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Executive Summary

This report provides the City of Chaska (City) with a Local Surface Water Management Plan (LSWMP) that
will serve as a guide to managing the surface water system throughout the City, bring the City into statutory
compliance, and serve to meet Metropolitan Council requirements. The Chaska LSWMP will serve as a
comprehensive planning document to guide the City in conserving, protecting, and managing its surface water
resources. This LSWMP is an update to the 2015 LSWMP, which was a major update to the 2007 LSWMP.
Due to the short period of time since the 2015 LSWMP, minimal changes have been made to the plan.

The LSWMP is expected to carry the City through the end of 2028. Periodic amendments to the LSWMP will
likely occur in the intervening 10 years so that the LSWMP remains current to watershed plan amendments
and to the “state of the art” in surface water management.

The LSWMP has been written to meet requirements as established in Minnesota Rules 8410. In addition, the
LSWMP reflects the requirements of the Carver County Watershed Management Organization (CCWMO), the
Lower Minnesota River Watershed District (LMRWD), and the Riley Purgatory Bluff Creek Watershed District
(RPBCWD), which have jurisdiction within the City. Meeting watershed requirements ensures the City’s
compliance with local and regional expectations.

The City submits its LSWMP to the Metropolitan Council, the CCWMO, the LMRWD, and the RPBCWD for
review. The watersheds have 60 days for their review after written receipt of the LSWMP. Metropolitan
Council provides comments within 45 days. The Council directs its comments to the watersheds, which
consider the Council’'s comments when formulating their own.

Based on the guidance provided by City staff, this report addresses the City’s current surface water
management needs and provides a framework for successful implementation of a comprehensive stormwater
management program.

This report is organized as follows:

e Section 1 — Introduction provides background, population history, and the purpose and scope of the
LSWMP.

e Section 2 — Land and Water Resource Inventory describes the physical environment including
watersheds and drainage patterns, dominant land uses, and significant waterbodies within the City.

e Section 3 — Goals and Policies lists the City’s goals and policies along with public agency
requirements affecting surface water management in the City. The goals and policies are broad
statements regarding the motivation and intent of the LSWMP. The policies that follow the individual
goals are specific requirements that promote attainment of the goals.

e Section 4 — Water and Natural Resource Inventory, Assessment, and Management presents the
results of the inventory and assessment of wetlands, uplands, creeks and ravines, and the surface
water system. The assessment of natural resources allows the City to identify potential restoration
areas within City-owned lands and prioritize preservation and restoration opportunities during
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development. The management discussions of Section 4 are intended to provide the following
benefits:

o Provide a detailed inventory of water and natural resources.

o Provide stormwater protection standards for wetlands.

o Protect natural areas and adjacent resources that provide valuable ecological support.

o Enhance wildlife values of natural areas by facilitating restoration projects.

o Provide and enhance recreational values of natural areas.

o ldentify restoration/enhancement opportunities for wetlands, uplands, creeks, and ravines.

It should be noted that this inventory and assessment have been created for planning purposes only.
Wetlands in particular are highly regulated by the Wetland Conservation Act. Therefore, regulation of
activities potentially affecting individual wetlands must be based on a site-specific delineation of the wetland
boundary as part of a proposed project.

Natural resources with good restoration potential are shown on the system maps, included as Appendix G,
and descriptions are included in Appendices D and E.

The surface water system assessment catalogues the various assessments of problems that the LSWMP
must address. The intent is to identify the source of problems and specific actions the City will take to
address these problems either independently or in collaboration with some other organization — most
commonly the CCWMO or the LMRWD. Section 4 summarizes water quality and water quantity assessments
conducted by the City, the CCWMO, the LMRWD, and the Minnesota Pollution Control Agency (MPCA).

The City has eight waterbodies listed on the state’s proposed 2014 impaired waters list. Known as the 303(d)
list from the applicable section of the Clean Water Act, these waters are ones that do not currently meet their
designated use due to the impact of a particular pollutant or stressor. This listing will potentially affect
management of runoff that directly discharges to the listed waters. At some point, a strategy would need to
be developed that would lead to attainment of the applicable water quality standard. The process of
developing this strategy is commonly known as the TMDL process and involves the following phases:

e Assessment and listing.

e TMDL study.

e Implementation plan development and implementation.

e Monitoring of the effectiveness of implementation efforts.

e Section 5 — System Design, presents an overview of all the major drainage districts in the City. A
synopsis of the modeling procedure, criteria, and assumptions is included. Guidance for developers
to meet the intent of this LSWMP is included in the design standards and associated discussion.

Section 5 describes the City’s surface water management system. This system is shown in the system maps,
included as Appendix G. The map indicates the major drainage divides, conveyance (i.e., pipes and
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channels), and storage areas (i.e., ponds, wetlands, and lakes) that have been incorporated into the LSWMP
modeling. The LSWMP area was organized into ten major drainage districts, as follows:

Section

Carver.

Chaska Creek.
Chanhassen.

Chaska Lake.

East Creek.

Hickory Street.

Lower Chaska Creek.
Minnesota River.
South Chaska Creek.
Upper East Creek.

Section 6 — Implementation Plan, covers regulatory responsibilities, priority implementation items,
educational programs, operation and maintenance, and financing considerations. The
Implementation Plan describes those activities and programs the City might develop toward
improving its surface water management program. Current methods for financing stormwater
management activities in the City are also presented. A plan amendment process is also identified.

6 also includes:

An overview of the City’s NPDES permit.

A discussion of operation and maintenance procedures and strategies.

An outline of an education program.

Applicable design standards for stormwater management.

Ordinance implementation.

Watershed implementation priorities.

City implementation priorities.

A discussion of the process for amending the LSWMP and preparing an annual report to council.

Section 7 - Summary and Outcomes, contains a summary of the LSWMP and outcomes from City
Council adoption of the LSWMP.
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1.0 INTRODUCTION

1.1 BACKGROUND

The City of Chaska’s Local Surface Water Management Plan (LSWMP) serves as a guide to managing the
City’s surface water system and brings the City into compliance with Minnesota Rules and Metropolitan
Council and watershed requirements. The LSWMP is expected to carry the City through the end of 2028.
Periodic amendment to the LSWMP will likely occur in the intervening 10 years so that the LSWMP remains
current to watershed plan amendments and to the “state of the art” in surface water management.

The City of Chaska is located in eastern Carver County, with Chanhassen to the north and east, Victoria to
the northwest, Laketown Township and Dahlgren Township to the west, Carver to the southwest, and the
Minnesota River to the south, with Jackson Township across the river opposite the City to the southeast
(Figure 1-1). Chaska is a well-established community that still has a substantial portion of land left to develop.

Population in the City has grown from approximately 2,000 people in 1950 to approximately 24,000 people in
2010. The population is projected to continue increasing fairly rapidly through 2030 to a population of 32,000,
with a projected ultimate population of 36,600. Table 1-1 provides City populations and population projections
from 2010 through 2040.

Table 1-1 Population and Households

2010 23,770 8,816
2020 27,100 10,400
2030 32,000 12,300
2040 36,600 14,200

Source: Metropolitan Council 2040 Water Resources Policy Plan

1.2 PURPOSE AND SCOPE

The LSWMP will serve as a comprehensive planning document to guide the City in conserving, protecting,
and managing its surface water resources. The LSWMP has been created to meet statutory requirements as
detailed in Minnesota Rules 8410. In addition, the LSWMP reflects the requirements of the Carver County
Watershed Management Organization (CCWMO), the Lower Minnesota River Watershed District (LMRWD),
and the Riley Purgatory Bluff Creek Watershed District (RPBCWD). Meeting watershed requirements ensures
the City’s compliance with local and regional expectations. Finally, the LSWMP addresses the Metropolitan
Council’s requirements for local surface water management plans.

City of Chaska Local Surface Water Management Plan 1
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In accordance with Minnesota statutes and rules, local surface water management plans must do the
following:

e Describe the existing and proposed environment and land use.

e Provide a narrative addressing stormwater infrastructure philosophy, which details regulatory
authority, and implementation and financial responsibilities.

o |dentify surface water quality and quantity protection methods that meet state and watershed
standards.

o Identify regulated areas and potential easements or land acquisition areas.

e Outline a procedure for submitting annual reports to agencies that document Wetland Conservation
Act and monitoring program data consistent with state compatibility guidelines.

e Set forth an implementation program, including a description of official controls, inspection and
maintenance, and a capital improvement plan.

e Describe official controls and the responsible unit of government in the following areas: wetlands,
erosion control, shoreland, floodplain, grading, and drainage.

e Meet other requirements as outlined in watershed organization plans.

The City submits its LSWMP to the Metropolitan Council, the CCWMO, the LMRWD, and the RPBCWD for
review. The watersheds have 60 days for their review after written receipt of the LSWMP. Metropolitan
Council provides comments within 45 days. The Council directs its comments to the watersheds, which
consider the Council’s comments when formulating their own.

Beyond the statutory requirements outlined above, the Chaska LSWMP has its own particular emphasis.
Some areas of emphasis include:

e Collecting and compiling the efforts of agencies and organizations including the City, its departments,
and residents. This includes past reports and studies, management plans, monitoring studies, as well
as completed and proposed improvement projects.

e Establishing reasonable, achievable, and affordable goals, and supporting them with a strong
regulatory and management culture.

o Developing an implementation plan that includes projects and processes that derive from a thorough
assessment of current City problem areas and current City surface water regulations and controls.

e Ensuring compliance with the NPDES Phase Il MS4 Permit and Stormwater Pollution Control Plan
(SWPPP).

e Supporting the operation of the City’s stormwater utility by outlining an implementation plan.

City of Chaska Local Surface Water Management Plan 2
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Based on the guidance provided by City staff, this report addresses the City’s current surface water
management needs and provides a framework for successful implementation of a comprehensive stormwater
management program.

