

4
0
th

 S
t.

 e
a
s
t 

o
f 

O
ld

fi
e
ld

 A
v
e
.

3
0
0
7
0
6
.6

7
5
0
3
7
2
8
.5

9
9
2
0
.1

3
9
1
9
.4

5
G

O
O

D
4
1

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

7
2

F
L
S

L
2
1

2
4
" 

R
C

P
C

ro
s
s
in

g
 2

3
7
th

 S
t.

 e
a
s
t 

o
f 

O
ld

fi
e
ld

 A
v
e
.

2
9
8
8
9
6
.0

0
5
0
3
9
5
0
.8

8
9
2
3
.0

2
9
2
2
.8

3
G

O
O

D
4
4

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

7
3

S
B

L
1
1

1
8
" 

C
S

P
C

ro
s
s
in

g
 2

2
8
th

 S
t.

 w
e
s
t 

o
f 

M
e
a
d
o
w

b
ro

o
k
 A

v
e
.

2
9
4
0
6
1
.4

6
4
9
4
2
4
6
.2

9
9
0
9
.6

7
9
1
1
.2

1
V

E
R

Y
 P

O
O

R
6
9

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

7
4

F
L
S

L
1
2

2
4
" 

R
C

P
C

ro
s
s
in

g
 2

3
6
th

 S
t.

 e
a
s
t 

o
f 

O
ld

fi
e
ld

 A
v
e
.

2
9
8
3
8
7
.8

7
5
0
3
6
8
1
.6

4
9
2
5
.1

2
9
2
4
.9

9
G

O
O

D
4
4

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

7
5

S
B

L
0
1

3
6
" 

C
S

P
 A

R
C

H
C

ro
s
s
in

g
 L

o
ft

o
n
 A

v
e
. 

(B
o
n
e
 L

a
k
e
 o

u
tl
e
t)

2
9
9
3
4
0
.5

2
4
9
1
4
7
1
.8

6
9
0
7
.7

9
9
0
6
.9

5
F

A
IR

9
8

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p

7
6

S
B

L
1
0

1
2
" 

C
S

P
C

ro
s
s
in

g
 M

e
a
d
o
w

b
ro

o
k
 A

v
e
. 

n
o
rt

h
 o

f 
M

e
la

n
ie

 T
r.

9
1
3
.0

0
9
1
2
.7

0
P

O
O

R
6
0

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p
(C

)

7
7

S
B

L
0
8

1
5
" 

C
S

P
C

ro
s
s
in

g
 M

e
la

n
ie

 T
r.

 n
o
rt

h
 o

f 
2
2
8
th

 S
t.

9
1
4
.0

0
9
1
3
.7

0
V

E
R

Y
 P

O
O

R
6
0

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p
(C

)

7
8

S
B

L
0
2

1
5
" 

C
S

P
C

ro
s
s
in

g
 M

e
la

n
ie

 T
r.

 s
o
u
th

 o
f 

2
3
8
th

 S
t.

9
1
3
.0

0
9
1
2
.7

0
V

E
R

Y
 P

O
O

R
6
0

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p
(C

)

7
9

F
L
2
1

1
5
" 

C
S

P
C

ro
s
s
in

g
 2

3
0
th

 S
t.

 e
a
s
t 

o
f 

K
ir
k
 A

v
e
.

P
O

O
R

W
a
s
h
in

g
to

n
N

e
w

 S
c
a
n
d
ia

 t
w

p
(C

)

W
e
ir

 D
a
ta

3
2

C
L
5
4

4
3
' L

o
n
g
 W

e
ir

C
o
m

fo
rt

 L
a
k
e
 R

o
c
k
 W

e
ir
 O

u
tf

a
ll

8
8
5
.4

0
8
8
3
.9

7
G

o
o
d

C
h
is

a
g
o

W
yo

m
in

g
 t

w
p

1
3

F
L
0
1

2
3
' L

o
n
g
 W

e
ir

F
o
re

s
t 

L
a
k
e
 C

o
n
c
re

te
 W

e
ir
 O

u
tf

a
ll

9
0
1
.3

5
8
9
9
.0

0
G

o
o
d

W
a
s
h
in

g
to

n
F

o
re

s
t 

L
a
k
e

N
O

T
E

S
:

(A
) 

 U
P

S
T

R
E

A
M

 E
N

D
 O

F
 C

U
L
V

E
R

T
 W

A
S

 S
U

R
V

E
Y

E
D

. 
 D

O
W

N
S

T
R

E
A

M
 I

N
V

E
R

T
 A

P
P

R
O

X
IM

A
T

E
D

 A
S

 F
IE

L
D

 O
B

S
T

R
U

C
T

IO
N

S
 P

R
E

V
E

N
T

E
D

 S
U

R
V

E
Y

 O
F

 I
N

V
E

R
T

.

(B
) 

 D
O

W
N

S
T

R
E

A
M

 E
N

D
 O

F
 C

U
L
V

E
R

T
 W

A
S

 S
U

R
V

E
Y

E
D

. 
 U

P
S

T
R

E
A

M
 I

N
V

E
R

T
 A

P
P

R
O

X
IM

A
T

E
D

 A
S

 F
IE

L
D

 O
B

S
T

R
U

C
T

IO
N

S
 P

R
E

V
E

N
T

E
D

 S
U

R
V

E
Y

 O
F

 I
N

V
E

R
T

.

(C
) 

 C
U

L
V

E
R

T
 W

A
S

 V
IS

U
A

L
L
Y

 I
N

S
P

E
C

T
E

D
 I

N
 T

H
E

 F
IE

L
D

 B
U

T
 N

O
 S

U
R

V
E

Y
 D

A
T

A
 W

A
S

 O
B

T
A

IN
E

D
.

  
  

  
  

 M
O

D
E

L
E

D
 I

N
V

E
R

T
 E

L
E

V
A

T
IO

N
S

 W
E

R
E

 O
B

T
A

IN
E

D
 F

R
O

M
 T

IN
 M

O
D

E
L
 C

R
E

A
T

E
D

 F
O

R
 T

H
E

 W
A

T
E

R
S

H
E

D
.

U
p

s
tr

e
a
m

 E
n

d
 (

D
)

2
 o

f 
2

3
/1

6
/2

0
0
7



TABLE 9

CALIBRATION COMPARISON

Peak Discaharge� � � � � � � � � � � 	 
 � � 
 � � � � � � � � � � � � � � � � � � 	 
 � � 
 � � � � � � � � � � � � � � � 
 � � 
 � � � � � � � � � � � � �� � � � � � 	 � � � � � � � � � � � �� �  � � � � � � 	 � � ! � " � # ! � $ � � � �
 � � � � � � � 	 � � $ � # � # � � � � �
Discharge Volume� � � � � � � � % � � �  � � � � & � � � � � � � � � � � � � % � � �  � � � � & � � � � � � � � � � � � � % � � �  � � � � � � � � � � � � � �� � � � � � 	 � ! ' � � � ' � � � �� �  � � � � � � 	 � ' � $ ' � " ' � � # � �
 � � � � � � � 	 � � � " " � � � � � � �
Peak Stage � � � � � � � � ( � � ) � � � � � � � � � � � � � � � ( � � ) � � � � � % � � � � � � � � � � �� � � � � � 	 � * + , - . / � � # � � � * + ,� �  � � � � � � 	 � � � ! � " � � � ! � ! ' # � ' "
 � � � � � � � 	 � � # � � # � � # � � # � & # � # $0 1 2 3 4 5 1 6 7 8 9 : ; 7 < ; 1 = 1 > 4 < ? 4 : 7 5 1 6 7 1 @ 1 9 A 1 B A 7 > 4 < = C 7 D 1 A 9 B < 1 = 9 4 : 7 @ 7 : =

















 

 

 

Appendix H: Surface Water Management 
Plan Review Letters 
 
 



      44 Lake Street South Suite A, Forest Lake, MN  55025 
 
      Phone 651.395.5850  Fax 651.395.5851  www.clflwd.org 
 

 
Board of Managers 

                 Jackie A. Anderson—President           Jon W. Spence—Vice President  
 Wayne S. Moe—Secretary      Stephen W. Schmaltz—Treasurer         Jackie M. McNamara—Assistant Treasurer 

 
 
July 27, 2018 
 
Mr. Timothy Olson 
Bolton & Menk, Inc. 
2035 County Road D East 
Maplewood, MN 55109 
 
RE: City of Forest Lake SWMP Comments 
 
Dear Mr. Olson, 
 
 The Comfort Lake-Forest Lake Watershed District (CLFLWD) has completed its review of the City of 
Forest Lake’s Surface Water Management Plan (SWMP), dated March 2018, for compliance with the current 
CLFLWD Watershed Management Plan as well as Minnesota Statutes 103B.235 and Minnesota Rules 8410. 
Comments received from the Metropolitan Council on June 15, 2018 have been taken into consideration.  We 
find the plan to be largely compliant and provides a good level of detail regarding the City’s management of 
water resources, however CLFLWD requests the revisions on the following pages before staff can recommend 
approval by the Board of Managers. 
 
 The CLFLWD appreciates the opportunity to comment on the City’s plan. We look forward to 
reviewing a revised draft for consideration by the CLFLWD Board of Managers. If you have any questions 
please contact me at (651)-395-5856 or emily.heinz@clflwd.org. 
 
Sincerely, 

 
Emily Heinz 
Watershed Technician 
 
Cc: Dan Undem – City of Forest Lake  
 Phil Belfiori – Rice Creek Watershed District 
 Judy Sventek – Metropolitan Council 
 Sam Paske – Metropolitan Council 
 Jessica Collin-Pilarski – Washington County 
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Comment Matrix 

Comment 
# 

Page 
# 

Draft Plan Text Suggested Revision  
(shown in red and underline) 

CLFLWD Comment 

1 7 This ditch conveys flows 
north to Forest Lake. The 
area serviced by Judicial 
Ditch 6 is within the 
Comfort Lake-Forest 
Lake topographic 
drainage boundary, 
though it is currently 
included within the Rice 
Creek Watershed District 
jurisdictional boundary 
for political purposes. 

 JD-6 discussion is outdated. 
JD-6 is now completely 
located in CLFLWD. 

2 11   Consider noting that 
Shields Lake has a public 
fishing pier and may thus 
support recreational use. 

3 11 Judicial Ditch #2 and its 
tributary area comprise 
the Sunrise River’s 
remaining headwater 
area. 

 The plan references JD-2 at 
the headwaters of the 
Sunrise.  JD-2 was 
abandoned. This is also 
confusing because there is a 
JD-2 in RCWD. 

4 14 Both RCWSD and 
CLFLWSD have utilized 
their resources to study 
existing resources within 
the City and develop 
regulations to protect 
these resources. 

 CLFLWD is referred to as 
CLFLWSD. Recommend 
being consistent and using 
CLFLWD.  

5 15   We recommend adding 
Low-Impact-Development 
Practices and Reduction of 
Impervious Areas to the 
list. 

6 18   Recommend making more 
specific reference 
to/citation of CLFLWD 
fertilizer application 
standards 

7 20 Citywide sweeping will 
continue to take place 
twice a year, in spring 
and fall. Additional 
sweeping will apply when 
needed. In coordination 
with NPDES Phase II 

Citywide sweeping will 
continue to take place twice 
a yearseven to twelve times 
per year, in spring and 
fallaccordance with the 
recommended frequencies 
outlined for each sweeping 

Policy 5.4: First paragraph 
is not up to date and 
consistent with the second 
paragraph. Should add the 
new sweep frequencies 
from the plan. 
 



 
 
3 

 

requirements, additional 
sweeping is currently 
provided during 
construction. Operational 
routines will also employ 
special methods to 
address seasonal 
conditions. 

zone in the 2018 Street 
Sweeping Management Plan. 
Additional sweeping beyond 
the recommended 
frequencies outlined in the 
plan will apply when 
needed. In coordination with 
NPDES Phase II 
requirements, additional 
sweeping is currently 
provided during 
construction. Operational 
routines will also employ 
special methods to address 
seasonal conditions. 

8 21   Goal 6: References parks as 
valuable resource. Lakes 
and especially Forest Lake 
should be called out as a 
valuable public natural 
resource. Consider adding 
an item 6.2 to note the 
valuable public lakes that 
exist within the city. 
 

9 25 …The project will 
impound water from a 
tributary to Shields Lake 
for irrigation reuse at the 
Forest Hills Golf Club, 
reducing watershed 
phosphorus loads to 
Shields Lake by 77 
pounds per year. 