1.3  ORGANIZATION

This report is organized as follows:

e Section 2 — Land and Water Resource Inventory, describes the physical environment including
watersheds and drainage patterns, dominant land uses, and significant waterbodies within the City.

e Section 3 — Goals and Policies, lists the City’s goals and policies along with public agency
requirements affecting surface water management in the City.

e Section 4 — Water and Natural Resource Inventory, Assessment, and Management, presents the
results of the natural resource inventories. The inventories allow the City to identify potential
restoration areas within City-owned lands and prioritize preservation and restoration opportunities
during development.

e Section 5 — System Design, presents an overview of all the major drainage districts in the City.
Guidance for developers to meet the intent of this LSWMP is included in the design standards and
associated discussion. A synopsis of the modeling procedure, criteria, and assumptions is included
as well.

e Section 6 — Implementation Plan, covers regulatory responsibilities, priority implementation items,
educational programs, operation and maintenance, and financing considerations. The
Implementation Plan describes those activities and programs the City might develop toward
improving its surface water management program. A plan amendment process is also identified.

e Section 7 — Summary and Outcomes, contains a summary of the LSWMP and outcomes from City
Council adoption of the LSWMP.

City of Chaska Local Surface Water Management Plan 3
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2.0 LAND AND WATER RESOURCE INVENTORY

2.1 CLIMATE AND PRECIPITATION

Chaska, Carver County, and the Twin Cities Metro area have a continental climate because of their proximity
to the middle of the North American continent. Annual normal precipitation is approximately 30.5 inches, of
which about two-thirds occurs during the summer months of May through September. The annual snowfall in
the Twin Cities averages approximately 54 inches, with the most severe snowmelt runoff conditions usually
occurring in March and early April. Mean annual lake evaporation is about 34.6 inches per year. The average
date of the last below freezing temperature (32 degrees Fahrenheit) in the spring is May 2 while the average
date of the first below freezing temperature in the fall is October 2. Thus, the normal growing season length is
about 166 days.

22 TOPOGRAPHY, GEOLOGY, AND GROUNDWATER

The history of the Chaska’s landscape begins around 500 million years ago, when much of Minnesota was
covered by water, and the sedimentary rock layers that lie under the City were formed. These bedrock layers
are buried under glacial deposits that vary from tens to hundreds of feet thick in the City. Chaska lies on the
southwestern flank of the Twin Cities artesian basin. As it is elsewhere in much of the Twin Cities area, the
bedrock underlying Chaska is concealed by tens to hundreds of feet of unconsolidated Quaternary deposits.
Below these deposits, the major formations that have been identified are St. Peter sandstone, Prairie du
Chien Group, Jordan Sandstone, and St. Lawrence and Franconia Formations.

Glacial activity that occurred about 11,000 years ago is largely responsible for the current topography of the
City and the configuration of the watersheds within the area. The Chaska area is characterized by rolling to
hilly with poorly-drained depressions supporting wetlands and ponds, and more developed drainage
networks. Many of the depressions were formed as a result of ice blocks deposited within the glacial drift that
underlies much of the area. Much of the western and northern portions of the City exhibit fairly level
topography. The steep slopes that do exist are most concentrated along Chaska Creek, East Creek, and the
dissected bluff lines along the Minnesota River. Elevations vary from approximately 780 feet (all elevations in
this LSWMP are North American Vertical Datum 88) along the Minnesota River to approximately 1,050 feet in
the northwestern area of the City.

In general, groundwater underlying the City in both the Quaternary aquifers as well as the bedrock aquifers
flows to the south and southeast toward the Minnesota River. The Prairie du Chien Group and the Jordan
Sandstone together form the most heavily used aquifer in the Twin Cities area.

The depth to bedrock generally ranges between 100 feet adjacent to the Minnesota River to 500 feet in the
uplands. Due to the depths to bedrock in the Chaska area, contamination of groundwater is less likely than
areas with thinner confining layers. Even so, precaution should be taken to minimize the potential for
groundwater contamination typically resulting from septic systems, spreading of fertilizers and chemicals,
hazardous material spills, and (potentially) stormwater ponds. Due to the shallower depth to bedrock in the

City of Chaska Local Surface Water Management Plan 5



LOCAL SURFACE WATER MANAGEMENT PLAN
Land and Water Resource Inventory

April 2020, updated January 2024

Minnesota River floodplain, potential for groundwater contamination should be give special consideration for
projects in that area.

23 SOILS

Chaska is covered by soils formed from glacial materials deposited over most of the City. The several soil
types that are present in Chaska can generally be found in two distinct areas within the City; within, or
adjacent to, the Minnesota River floodplain, and dispersed throughout the remaining upland area to the north
and west of the river. The Natural Resource Conservation Service (NRCS) prepared a soil survey for Carver
County in 1966 that contains detailed information on the general soil associations and classification types, as
well as erosion potential, infiltration characteristics, and suitability for a variety of land uses. The following
paragraphs summarize the results of the NRCS soil survey for the City.

The majority of the soils associated with the Minnesota River floodplain can be divided into two groups. The
first group consists of soils that are, in general, very deep, somewhat poorly to poorly drained soils formed in
alluvium on flood plains. They range from moderate to moderately slow permeability and are classified as
Fine-Silty and Fine-Loamy soils. The second group consists of soils that are generally very deep, moderately
well drained to excessively drained soils formed in alluvium on floodplains and in glacial outwash sediments.
They range from moderate to rapid permeability and are classified as Coarse-Loamy and Sandy soils.

The majority of the soils found in the upland area of Chaska are generally very deep, moderately well to well
drained soils formed in glacial till on moraines. They have moderate to slow permeability and are classified
as Fine to Fine-Loamy soils. The remaining soils are generally very deep, very poorly to moderately drained
soils formed in glacial till on moraines. They have moderate to moderately slow permeability and are
classified as Loamy and Fine-Loamy soils.

Table 2-1 shows the drainage characteristics of various soil series found in the City.
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Table 2-1 Soil Drainage Characteristics

Hydrologic Soil

Location Soil Series

Group
Blue Earth B/D
Chaska B/D
Coland B/D
Oshawa D
Minnesota River Estherville B
Floodplain
Hawick A
Minneiska B
Kalmarville B/D
Sparta B
Lester B
Kilkenny B
Glencoe B/D
Hamel C
Uplands
Le Sueur B
Terril B
Houghton A/D
Muskego A/D

Note: Two hydrologic soil groups such as B/D indicate the drained/undrained situations.

The Hydrologic Soil Group (HSG) defines a soil's propensity to generate runoff for a given rainfall event. Four
HSG groups are identified: A, B, C, and D. HSG A soils have the lowest potential to generate runoff and are
typically sandy or gravelly soils. HSG D soils have the highest potential to generate runoff and typically
consist of muck, peaty muck, and tight clay soils. Most of Chaska generally has soil associations of HSG B,
indicating a moderate potential to generate runoff. In many cases, though, grading associated with
development projects reduces the drainage capacity of the soil, increasing its runoff generating potential.
Detail regarding how areas should be modeled dependent on soil type is included in Section 5.

24  KEY WATER RESOURCES

The City has several water resources available for the use and enjoyment of its residents. These major water
resources tend to be Minnesota Department of Natural Resources (MnDNR) public waters and protected
wetlands. Below is a brief summary of the major surface water resources. Public waters and protected
wetlands can be seen on the system maps, included as Appendix G.
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Chaska Lake (PWI #4P)

Chaska Lake is a MnDNR protected water. The lake is located southwest of the downtown area and is
located in the floodplain area of the Minnesota River. Little data is available for Chaska Lake. The lake
appears to have a large wetland fringe and is likely a relatively shallow lake. Its area is approximately

68 acres. The area of its watershed is 525 acres, giving a watershed-to-lake ratio of 7.7 to 1. The lake drains
via a natural overland outlet northeast to Chaska Creek just upstream of the confluence with the Minnesota
River.

Firemen’s Lake (PWI #226P)

Firemen’s Lake is a MnDNR protected water. The lake is located just north of the downtown area and west of
Highway 41. Firemen’s Lake is manmade, originally mined for clay for brick manufacturing. The lake currently
has a beach and is also known as the Chaska Swim Hole. The lake has a maximum depth of 23 feet. Its area
is approximately 8 acres. The area of its watershed is 70 acres, giving a watershed-to-lake ratio of 8.8 to 1.
For water quality purposes, a diversion manhole located east of the lake routes low flows away from the lake,
resulting in a reduced watershed-to-lake ratio of approximately 4:1. The lake drains via a pipe outlet
southwest to the Corps of Engineers Chaska Creek diversion channel.

Clayhole Lake (Brickyard Lake - PWI #225W)

Clayhole Lake is a MnDNR protected wetland. The lake is located just north of the downtown area and east
of Highway 41. Similar to Firemen’s Lake, Clayhole Lake is manmade, originally mined for clay for brick
manufacturing. The lake has a maximum depth of 43 feet. Its area is approximately 17 acres. The area of its
watershed is 240 acres, giving a watershed-to-lake ratio of 14.1 to 1. Similar to Firemen’s Lake, a diversion
manhole located north of the lake routes low flows away from the lake for water quality purposes, resulting in
a reduced watershed-to-lake ratio of approximately 4:1. The lake drains via a pipe outlet southeast to East
Creek.

Courthouse Lake (PWI #5P)

Courthouse Lake is a MnDNR protected water. The lake is located adjacent to and east of the downtown
area. Courthouse Lake is unique in that it is one of six lakes in the metro area that are stocked with trout,
including rainbow, brook, brown, and lake trout. The lake has a maximum depth of 57 feet. Its area is
approximately 10 acres. The area of its watershed is 20 acres, giving a watershed-to-lake ratio of 2 to 1. The
lake drains via a pipe outlet north to East Creek just upstream of the confluence with the Minnesota River.

Lake Bavaria (PWI #19P)

Lake Bavaria is a MNnDNR protected water. Lake Bavaria is a natural lake located in the northwest area of the
City. The lake has a maximum depth of 66 feet. Its area is approximately 162 acres. The area of its
watershed is 760 acres, giving a watershed-to-lake ratio of 4.7 to 1. The lake drains via a natural overland
outlet to the east. Lake Bavaria is one of the primary lakes considered the headwaters for East Creek.

Hazeltine Lake (PWI #14P)
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Hazeltine Lake is a MnDNR protected water. The lake is a natural lake located in the northeast area of the
City. The lake is a shallow lake with a maximum depth of 7 feet. Its area is approximately 161 acres. The
area of its watershed is 550 acres, giving a watershed-to-lake ratio of 3.4 to 1. The lake drains via pipe outlet
to the northwest. Similar to Lake Bavaria, Hazeltine Lake is one of the primary lakes considered the
headwaters for East Creek.

McKnight Lake (PWI #216W)

McKnight Lake is a MnDNR protected wetland. The lake is at the upstream end of a chain of manmade lakes,
created using dams primarily for the purpose of downstream flood prevention. The chain of lakes includes
Wallestad Lake (the IDS pond), McKnight Lake, Jonathan Lake (Upper Lake Grace), and Lake Grace. Little
data is available for McKnight Lake. The lake is likely a relatively shallow lake with a maximum depth of
approximately 20 feet. Its area is approximately 31 acres. The area of its watershed is 3,800 acres, giving a
watershed-to-lake ratio of 123 to 1. The lake drains via pipe outlet to the south.

Jonathan Lake (Upper Lake Grace - PWI #217W)

Jonathan Lake is a MnDNR protected wetland. The lake is part of the chain of manmade lakes discussed
above. Little data is available for Jonathan Lake. The lake is likely a relatively shallow lake with a maximum
depth of approximately 20 feet. Its area is approximately 25 acres. The area of its watershed is 4,080 acres,
giving a watershed-to-lake ratio of 163 to 1. The lake drains via pipe outlet to the south.

Lake Grace (PWI #218W)

Lake Grace is a MnDNR protected water wetland. The lake is the final lake in a chain of manmade lakes
discussed above. The lake has a maximum depth of 22 feet. Its area is approximately 56 acres. The area of
its watershed is 4,190 acres, giving a watershed-to-lake ratio of 75 to 1. The lake drains via pipe outlet to the
south.

25 POLLUTANT SOURCES

The Minnesota Pollution Control Agency (MPCA) maintains up-to-date information on potential sources of
groundwater contamination, including sanitary landfills, hazardous waste sites, dumps, registered
underground and above ground storage tanks, feedlots, abandoned wells, and permitted wastewater
discharges. This information is available through the MPCA'’s Property Transfer File Evaluation Service, free-
of-charge for municipalities.

2.6  FISH AND WILDLIFE HABITAT

The ponds, wetlands, and open spaces interspersed throughout the area provide habitat and travel corridors
for numerous wildlife species. Likewise, the Minnesota River Valley is one of the largest contiguous tracts of
natural area in the Twin Cities metropolitan area and serves as a major corridor for resident and migratory
wildlife species. Ducks and geese are abundant in wetlands and open water areas associated with
depressional wetlands and the Minnesota River, as are reptiles and amphibians such as frogs, turtles, and
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snakes. Vegetative cover in the largely open areas attracts whitetail deer as well as numerous small
mammals.

Likewise, the mix of forest, prairie, and cropland provides exceptional habitat for many generalist species of
wildlife, including deer, raccoon, red fox, and others. Because of the alteration of much of the landscape for
agriculture and development, species dependent on specialized habitats have not been documented.
Although a few impounded waterbodies in the study area have deep enough water to support populations of
game fish, depressional wetlands and surface streams in the area are not deep enough to support permanent
populations of fish species. However, in lower reaches, the City creeks likely support smaller fish such as
minnows, daces, and other similar species.

2.7 LAND USE

Figures 2-1 and 2-2 show the Present and Ultimate land uses for the City. The City has a well-established
industrial park that can be seen in the northeast corner of the City on Figure 2-1. The primary areas of
commercial land use are located along Highways 41 and 212. The City also has well-defined and generally
interconnected open space areas that consist of parks, golf courses, and trail systems that generally follow
drainage patterns along wetlands and creeks/ravines. The majority of the City’s land area is dedicated to low
and medium density residential development. The outer ring along the west and northwest boundaries of the
City are reserved for large lot residential and intended to act as a development buffer.

The southeast and central areas of the City are largely developed. The City recently annexed the southwest
corner of the City, and this area is beginning to develop.

The change over time from undeveloped land uses, like natural and agricultural, to more heavily developed
land uses like low, medium, and high density residential and commercial has had a pronounced effect on
hydrology. The increased impervious surface associated with the urban land uses leads to higher runoff peak
flows and increased runoff volume.

2.8  SIGNIFICANT NATURAL FEATURES

The MnDNR Natural Heritage and Non-Game Wildlife Program maintains a database of rare plant and animal
species and significant natural features. The database can be reviewed to determine if any rare plant or
animal species or other significant natural features are known to occur within the City. This information is
available to municipalities free-of-charge.

2.9  EXISTING FLOOD INSURANCE STUDIES

The sole Flood Insurance Study (FIS) for the City was originally created in September 1972 with the latest
revision in July 1998. The study includes the Minnesota River, Chaska Creek, and East Creek.

All of the Minnesota River adjacent to the City is included in the FIS. Approximately 1,500 feet of Chaska
Creek are included upstream of the Chaska Creek diversion channel, and approximately 2 miles of East
Creek are included from the East Creek diversion channel to the confluence with the Minnesota River.

City of Chaska Local Surface Water Management Plan 10



A
o

=
= al"“‘“‘\““‘“\\‘{
Bl S es
|

Agricultural
Rural Residential
Single Family Detached
(0 Single Family Attached
@ Apartment/Condo
Manufactured Home
@ Commercial
7 Mixed Use
@ Industrial
@9 Public / Semi-Public
(0 Park / Recreation
@ Golf Course
Open Space
Water
Right-of-Way
@ Vacant

— | L1 L I0

Present Land Use Map

Chaska, Minnesota
Local Surface Water Management Plan

Revised: 2018-11-26 By: hduan

Stantec

Disclaimer: Stantec assumes no responsibility for data
supplied inelectronic format. The recipient accepts full

Figure 2-1
» .

1Ny 1Y

responsibility for verifying the accuracy and completeness

of the data. The recipient releases Stantec, its officers,
employees, consultants and agents, from any and all

claims arising in any way from the content or provision
of the data.

V:\1938\active\ 193804209\ GIS\Projects\Fig 2-1 Present Land Use Map.mxd

1:30,000 (At original document size of 11x17)




i

Agricultural
Rural Residential
Conservation Residential
Low Density Residential
(7 Medium Density Residential
@ High Density Residential
(0 Mixed Residential
@ Downtown Mixed Use
@ Commercial
(" Office
@9 Business Park
@D Industrial
@0 Public / Semi-Public
0 Park |
@ Golf Course

Open Space

Water

Right-of-Way
7/, Dahlgren Twp. Growth Area

= T T T T

Laketown
Twp.

Dahlgren
Twp.

LN\

City of
Shakopee

Ultimate Land Use Map

Chaska, Minnesota

Revised: 2018-11-26 By: hduan

1:30,000 (At original document size of 11x17)

. Figure 2-2
@ Stantec

Local Surface Water Management Plan  coomeemeenen oo

responsibility for verifying the accuracy and completeness
of the data. The recipient releases Stantec, its officers,
employees, consultants and agents, from any and all
claims arising in any way from the content or provision

of the data.

V:\1938\active\ 193804209\ GIS\Projects\Fig 2-2 Ultimate Land Use Map.mxd




LOCAL SURFACE WATER MANAGEMENT PLAN
Goals and Policies

April 2020, updated January 2024

3.0 GOALS AND POLICIES

3.1 PURPOSE

The primary goals of Chaska’s LSWMP are to bring the City into statutory compliance and to provide the City
with a framework for effective stormwater management — primarily to guide development and redevelopment
activities but also as a guide for identifying and implementing retrofits to the existing system. These retrofits
may consist of projects such as storm sewer improvements and programs such as updated pond
maintenance or water quality monitoring programs. Additionally, the LSWMP provides clear guidance on how
the City intends to manage surface water in terms of both quantity and quality.

This LSWMP is an update to the 2007 Local Surface Water Management Plan. The LSWMP provides the
City with a plan that meets the requirements of Minnesota Statute 103B and Rule 8410, which describe the
content and requirements for local surface water management plans. The LSWMP is also intended to meet
the requirements of the Metropolitan Council’'s Water Resources Policy Plan as well as watershed
management organization requirements regarding local surface water management plans.

3.2 GOALS AND POLICIES

This section of the LSWMP outlines goals and policies specific to surface water management in Chaska and
its environs. The goals and policies identified below are broad statements regarding the motivation and intent
of the LSWMP. The policies that follow individual goals are specific requirements that promote attainment of
the goal.

The City has maintained its natural drainage patterns throughout most of its development. The City’s goal is
to foster continued optimum use of the natural drainage system while enhancing the overall water quality
entering lakes and wetlands. The intent is to prevent flooding while using identified Best Management
Practices (BMPs) to enhance surface water quality while minimizing capital expenditures by the City.

The City’s goals were established along the guidelines of the goals outlined in the Metropolitan Surface Water
Management Act (M.S. 103B).

The purposes of the water management programs required by Sections 103B.205 to 103B.255 are to:
1. Protect, preserve, and use natural surface and groundwater storage and retention systems;
2. Correct flooding and water quality problems while efficiently managing capital expenditures;
3. Identify and plan for means to effectively protect and improve surface and groundwater quality;
4. Establish more uniform local policies and official controls for surface and groundwater management;
5. Prevent erosion of soil into surface water systems;
6. Promote groundwater recharge;
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7. Protect and enhance fish and wildlife habitat and water recreational facilities; and;

8. Secure the other benefits associated with the proper management of surface and ground water.

Goal 1

Improve the quality of the City’s and the region’s surface water resources by, whenever feasible, decreasing
phosphorus, total suspended solids, and water volume discharge. At a minimum, the City’s antidegradation
goal calls for no increase in phosphorus, total suspended solids, and stormwater volume discharge.