…The project will impound 
water from a tributary to 
Shields Lake for irrigation 
reuse at the Forest Hills Golf 
Club, reducing watershed 
phosphorus loads to Shields 
Lake by 77 94 pounds per 
year. Additionally, the 
irrigation reuse system will 
supply the golf club with up 
to 26 million gallons of 
water per year, greatly 
reducing the demand for 
pumping from a deep, 
regionally significant 
aquifer.  

Modeling used in project 
feasibility report estimates 
a 94 pound per year 
reduction under average 
conditions. Impact on 
groundwater pumping is 
also important to convey.  

10 25 …The irrigation reuse 
system coupled with the 
alum treatment are 
expected to reduce 
phosphorus loads to 
Forest Lake by up to 250 
pounds per year. 

…The irrigation reuse 
system coupled with the 
alum treatment are expected 
to reduce phosphorus loads 
such that Shields achieves a 
clear water state, which will 
reduce phosphorus loads to 
Forest Lake by up to 250 
pounds per year. 

It is important to convey 
that Shields Lake will see a 
major benefit from this 
project as well.   

11 25   Table 7: Might be a 
quick/helpful reference for 
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some readers if you inserted 
a footnote listing out the six 
lakes that are included in 
the “Six Lake TMDL” 

12 26   See suggested figures for 
Table 8 below. Note that 
Met Council grades are 
shown as the 5-year 
averages as well, so the 
double-asterisk was added 
to that header. Also, I will 
note here that the 
chlorophyll-a values shown 
in the table below are 
pheophytin-corrected. 
Consider adding this as an 
additional footnote to the 
table.  

13 27 (Under 5.2.8 
Intercommunity Flows)  
CLFWLD 

(Under 5.2.8 
Intercommunity Flows)  
CLFWLWD 

Suggest performing a word 
search in the document for 
“CLFWLD” or other such 
letter transpositions  

14 27 Forest Lake discharges 
into Columbus, Hugo and 
Wyoming through open 
ditch conveyances. 

The City of Forest Lake 
discharges into Columbus, 
Hugo and Wyoming through 
open ditch conveyances. 

Suggest clarifying that this 
is the City of Forest Lake 
and not the lake itself.  

15 29 The following section 
outlines the standards for 
design, performance and 
management of its 
stormwater systems 
developed in conjunction 
with recent (2017) 
changes to RCWD rules 
and prior to expected 
changes to CLFLWD 
rules. 

 CLFLWD adopted its rule 
revisions in February 2018.  

16 40 (Section I, item 3) 
The Pond Treatment 
Effectiveness Assessment 
Plan in the City’s SWPPP 
should be followed. 

 Should clarify that the Pond 
Treatment Effectiveness 
Assessment Plan and 
subsequent Implementation 
Plan are standalone 
documents that are not 
actually included in 
Appendix E to this LWMP 
document.  

17 40 As part of the NPDES 
MS4 program the City of 
Forest Lake now prepares 
and annual budget 
outlining the costs 

 SWPPP is in Appendix E in 
4/2/18 draft. Additionally, 
SWPPP that is included in 
Appendix E does not 
appear to contain a budget, 



 
 
5 

 

associated with 
implementing the 
SWPPP. A copy of this 
budget can be found in 
Appendix D along with 
the City’s SWPPP. 

as referenced.  

18 42 Implementation Plan  Capital Improvement Plan 
should have a clear and 
detailed schedule with 
estimated costs and 
potential funding sources.   

 

Extended Text 

Comment #12 
 

Lake* Mean [TP]** 
(ppb) 

Mean 
[Chlorophyll-

a]** (ppb) 

Mean Secchi 
Disk Reading** 

(m) 

Met. Council 
Grade** (A-F) 

Forest 35 15.0 1.8 C+ 
Shields 239 50.7 0.9 D- 
Keewahtin 15 3.0 4.5 A 

* Lakes included in the Minnesota Pollution Control Agency’s (MPCA) Lake Water Quality 
Assessment Program 

** 5-Year Mean (2011-2017) Summertime Average  

 
 









 

4325 Pheasant Ridge Drive NE #611 | Blaine, MN 55449 | T: 763-398-3070 | F: 763-398-3088 | www.ricecreek.org 
 
 

BOARD OF 
MANAGERS 

Barbara A. Haake Michael J. Bradley  Patricia L. Preiner Steven P. Wagamon John J. Waller 
Ramsey County Ramsey County Anoka County Anoka County Washington County 

 

February 28, 2019 

Tim Olson 
Bolton & Menk, Inc. 
2035 County Rd D East 
Maplewood, MN 55109 
 
RE: City of Forest Lake Local Water Management Plan Comments 

Dear Tim, 

The Rice Creek Watershed District (RCWD) has completed a formal review of the City of Forest Lake’s Local 
Water Management Plan (LWMP), dated January 2019, for compliance with the current RCWD Watershed 
Management Plan (WMP) as well as Minnesota Statutes 103B.235 and Minnesota Rules 8410. The RCWD 
requests the following additions and corrections before RCWD staff can recommend approval by the Board of 
Managers. 

1. General comment: The Metropolitan Council indicated the need to provide a summary of all volumes 
and rates of stormwater runoff, however the City’s references to RCWD’s hydraulic and hydrologic 
model and Watershed Management plan are satisfactory to address this. 

2. Section 3.6.3 Wetlands, second-to-last paragraph: Please revise this paragraph to include language on 
the Comprehensive Wetland Protection and Management Plan (CWPMP) in the City, such as: “In 
addition to the City’s efforts of identifying and assessing wetlands, the RCWD completed a wetland 
inventory along JD 4 as part of a Resource Management Plan (RMP) which included a State WCA 
Comprehensive Wetland Protection and Management Plan (CWPMP) (December 2007). The results of 
the effort are available on the District’s website www.ricecreek.org. These inventories must be 
referenced in combination with a site-specific assessment when a project is located within the study and 
subsequent regulatory boundaries.” 

3. Section 5.2.2.A, last paragraph: Judicial Ditch (JD) 4 is located within the RCWD boundary. This 
paragraph should be moved to Section 5.2.1.A.  

4. Section 5.3 Impaired Water Bodies:  
a. The City needs to identify actions, policies, or projects that will help address the Peltier & 

Centerville Lake TMDL goals. This could include the City’s enhanced street sweeping, bmps 
when the JD 4 area develops, etc. The City should also explicitly state that the City Code 
provisions will help address the Upper Mississippi River Bacteria TMDL goals. 

b. Table 8: The Hardwood Creek TMDL was approved in 2009; please update the “TMDL Approved 
column.” 

5. Section 5.4 Intercommunity Flows and Hydraulic Modeling, first paragraph, last sentence: Recommend 
removing this sentence, or revising to “The City of Forest Lake and RCWD have entered into agreements 
for digital file sharing, including updated geospatial and hydraulic modeling as needed.” 

6. Section 6.6 Capital Improvement Program, Table 17: 
a. The table is required to have estimated years and costs for each project and annual budget 

totals. Please add as much detail as possible to the table. 



b. Implement the TH61 WQ and Aesthetics Plan project: The City should add both watershed 
districts as possible funding sources. 

c. Forest Road Water Quality Structure project: The City should add RCWD as a possible funding 
source.   

d. Drainage Ditch Maintenance project: Please add clarification on if this is for private ditches.  
7. Figures:  

a. The City should label and include the public drainage systems within the City on a figure. 
b. A map of the JD 4 CWPMP and Wetland Management Corridor area within RCWD is still missing 

from the plan and should be added. RCWD can provide GIS files.  

The provided comments below offer grammatical and formatting suggestions for the LWMP: 
1. Section 3.3, third-to-last paragraph: Either “is within the” or “is in the” can be removed. 
2. Section 3.6.3 Wetlands, second paragraph: Figure 3-6 is referenced, but this figure is not present in the 

plan. Please remove this reference or add the figure to the plan.  
3. Section 4.2: “SWMP” should be updated for consistency with the plan. 
4. Section 4.6.10 Policy 3.11: Recommend removing the comma in the first sentence.  
5. Section 4.9.3 Policy 6.3, second sentence: “In partner” should be corrected to “in partnership.” 
6. Section 5.2.1.B: Recommend adding detail to the Forest Lake High School Reuse project, similar to the 

level of detail present in the CLFLWD Shield Lake Reuse project description for consistency. 
7. Section 6.3.2.A.1 Water Quality: The reference to Figure 3-4 should be removed or the figure added to 

the plan. 
8. Appendix F: The City’s Wetland Inventory and Assessment is shown to have been completed in 2012, 

however Section 6.3.2 discusses a 2002 Wetland Inventory and Assessment. Recommend updating 
references as necessary. 
 

The RCWD appreciates the opportunity to comment on the City’s plan. We look forward to reviewing a revised 
draft for consideration by the RCWD Board of Managers. If you have any questions regarding the comments, 
please contact me at (763) 398-3078 or lsampedro@ricecreek.org. 

Sincerely, 

 

 
Lauren Sampedro 
District Technician 
 

Cc: Judy Sventek-Metropolitan Council 
 Sam Paske-Metropolitan Council  
 Mike Kinney-Comfort Lake-Forest Lake Watershed District 
 Jessica Collin-Pilarski-Washington County 

mailto:lsampedro@ricecreek.org
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Figure 10-1. Pick-up efficiencies vs. loading intensity for different sweeper types (Sutherland and Jelen, 
1997). Efficiencies are based on pick up of street dirt simulant, NURP particle size distribution 
13% fine (d < 63 µm), 40% medium (250 µm ≤ d ≤ 2000 µm), and 47% coarse (d ≥ 2000 µm). 43 
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EXECUTIVE SUMMARY 

Street sweeping is the practice of removing particulates (salt, sand, and soil) and organic matter 
(leaves, seeds, flowers) from streets using mechanical broom or vacuum street sweeping vehicles to 
reduce the amount of pollutants and sediment discharged to stormwater conveyance systems. 
Traditional municipal street sweeping programs typically involve mechanically sweeping all City 
streets once in the spring and once in the fall. Enhanced municipal street sweeping programs 
typically involve sweeping street with high efficiency sweepers (vacuum type or similar) sweeping 
streets at higher frequency, based on the variable generation of particulates and organic matter to 
streets. This Plan identifies road-specific street sweeping timing and frequency, quantified expected 
phosphorus load reductions, itemized costs of enhanced street sweeping (including purchase and 
subcontract options), and recommended funding options for an enhanced street sweeping program 
in the City of Forest Lake, MN.  

The City currently sweeps approximately 240 curb miles twice annually (according to the City’s 2016 
sweeping contract). Current sweeping practices improve road safety and appearance, recovers 
approximately 127 lb of phosphorus (TP) and 148,188 lb of solids (TS) from road surfaces each year, 
and removes approximately 51 lb of TP and 61,402 lb of TS loads each year to Clear, Comfort, Shields, 
Keewahtin (formerly Sylvan/Halfbreed), and Forest Lakes. Key findings from this Street Sweeping 
Management Plan indicate that twice monthly sweeping in the City of Forest Lake with regenerative 
air (or similar) technology has the potential to reduce loading to Clear, Comfort, Shields, Keewahtin, 
and Forest Lakes by an additional 137 lb of TP and 169,793 lb of TS compared to the reductions 
achieved through current contract sweeping practices. 

For the purpose of this study, streets were aggregated into sweeping zones (Figure 4-6) based on 
connectivity to downstream water resources, storm water management type, and tree canopy cover 
characteristics (Table 4-2). In zones where streets drain directly to a downstream resource, the 
primary benefit of street sweeping is pollutant reduction to downstream resources and improved 
water quality. In zones where street runoff is intercepted by structural best management practices 
(BMPs), the primary benefit of street sweeping is increased longevity of BMP treatment efficiency.  

Guidelines for sweeping based on the sweeping priorities for each zone are outlined in Section 7 of 
this report. It is recommended that streets located within zones identified as high priority for water 
quality be swept monthly to bi-weekly throughout the sweeping season. Enhanced sweeping at a 
frequency of 4-7 times per season is recommended for streets located in areas designated as high 
priority for BMP longevity. It is also recommended that the City maintain an observation log during 
sweeping operations and adjust sweeping frequency as needed to address conditions that may arise 
due to construction activity, storms, traffic patterns, or other unique considerations.  

Based on the findings from the Plan, the City of Forest Lake is pursuing purchase of a regenerative 
air street sweeper so that an Enhanced Street Sweeping program can be adopted as part of the City’s 
regular street maintenance program. Using an in-house sweeping program, sweeping zones that are 
a high priority for water quality could be swept up to 12 times per year and sweeping zones that are 
a high priority for BMP longevity could be swept up to 7 times per year, for about the same cost as 
spring and fall only sweeping contract services.  
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1. INTRODUCTION 

Street sweeping is the practice of removing particulates (salt, sand, and soil) and organic matter 
(leaves, seeds, flowers) from streets using mechanical broom or vacuum street sweeping vehicles to 
reduce the amount of pollutants and sediment discharged to stormwater conveyance systems. 
Traditional municipal street sweeping programs typically involve mechanically sweeping all City 
streets once in the spring and once in the fall. Enhanced municipal street sweeping programs 
typically involve vacuum sweeping streets at higher frequency, based on the variable generation of 
particulates and organic matter to streets. 