Policy 1.1:

The City will begin reviewing developments in the context of antidegradation and will apply such BMPs as
necessary to maintain or reduce current phosphorus, total suspended solids, and stormwater volume loads.

Policy 1.2:

The City will endeavor to retrofit treatment when opportunities present themselves in public projects.

Policy 1.3:

All the City’s lakes and wetlands will be managed for antidegradation.

Policy 1.4:

The City’s trout waters will be managed for stormwater runoff temperature as part of the antidegradation goal.
Policy 1.5

The City will promote stormwater infiltration where feasible to reduce runoff volume and increase groundwater
recharge.

Policy 1.6

The City will participate in the TMDL Studies of impaired waters within the City and adopt and enforce all
requirements determined necessary to meet TMDLs applicable to the City.

Goal 2

Prevent flooding from surface flows while reducing, to the greatest extent practicable, the public capital
expenditures necessary to control excessive volumes and rates of runoff.
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Policy 2.1:

Trunk storm sewers that serve as elements of the trunk system shall be designed with capacity for 100-year
ponded outflows plus 10-year directly connected flows. Channels and ravines that serve as elements of the
trunk system shall be designed with capacity for 100-year ponded outflows plus 100-year directly connected
flows. The City’s freeboard requirements are applied to the 100-year elevations of these channels and
ravines.

Policy 2.2:

In addition to the 10-year and 100-year ponded flow primary capacity, the conveyance system shall provide
capacity in excess of the 100-year event in the form of overland overflow routes or adequate surface storage
volume. This surface storage volume consists of storage in street low points, within ditches, or in other
transient ponding areas.

Policy 2.3:

Detention ponds must be designed with capacity for the critical 100-year event. At a minimum, detention
ponds must maintain existing flow rates for the 2-, 10-, and 100-year critical events.

Definition: The 100-year critical event is the 100-year event that produces the highest water level among the
24-hour, 7.3-inch rainfall event or the 10-day, 7.2-inch snowmelt runoff event.

Policy 2.4:

The net 100-year peak flow per acres from new development and redevelopment areas must meet the
calculated City average of 0.2 cfs/acres. Alternative standards may be required by the City Engineer in areas
where this requirement may warrant a lesser (or higher) standard for resource protection.

Policy 2.5:

The maximum duration for rainfall critical event analysis shall be 24 hours except in cases where ponds are
landlocked, where back-to-back 24-hour events shall be used. In all cases, a hydrograph method of analysis
shall be used. For the 24-hour rainfall event, or back-to-back 24-hour rainfall events, an Atlas 14 MSE-3
rainfall distribution should be used unless another distribution is specified by the City Engineer. For shorter
duration critical events, other distributions may be used with the approval of the City Engineer.

Definition: Landlocked ponds are those where no outlet exists below proposed or existing adjacent structures.

Regarding policies 2.2, 2.3, and 2.4: For systems that were not designed and implemented to meet current
City standards (i.e., older systems designed prior to current standards or systems located in annexed areas
that were designed to other standards), conveyance capacity and storage requirements may not meet these
requirements. These policy statements in no way imply that the City intends to unilaterally upgrade these
systems.
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Policy 2.6:

All drainage system designs shall incorporate the entire area tributary to the system.

Policy 2.7:

All drainage regional system analyses and designs shall be based on proposed full development land use
patterns.

Policy 2.8:

Planning for intercommunity water resource issues shall consider alternative solutions:

a.

All drainage studies or feasibility studies, whether by a watershed organization or municipality,
leading to projects in a subwatershed with an intercommunity drainage issue, shall consider the
impact of the project on the entire watershed area and shall consider the total intercommunity project
cost.

Except in emergencies, no solutions or partial solutions to intercommunity drainage issues shall be
implemented without prior completion of a feasibility study of options and adoption of a preferred
option by the applicable watershed organization(s).

Policy 2.9:

The following items shall be considered in the management of landlocked ponds:

a.

The flood levels established for landlocked ponds shall take into consideration the effects of water
level fluctuations on trees, vegetation, erosion, and property values. Steeply sloped shorelines
subject to slope failure and shoreline damage should not be in contact with floodwaters for extended
periods of time.

The capacity of proposed outlets from landlocked ponds should not be so small as to cause extended
duration of high water levels that would result in damage to upland vegetation.

Only the existing tributary area may discharge to a landlocked pond, unless a provision has been
made for an outlet from the pond or the right to augmented storage within the pond has been secured
through purchase or easement, except in cases where adverse impacts to vegetation would occur.
The form of outlet may range from temporary pumps to gravity storm sewers. The outlet shall be
implemented before increased water levels are likely to affect vegetation, slope stability, and property
values.

When development occurs adjacent to a landlocked pond and the pond is not provided an outlet,

3 feet of freeboard should be provided above the HWL, determined by modeling back-to-back 100-
year, 24-hour events. When modeling landlocked ponds, the starting water surface elevation should
be the pond’s Ordinary High Water (OHW) elevation. This is typically available from the MnDNR. In
cases where there is not a reasonable approximation, the OHW must be obtained by field survey and
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modeling. Additionally, continuous simulation of average annual rainfall conditions will also provide
insight into whether significant, adverse impact to vegetation would occur due to development around
the landlocked pond.

Definition: Freeboard is the vertical separation between the HWL of the simulated rainfall or runoff event and
the lowest ground elevation adjacent to a structure.

Policy 2.10:

For ponds with a suitable outlet, freeboard will be 2 feet above the HWL, determined by modeling the
100-year critical event. Emergency overflows must be a minimum of 1 foot below the lowest ground elevation
adjacent to a structure.

Policy 2.11:
Adjacent to channels, creeks, and ravines, freeboard will be 2 feet to the 100-year critical event elevation.
Policy 2.12:

Development and redevelopment projects must not exceed existing rates of discharge for the 2-, 10-, and
100-year events. Wherever feasible, the City will look for reductions over existing discharge rates for
development and redevelopment projects.

Policy 2.13:

The City will review developments and manage its stormwater system so that development, redevelopment,
and other infrastructure projects do not overtax the existing downstream stormwater system.

Goal 3
Maintain or improve the quality of water resources within the City.
Policy 3.1:

Wetlands and waterbodies identified on the system maps, included as Appendix G, will be protected
according to standards and requirements outlined in this LSWMP and according to other applicable local,
state, and federal regulations.

Policy 3.2:

The use of BMPs will be required to help minimize pollutants in stormwater runoff. The City has adopted the
CCWMO rules and policies regarding controlling construction site runoff control and waste management for
all construction and land disturbances throughout the City for purposes of implementing BMPs for site
development.
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Policy 3.3:

New water quality ponds will be designed and constructed to provide a water quality treatment volume
equivalent to the runoff from a 2.5-inch rainfall event, or the requirements of the NPDES construction site
permit, whichever leads to higher treatment capacity. In some cases, other BMPs will be used in conjunction
with water quality ponds. In such cases, the performance of the water quality system shall be no less than the
performance of a single pond designed under the 2.5-inch criterion. Given this criterion, in general, under no
circumstances shall overall treatment of a development or redevelopment site fall below 50 percent removal
for phosphorus and 80 percent removal for total suspended solids. More restrictive water quality
requirements may supersede for specific waterbodies (e.g., lakes and wetlands).

Policy 3.4:

Runoff abstraction (infiltration, evapotranspiration, capture and reuse) and minimization of impervious
surfaces should be considered in all projects that involve stormwater management. The City will endeavor to
obtain as much infiltration as possible from existing impervious surfaces when these are included in a project
where infiltration is required.

Policy 3.5:

Newly constructed ponds shall include an outlet design allowing for extended detention of the 1- to 5-year
rainfall event. The modeled hydrograph duration for pond discharge should extend a minimum of 24 hours for
events within the 1- to 5-year range.

Policy 3.6:

Outlet skimming will be required in all ponds. Pond outlet structures shall be designed to provide skimming
up to the calculated peak water level using a 10-year, 24-hour event.

Policy 3.7:

The City will share water quality data and analysis with watershed management organizations (WMOs),
watershed districts, and other cities.

Policy 3.8:

Water quality retrofits in areas with no current water quality treatment will be performed in conjunction with
redevelopment and City restoration projects, as appropriate.

Goal 4

Protect and enhance fish and wildlife habitats, water recreational facilities, and water resource aesthetics.

Policy 4.1:
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The neighborhood and regional benefits to wildlife habitat and aesthetics should be considered in any
proposal to alter or eliminate wetlands, understanding that wetland elimination without mitigation is precluded
by state law and understanding that even mitigated wetland impacts must meet strict sequencing guidelines.

Policy 4.2:
The City will review inlets and outlets for aesthetics.
Policy 4.3:

The City will seek to coordinate with the MNnDNR regarding development of MNDNR public waters and public
water wetlands. Notwithstanding ordinance provisions, both existing and future, that control development of
shoreland areas, the City will seek MnDNR comments on development proposals adjacent to MNDNR public
waters and public water wetlands.

Policy 4.4:

Water resources shall be maintained in such a manner as to preserve or restore their intrinsic aesthetic
qualities and wildlife habitat.

Policy 4.5

Water resources impacted for recreation and fish and wildlife habitat shall be restored when feasible.

Goal 5

Provide information and education either directly or in cooperation with other entities concerning urban
stormwater management and the problems pollutants cause if allowed to enter into our water resources for all
stakeholders, including City Staff, City Council, Planning Commission, developers, and the public.

Policy 5.1:
Enact an education program based on the following objectives to reduce stormwater pollution:
1. Raise awareness of the problem and solutions;
2. Promote community stewardship of the lakes, creeks, and wetlands;
3. Recognize responsible parties and actions to date; and
4. Merge feedback into program execution.
Policy 5.2:

Enact an education and outreach program to satisfy the minimum control measures identified in the City’s
NPDES MS4 permit. The content of this, as outlined in the City’s MS4 permit, includes postings on the City

City of Chaska Local Surface Water Management Plan 19



LOCAL SURFACE WATER MANAGEMENT PLAN
Goals and Policies

April 2020, updated January 2024

website and in the City newsletter, stormwater events and brochures, and close coordination with outside
entities.

Policy 5.3

Cooperate with the WMOs and the Carver Soil and Water Conservation District (SWCD) to broaden the
amount of information and resources available for education. Each entity has valuable expertise on specific
issues, such as erosion and sediment control and river management issues.

Goal 6

Maintain and improve groundwater quality, promote groundwater recharge, and prevent flooding from
subsurface flows.

Policy 6.1:

To the extent that wellhead protection plans identify areas of groundwater recharge that require protection,
the City shall work with the Minnesota Department of Health (MDH) and neighboring communities in
developing adequate protection measures.

Policy 6.2:

Surface water management improvements located in probable recharge areas and areas of high vulnerability
to chemical or petroleum spills shall be designed to promote groundwater protection. Practically, this means
infiltration shall not be considered in developments that include the potential for these types of spills.

Policy 6.3:

The lowest floor or basement floor of a structure shall be 4 feet above the currently observed water table
elevation or 2 feet above any known historic water table elevation.

Goal 7
Classify the City’s waterbodies and develop management goals appropriate to them.
Policy 7.1:

The City will continue performing a phased inventory of its wetlands and lakes to determine their functions
and values and develop corresponding management standards that protect or enhance the City’s wetlands.

Policy 7.2:

The City will share information collected on its waterbodies with the WMOs.
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Goal 8
Protect and preserve wetlands through administration of the Wetland Conservation Act.
Policy 8.1:

Act as the local government unit responsible for enforcing the most current version of the Wetland
Conservation Act.

Policy 8.2:

Discourage wetland disturbance. Wetlands must not be drained or filled, wholly or partially, unless replaced
by restoring, enhancing, or creating wetland areas of an equal public value, as permitted by the Wetland
Conservation Act. Wetland sequencing will be strictly followed where the City protects wetlands as follows:

1. First priority is to avoid the impact;

2. Where the impact cannot be avoided, then the impact must be minimized; and

3. Where the impact cannot be avoided, then the impact must be mitigated.
Policy 8.3:

Up to one-half acre of “debit” wetland (filled or drained) will be allowed to be replaced through wetland “credit”
in a bank which is located outside of Chaska’s City limits. State and County governments are exempt from
this policy (M.S. 103G.222 (e)).

Policy 8.4:

Restrict clearing and grading within close proximity of the wetland boundary to provide for a protective buffer
strip of natural vegetation to promote the interception of sediment and nutrients. In the event that grading
occurs within the wetland buffer, native plant materials shall be reestablished as a buffer strip.

Policy 8.5:

Require that a wetland assessment be prepared for any project that includes a wetland that is currently not
classified. The most current version of the Minnesota Routine Assessment Methodology for evaluating
wetland functions and values is the required method of assessment.

Policy 8.6:

The City has identified wetlands that have a high potential for restoration and is looking for opportunities to
work with landowners to enhance or restore these and other wetlands that, if restored, will provide rate control
and water quality benefits to downstream receiving waters.
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Goal 9
Protect and stabilize streams and ravines with unnatural or excessive erosion within the City.
Policy 9.1:

The City has completed assessment of a select number of ravines and creeks as part of this LSWMP. The
City will look for opportunities to expand the assessment of ravines and creeks as funding becomes available.

Policy 9.2:

The City will look for opportunities to stabilize ravines and creeks that are experience unnatural or excessive
erosion. A focus will be on ravines/creeks identified on the Water Resource Map in Appendix G, the Priority
Project Implementation Plan in Table 6-1, as well as those that discharge to priority waterbodies. Priority
waterbodies are considered lakes, high quality wetlands, and MnDNR waterways and basins.

Goal 10

Prevent, to the greatest extent possible, sediment from construction sites from entering the City’s surface
water resources and control the erosion from drainageways within the City.

Policy 10.1:

The City will maintain a partnership with the Carver SWCD for the enforcement of an Erosion and Sediment
Control Ordinance as outlined in its NPDES permit. In addition, the City has adopted, in Section 5.3.2.2,
Carver County Watershed Management Organization rules and policies regarding construction site runoff
control and waste management for all construction and land disturbances throughout the City for purposes of
implementing BMPs for site development.

Policy 10.2:

The City will identify eroding ravine areas, prioritize stabilization projects, and identify funding sources for
project implementation.

Goal 11

Control development in floodplains and floodways including those subject to FEMA Studies and those that are
not regulated by FEMA Studies, such as ponds, wetlands, lakes, and channels within the City limits.
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Note: Specific policies related to this goal are found in Section 3.2.2. The City’s shoreland management
section of the zoning ordinance (Section 6) also defines limitations to development along shoreland and non-
federally regulated floodplain areas.

Goal 12

Operate and manage the City’s surface water system consistent with best current practices and the City’s
NPDES MS4 Permit.

Policy 12.1:
Projects to correct existing deficiencies, to the extent they are identified, will be prioritized as follows:
1. Projects intended to reduce or eliminate flooding of structures in known problem areas.
2. Projects intended to improve water quality in the City’s priority waterbodies.
3. Projects intended to retrofit water quality treatment into developed areas.
4. Projects intended to reduce maintenance costs.
5. Projects intended to improve wetlands.
Policy 12.2:

The City will actively inspect, and properly operate, maintain, and repair its stormwater system. The City will
follow a regular inspection, cleaning, and repair schedule. Frequency of maintenance will be event-based and
informed by experience and inspection history. The City’s SWPPP outlines the frequency of these activities.
Section 6 of this LSWMP provides some guidelines on pond maintenance and inspection cycles, but the
SWPPP will remain the definitive source on the City’s intended maintenance and inspection schedules.

Policy 12.3:

The City will follow best practices on its own lands and for its own projects including street reconstruction
projects — in accordance with the NPDES construction site permit and the City’s NPDES MS4 Permit.

Goal 13

Ensure that the costs of the surface water system are equitably distributed.
Policy 13.1:

The City will periodically update its storm sewer area charge and stormwater utility rate structures to
accomplish the following:
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1. Meet the requirements of its NPDES permit;
2. Provide for the maintenance of ponds and outfall structures;
3. Conduct repairs to the system;
4. Update its system planning efforts; and

5. Implement water quality retrofits with downtown redevelopment.

Goal 14

Ensure that ISTS that remain in the City do not constitute an environmental hazard.
Policy 14.1:

Where ISTS are known to be failing and pose an imminent environmental hazard, the City will work with the
County to see that these systems are repaired or eliminated. Due to the expertise and resources Carver
County has in this area, the City contracts with the County on installation, inspection, and enforcement
regarding these systems.

3.3  COUNTY, STATE AND FEDERAL AGENCY REQUIREMENTS

This section of the LSWMP presents a synopsis of the current agency requirements while acknowledging the
existence of other requirements that may be applicable. The City is committed to the preservation and
enhancement of its wetlands and water resources through full compliance with local, state, and federal
wetland regulations.

At the state level, only public waters and public water wetlands are protected by statute. Public waters are all
watercourses and lakes that have been inventoried in the public waters inventory. These waters meet certain
minimum basin or drainage size requirements. Public water wetlands include all Types 3, 4, and 5 wetlands in
excess of 10 acres in rural areas and 2.5 acres in municipalities. These wetlands are generally characterized
by open water and emergent vegetation throughout most of the year. The system maps, included as
Appendix G, show the MnDNR public waters and public water wetlands within the LSWMP study area.

If an area meets the MNDNR’s jurisdictional criteria but is not on the state’s inventory, it is not regulated by the
MnDNR. If it does not meet the statutory criteria but is listed on the inventory, it still is subject to MnDNR
regulation. There is no mechanism presently for adding or deleting waters from the inventory. The inventory
was begun in the late 1970s and all state inventories were completed during the early 1980s.
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The MnDNR rules specify that permits may not be issued for any project except those that provide for public
health, safety, and welfare. Any private development projects are effectively excluded from permit
consideration by this requirement.

The other powers and duties of the MnDNR and its commissioner are wide-ranging. As they affect surface
water management within the City, they include:

e Regulation of all public waters inventory waterbodies within the City — to the extent of their Ordinary
High Water Level,

e Regulation of certified floodplains around rivers, creeks, lakes, and wetlands;
¢ Management of the Flood Hazard Mitigation program;

e Dam safety;

e Shoreland management;

e Water appropriations; and

e Agquatic plant management control.

Under Section 404 of the Clean Water Act, including subsequent modifications, the U.S. Environmental
Protection Agency (EPA) and the U.S. Army Corps of Engineers (USACE) regulate the placement of fill into
all wetlands of the United States. Wetlands of the US, as applied to the jurisdictional limits of the authority of
the USACE under the Clean Water Act, are generally defined as wetlands that are contiguously connected to
navigable waters via overland drainage (essentially includes all wetlands that are not landlocked). In 1993,
there was a modification of the definition of "discharge of dredged material” to include incidental discharges
associated with excavation. This modification of the “discharge of dredged material” definition meant that any
excavation done within a wetland required the applicant to go through Section 404 permitting procedures. In
1998, however, this decision was modified so that excavation in wetlands is now regulated by the USACE
only when it is associated with a fill action.

The local and regional wetland rules are governed by the Wetland Conservation Act (WCA), which is
administered statewide by BWSR. The WCA, passed in 1991, extends protection to all wetlands unless they
fall under one of the exemptions of the WCA. The WCA follows a “no net loss” policy. The wetlands covered
under the WCA must not be drained or filled, wholly or partially, unless replaced by restoring or creating
wetland of at least equal public value under an approved replacement plan. Replacement ratio is typically 2:1
(2 acres created for every 1 acre filled) for wetland impacts.
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A designated Local Government Unit (LGU) is responsible for making exemption and no-loss determinations
and approving replacement plans. Currently, the City acts as the LGU for WCA within the City’s subdivision
authority.

The powers and duties of BWSR also include:

e Coordination of water and soil resources planning among counties, watersheds, and local units of
government;

e Facilitation of communication among state agencies in cooperation with the Environmental Quality
Board; and

e Approval of watershed management plans.