Enhanced street sweeping has been identified as the most cost-effective best management practice 
(BMP) for treating stormwater runoff from the direct drainage area of several large recreational lakes 
in the City of Forest Lake: Forest Lake in the Comfort Lake-Forest Lake Watershed District (CLFLWD) 
and Clear Lake in the Rice Creek Watershed District (RCWD). The CLFLWD and the City have 
discussed the benefits of modifying their existing street sweeping program from one spring 
regenerative air and one fall mechanical sweep to more than two sweeps per year with a regenerative 
air vacuum sweeper. But implementation of an enhanced street sweeping program has been 
hindered by the lack of a prescriptive plan for the optimal timing and frequency of additional sweeps 
or the amount of additional staff needed by the City.  

The objectives of this plan are to identify road-specific street sweeping timing and frequency, 
quantify expected phosphorus load reductions to area lakes, and itemize costs of enhanced street 
sweeping (including purchase and subcontract options) to support the adoption of an enhanced 
street sweeping program by the City of Forest Lake as part of their regular street maintenance 
program. The ultimate goal of this project is develop a formal agreement between the RCWD, the 
CLFLWD, and the City of Forest Lake to implement enhanced street sweeping for at least 10 years. 

2. BENEFITS 

Stormwater management in older neighborhoods tends to be comprised mainly of catch basin and 
pipe networks that convey stormwater runoff directly from streets to surface waters with little or no 
structural BMPs in place to intercept and treat stormwater. Therefore, source control measures, such 
as street sweeping, are the primary tool available to protect downstream water quality. Stormwater 
systems in newer neighborhoods tend to include structural BMPs such as detention ponds and 
infiltration basins. While these BMPs provide water quality treatment for stormwater runoff from 
streets, accumulated sediments must be removed periodically to maintain BMP pollutant removal 
efficiency. Street sweeping is a good housekeeping measure that can extend the maintenance life 
cycle of stormwater BMPs in these areas by reducing pollutant loads. 

Most cities do some amount of street sweeping each year to improve road safety and appearance, but 
street sweeping also offers a cost-effective and efficient means to reduce pollutant loads to storm 
sewer infrastructure and to downstream water resources (Beretta et. al (2011), SPU (2009), 
Kalinosky et. al (2013), others). Additional benefits of street sweeping include reduced clogging and 
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flooding of storm drains, reduced maintenance to downstream stormwater infrastructure, improved 
safety for pedestrians, and reduced presence of pests.  

2.1. Compliance with Non-degradation Policies 

The City of Forest Lake lies within the jurisdiction of two watershed districts: the Comfort Lake Forest 
Lake Watershed District (CLFLWD) and the Rice Creek Watershed District (RCWD). Stormwater 
management rules for both of these watersheds include non‐degradation policies that apply to both 
water quality and volume control. Enhanced street sweeping may provide assurance for non‐
degradation of water quality by reducing pollutant loads, and may address non‐degradation of 
stormwater volume by reducing loss of storage volume through decreased sediment loading to 
stormwater ponds. 

2.2. Protection of Water Resources 

Shields Lake, Forest Lake, Comfort Lake, Keewahtin Lake, Sunrise River in the CLFLWD, and Clear 
Lake in the RCWD, all receive surface water from City of Forest Lake streets. Some streets discharge 
their untreated runoff directly into receiving waters, while others enter the City’s stormwater 
management systems prior to discharge. All the lakes except Keewahtin Lake have comprehensive 
diagnostics studies that identify total phosphorus (TP) and total solids (TS) as pollutants of concerns 
and define reductions needed to ensure that beneficial uses are maintained.  

The 2010 Comfort Lake-Forest Lake Watershed District Six Lakes Total Maximum Daily Load (TMDL) 
Study identified a TP reduction goal of 952 lb/yr, or 83%, to Shields Lake and a TP reduction goal of 
123 lb/yr, or 5%, to Comfort Lake. The Clear Lake Diagnostic Study identified a TP reduction goal of 
140 lb/yr, or 13%, to Clear Lake. The DRAFT Forest Lake Diagnostic Study identified a TP reduction 
goal of 96 lb/yr, or 26%, in the direct drainage area to Forest Lake. Street sweeping was identified as 
a cost-effective BMP in all of these lake studies. 

2.3. Good Housekeeping and Maintenance 

Street sweeping is a good housekeeping practice that can extend the maintenance life cycle of 
structural BMPs and road surfaces and consequently reduce the cost of maintenance over time. The 
pollutant removal efficiency of structural BMPs that are designed to remove sediment such as settling 
ponds, filter strips, and catch basin sumps, decreases as sediment storage capacity is depleted. 
Eventually, sediment must be removed from the practice to restore pollutant removal capacity. By 
reducing pollutant loading to structural BMPs, street sweeping can preserve the sediment storage 
capacity and pollutant removal efficiency of structural BMPs.  

Sweeping can also be part of a preventative maintenance plan to extend the life of pavement surfaces. 
Sweeping removes sand and fines which wear down pavement when vehicles pass over paved 
surfaces. Fine particles that collect in cracks can also become areas where vegetation establishes, 
making pavement more susceptible to cracking and freeze/thaw damage. 

 

http://www.clflwd.org/documents/CLFLWD_Rules.pdf
http://www.ricecreek.org/index.asp?SEC=3EB4B15D-CEF8-4DD4-B72E-74F8B2D8E274&DE=1A8F3C96-2D79-470A-9EF2-DC7D81FB430A&Type=B_BASIC
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2.4. Safety and Aesthetics 

Historically, safety and aesthetics are the primary reasons that municipalities sweep streets. 
Accumulated sand and trash detract from curb appeal, may contribute to clogging and flooding at 
storm inlets, and may pose a safety risks to bicycles and pedestrians.  

3. CURRENT PRACTICES AND POLICIES 

The City of Forest Lake currently sweeps all paved roads twice per year: once in the spring using a 
mechanical broom sweeper and again in the fall using a vacuum sweeper. Sweeping is done using a 
contract sweeping service. The City also owns an older (>10 years) mechanical broom sweeper. This 
sweeper is used as needed in conjunction with City maintenance and construction work. 

The City of Forest Lake is a Municipal Separate Storm Sewer System (MS4) community subject to 
stormwater regulation under the Clean Water Act and Minnesota Rule 7090. As such, the City is 
required to develop a Storm Water Pollution Prevention Plan (SWPPP) to reduce the discharge of 
pollutants from their storm sewer. In the City’s current SWPPP (August 1, 2013), street sweeping is 
included as a BMP that will be used to address approved TMDL studies with approved Waste Load 
Allocations (WLA); and as a pollution prevention/good housekeeping BMP. The SWPPP states that 
the City will modify and implement a Street Sweeping Plan (Part II.D.6.f); will measure/track the total 
length of street swept both per sweep and annually; and will implement revised programs when 
necessary (Part II.D.5). 

4. SWEEPING ZONES 

Street surfaces are connected to surface waters via storm water conveyance systems and can be a 
significant source of pollution to downstream water resources. Key factors that influence pollutant 
accumulation on streets include pavement type and condition, traffic volume, maintenance practices, 
adjacent land use, and over-street tree canopy. 

4.1. Tree Canopy 

Tree canopy is particularly important when considering nutrient pollution. Organic litter from trees 
can be the primary source of total solids and nutrient loading on street surfaces during certain times 
of the year in areas of modest to dense tree canopy cover (Kalinosky, 2015). Older neighborhoods 
laid out in grid fashion tend to have more mature trees in front yard areas and denser over-street 
canopy than newer neighborhoods or those with typical suburban street layout patterns. Areas with 
denser tree canopy can act as pollutant ‘hot spots’ due to the large amount of accumulation of organic 
litter on street surfaces. 

Over street tree canopy cover was quantified for all paved roads included in the 2016 contract for 
sweeping services using high-resolution land cover data (1-meter) developed by the University of 
Minnesota. Average over-street tree canopy covers for each sweeping zone were estimated by 
intersecting deciduous canopy cover data with road surface polygons created from curb line data 
(Figure 4-1 and Table 4-1). Over street tree canopy cover tends to be less dense in 
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commercial/industrial and recently developed areas (e.g. SR/C3 in Table 4-1 and Figure 4-3); and 
densest in older residential neighborhoods (e.g. FL1 in Table 4-1 and Figure 4-5). Examples of 
average tree canopy cover are shown in Figure 4-3 through Figure 4-5. 

4.2. Curb-Miles 

The length of street to be swept within each sweeping zone was estimated from road centerline data 
(Figure 4-2 and Table 4-1). The total ‘curb-miles’ to be swept in each zone is equal to the total length 
of paved road (centerline) in the zone multiplied by two (representing the curb on both sides of the 
street). Curb-miles include rural cross section roads but not gravel roads. Additional road lanes that 
might be swept were not included in load recovery estimates, but should be swept as possible along 
with curb/outer lanes. 

4.3. Sweeping Zones 

Streets were aggregated into sweeping zones based on connectivity to downstream water resources, 
storm water management type, and tree canopy cover characteristics. Sweeping zone characteristics 
are summarized in (Table 4-2) and zones are illustrated in Figure 4-6 and Figure 4-7. Maps of 
individual sweeping zones are included in Appendix A. 

 

Table 4-1. Summary of curb-mile and tree canopy characteristics by defined sweeping zone 

Subwatershed Zone ID 

Curb-miles 
Average Over-street 

Canopy Cover Curb & Gutter Rural Paved Zone Total 

Clear Lake 

CL1 1.4 12.1 13.5 8% 

CL2 9.1 0.1 9.2 6% 

CL3 45.1 2.3 47.4 1% 

Forest Lake 

FL1 13.0 4.3 17.3 17% 

FL2 9.5 3.5 12.9 6% 

FL3 8.0 10.7 18.7 8% 

FL4 4.5 22.7 27.2 11% 

FL5 0.0 11.0 11.0 7% 

FL6 2.0 26.8 28.8 6% 

Keewahtin Lake Keewahtin 0.0 5.4 5.4 7% 

Shields Lake Shields 0.2 5.3 5.4 7% 

Sunrise/ Comfort  

SR/C1 19.2 1.1 20.3 7% 

SR/C2 7.5 1.1 8.6 2% 

SR/C3 9.5 3.4 12.9 1% 

TOTAL 128.9 109.9 238.8 7% 
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Figure 4-1. Over-street tree canopy cover by sweeping zone 

 

 
Figure 4-2. Paved road curb-miles by sweeping zone 
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Figure 4-3. Arial photograph and tree canopy cover map for Sunrise River/Comfort Lake-3 (SR/C3), a low canopy 
sweeping zone with approximately 1% average over-street tree canopy cover. 
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Figure 4-4. Arial photograph and tree canopy cover map for Keewahtin Lake, a moderate canopy sweeping zone 
with approximately 7% average over-street tree canopy cover. 



 

9 

 

 
Figure 4-5. Arial photograph and tree canopy cover map for Forest Lake-1, a high canopy sweeping zone with 
approximately 17% average over-street tree canopy cover.  
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Table 4-2. Summary of defining characteristics for street sweeping zones in the City of Forest Lake. 

Downstream 
Resource Zone ID 

Description 

Connectivity1 
Stormwater 
Managment2 

Primary Street 
Type 

Over-street Tree 
Canopy3 Primary Land Use4 

Clear Lake 

CL1 Direct Drainage 
Area 

Rural, Rate & 
Volume BMPs Rural Mature, moderate Residential 

CL2 
Upstream 

Drainage Area 

Pipes, Rate & 
Volume BMPs 

Curb & gutter 

Mature, little - 
moderate Mixed, Residential 

CL3 Rate & Volume 
BMPs 

Immature, minimal-
moderate Mixed, Residential, Industrial 

Forest Lake 

FL1 

Direct Drainage 
Area 

Pipes 
Mature, dense Residential 

FL2 Mature, little-dense Commercial and Residential 

FL3 

Rural, Rate & 
Volume BMPs 

Rural, Curb & 
gutter Mixed, moderate 

Residential 

FL4 

Rural 

Mature, dense 

FL5 Upstream 
Drainage Area 

Mature, moderate 

FL6 

Keewahtin Lake Keewahtin Direct Drainage 
Area Shields Lake Shields 

Sunrise River/ 
Comfort Lake 

SR/C1 
Upstream 

Drainage Area 

Pipes 

Curb & gutter SR/C2 Rate & Volume 
BMPs Immature, no-little  

Business, Industrial 

SR/C3 Business, Residential 
1Zones designated as ‘Direct’ drainage areas are located within the direct drainage area of the receiving water body based on surface drainage characteristics. ‘Upstream’ drainage 
areas generally drain to surface waterbodies/conveyances located upstream of the designated receiving water. 2 Rural = conveyance via overland flow and ditch systems, ‘Rate & 
Volume BMPs’ = includes structural BMPs identified through City of Forest Lake Water Resources Inventory Map. 3Tree canopy cover over and within 2 feet of the curb or shoulder 
line. 4 City of Forest Lake Zoning Maps 
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Figure 4-6. City of Forest Lake sweeping zones. Maps of individual zones are included in Appendix A. 
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Figure 4-7. City of Forest Lake sweeping priorities by sweeping zone. 
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5. LOAD RECOVERY AND LOAD REDUCTION ESTIMATES 

The amount of pollutant reduction can be characterized in two ways for street sweeping: the total 
amount of pollutant collected from the street surface (load recovery), and the total reduction in load 
to a downstream surface water (load reduction). Load recovery is greater than load reduction due to 
treatment effects from downstream BMPs that also reduce pollutant loads. For the purposes of this 
plan, load recovery and load reduction estimates were calculated for solids and phosphorus, the 
pollutants of concern for street maintenance and lake water quality, respectively. 

5.1. Load Recovery 

Average pollutant recovery was estimated using a street sweeping planning calculator tool 
developed by the University of Minnesota, ‘Estimating Nutrient and Solids Load Recovery through 
Street Sweeping’ (Kalinosky, et. al, 2014). The tool predicts the average annual amount of solids and 
nutrients that can be recovered from streets based on the length of street to be swept, the timing 
(month) and frequency of sweeping; and density of tree canopy cover over the street. The tool was 
calibrated using street sweeping data collected over a 2-year period in Prior Lake, MN and is intended 
for use in comparable settings (climate and geography). Actual pollutant recovery is expected to vary 
somewhat compared to estimates. Factors such as precipitation, climate, and land disturbing 
activities, which may affect solids loading to streets, typically vary somewhat from year to year. 

Pollutant load recovery was estimated for two sweeping technologies: mechanical broom, and 
regenerative air sweepers. The calculator tool used to estimate pollutant load recovery was 
developed using load recovery observations for regenerative air sweeping technology. To estimate 
load recovery for sweeping with a mechanical broom sweeper, load recovery estimates from the 
street sweeping calculator were reduced by 20% for baseline sweepings (first spring and fall 
sweepings), and by 30% for subsequent sweepings to reflect the lower pick–up efficiency of 
mechanical broom sweepers compared to regenerative air and vacuum type sweepers. The rationale 
for this discount is described in Appendix B. 

Load recovery estimates are based on street sweeping during the snow-free season (assumed to be 
April 1 – October 31). Recovery of solids and nutrients was estimated for five sweeping scenarios 
(Table 5-1). Estimated solids and phosphorus recovery for each sweeping scenario are summarized 
for receiving waterbodies in Table 5-2 and for individual sweeping zones in Table 11-1 through Table 
11-5. For the purpose of summarizing potential load recovery, sweeping scenarios are simplistic, 
with all streets being swept at the same frequency. Zone-specific sweeping frequency 
recommendations are included in Section 7. 

Current sweeping practices are expected to remove approximately 26 to 32 lb-TP/yr in the Clear 
Lake sweeping zone, 56 to 70 lb-TP/yr in the Forest Lake sweeping zone, 2 to 3 lb-TP/yr each in the 
Shields Lake and Keewahtin Lake sweeping zones, and 16 to 20 lb-TP/yr in the Sunrise 
River/Comfort Lake sweeping zones (Table 5-2). In general, although the amount of material 
recovered per sweep is expected to decrease as sweeping frequency increases, the increase in the 
total amount of material recovered through additional sweepings may be significant (Figure 5-1). 
Compared to baseline, recovery of phosphorus could be increased by approximately 62% if an 
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additional sweeping is added in the spring and fall, 125% if street are swept monthly, 250% if street 
are swept twice per month, and 350% if streets are swept weekly (Figure 5-2). 

 

Table 5-1. Street sweeping scenarios used in load recovery and load reduction estimates.  

1All scenarios are based on sweeping during the snow free season – assumed to be April 1 –October 31 

Sweeping Scenario1 
Number of 

Sweeps per Year Description 

Baseline 2 Once sweeping each in the spring and fall 

Enhanced Baseline 4 Two sweepings each in the spring and fall  

Monthly  7 Once per month sweeping during the snow-free season 

Bi-weekly 14 Twice per month sweeping during the snow free season 

Weekly 28 Four sweepings per month during the snow free season 
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Table 5-2. Summary of estimated annual total solids and phosphorus recovery for the street sweeping scenarios described in Table 5-1 by receiving waterbody.  

 Clear Lake Forest Lake Shields Lake Keewahtin Lake 
Sunrise River/ Comfort 

Lake 

Sweeping Scenario TS TP TS TP TS TP TS TP TS TP 

Baseline1 34,300 29 71,685 63 3,045 3 3,045 3 21,300 18 

Enhanced Baseline 61,600 50 129,230 109 5,570 5 5,570 5 38,250 31 

Monthly  95,460 72 199,500 157 8,470 7 8,470 7 59,280 45 

Bi-weekly 151,960 113 312,400 240 13,500 10 13,500 10 94,360 71 

Weekly 192,530 141 402,350 309 17,090 13 17,090 13 119,550 89 
1Based on 2016 contract service practices (mechanical broom sweeper used for spring sweeping, regenerative air sweeper used for in the fall sweeping). 
Estimates for all other scenarios are based on sweeping with a vacuum type sweeper. 
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Figure 5-1. Predicted phosphorus recovery per sweep and per year vs. number of sweepings for Clear Lake and 
Forest Lake Sweeping zones. 

 

 
Figure 5-2. Predicted percent increase in load recovery of phosphorus and solids vs. number of sweepings. 
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5.2. Load Reductions 

Load reductions to downstream water resources are not equal to recovered loads because 
downstream structural BMPs can also remove pollutants before street runoff discharges to surface 
waters. To estimate pollutant reductions to downstream water resources, it was necessary to take 
into account the pollutant removal of BMPs located along the flow path between streets and 
downstream receiving waterbodies. 

For the purpose of this study, detailed water quality modeling at the city scale was not practical. A 
simple spreadsheet model was developed to estimate the overall pollutant removal capacity of 
existing BMPs based on the number and type of existing BMPs within each sweeping zone. Water 
quality BMP types identified within street sweeping zones and their typical pollutant removal 
efficiencies are listed in Table 5-3. The overall removal efficiency of BMPs within each zone was 
computed as a weighted average based on the approximate curb-miles of street intercepted by each 
BMP. The length of curb-miles intercepted, and the number and location of BMPs, were estimated 
from the City of Forest Lake surface drainage and storm sewer data (GIS) and Water Resource 
Inventory Map (May 2015). 

Estimated pollutant load reductions to downstream waterbodies are based on the following 
assumptions: 

• Over time, all solids on the street surface will be transferred to the storm sewer system 
and ultimately to downstream waterbodies. 

• The design efficiency of modeled BMPs can be applied to solids which typically collect on 
street surfaces (including organic material).  

• The design efficiency of modeled BMPs is preserved through regular maintenance. 

Estimated total solids and total phosphorus reductions to downstream waterbodies are summarized 
in Table 5-2 and by individual sweeping zone in Table 11-1 through Table 11-5.  

Current sweeping practices are expected to reduce total phosphorus loading by approximately 6 to 
7 lb/yr to Clear Lake, 33 to 41 lb/yr to Forest Lake, 1 lb/yr to Shields Lake and Keewahtin Lake, and 
6 to 7 lb/yr to the Sunrise River/Comfort Lake (Table 5-5). Compared to baseline, phosphorus 
reductions could be increased by approximately 62% if an additional sweep is added in the spring 
and fall, 125% if streets are swept monthly, 250% if streets are swept twice per month, and 350% if 
streets are swept weekly (Table 5-2). 

Since the number and kind of structural BMPs vary among sweeping zones, sweeping appears to be 
more effective as a water quality BMP in areas with few structural BMPs (load reduction ≈ load 
recovery). However, sweeping in zones with many structural BMPs is still important to help preserve 
the removal efficiency of those BMPs and consequently protect downstream water quality. 
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Table 5-3. Typical BMP removal efficiencies (Minnesota Stormwater Manual) used to estimate the collective 
pollutant removal efficiency of BMPs within each sweeping zone.  

 No BMPs 
Detention 

Pond 
Multiple 

Ponds   Dry Swale  Wetlands 
Infiltration Practices 
(volume infiltrated) 

TP 0% 50% 75% 50% 40% 100% 

TSS 0% 85% 95% 85% 73% 100% 

TP = total phosphorus; TSS = total suspended solids 

 

 

Table 5-4. Estimated collective pollutant removal by existing stormwater BMPs within each sweeping zone based 
on the number and type of BMPs and estimated length of street treated by BMPs. 

Receiving Waterbody Sweeping Zone 

Estimated Pollutant Removal Efficiency 

TS TP 

Clear Lake 

CL1 86% 54% 

CL2 93% 75% 

CL3 98% 88% 

Forest Lake 

FL1 0% 0% 

FL2 27% 18% 

FL3 22% 18% 

FL4 89% 64% 

FL5 95% 72% 

FL6 96% 71% 

Shields Lake Shields 93% 75% 

Keewahtin Lake Keewahtin 93% 64% 

Sunrise River/ Comfort 
Lake 

SR/C1 85% 50% 

SR/C2 92% 75% 

SR/C3 98% 88% 
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Table 5-5. Estimated annual total solids and phosphorus reductions to downstream waterbodies for street sweeping scenarios described in Table 5-1.  

 Clear Lake Forest Lake Shields Lake Keewahtin Lake Sunrise River/ Comfort Lake 

Sweeping Scenario TS TP TS TP TS TP TS TP TS TP 

Baseline1 1,989 6.4 53,830 37.0 465 0.7 601 0.9 4,517 6.4 

Enhanced Baseline 3,570 11 74,804 64 1,370 1.1 1,943 1.6 13,390 11 

Monthly  5,540 16 115,290 91 2,120 1.6 3,010 2.3 20,760 16 

Bi-weekly 8,810 25 178,350 137 3,370 3.0 4,790 4.0 33,040 25 

Weekly 11,160 31 232,520 180 4,270 3.0 6,070 5.0 41,860 31 
1Low end based on sweeping with mechanical broom, high end based on sweeping with vacuum type sweeper. Estimates for all other scenarios are based on 
sweeping with a vacuum type sweeper. 
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6. COST-BENEFIT ANALYSIS 

Total annual program costs and cost-benefit ($/lb-P removed) were estimated for baseline, enhanced 
baseline, monthly, and bi-weekly sweeping scenarios. For contract sweeping, the cost-basis ($/curb-
mile) is assumed to be constant for all sweeping scenarios. The cost per curb-mile was calculated 
using the total cost of spring sweeping services divided by the total curb-miles swept. The total cost 
of sweeping services was taken from the City of Forest Lake 2016 street sweeping service contract. 
For a City-owned vehicle, the cost-basis ($/curb-mile) is not constant, but rather depends on the 
sweeper type and financing, and the cost of vehicle maintenance, labor, and fuel. Total costs for each 
sweeping scenario were calculated using the 2017 component costs and assumptions listed in Table 
6-1. 

Table 6-1. 2017 street sweeping annual cost assumptions for the City of Forest Lake 

Category Annual Cost Assumption 

Vehicle Depreciation 1 $27,032/yr  

Vehicle refurbishment $5,000 every 3 years 

Vehicle Maintenance $2,000-$3,000/yr 

Labor (wages + benefits) $45/hr 

Diesel Fuel $3/gal 

Disposal Cost $1/yd3 of material 
1 Based on data collected from City of Edina Public Works Department for purchase of a 2014 Elgin Crosswind 
regenerative air sweeper. An annual inflation rate of 2% was assumed in estimating the sweeper purchase price. 
Assumes a vehicle purchase price of $250,000, and an anticipated salvage value = $35,000. 