The MPCA implements provisions of Section 404 of the Clean Water Act with guidance from the EPA through
a permitting process. The Section 404 permit also requires a Section 401 water quality certification before it
is valid. The EPA has given Section 401 certification authority to the MPCA.

The powers and duties of the MPCA and its commissioner include:
¢ Fulfiling mandates from the EPA, particularly in regard to the Clean Water Act;
o Administration of the NPDES Phase Il MS4 permit;
e Administration of the NPDES construction site permit program;
e Administration of the NPDES industrial site discharge permit program; and

e Development of TMDLs for waterbodies and watercourses in Minnesota (often in conjunction with
other agencies or joint powers organizations such as watershed management organizations).

As it relates to surface water management within the City, this agency is charged with interpreting and
applying aspects of the Clean Water Act. This has led to the City’s need for its NPDES MS4 permit. Total
maximum daily load limits also stem from the EPA’s role as steward of the Clean Water Act.

The powers and duties of the LMRWD include:
e Approval authority over local water management plans;

¢ Ability to develop rules regarding management of the surface water system;
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e Ability to determine a budget and raise revenue for the purpose of covering administrative and capital
improvement costs;

e Regulation of land use and development when one or more of the following apply:
o The City does not have an approved local plan in place;
o The City is in violation of their approved local plan;
o The City authorizes the watershed toward such regulation; and
o Other powers and duties as given in statute and joint powers agreements.
The LMRWD has developed the following standards and included them in its Watershed Management Plan:
e Erosion and Sediment Control Standard
e Floodplain and Drainage Alteration Standard
o Stormwater Management Standard

e Steep Slopes Standard

The powers and duties of the RPBCWD are the same as those of the LMRWD. The RPBCWD has
developed a suite of rules that include floodplain management and drainage alterations, erosion and sediment
control, wetland and creek buffers, shoreline and streambank stabilization, waterbody crossings and
structures, appropriation of public surface waters, appropriation of groundwater, and stormwater management
for the communities within its jurisdiction.

The RPBCWD will continue to implement its regulatory program in Chaska until the City amends its LSWMP,
updates its official controls, and submits the amendment to the RPBCWD for a determination that it will
provide water resources protection equal to or better than the RPBCWD's rules. At that point, the RPBCWD
and Chaska could enter an agreement recognizing that the City will exercise sole regulatory authority for the
relevant RPBCWD rule areas. The RPBCWD will continue to implement those rules it is required to
implement by statute or that are within the watershed district’s sole jurisdiction.

Carver County has been charged with the responsibility of managing the water resources for the portions of
the County not located within another watershed district. This allows them the same statutory authority as the
LMRWD, summarized in Section 3.3.6, above. The CCWMO has developed stormwater management rules
for the communities within its jurisdiction.
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Carver SWCD sits on the Technical Evaluation Panel for administration of the Wetland Conservation Act.
Carver SWCD also conducts construction stormwater erosion control inspections for construction sites that
have obtained permits for land disturbing activities.

Wetlands are delineated in accordance with the Federal Manual for Identifying and Delineating Jurisdictional
Wetlands (1987). Wetlands must have a predominance of hydric soils. Hydric soils, by definition, are
inundated or saturated by surface water or groundwater at a frequency and duration sufficient to support,
under normal circumstances, a prevalence of hydrophytic (water tolerant) vegetation typically adapted for life
in saturated soil conditions. The USACE and the BWSR regulate wetlands as defined by a jurisdictional
delineation.

For wetlands that fall under the MnDNR jurisdiction, the Ordinary High Water Level (OHW) determines the
boundary of MNnDNR jurisdiction. The OHW is established by the MNDNR. A summary of agency jurisdiction
is presented in Figures 3-1 and 3-2.

Metropolitan Council, through Metropolitan Council Environmental Services, serves as a review agency for
local surface water management plans. They also review and approve municipal comprehensive plans.

3.4  WATER RESOURCE MANAGEMENT-RELATED AGREEMENTS

The City of Chaska is party to three joint powers agreements related to surface water management:
1. With Carver County Watershed Management Organization to provide stormwater-related education.
2. With Carver County to provide management of individual sewage treatment systems.

3. With the Carver Soil and Water Conservation District to provide review of erosion and sediment
control (ESC) plans for developing and redeveloping sites and subsequent ESC inspection during
construction.

3.5  WATERSHED GOALS AND STRATEGIES THAT AFFECT THE CITY OF
CHASKA

The City of Chaska goals and policies, outlined above, are a close reflection of those of the WMOs, only
presented through the municipal filter. The WMOs also have specific design standards and criteria that are
required to achieve their goals.
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4.0 WATER AND NATURAL RESOURCE INVENTORY,
ASSESSMENT, AND MANAGEMENT

4.1 INTRODUCTION

This section of the report contains the results of the wetland and upland natural community inventories,
assessments, and management plans, as well as the surface water system assessment. The wetland and
upland inventories used different methodologies and are combined into a Unified Ranking System explained
below. Field work for these inventories occurred in 2000-2001, 2006, and 2013. Field work was conducted
using consistent methods and with the same ecologists.

The surface water system assessment catalogues the various assessments of problems that the LSWMP
must address. The intent is to identify the sources of problems and specific actions the City will take to
address these problems, either independently or in collaboration with some other organization — most
commonly the Carver County Watershed Management Organization or the Lower Minnesota River Watershed
District.

A common theme in this report is to not only conserve natural communities, but also maintain or create
connectivity between them. Linking natural communities with Greenway Corridors adds values to those areas
connected. A portion of this section explains the concept of Greenway Corridors and the process of locating
their alignments within the study area. Greenway Corridors can be seen on the system maps, included as
Appendix G.

The wetland and upland portions of this section contain methods, results, and management recommendations
for particular communities. Also listed are specific management recommendations for community types and,
in some cases, the individual communities themselves.

4.2  UNIFIED RANKING SYSTEM

This inventory of natural communities considers both uplands and wetlands as part of the holistic approach to
planning for their management. As explained in the Upland and Wetland inventory methods later in this
section, the upland areas were classified and ranked using the methods adapted from those employed by
biologists in the MNDNR Natural Heritage Program and the Minnesota Land Cover Classification System
(MLCCS). The wetland communities were assessed using the Minnesota Rapid Assessment Method
(MnRAM) Version 2.0, included in Appendix C.

To provide the qualitative ranking information from these two different methodologies in an easy to
understand format, a Unified Ranking System was used. Wetlands were placed in the unified ranking
categories of Unique, Manage 1, Manage 2, and Manage 3, using the overall Functional Ranking Flow Chart.
This chart is shown in the wetland portion of this section as Figure 4-1. Upland classifications were converted
to the unified ranking as shown in Table 4-1. This system makes qualitative information about upland and
wetland communities available in one location.
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Table 4-1 Unified Ranking System for Natural Communities

Upland Ranking ' Unified Ranking
Unique
AB a
B
Manage 1
BC
C
Manage 2
CD
D Manage 3
1 MnDNR Natural Heritage Program natural community qualitative ranking

system

4.3  MINNESOTA LAND COVER CLASSIFICATION SYSTEM (MLCCS)

In Fall 2007, Carver County completed Minnesota Land Cover Classification System (MLCCS) mapping for
the entire county. The MLCCS can be a very useful and powerful tool for analyzing land cover within the City.
It may provide information about natural areas within the City that were not assessed during the Chaska
LSWMP natural areas inventory, as well as provide information about wetland areas. When using the
MLCCS data, it is important to note the degree that a site was field checked (versus checked from the edge,
from a distance, or via remote interpretation), as well as the date of the visit; both variables can have
implications for the accuracy of the data.

The methodology used for classifying upland areas for MLCCS is the same as that used during the upland
inventory for the LSWMP. However, the MLCCS methodology for defining wetlands differs from the MNnRAM
methodology, and as a result there may be some differences in how wetland plant communities are named in
the two systems.

44  GREENWAY CORRIDORS

Greenways are defined in "Metro Greenprint, Planning for Nature in the Face of Urban Growth" (MnDNR,
December 1997) as: "continuous or patchy areas of vegetation that provide corridors for the movement of
humans and (or) wildlife. They often follow natural waterways or land features, and they may connect natural
areas or other community resources such as cultural institutions.”

From an ecological perspective, a greenway is a way to connect natural areas, with the goal of improving the
overall quality of each site. These greenways are intended to not only maintain or improve natural community
quality, but also to provide natural amenities for the residents of Chaska and Carver County. For example,
close proximity to greenspace is proven to increase property values, as well as provide buffers between built-
up areas. Greenways also provide opportunities for education and recreation.

The conceptual width of the Greenway Corridors represented on the maps in this report is approximately 150
feet. Because there is a limited body of research on how greenways are used by many species of wildlife,
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there is currently no set of definitive criteria for their design. However, available research results tend to
support an intuitive conclusion that wider greenway corridors are better used by more species.

The location of Greenway Corridors was derived from a consideration of factors including natural community
quality and location, future land use, ownership of land, degree of slope, ecological restoration, and others.
Where corridors cross significantly altered landscapes, such as crop fields or drainage ditches, reconstruction
of natural communities is recommended. This includes things such as stream remeandering; prairie and
savanna plantings, reforestation, and other similar activities.

It is recommended that these Greenway Corridor alignments be maintained or shifted only slightly during site
planning for the study area. These alignments, although conceptual, represent what are considered by
project scientists to be the best opportunity for maintaining or improving linkages between existing natural
communities.

45  WETLAND MANAGEMENT PLAN

The goal of this wetland inventory is the management of wetlands based on the functions they perform. Since
not all wetlands are equal in the functions they provide, an inventory and assessment of wetlands allows the
City to set priorities. This plan includes a wetland inventory and ranking system that will assist the City in
establishing priorities and focusing available resources for wetland protection, enhancement, and restoration.

The results of the wetland inventory and mapping effort are shown on the system maps, included as Appendix
G of this LSWMP. This GIS-based wetland map will be used by the City as a planning tool for future projects
that may affect wetlands.