 

Additional cost assumptions used in the City owned-vehicle cost-benefit calculations include: 

• Sweepers are owned by the City of Forest Lake 
• Typical sweeper operational speed = 4.5 mph 
• An additional 1 hour of labor is required for every 2 hours of sweeping time 
• Total transit miles (brush off) are about 3 times the total swept miles  
• On average, sweeper fuel consumption is 5 mpg  

= [(brush off time, empty) + (brush on time) + (brush off time, full capacity)]/ [distance traveled]] 
• The average dry bulk density of sweeper waste is approximately 2,025 lb/yd3 and has a 

moisture content of approximately 25% when collected (Kalinosky et al., 2014) 
• The City has sufficient staffing to operate the sweepers as needed 
• One city-wide sweep includes approximately 239 curb-miles of sweeping (approximately 

twice the length of the roadway). 
• Approximately 10 work days are needed to complete a single city-wide sweep (includes both 

sweeper operation time and required additional labor) 
• For city-wide weekly sweeping, a second sweeper is needed to complete all sweeping in the 

scenario. The costs for this scenario are based on the purchase, maintenance, and operation 
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of two street sweepers. Although a second sweeper was included in this hypothetical 
scenario, zone-specific sweeping recommendation for sweeping (Section 7) were developed 
based on the purchase and operation of only one sweeper. 

Based on these assumptions, the cost-benefit for baseline sweeping is $139 per curb-mile for a 
contract sweeper, and $78 per curb-mile for a City-owned sweeper (Table 6-2). For baseline 
sweeping (spring/fall only) with a City-owned sweeper, the total cost of sweeping is driven by capital 
outlay for the vehicle (vehicle depreciation). Because this component of the cost is essentially flat, 
the cost-benefit ($/curb-mile) of in-house sweeping decreases (improves) as the vehicle is utilized 
for additional sweepings (Figure 6-1). In contrast, the cost-benefit of contract sweeping is constant 
($139/curb-mile), making additional sweepings no more cost effective than baseline sweeping. 

Sweeping is most cost-effective when solids loading to streets is greatest. Since solids loading varies 
over the course of the year, adding sweepings at certain times of the year (summer) is less cost-
effective than adding sweepings at peak loading times (spring and fall). Although sweeping 
operations can be further optimized to take advantage of these differences, the cost estimates 
presented in Section 5 are based on regular sweeping at the frequency specified for each scenario.  

Reducing pollutant discharge to the City’s stormwater management infrastructure will also extend 
the treatment capacity of those BMPs, and reduce maintenance costs. While difficult to quantify, these 
additional pollutant reductions and decreased costs add to the cost-effectiveness of street sweeping 
as a water quality BMP. Items not included in the cost calculation, but which may add cost for the City 
to implement an enhanced street sweeping program, include: 

• Administrative staff time 
• Public outreach and notification  
• Signage and installation 
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Figure 6-1. Total cost of sweeping and cost-benefit of sweeping (in-house sweeping only) vs. sweeping frequency 
for contract service and in-house street sweeping. 
 

Table 6-2. Baseline scenario (spring/fall only sweeping) total annual cost ($) and annual cost-benefit ($/lb-P 
reduced) of street sweeping by sweeping zone. 

Sweeper 
Type HUC 12 Watershed 

Total 
Annual 

Average 
Cost ($) 

10-year Cost-Benefit 

Phosphorus Recovery 
from Streets 

($/lb-P) 

Phosphorus Reduction 
to Receiving 
Waterbody 

($/lb-P) 

Contract 
Sweeper 

Clear Lake $19,544 $613 $2,758 

Forest Lake $32,293 $461 $791 

Shields Lake $1,504 $518 $2,074 

Keewahtin Lake $1,512 $522 $1,467 

Sunrise River/Comfort Lake $11,648 $582 $1,643 

TOTAL $66,500 $521 $1,172 

City-Owned 
Sweeper 

Clear Lake $11,049 $346 $1,559 

Forest Lake $18,290 $261 $448 

Shields Lake $851 $293 $1,174 

Keewahtin Lake $856 $295 $830 

Sunrise River/Comfort Lake $6,587 $329 $929 

TOTAL $37,633 $295 $663 

*Sweeping at this frequency requires purchase/operation of two sweepers 
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7. RECOMMENDATIONS 

The City of Forest Lake can reduce the cost of, and increase the pollutant recovery achieved during 
spring and fall, street sweeping through purchase of a high efficiency street sweeper. Based on an 
amortization period of 10-years (vehicle purchase), the cost of spring and fall sweeping can be 
reduced by approximately 45% using an in-house program compared to a contract sweeping service 
(Section 6). Use of a high efficiency sweeper is also expected to increase pollutant recovery by 
approximately 20% for fall sweeping compared to contract service sweeping which uses a 
mechanical broom sweeper for fall sweepings (2016 contract service). 
 
Guidelines for sweeping by zone are shown in Table 7-1 for three levels of effort:  

1) Base Priority number of sweepings based on the sweeping priorities for each zone 
a. Water quality benefit zones: 7 times per year 
b. Maintenance benefit zones: 4 times per year 

2) Recommended number of sweepings based on the sweeping priorities for each zone  
a. Water quality benefit zones: 12 times per year 
b. Maintenance benefit zones: 7 times per year  

3) Maximum number of sweepings based on sweeping full time (including expected 
maintenance activities) using one sweeper every 4 of 5 week days during the sweeping 
season.  

Each sweeping zone was assigned a street sweeping priority based on the zone characteristics (Table 
4-2 and Figure 4-7). Zones comprised primarily of streets that drain directly to a downstream 
resource, the primary benefit of street sweeping is improving lake water quality. In areas where 
street runoff is intercepted by structural BMPs, the primary benefit of street sweeping is preservation 
of BMP efficiency.  
 
Total costs for each of the scenarios are outlined in Table 7-1. Detailed load recovery, load reduction, 
and cost estimates are summarized by sweeping zone in Table 11-6 through Table 11-8 (see 
Appendix C). Using an in-house sweeping program without grant funding for purchase of a 
regenerative air sweeper: sweeping zones swept primarily for water quality benefit could be swept 
up to 12 times per year and sweeping zones swept primarily for maintenance benefit could be swept 
up to 7 times per year, for about the same total annual cost as the City’s existing spring/fall only 
contract sweeping total annual cost (Recommended number of sweepings scenario in Table 7-1 and 
Table 11-1). 
 
In August of 2017, the City of Forest Lake submitted a BWSR FY18 Clean Water Fund Projects & 
Practices grant application to purchase a regenerative air sweeper. In December 2017, the full 
proposal amount was approved, contributing $220,000 in grant funding towards the purchase of a 
regenerative air sweeper. With this grant funding and using an in-house sweeping program: the 
Maximum Number of Sweepings scenario in Table 7-1 can be achieved for a total annual cost similar 
to the City’s existing spring/fall only contract sweeping total annual cost.  
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Specific recommendations for an enhanced street sweeping program in the City of Forest Lake: 

1. Purchase a regenerative air, or similar high efficiency sweeper, and develop an in-house 
sweeping program for regular street sweeping.  

• To maximize the water quality and maintenance reduction benefits, use a high efficiency 
sweeper for all regular sweepings. 

• Consider using the mechanical broom style sweeper owned by the City for targeted, 
tandem sweeping in areas susceptible to sediment and debris, or during times of high 
sediment and debris loading. Tandem sweeping consists of sweeping first with a 
mechanical broom sweeper followed shortly thereafter by a high efficiency sweeper to 
maximize the pick-up of both large and small debris and sediment. 

• Consider grant or cost-sharing opportunities (Watershed Districts or other partners) to 
assist with the purchase of a new street sweeper or sweeping program. 

2. Increase sweeping frequency in sweeping zones that are high priority for water quality (CL1, FL1, 
FL2, FL3, Shields, and SR/C1) to 12 times per snow-free season. 

• Sweeping zones that are high priority for water quality are comprised mainly of streets 
that drain directly to a downstream resource. In these areas, street sweeping is one of the 
few BMPs that can be readily implemented. 

• For waterbodies with approved TMDLs (Shields Lake, Comfort Lake), total phosphorus 
reduction achieved through street sweeping can estimated and tracked by interpolation 
using the load reduction estimates outline Table 5-5 - Table 11-5. 

3. Increase sweeping frequency in sweeping zones that are high priority for BMP preservation and 
maintenance reduction (CL2, CL3, FL4, FL5, FL6, Keewahtin, SR/C2, and SR/C3) to 7 times per 
snow-free season 

• Regional street sweeping studies indicate that sediment loading on street surfaces 
remains relatively intense throughout the spring season (Kalinosky, 2015). Additional 
sweepings in the spring may help to maximize recovery winter residuals and sediment 
deposited during spring runoff events. 

• Additional sweepings in late spring and in the fall may also help to maximize recovery of 
organic litter/nutrients in areas with mature canopy cover (Kalinosky, 2015).  

4. Considering using an observation log to track areas of high loading. Modify street sweeping 
frequency to address observations.  

5. Sweep as needed to address other concerns such as: 

• Keeping storm inlets free of debris 

• Sweeping regularly in areas of active construction 

• Sweeping regularly for debris removal/aesthetics in high profile areas of the City 
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Table 7-1. Cost-benefit of recommended street sweeping scenarios based on sweeping zone characteristics 

Waterbody 
Sweeping 

Zone 
Sweeping 
Priority1 

Curb-
miles  

Number of Sweepings 

Base 
Priority 

Enhanced 
(Recommended)  Maximum  

Clear Lake 

CL1 WQ 13.5 7 12 28 

CL2 P/M 9.2 4 7 7 

CL3 P/M 47.4 4 7 7 

Forest Lake 

FL1 WQ 17.3 7 12 28 

FL2 WQ 12.9 7 12 28 

FL3 WQ 18.7 7 12 14 

FL4 P/M 27.2 4 7 7 

FL5 P/M 11.0 4 7 7 

FL6 P/M 28.8 4 7 7 

Shields Lake Shields WQ2 5.4 7 12 14 

Keewahtin Lake Keewahtin P/M 5.4 4 7 7 

Sunrise River/Comfort Lake 

SR/C1 WQ2 20.3 7 12 14 

SR/C2 P/M 8.6 4 7 7 

SR/C3 P/M 12.9 4 7 7 

 Total Curb-miles  1,220 2,085 2,900 

Solids Reduction Compared to Baseline (20 tons/yr)  +26 +48 +66 

Phosphorus Reduction Compared to Baseline (57 lb/yr)  +54 +110 +140 

Estimated Annual Cost  $53,810  $68,301 $82,296 

Estimated Annual Cost – Reduced  Sweeper Purchase Price3 $32,232 $46,294 $60,394 
1 WQ = Water quality benefit (direct drainage areas of lakes), P/M = BMP preservation and maintenance benefit (indirect water quality benefit to lakes) 
2 TMDL watershed 
3 With grant funding of $220,000 towards the cost of a regenerative air sweeper 
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Table 7-2. Total sediment reductions to receiving waterbody by sweeping scenario 

Waterbody 

Total Sediment Reduction (ton/yr) 

Existing 
Baseline 
(2 times 
per year) 

Enhanced 
Baseline 
(4 times 
per year) 

Monthly 
(7 times per 

year) 

Twice 
Monthly 
(14 times 
per year) 

 
Weekly 

(28 times per 
year) 

Base 
Priority 

(4-7 times 
per year) 

Enhanced/ 
Recommended 
(7-12 times per 

year) 

Maximum 
(7-28 times 

per year) 

Clear Lake 2,210 3,572 5,536 8,812 11,164 4,637 6,909 8,589 

Forest Lake 34,015 55,341 85,201 130,449 232,517 82,395 120,554 153,658 

Shields Lake 254 410 635 1,012 4,272 635 635 1,012 

Keewahtin Lake 240 387 600 955 6,073 387 600 600 

Comfort Lake 2,405 3,887 6,024 9,589 41,858 3,887 8,209 8,851 

ALL 39,123 63,597 97,996 150,816 295,882 91,942 136,908 172,710 

 
 
Table 7-3. Total phosphorus reductions to receiving waterbody by sweeping scenario 

Waterbody 

Total Phosphorus Reduction (lb/yr) 

Existing 
Baseline 
(2 times 
per year) 

Enhanced 
Baseline 
(4 times 
per year) 

Monthly 
(7 times per 

year) 

Twice 
Monthly 
(14 times 
per year) 

 
Weekly 

(28 times per 
year) 

Base 
Priority 

(4-7 times 
per year) 

Enhanced/ 
Recommended 
(7-12 times per 

year) 

Maximum 
(7-28 times 

per year) 

Clear Lake 7 11 16 25 31 13 20 23 

Forest Lake 41 64 91 137 180 83 122 146 

Shields Lake 0.7 1.1 1.6 2.6 3.2 1.6 1.6 2.6 

Keewahtin Lake 1.0 1.6 2.3 3.7 4.6 1.6 2.3 2.3 

Comfort Lake 7 11 16 25 31 11 22 23 

ALL 57 89 127 194 251 111 167 197 
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9. APPENDIX A: STREET SWEEPING ZONE MAPS 

 
Figure 9-1. Sweeping Zone Forest Lake 1 (FL1). 
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Figure 9-2. Sweeping Zone Forest Lake 2 (FL2).  
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Figure 9-3. Sweeping Zone Forest Lake 3 (FL3). 
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Figure 9-4. Sweeping Zone Forest Lake 4 (FL4).  
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Figure 9-5. Sweeping Zone Forest Lake 5 (FL5). 
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Figure 9-6. Sweeping Zone Forest Lake 6 (FL6).  
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Figure 9-7. Sweeping Zone Clear Lake 1 (CL1).  
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Figure 9-8. Sweeping Zone Clear Lake 2 (CL2).  
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Figure 9-9. Sweeping Zone Clear Lake 3 (CL3).  
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Figure 9-10. Sweeping Zone Shields Lake (Shields).  
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Figure 9-11. Sweeping Zone Keewahtin Lake (Keewahtin).  
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Figure 9-12. Sweeping Zone Sunrise River/Comfort Lake 1 (SRC1).   
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Figure 9-13. Sweeping Zone Sunrise River/Comfort Lake 2 (SRC2).  
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Figure 9-14. Sweeping Zone Sunrise River/Comfort Lake 3 (SRC3). 
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10. APPENDIX B: MECHANICAL BROOM LOAD RECOVERY ASSUMPTIONS 

Based on a review of street sweeper performance testing literature, mechanical broom type 
sweepers are estimated to have overall pick-up efficiency that is 20% to 40% less than that of higher 
efficiency sweepers, on average. The range of reported street sweeper pick-up efficiencies is fairly 
broad, but some trends are consistent across different sources. The pick-up performance of most 
street sweepers decreases with particle size, but higher efficiency sweepers (regenerative air or 
vacuum) generally outperform mechanical sweepers across all particle size classes (Table 10-1). For 
the largest material (rocks, trash), differences in pick-up efficiency may be minimal. For recovery of 
smaller particles and adhered pollutants, it may be beneficial to use a higher efficiency sweeper. 

In addition to variation with particle size, the overall pick-up efficiency of sweepers tends to increase 
with loading intensity (Figure 10-1). When streets are relatively clean (lower intensity street dirt 
loading), pick-up efficiency may be reduced. The trend is most noticeable for mechanical broom type 
sweepers. The difference in overall pick-up efficiency for mechanical broom type sweepers compared 
to higher efficiency sweepers ranges from about 40% less at lower intensity loading rates to about 
20% less at higher intensity loading rates. Street loading tends to be most intense in early spring, 
when roads (winter residuals) and during peak fall leave drop (Kalinosky et. al, 2013). During these 
limited time periods, the pick-up efficiency of mechanical broom sweepers may be within 0% to 25% 
of the total pick-up efficiency for higher efficiency sweepers. At other times of the year, solids loading 
on street surfaces tends to be less intense and may include more fine material such as pollen and silt 
(Kalinosky, 2015). During these times, the pick-up efficiency of mechanical broom sweepers is 
expected to be somewhat lower (25% to 40% less) than higher efficiency sweepers. 
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Table 10-1. Comparison of removal efficiencies, mechanical broom and vacuum sweeper technologies, fine and 
coarse particle size ranges as reported in MNDOT, 2008. 

 
1 Pitt, Robert, Bannerman, R. and Sutherland, R. 2004. The Role of Street Cleaning in Stormwater Management. Paper presented 
at Water World and Environmental Resources Conference 2004, Environmental and Water Resources Institute of the American 
Society of Civil Engineers, Salt Lake City, Utah. May 27 – June 1, 2004, Table 1. 

2 Breault, R.F., Smith, K.P., and Sorenson, J.R., 2005. Residential street-dirt accumulation rates and chemical composition, and 
removal efficiencies by mechanical- and vacuum-type sweepers, New Bedford, Massachusetts, 2003–04: U.S. Geological 
Survey Scientific Investigations Report 2005-5184, 27 p., Table 6. 

3 Particle size is representative of PM10 

  

 
Figure 10-1. Pick-up efficiencies vs. loading intensity for different sweeper types (Sutherland and Jelen, 1997). 
Efficiencies are based on pick up of street dirt simulant, NURP particle size distribution 13% fine (d < 63 µm), 40% 
medium (250 µm ≤ d ≤ 2000 µm), and 47% coarse (d ≥ 2000 µm).

Mechanical Broom NURP-Era 
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11. APPENDIX C: ESTIMATED SOLIDS AND PHOSPHORUS RECOVERY, REDUCTION, AND COSTS BY SWEEPING SCENARIO 

11.1. Baseline Scenario (2 times per year) 

Table 11-1. Estimated total solids and phosphorus recovery, load reduction, and sweeping cost estimates for BASELINE sweeping (once each spring and fall) using mechanical broom and regenerative air technologies. Costs for a City-owned sweeper are based on 
regenerative air or comparable high-efficiency technology. 

 
 

  

Waterbody Sweeping Zon Curb-miles TS TP TS TP TS TP TS TP  $ $/lb-P 
(RECOVERY)

$/lb-P 
(REDUCTION)

 $ $/lb-P 
(RECOVERY)

$/lb-P 
(REDUCTION)

CL1 13.5 7019 6.1 8774 7.6 959 2.8 1199 3.5 3,763$              495$                 1,087$              2,131$              280$                 616$                 
CL2 9.2 4442 3.8 5553 4.7 333 0.9 416 1.2 2,565$              546$                 2,183$              1,451$              309$                 1,235$              
CL3 47.4 19027 15.7 23784 19.6 476 2.0 595 2.5 13,215$            674$                 5,394$              7,467$              381$                 3,048$              

30,489 25.5 38,111 31.9 1,768 5.7 2,210 7.1 19,544$           613$                 2,758$              11,049$           346$                 1,559$              
FL1 17.3 12,545 11.6 15,681 14.5 12545 11.6 15681.0 14.5 4,823$              333$                 333$                 2,739$              189$                 189$                 
FL2 12.9 6,230 5.4 7,787 6.7 5108 4.4 5659.5 5.5 3,606$              538$                 656$                 2,040$              304$                 371$                 
FL3 18.7 9,723 8.4 12,154 10.5 8012 6.9 9516.4 8.7 5,213$              496$                 603$                 2,951$              281$                 341$                 
FL4 27.2 15,801 14.0 19,751 17.5 5621 5.0 2108.0 6.2 7,563$              432$                 1,215$              4,286$              245$                 688$                 
FL5 11.0 5,512 4.7 6,890 5.9 1552 1.3 366.6 1.7 3,062$              519$                 1,843$              1,733$              294$                 1,043$              
FL6 28.8 13,907 11.9 17,384 14.9 3984 3.4 683.2 4.3 8,026$              539$                 1,881$              4,541$              305$                 1,064$              

63,718 56.0 79,647 70.0 36,822 32.6 34,015 40.8 32,293$           461$                 791$                 18,290$           261$                 448$                 
Shields Lake Shields 5.4 2,706 2 3,382 2.9 676.4 0.6 253.7 0.7 1,504$              518$                 2,074$              851$                 293$                 1,174$              
Keewahtin Lake Keewahtin 5.4 2,706 2 3,382 2.9 961.6 0.8 239.6 1.0 1,512$              522$                 1,467$              856$                 295$                 830$                 

SR/C1 20.3 10,172 8.8 12,715 11.0 5086.0 4.4 1907.3 5.5 5,664$              515$                 1,030$              3,206$              291$                 583$                 
SR/C2 8.6 3,582 3.0 4,478 3.7 895.6 0.7 335.9 0.9 2,392$              647$                 2,586$              1,352$              365$                 1,462$              
SR/C3 12.9 5,178 4.2 6,473 5.3 647.3 0.5 161.8 0.7 3,592$              678$                 5,421$              2,029$              383$                 3,063$              

18,933 16.0 23,666 20.0 6,629 5.7 2,405 7.1 11,648$           582$                 1,643$              6,587$              329$                 929$                 
118,550 102.2 148,188 127.7 46,857 45.4 39,123 56.7 66,500$           521$                 1,172$              37,633$           295$                 663$                 TOTAL

Estimated  Watershed Load Recovery (lb/yr)

Mechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper

Clear Lake

Forest Lake

Subtotal

Subtotal

Sunrise River/Comfort Lake

Subtotal

Total number of Sweepings = 2
COSTS 

Contract Sweeping City-Owned Sweeper

LOAD RECOVERY
 Reduction to Waterbody through Sweeping (lb/yr)

Mechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper

LOAD REDUCTION
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11.2. Enhanced Baseline Scenario (4 times per year) 

Table 11-2. Estimated total solids and phosphorus recovery, load reduction, and sweeping cost estimates for enhance spring and fall sweeping (2-spring, and 2-fall sweepings) using mechanical broom and regenerative air technologies. Costs for a City-owned sweeper 
are based on regenerative air or comparable high-efficiency technology. 

 

  

Waterbody Sweeping Zon Curb-miles TS TP TS TP TS TP TS TP  $ $/lb-P 
(RECOVERY)

$/lb-P 
(REDUCTION)

 $ $/lb-P 
(RECOVERY)

$/lb-P (REDUCTION)

CL1 13.5 10805 9.0 14,182 11.8 1476 4.1 1938 5.4 7,527$              638$                    1,401$              2,611$              221$                       486$                     
CL2 9.2 6839 5.7 8,976 7.4 513 1.4 673 1.9 5,130$              693$                    2,773$              1,779$              240$                       961$                     
CL3 47.4 29288 23.3 38,442 30.5 732 2.9 961 3.8 26,430$            867$                    6,932$              9,147$              300$                       2,399$                  

46,931 38.0 61,600 49.7 2,721 8.4 3,572 11.0 39,087$           786$                    3,542$              13,537$           272$                       1,227$                  
FL1 17.3 19,310 17.2 25,345 22.5 19310 17.2 25345 22.5 9,646$              429$                    429$                 3,361$              149$                       149$                     
FL2 12.9 9,939 8.4 13,086 11.1 8150 6.9 9511 9.1 7,211$              650$                    792$                 2,501$              225$                       275$                     
FL3 18.7 14,966 12.5 19,644 16.4 12333 10.3 15381 13.5 10,426$            636$                    772$                 3,617$              221$                       268$                     
FL4 27.2 24,322 20.7 31,924 27.1 8653 7.4 3407 9.6 15,125$            558$                    1,569$              5,254$              194$                       545$                     
FL5 11.0 8,484 7.0 11,136 9.2 2389 2.0 593 2.6 6,124$              666$                    2,364$              2,124$              231$                       820$                     
FL6 28.8 21,407 17.7 28,098 23.1 6132 5.1 1104 6.6 16,053$            695$                    2,426$              5,565$              241$                       841$                     

98,428 83.6 129,233 109.4 56,966 48.9 55,341 64.0 64,585$           590$                    1,010$              22,422$           205$                       351$                     
Shields Lake Shields 5.4 4,165 3.4 5,467 4.5 1041 0.9 410 1.1 3,007$              668$                    2,673$              1,043$              232$                       927$                     
Keewahtin Lake Keewahtin 5.4 4,165 3.4 5,467 4.5 1480 1.2 387 1.6 3,025$              672$                    1,891$              1,049$              233$                       656$                     

SR/C1 20.3 15,657 13.0 20,551 17.0 7828.6 6.5 3083 8.5 11,328$            666$                    1,333$              3,929$              231$                       462$                     
SR/C2 8.6 5,514 4.4 7,237 5.8 1378.4 1.1 542.8 1.5 4,784$              825$                    3,300$              1,656$              286$                       1,142$                  
SR/C3 12.9 7,971 6.3 10,462 8.3 996.3 0.8 261.6 1.0 7,183$              865$                    6,923$              2,486$              300$                       2,396$                  

29,142 23.8 38,250 31.1 10,203 8.4 3,887 11.0 23,295$           749$                    2,120$              8,071$              260$                       735$                     
182,831 152.2 240,017 199.2 72,412 67.8 63,597 88.7 133,000$         668$                    1,499$              46,122$           232$                       520$                     TOTAL

Clear Lake

Subtotal

Forest Lake

Subtotal

COST
Total number of Sweepings = 4

Contract Sweeping City-Owned Sweeper

Sunrise River/Comfort Lake

Subtotal

LOAD RECOVERY LOAD REDUCTION
Estimated  Watershed Load Recovery (lb/yr)  Reduction to Waterbody through Sweeping (lb/yr)

Mechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper

Mechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper



 

46 

 

11.3. Monthly Scenario (7 times per year) 

Table 11-3. Estimated total solids and phosphorus recovery, load reduction, and sweeping cost estimates for monthly sweeping using mechanical broom and regenerative air technologies. Costs for a City-owned sweeper are based on regenerative air or comparable 
high-efficiency technology. 