The wetland map and the management discussions of this section of the LSWMP are intended to provide the
following benefits:

e Provide a more detailed inventory of wetlands and water resources than that provided by the National
Wetlands Inventory, including additional wetlands, assessment, and management information;

e Aid in administration of the Wetland Conservation Act (WCA) by providing information regarding the
wetlands’ functions;

e Enhance wildlife values of wetlands by facilitating restoration projects;

e Provide and enhance recreational values of wetlands;

e Designate wetland restoration/enhancement opportunities;

e Protect wetlands and adjacent resources that provide valuable ecological support;

e Provide stormwater protection for wetlands.
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It should be noted that this wetland inventory has been created for planning purposes only. Regulation of
activities potentially affecting individual wetlands will be based on a site-specific delineation of the wetland
boundary as part of a proposed project.

The wetland inventory was organized within the context of the LSWMP. Wetland identification numbers used
for the wetland inventory are based on the major drainage districts defined in the LSWMP. The abbreviations
used for the major drainage districts are shown in Table 4-2.

Table 4-2 Major Drainage Districts

Major Drainage District Abbreviation
Carver CA
Chaska Creek CC
Chanhassen CH
Chaska Lake CL
East Creek EC
Hickory Street HS
Lower Chaska Creek LCC
South Chaska Creek SCC
Upper East Creek UEC

Each wetland is identified by the abbreviation of the major drainage district in which it is located, followed by a
number to differentiate the wetlands.

ArcView Geographic Information System (GIS) software was used to aid in the inventory and final mapping of
wetlands within the study area. GIS provides the City with a map that can be easily updated and integrated
with other data. The Water Resource Map at the back of the report includes the wetland locations, an
estimate of the wetland boundaries, and their classifications. Appendix D contains the associated wetland
classification and stormwater susceptibility rankings based on the wetland type. Preliminary layouts for future
development projects should consider the wetland boundaries on the map as a guide. The wetland
boundaries should be delineated early in the platting process to avoid development within the wetlands and
buffer zones.

4.5.4.1 Wetland Boundary Rectification

A base map was produced that included placing the City boundary on a color aerial photograph (Metropolitan
Council and Farm Service Administration). National Wetlands Inventory (NWI) polygons where then overlaid
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on the base map (USFWS, 1990). Using ArcView GIS, the NWI polygons were corrected to reflect current
conditions in the City. For example, because the NWI polygons were created from 1980 aerial photographs,
wetland polygons within existing roadways were removed. Field observations further refined the boundaries
of the wetlands.

4.5.4.2 Minnesota Routine Assessment Method (MnRAM) Version 2.0

Wetlands are valued for a wide range of functions they perform, such as improving water quality, floodwater
attenuation, and providing fish and wildlife habitat. Wetland scientists have developed methods to assess the
functions of individual wetlands. The assessment evaluates characteristics such as plant community diversity
and structure, connectivity to other habitat types, location in the watershed, and a wide range of other factors.
The assessment is like a “report card” which evaluates the wetland’s functions and quality.

MnRAM Version 2.0 was used to assess the functions of all the wetlands inventoried for this plan. This
method was developed by the Minnesota Interagency Wetland Group as a field evaluation tool to assess
wetland functions on a qualitative basis. It is intended to document the field observations and interpretations
of professionals who have had training and experience in wetland science. This method is not intended to be
a rigid procedure but rather an aid to complement trained observation and interpretive skills with additional
qualitative evaluation.

Wetlands were visited by natural resources professionals trained in using MnRAM to assess wetland
functions for Floral Diversity/Integrity, Wildlife Habitat, and Aesthetic/Recreational value. A copy of MnRAM is
presented in Appendix C.

If a wetland was not inventoried as part of this plan, it shall be assessed at the time that a project is proposed
that may affect the wetland. MNnRAM 2.0 shall be applied by a wetland professional hired by the applicant, or
the City or County will complete the MNRAM assessment and bill the time back to the applicant. The City or
County will determine the classification for each wetland using the completed MnRAM form submitted by the
applicant and the Wetland Classification Flow Chart (Figure 4-1). The City, County, or the applicant may
request the use of a Wetland Conservation Act Technical Evaluation Panel to make a decision on the ranking
of the wetland’s functions.

Following the assessments of wetland functions, the next step in developing this plan was the classifying of
each wetland for future management. Management recommendations are closely related to the functions
each wetland performs in comparison to other wetlands in the study area.

It is important to note that the comparison domain for the wetlands is the study area. It is possible that a
wetland found within the study area may not be considered to be of high quality if compared to a wetland in
northern Minnesota but in comparison with wetlands in the area, the wetland may be valuable for the
functions it performs.
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4.5.6.1 Wetland classification

An overall classification for the wetlands within the study area categorized the wetlands into Unique,

Manage 1, Manage 2, and Manage 3. These classifications are based on the wetland floral diversity/integrity
combined with the wildlife habitat ranking determined from MNnRAM. The process that was used to determine
the overall classification is presented in detail in Figure 4-1. Wetland classifications are shown on the Water
Resource Map at the back of this report.

City of Chaska Local Surface Water Management Plan 36



Wetland is a Rare Natural Community*, is
mapped by MCBS**, or contains rare,
threatened and/or endangered plant
and/or animal species associated with

wetlands present within 9 km.

\

*wetland native plant community having a state element rank of S1, S2 or S3
** Minnesota County Biological Survey

4

Exceptional or high floral
diversity/integrity

e

|
4

Medium to High floral
diversity/integrity

/

I
v

Medium to Low floral
diversity/integrity

I
v

Low floral diversity/integrity

/

Chaska, Minnesota

193802367\Reports\Environmental\ 193804209 Figure 4-1.ppt

Wetland Classification Flow Chart

Exceptional or high wildlife /

Medium hlgh or
medium wildlife

—

Exceptional to medium

high wildlife

Design With Community In Mind

Local Surface Water Management Plan
DATE: 11/27/2018

PROJ. NO.: 193804209

<

Figure 4-1

Unique

Manage 1

Manage 2

Manage 3

Stantec



LOCAL SURFACE WATER MANAGEMENT PLAN
Water and Natural Resource Inventory, Assessment, and Management

April 2020, updated January 2024

4.5.6.2 Stormwater Protection Ranking

One of the purposes of this wetland inventory was to determine stormwater protection standards for wetlands.
There are many types of wetlands, each determined by its hydrology and vegetative composition. The two
hydrologic alterations that affect wetlands the most are bounce and inundation duration.

A wetland’s sensitivity to stormwater input is dependent on the wetland’s community type and the quality of its
plant community. Some wetlands (e.g., sedge meadows) are sensitive to disturbance and will show signs of
degradation unless water quality, bounce, and duration are maintained at existing conditions. Development
adjacent to hydrologically sensitive wetlands must include appropriate mitigation for potential impacts.

On the other hand, there are other wetlands (e.g., floodplain forests) that are better adapted to handle the
fluctuating water levels and influx of sediment often associated with stormwater.

Site visits to wetlands for this survey included a determination of the wetland plant community type(s) and
Floral Diversity using the key provided in MnRAM Version 2.0. The Guidance for Evaluating Urban Storm
Water and Snowmelt Runoff Impacts to Wetlands completed by the State of Minnesota Storm Water Advisory
Group was used as a guide in the determination of wetland sensitivity to stormwater. This document divides
wetlands into rankings that include: highly susceptible, moderately susceptible, slightly susceptible, and least
susceptible. The following are the procedures that were used to determine the wetland susceptibility ranking.

Highly Susceptible: A wetland is considered highly susceptible if:

e Forty percent or more of the wetland complex has a highly susceptible wetland community (-ities) as
shown in Table 4-3 and;

e Highly susceptible wetland community(-ities) have medium to exceptional floral diversity/integrity.

Moderately Susceptible: A wetland is considered moderately susceptible if:

e Forty percent or more of the wetland complex has a moderately susceptible wetland community
(-ities) as shown in Table 4-3 and;

e Moderately susceptible wetland community(-ities) have medium to exceptional floral diversity/integrity

Slightly and Least Susceptible: Wetlands with low floral diversity as determined by MnRAM were considered
to be least susceptible wetlands. Wetlands that do not fall under the high, moderate, or least susceptible
categories are considered slightly susceptible. (Note: This category also includes wetlands or wetland
complexes that contain 40 percent floodplain forest, which is a slightly susceptible wetland community, with
medium to exceptional floral diversity.)

The stormwater susceptibility rankings for each wetland are provided in Appendix D.
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Table 4-3 Relative Susceptibility of Wetlands to Stormwater Impacts

Susceptibility Highly Moderately Slightly Least
Rating Susceptible* Susceptible Susceptible** Susceptible***
Sedge Meadow Shrub Carr’ Shallow Ozpen Gravel Pit
Water
Bog Alder Thicket! | Wet Meadow? |  CUivaied
ydric Soil
Calcareous Wet Meadow" 2 | Shallow Marsh® Dredge/Fil
Fen Disposal Site
. Shallow 5 Low Floral
Low Prairie Marsh? 3 Deep Marsh Diversity
" These can tolerate inundation of 6-
12 inches for short periods; may be
completely dry in drought or late
Coniferous summer conditions.
SV\I/am u Deep Marsh?3 | 2 These can tolerate inundation of
P >12 inches, but are adversely
affected by sediment and/or nutrient
Wetlanc_l loading and prolonged High Water
Community Level.
8 There are some exceptions to wet meadow and marsh
communities.
Lowland 4 Wet meadows that are dominated by reed canary
Hardwood grass.
5 Marshes dominated by reed canary grass, cattail, giant
reed or purple loosestrife.
" Special consideration must be given to avoid altering
these wetland types. Inundation must be avoided.
s I " Water chemistry changes due to alteration by
easona y_ stormwater impact can also cause adverse impacts.
Flooded Basin
" Wetland community types that do not fall under Highly,
Moderately, or Least susceptible ratings are generally
rated as Slightly Susceptible.

" These wetlands are usually so degraded that input of urban stormwater may not have adverse impacts.

Note: There will always be exceptions to the general categories listed above.