 

  

Waterbody Sweeping Zon Curb-miles TS TP TS TP TS TP TS TP  $ $/lb-P 
(RECOVERY)

$/lb-P 
(REDUCTION)

 $ $/lb-P 
(RECOVERY)

$/lb-P 
(REDUCTION)

CL1 13.5 16262 12.7 21,978 17.0 2222 5.8 3003 7.7 13,172$        775$            1,701$          3,332$       196$             430$              
CL2 9.2 10292 7.9 13,910 10.6 772 2.0 1043 2.7 8,978$          847$            3,388$          2,269$       214$             856$              
CL3 47.4 44082 32.7 59,576 43.9 1102 4.1 1489 5.5 46,252$        1,054$         8,429$          11,666$     266$             2,126$           

70,636 53.2 95,464 71.5 4,096 11.8 5,536 15.9 68,403$        957$            4,307$          17,267$     241$             1,087$           
FL1 17.3 29,063 24.1 39,279 32.4 29063 24.1 39279 32.4 16,880$        521$            521$             4,292$       132$             132$              
FL2 12.9 14,432 11.1 19,505 14.9 11834 9.1 14176 12.2 12,620$        847$            1,033$          3,189$       214$             261$              
FL3 18.7 22,526 17.6 30,443 23.6 18562 14.5 23836 19.4 18,246$        773$            938$             4,616$       196$             237$              
FL4 27.2 36,607 29.1 49,474 39.1 13023 10.4 5280 13.9 26,470$        677$            1,903$          6,706$       172$             482$              
FL5 11.0 12,770 9.9 17,258 13.3 3596 2.8 918 3.7 10,716$        806$            2,862$          2,710$       204$             724$              
FL6 28.8 32,220 24.7 43,545 33.2 9230 7.1 1711 9.5 28,092$        846$            2,954$          7,100$       214$             747$              

147,618 116.6 199,504 156.5 85,308 67.9 85,201 91.2 113,024$      722$            1,239$          28,613$     183$             314$              
Shields Lake Shields 5.4 6,269 4.8 8,472 6.5 1567.2 1.2 635.4 1.6 5,262$          810$            3,238$          1,331$       205$             819$              
Keewahtin Lake Keewahtin 5.4 6,269 4.8 8,472 6.5 2228.0 1.7 600.2 2.3 5,294$          814$            2,291$          1,338$       206$             579$              

SR/C1 20.3 23,566 18.3 31,849 24.5 11782.9 9.1 4777.4 12.3 19,824$        809$            1,618$          5,012$       205$             409$              
SR/C2 8.6 8,299 6.2 11,216 8.3 2074.8 1.5 841.2 2.1 8,372$          1,009$         4,035$          2,113$       255$             1,018$           
SR/C3 12.9 11,997 8.9 16,214 11.9 1499.6 1.1 405.4 1.5 12,570$        1,056$         8,451$          3,170$       266$             2,131$           

43,862 33.3 59,279 44.7 15,357 11.8 6,024 15.8 40,767$        912$            2,578$          10,295$     230$             651$              
274,653 212.8 371,191 285.7 108,556 94.5 97,996 126.9 232,750$      815$            1,835$          58,844$     206$             464$              

Forest Lake

Subtotal

Sunrise River/Comfort Lake

Subtotal
TOTAL

COSTS

Contract Sweeping City-Owned Sweeper
Total number of Sweepings = 7

Clear Lake

Subtotal

LOAD RECOVERY LOAD REDUCTION
Estimated  Watershed Load Recovery (lb/yr)  Reduction to Waterbody through Sweeping (lb/yr)

Mechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper

Mechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper
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11.4. Twice Monthly Scenario (14 times per year) 

Table 11-4. Estimated total solids and phosphorus recovery, load reduction, and sweeping cost estimates for twice monthly sweeping using mechanical broom and regenerative air technologies. Costs for a City-owned sweeper are based on regenerative air or 
comparable high-efficiency technology. 

 
  

Waterbody Sweeping Zon Curb-miles TS TP TS TP TS TP TS TP  $ $/lb-P 
(RECOVERY)

$/lb-P 
(REDUCTION)

 $ $/lb-P 
(RECOVERY)

$/lb-P 
(REDUCTION)

CL1 13.5 16055 12.2 34,985 26.9 3466 8.9 4780 12.3 26,344$         979$              2,150$           5,034$           187$              411$              
CL2 9.2 68762 50.5 22,143 16.8 1204 3.1 1661 4.2 17,956$         1,069$           4,275$           3,429$           204$              816$              
CL3 47.4 110185 82.4 94,834 69.4 1719 6.3 2371 8.7 92,505$         1,333$           10,663$         17,643$         254$              2,034$           

195,002 145.1 151,962 113.1 6,389 18.3 8,812 25.1 136,805$       1,210$           5,445$           26,107$         231$              1,039$           
FL1 17.3 22,512 17.1 57,349 44.3 41712 32.5 57349.0 44.3 33,760$         762$              762$              6,474$           146$              146$              
FL2 12.9 35,137 27.1 31,048 23.5 18460 14.0 22565.5 19.3 25,239$         1,074$           1,310$           4,820$           205$              250$              
FL3 18.7 57,102 45.0 48,460 37.2 28955 22.3 37943.4 30.7 36,492$         981$              1,190$           6,974$           187$              227$              
FL4 27.2 19,919 15.3 78,753 61.8 20314 16.0 8405.0 22.0 52,939$         857$              2,408$           10,127$         164$              461$              
FL5 11.0 50,260 38.2 27,472 21.0 5609 4.3 1461.8 5.9 21,433$         1,021$           3,625$           4,095$           195$              692$              
FL6 28.8 226,643 175.2 69,316 52.5 14397 11.0 2724.1 15.0 56,185$         1,070$           3,736$           10,730$         204$              714$              

411,574 318.0 312,398 240.3 129,447 100.1 130,449 137.2 226,048$       941$              1,648$           43,219$         180$              315$              
Shields Lake Shields 5.4 9,778 7.5 13,486 10.3 2444.6 1.9 1011.5 2.6 10,525$         1,022$           4,087$           2,011$           195$              781$              
Keewahtin Lake Keewahtin 5.4 36,760 28.2 13,486 10.3 3475.4 2.7 955.3 3.7 10,587$         1,028$           2,892$           2,023$           196$              552$              

SR/C1 20.3 12,946 9.6 50,698 38.7 18380.1 14.1 7604.7 19.4 39,649$         1,025$           2,049$           7,574$           196$              391$              
SR/C2 8.6 18,714 13.8 17,854 13.2 3236.4 2.4 1339.1 3.3 16,745$         1,269$           5,074$           3,195$           242$              968$              
SR/C3 12.9 68,419 51.6 25,809 18.9 2339.2 1.7 645.2 2.4 25,141$         1,330$           10,642$         4,795$           254$              2,030$           

100,079 74.9 94,361 70.8 23,956 18.2 9,589 25.0 81,534$         1,152$           3,260$           15,564$         220$              622$              
753,193 573.7 585,693 444.8 165,712 141.1 150,816 193.5 465,500$       1,047$           2,405$           88,923$         200$              459$              TOTAL

Clear Lake

Subtotal

Forest Lake

Subtotal

COSTS

Contract Sweeping City-Owned Sweeper
Total number of Sweepings = 14

Sunrise River/Comfort Lake

Subtotal

LOAD RECOVERY LOAD REDUCTION
Estimated  Watershed Load Recovery (lb/yr)  Reduction to Waterbody through Sweeping (lb/yr)

Mechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper

Mechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper
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11.5. Weekly Scenario (28 times per year) 

Table 11-5. Estimated total solids and phosphorus recovery, load reduction, and sweeping cost estimates for weekly sweeping using mechanical broom and regenerative air technologies. 

 
NOTE: A second sweeper is needed to complete city-wide weekly sweeping. Although the cost calculations for this scenario include the purchase, operation, and maintenance of a second sweeper (Section 6), recommendations for sweeping are 
based on use of a single sweeper (Section 7).  

  

Waterbody Sweeping Zon Curb-miles TS TP TS TP TS TP TS TP  $ $/lb-P 
(RECOVERY)

$/lb-P 
(REDUCTION)

 $ $/lb-P 
(RECOVERY)

$/lb-P 
(REDUCTION)

CL1 13.5 31904 24.3 44,324 33.6 4359 11.1 6056 15.3 52,689$         1,568$           3,443$           10,025$         298$              655$              
CL2 9.2 20192 15.2 28,053 21.0 1514 3.8 2104 5.3 35,912$         1,710$           6,840$           6,831$           325$              1,301$           
CL3 47.4 86483 62.7 120,149 86.8 2162 7.8 3004 10.9 185,010$       2,131$           17,052$         35,168$         405$              3,241$           

138,579 102.2 192,526 141.4 8,036 22.7 11,164 31.4 273,610$       1,935$           8,713$           52,024$         368$              1,657$           
FL1 17.3 57,019 46.3 79,216 64.0 57019 46.3 79216.0 64.0 67,521$         1,055$           1,055$           12,870$         201$              201$              
FL2 12.9 28,314 21.3 39,336 29.4 23217 17.4 32255.1 24.1 50,478$         1,717$           2,094$           9,602$           327$              398$              
FL3 18.7 44,193 33.7 61,396 46.6 36417 27.7 50592.9 38.4 72,985$         1,566$           1,901$           13,887$         298$              362$              
FL4 27.2 71,818 55.9 99,776 77.3 25550 19.9 35495.8 27.5 105,878$       1,370$           3,850$           20,157$         261$              733$              
FL5 11.0 25,053 18.9 34,805 26.2 7054 5.3 9800.3 7.4 42,865$         1,636$           5,810$           8,155$           311$              1,105$           
FL6 28.8 63,212 47.5 87,820 65.7 18107 13.6 25156.4 18.8 112,370$       1,710$           5,971$           21,375$         325$              1,136$           

289,609 223.4 402,349 309.2 167,364 130.2 232,517 180.2 452,097$       1,462$           2,509$           86,045$         278$              477$              
Shields Lake Shields 5.4 12,298 9.3 17,086 12.9 3074.6 2.3 4271.5 3.2 21,050$         1,632$           6,527$           4,005$           310$              1,242$           
Keewahtin Lake Keewahtin 5.4 12,298 9.3 17,086 12.9 4371.0 3.3 6072.6 4.6 21,175$         1,641$           4,618$           4,028$           312$              879$              

SR/C1 20.3 46,233 35.0 64,231 48.4 23116.6 17.5 32115.5 24.2 79,297$         1,638$           3,277$           15,086$         312$              623$              
SR/C2 8.6 16,282 11.9 22,620 16.5 4070.5 3.0 5655.0 4.1 33,490$         2,030$           8,119$           6,367$           386$              1,543$           
SR/C3 12.9 23,537 17.1 32,699 23.6 2942.1 2.1 4087.4 3.0 50,281$         2,131$           17,045$         9,558$           405$              3,240$           

86,052 64.0 119,550 88.5 30,129 22.6 41,858 31.3 163,068$       1,843$           5,214$           31,011$         350$              992$              
538,837 408.2 748,597 564.9 212,975 181.2 295,882 250.7 931,000$       1,648$           3,714$           177,113$       314$              706$              TOTAL

Clear Lake

Subtotal

Forest Lake

Subtotal

Sunrise River/Comfort Lake

Subtotal

LOAD RECOVERY LOAD REDUCTION COSTS
Total number of Sweepings = 28 Estimated  Watershed Load Recovery (lb/yr)  Reduction to Waterbody through Sweeping (lb/yr)

Contract Sweeping City-Owned SweeperMechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper

Mechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper
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11.6. Base Priority Scenario 

Table 11-6. Estimated total solids and phosphorus recovery, load reduction, and sweeping cost estimates for Base Priority enhanced sweeping scenario using mechanical broom and regenerative air technologies (Table 7-1). 

 
1 WQ = direct water quality benefit (direct drainage areas), P/M = BMP preservation and maintenance reduction (indirect water quality benefit).  
2 TMDL watershed. 
  

Waterbody Sweeping 
Zone

Sweeping 
Priority1

Curb- 
miles 

# 
Sweepings TS TP TS TP TS TP TS TP  $ $/lb-P 

(RECOVERY)
$/lb-P 

(REDUCTION)
 $ $/lb-P 

(RECOVERY)
$/lb-P 

(REDUCTION)

CL1 WQ 13.5 7 16262 12.7 21,978 17.0 2222 5.8 3003 7.7 52,700$         1,568$           3,444$              298$              655$                 
CL2 P/M 9.2 4 6839 5.7 8,976 7.4 513 1.4 673 1.9 8,980$           847$              3,389$              6,831$           325$              1,301$              
CL3 P/M 47.4 4 29288 23.3 38,442 30.5 732 2.9 961 3.8 46,262$         1,054$           8,430$              35,168$         405$              3,241$              

52,388 41.6 69,396 54.9 3,467 10.1 4,637 13.4 107,942$       1,225$           4,605$             52,024$         368$              1,657$              
FL1 WQ 17.3 7 29,063 24.1 39,279 32.4 29063 24.1 39279.0 32.4 67,535$         1,055$           1,055$              12,870$         201$              201$                 
FL2 WQ 12.9 7 14,432 11.1 19,505 14.9 11834 9.1 14176.1 12.2 50,489$         1,717$           2,094$              9,602$           327$              398$                 
FL3 WQ 18.7 7 22,526 17.6 30,443 23.6 18562 14.5 23836.4 19.4 36,500$         981$              1,191$              13,887$         298$              362$                 
FL4 P/M 27.2 4 24,322 20.7 31,924 27.1 8653 7.4 3407.1 9.6 26,475$         677$              1,903$              20,157$         261$              733$                 
FL5 P/M 11.0 4 8,484 7.0 11,136 9.2 2389 2.0 592.6 2.6 10,719$         806$              2,862$              8,155$           311$              1,105$              
FL6 P/M 28.8 4 21,407 17.7 28,098 23.1 6132 5.1 1104.3 6.6 28,098$         846$              2,955$              21,375$         325$              1,136$              

120,234 98.2 160,385 130.3 76,633 62.1 82,395 82.9 219,817$       1,017$           1,506$             86,045$         278$              477$                 
Shields Lake2 Shields WQ 5.4 7 6,269 4.8 8,472 6.5 1567.2 1.2 635.4 1.6 10,527$         1,022$           4,088$             4,005$           310$              1,242$              
Keewahtin Lake Keewahtin P/M 5.4 4 4,165 3.4 5,467 4.5 1480.3 1.2 387.3 1.6 5,295$           815$              2,292$             4,028$           312$              879$                 

SR/C1 WQ 20.3 7 15,657 13.0 20,551 17.0 7828.6 6.5 3082.7 8.5 39,657$         1,025$           2,049$              15,086$         312$              623$                 
SR/C2 P/M 8.6 4 5,514 4.4 7,237 5.8 1378.4 1.1 542.8 1.5 8,374$           1,009$           4,036$              6,367$           386$              1,543$              
SR/C3 P/M 12.9 4 7,971 6.3 10,462 8.3 996.3 0.8 261.6 1.0 12,573$         1,057$           8,452$              9,558$           405$              3,240$              

29,142 23.8 38,250 31.1 10,203 8.4 3,887 11.0 60,604$         1,029$           2,645$             31,011$         350$              992$                 
212,198 171.9 281,970 227.3 93,351 83.0 91,942 110.5 404,185$       1,064$           2,050$             177,113$       314$              706$                 

Sunrise River/Comfort Lake2

Subtotal
TOTAL

Mechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper

Clear Lake

Subtotal

Forest Lake

Subtotal

Sweeping Scenario:
1. Zones designated as 'WQ'  swept monthly during the sweeping season. 
2. Zone designated as 'P/M' swept twice each in the spring and fall

LOAD RECOVERY LOAD REDUCTION COSTS
Estimated  Watershed Load Recovery (lb/yr)  Reduction to Waterbody through Sweeping (lb/yr)

Contract Sweeping City-Owned SweeperMechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper
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11.7. Recommended Scenario 

Table 11-7. Estimated total solids and phosphorus recovery, load reduction, and sweeping cost estimates for Recommended enhanced sweeping scenario using mechanical broom and regenerative air technologies (Table 7-1). 

 
1 WQ = direct water quality benefit (direct drainage areas), P/M = BMP preservation and maintenance reduction (indirect water quality benefit).  
2 TMDL watershed. 
  

Waterbody Sweeping 
Zone

Sweeping 
Priority1

Curb- 
miles 

# 
Sweepings TS TP TS TP TS TP TS TP  $ $/lb-P 

(RECOVERY)
$/lb-P 

(REDUCTION)
 $ $/lb-P 

(RECOVERY)
$/lb-P 

(REDUCTION)

CL1 WQ 13.5 12 23299 18.4 32,031 25.2 3183 8.4 4376 11.5 22,586$         896$              1,968$           5,297$           210$              462$              
CL2 P/M 9.2 7 10292 7.9 13,910 10.6 772 2.0 1043 2.7 8,980$           847$              3,389$           2,108$           199$              796$              
CL3 P/M 47.4 7 44082 32.7 59,576 43.9 1102 4.1 1489 5.5 46,262$         1,054$           8,430$           10,838$         247$              1,975$           

77,673 59.0 105,517 79.7 5,057 14.4 6,909 19.6 77,828$         977$              3,968$           18,244$         229$              930$              
FL1 WQ 17.3 12 41,640 35.0 57,245 47.9 41640 35.0 57245.0 47.9 28,944$         604$              604$              6,916$           144$              144$              
FL2 WQ 12.9 12 20,677 16.1 28,426 22.0 16955 13.2 20659.8 18.0 21,638$         984$              1,199$           5,127$           233$              284$              
FL3 WQ 18.7 12 32,273 25.4 44,368 34.8 26594 20.9 34739.5 28.7 31,286$         899$              1,091$           7,306$           210$              255$              
FL4 P/M 27.2 7 36,607 29.1 49,474 39.1 13023 10.4 5280.2 13.9 26,475$         677$              1,903$           6,223$           159$              447$              
FL5 P/M 11.0 7 12,770 9.9 17,258 13.3 3596 2.8 918.3 3.7 10,719$         806$              2,862$           2,582$           194$              689$              
FL6 P/M 28.8 7 32,220 24.7 43,545 33.2 9230 7.1 1711.3 9.5 28,098$         846$              2,955$           6,546$           197$              688$              

176,186 140.2 240,316 190.3 111,037 89.3 120,554 121.8 147,160$       773$              1,208$           34,700$         182$              285$              
Shields Lake2 Shields WQ 5.4 12 6,269 4.8 8,472 6.5 1567.2 1.2 635.4 1.6 5,264$           810$              3,239$           1,237$           190$              761$              
Keewahtin Lake Keewahtin P/M 5.4 7 6,269 4.8 8,472 6.5 2228.0 1.7 600.2 2.3 5,295$           815$              2,292$           1,244$           191$              538$              

SR/C1 WQ 20.3 12 33,763 26.4 46,417 36.2 16881.7 13.2 6962.6 18.1 33,992$         939$              1,878$           7,969$           220$              440$              
SR/C2 P/M 8.6 7 8,299 6.2 11,216 8.3 2074.8 1.5 841.2 2.1 8,374$           1,009$           4,036$           1,963$           236$              946$              
SR/C3 P/M 12.9 7 11,997 8.9 16,214 11.9 1499.6 1.1 405.4 1.5 12,573$         1,057$           8,452$           2,946$           248$              1,980$           

54,060 41.5 73,847 56.4 20,456 15.9 8,209 21.7 54,939$         974$              2,536$           12,877$         228$              594$              
320,456 250.4 436,624 339.4 140,346 122.6 136,908 167.0 290,485$       856$              1,739$           68,301$         201$              409$              TOTAL

Sweeping Scenario:
1. Zones designated as 'WQ'  swept twice monthly during the sweeping 
season. Sweeping can be reduced to once monthly during July and August.
2. Zone designated as 'P/M' swept monthly.

Vacuum/Regen Air 
Sweeper

Clear Lake

Subtotal

Forest Lake

Subtotal

Sunrise River/Comfort Lake2

Subtotal

LOAD RECOVERY LOAD REDUCTION COSTS
Estimated  Watershed Load Recovery (lb/yr)  Reduction to Waterbody through Sweeping (lb/yr)

Contract Sweeping City-Owned SweeperMechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper

Mechanical Broom 
Sweeper
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11.8. Maximum Scenario 

Table 11-8. Estimated total solids and phosphorus recovery, load reduction, and sweeping cost estimates for Maximum enhanced sweeping scenario using mechanical broom and regenerative air technologies (Table 7-1). 

 
1 WQ = direct water quality benefit (direct drainage areas), P/M = BMP preservation and maintenance reduction (indirect water quality benefit).  
2 TMDL watershed. 
 

 

Waterbody Sweeping 
Zone

Sweeping 
Priority1

Curb- 
miles 

# 
Sweepings TS TP TS TP TS TP TS TP  $ $/lb-P 

(RECOVERY)
$/lb-P 

(REDUCTION)
 $ $/lb-P 

(RECOVERY)
$/lb-P 

(REDUCTION)

CL1 WQ 13.5 28 31904 24.3 44,324 33.6 4359 11.1 6056 15.3 52,700$         1,568$           3,444$           10,671$         318$              697$              
CL2 P/M 9.2 7 10292 7.9 13,910 10.6 772 2.0 1043 2.7 8,980$           847$              3,389$           1,831$           173$              691$              
CL3 P/M 47.4 7 44082 32.7 59,576 43.9 1102 4.1 1489 5.5 46,262$         1,054$           8,430$           9,408$           214$              1,714$           

86,278 64.9 117,810 88.1 6,233 17.1 8,589 23.4 107,942$       1,225$           4,605$           21,909$         249$              935$              
FL1 WQ 17.3 28 57,019 46.3 79,216 64.0 57019 46.3 79216.0 64.0 67,535$         1,055$           1,055$           13,650$         213$              213$              
FL2 WQ 12.9 28 28,314 21.3 39,336 29.4 23217 17.4 28589.2 24.1 50,489$         1,717$           2,094$           10,166$         346$              422$              
FL3 WQ 18.7 14 35,137 27.1 48,460 37.2 28955 22.3 37943.4 30.7 36,500$         981$              1,191$           7,447$           200$              243$              
FL4 P/M 27.2 7 36,607 29.1 49,474 39.1 13023 10.4 5280.2 13.9 26,475$         677$              1,903$           5,549$           142$              399$              
FL5 P/M 11.0 7 12,770 9.9 17,258 13.3 3596 2.8 918.3 3.7 10,719$         806$              2,862$           2,309$           174$              617$              
FL6 P/M 28.8 7 32,220 24.7 43,545 33.2 9230 7.1 1711.3 9.5 28,098$         846$              2,955$           5,720$           172$              601$              

202,067 158.3 277,289 216.2 135,039 106.2 153,658 145.9 219,817$       1,017$           1,506$           44,842$         207$              307$              
Shields Lake2 Shields WQ 5.4 14 9,778 7.5 13,486 10.3 2444.6 1.9 1011.5 2.6 10,527$         1,022$           4,088$           2,141$           208$              831$              
Keewahtin Lake Keewahtin P/M 5.4 7 6,269 4.8 8,472 6.5 2228.0 1.7 600.2 2.3 5,295$           815$              2,292$           1,080$           166$              468$              

SR/C1 WQ 20.3 14 36,760 28.2 50,698 38.7 18380.1 14.1 7604.7 19.4 39,657$         1,025$           2,049$           8,064$           208$              417$              
SR/C2 P/M 8.6 7 8,299 6.2 11,216 8.3 2074.8 1.5 841.2 2.1 8,374$           1,009$           4,036$           1,704$           205$              821$              
SR/C3 P/M 12.9 7 11,997 8.9 16,214 11.9 1499.6 1.1 405.4 1.5 12,573$         1,057$           8,452$           2,557$           215$              1,719$           

57,056 43.2 78,128 58.9 21,954 16.7 8,851 22.9 60,604$         1,029$           2,645$           12,325$         209$              538$              
361,448 278.8 495,185 380.0 167,899 143.7 172,710 197.2 404,185$       1,064$           2,050$           82,296$         217$              417$              TOTAL

Sweeping Scenario:
1. Zones designated as 'WQ'  swept either weekly or twice monthly during 
the sweeping season. 
2. Zone designated as 'P/M' swept monthly.

Vacuum/Regen Air 
Sweeper

Clear Lake

Subtotal

Forest Lake

Subtotal

Sunrise River/Comfort Lake2

Subtotal

LOAD RECOVERY LOAD REDUCTION COSTS
Estimated  Watershed Load Recovery (lb/yr)  Reduction to Waterbody through Sweeping (lb/yr)

Contract Sweeping City-Owned SweeperMechanical Broom 
Sweeper

Vacuum/Regen Air 
Sweeper

Mechanical Broom 
Sweeper