All of the inventoried wetlands within the study area were classified for stormwater and habitat protection.
Stormwater protection standards are listed in Tables 4-4 and 4-5. Wetland buffer standards designed to
assist with wetland function and habitat protection are listed in Table 4-6. The stormwater protection
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standards include stormwater quality and quantity protection. The habitat protection recommendations
include buffer zones and no-grading requirements.

The following sections provide details of each protection strategy developed for wetlands within the City and
County.

4.5.7.1 Water Quality

Water quality plays a significant role in the overall quality of a wetland. When the quality of the incoming
water declines, the wetland’s plant community may change with species diversity diminishing — leaving only
those species that are tolerant of high nutrient and sediment loads. Once a wetland’s plant community is
changed, the wetland’s character and ecosystem will change, often to a less valuable system in terms of
biodiversity, habitat for wildlife, and aesthetic enjoyment. Pretreatment requirements have been developed
that, if followed, will help maintain the character of the City’s wetlands. Table 4-4 summarizes these
pretreatment recommendations. BMPs can be used to accomplish the pretreatment requirements given in
Table 4-4.

Table 4-4 Wetland Stormwater Quality Standards

Stormwater Phosphorus
Pretreatment Requirement?

Management Category

Highly Susceptible? 150 ppb?
Moderately Susceptible 200 ppb
Slightly & Least Susceptible NURP

"Includes lakes, creeks, streams, and rivers (as defined by the USGS).

2 Minimum pretreatment requirement must meet NURP design standards.

3 A multi-cell configuration with lower cell being a constructed wetland or infiltration basin is recommended to achieve
these levels of removal.

4.5.7.2 Water Quantity
This LSWMP addresses stormwater quantity impacts to wetlands by providing protection strategies to

maintain the existing integrity of the wetland through special protection strategies for highly, moderately, and
slightly susceptible rankings as described in Table 4-5.
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Table 4-5 Wetland Stormwater Quantity Standards

Hydroperiod Highly Moderately Slightly Least

Standard Susceptible Susceptible Susceptible Susceptible

Storm bounce
100 year
Discharge rate Existing Existing Existing or less Existing or less

Existing Existing plus 0.5 ft Existing plus 1.0 ft No Limit

Inundation period
for 1 & 2 year Existing
Precipitation event

Existing plus 7
days

Existing plus 1

day Existing plus 2 days

Inundation period

for 10 year Existing plus 7 Existing plus 21

Precipitation event Existing days Existing plus 14 days days
and greater
Note NWL on
Run-out control | Note NWL |\ v0 NwL on Map | (0 2.0t above oxintin Map
elevation* on Map P ' 9 (0 to 4.0 ft above

run out) existing run out)

“To be verified by the engineer

Note: Existing in this chart means the existing hydrologic conditions. If there have been recent significant changes in
conditions, it means the conditions that established the current wetland.

4.5.7.3 Wetland Buffer Strip and Setback Protection

A wetland buffer is an undisturbed upland area or restored native vegetation that surrounds a wetland and
reduces negative impacts to the wetland from adjacent development. The needs identified for the
establishment of wetland buffers are related to the functions that wetlands perform. Wetlands perform a
variety of functions such as groundwater recharge, stormwater retention to improve water quality and reduce
flooding, and wildlife habitat.

Wetlands are often neighborhood amenities because they can provide screening from adjacent neighbors and
wildlife viewing opportunities. Wetland buffers can help mitigate potential development impacts to wetlands
by reducing erosion by stormwater; filtering suspended solids, nutrients, and harmful substances; and
moderating water level fluctuations during storms. Buffers also provide essential wildlife habitat for feeding,
roosting, breeding, and rearing of young, and cover for safety, movement, and thermal protection for many
species of birds and animals.

The City will place wetland buffers around wetlands at the time of development according to the wetland’s
classification. An example of a wetland buffer for a wetland with a Manage 1 classification is presented on
Figure 4-2. The City’s buffer standards are shown in Table 4-6 and on the Water Resource Map.

City of Chaska Local Surface Water Management Plan 41



LOCAL SURFACE WATER MANAGEMENT PLAN
Water and Natural Resource Inventory, Assessment, and Management
April 2020, updated January 2024

Table 4-6 Wetland Buffer Standards

Wetland Permanent Buffer =~ Minimum Permanent Minimum Building
Classification Zone Average Buffer Zone Setback from Outer
Width (feet) (feet) Edge of Buffer (feet)
Unique 75 50 20
Manage 1 50 25 20
Manage 2 25 20 20
Manage 3 16 16 10
Streams and Lakes 50 25 10

Wetland restoration/enhancement sites were identified during the field inventory and are located on the Water
Resource Map. Typically, wetlands that were identified for restoration/enhancement had either a hydrologic
impact that could easily be rectified or a plant community that was of Exceptional to High quality. The areas
with Exceptional to High quality native plant populations could, with some minor management, have their
ecological integrity enhanced and exotic species minimized. Restoration of the hydrology of a basin may be
required by the City Engineer as part of a development proposal. Wetlands with high restoration potential are
described in Appendix D. Priority wetland restoration sites are those that involve hydrologic restoration and
may provide other benefits such as reducing flows to receiving waters, improving corridor connections, and
providing valuable habitat if restored. Priority wetland restoration opportunities are listed in Table 6-1.

There are a number of things that residents, cities, or counties can do voluntarily to enhance wetlands and
buffer strips that surround wetlands. This section describes some of these practices.
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4.5.9.1 Enhancement

Native wildflowers, grasses, shrubs, and trees can be planted in the wetland or the adjacent buffer areas to
enhance habitat and stormwater filtering/infiltration. As appropriate for an individual wetland, habitat may be
enhanced by creating more vertical layers (such as adding trees or shrubs where these are absent), and by
adding plants that provide food and cover, such as fruit producing shrubs. Increasing the structural and plant
species diversity in the landscape provides additional habitat niches and can increase the numbers and
species of animals using the area. Native plants also tend to make the landscape more aesthetically pleasing
to the human eye.

Species that are native to the area will probably require the least maintenance, survive harsh Minnesota
weather more easily, and provide the greatest habitat benefits. The book Landscaping for Wildlife by Carroll
Henderson and other references that are available in most bookstores or from Minnesota Extension Services,
can help landowners to add plants that enhance the wetland and increase the variety of attractive plants and
wildlife.

4.5.9.2 Control of Invasive Exotic Species

Several invasive, nonnative species (sometimes called exotics) have become problems in Minnesota
wetlands and adjacent uplands. Some of the most frequently encountered suspects include purple loosestrife,
European buckthorn, Tatarian honeysuckle, reed canary grass, and leafy spurge. These plants invade native
plant communities and can take over rapidly, crowding out native plants that would provide better food and
habitat benefits.

Invasion by exotic species can often be controlled by simply minimizing disturbance to wetlands and buffer
areas as much as possible to avoid the creation of openings for exotics to invade. When infestations are
spotted early, small populations of many exotic species can be controlled by hand removal or direct
application of appropriate herbicides that are licensed for use near water. The Minnesota and Wisconsin
DNR web sites provide great information about identifying or controlling exotic species around wetlands.

4.5.9.3 Habitat Structures

Wetlands provide important habitat for many species of birds and other animals. Adding wood duck nest
boxes and other types of nesting structures for ducks and other birds can augment nesting habitat, help birds
to avoid predators, and enhance opportunities to view and enjoy wildlife. The MnDNR, Minnesota Waterfowl
Association, and other habitat enhancement organizations can provide information about the types and
sources of structures available. Retaining or adding stones, logs, and dead trees near wetlands and within
buffers provides habitat for turtles, other reptiles and amphibians, and resting areas for birds and animals.

Habitat areas may also become refuges for large populations of deer, geese, and wildlife that may become a
nuisance in urban areas. When needed, population control measures should be included in management
plans for these areas. MnDNR staff can provide assistance in the development and implementation of these
plans.
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4.5.9.4 Learning Opportunities

Schools and other organizations can adopt wetlands and adjacent areas for use as outdoor classrooms.
Students, parents, and teachers can add native wetland and upland plants, habitat structures, and other
enhancements to increase learning opportunities and encourage other landowners to make similar
enhancements.

4.6 UPLAND MANAGEMENT PLAN

The following is a brief description of the major natural community types that currently exist or would have
been historically significant in the Chaska inventory area. The descriptions draw from field surveys in the
Chaska inventory area and from resources in Minnesota’s Native Vegetation: A Key to Natural Communities
(1993), and Minnesota’s St. Croix River Valley and Anoka Sandplain: A Guide to Native Habitats (1995).

4.6.1.1 Prairie and Savanna Communities

Sand-Gravel Prairies — Many of the Sand-gravel prairies that exist in Chaska are associated with south-facing
bluffs above creeks or the Minnesota River. Many of these have been heavily impacted by human land use
and suppression of prairie burns. As a result, many have now become overgrown by cedars, prickly ash,
sumac, and tree saplings.

These prairies typically occur on well-drained periglacial deposits largely composed of coarse sands and
gravels, such as terraces of the Minnesota River. These communities are open grasslands with patches of
forbs and exposed soil areas that are often created by a combination of wind erosion and animal burrowing
and digging activities.

Sand-gravel prairie development has also been strongly influenced by periodic fires and drought. They tend to
favor plant species dependent on fire for regeneration and those capable of withstanding droughty conditions.
Typical woody plants include smooth sumac, wild rose, and leadplant. Characteristic graminoids and forbs
include indian grass, side oats grama, prairie dropseed, and junegrass. Characteristic forbs include rough
blazingstar, grey goldenrod, stiff goldenrod, large-flowered penstemon, hoary puccoon, butterfly milkweed,
and large-leafed pussy-toes.

Common animal species include mourning dove, field sparrow, western meadowlark, pocket gopher, red fox,
American toad, and garter snake. Threats include invasion by nonnative grasses, such as Kentucky
bluegrass and smooth brome, and invasion by woody plants.

Wet Prairies — Although not currently documented in this study area, wet prairies would have historically
occurred here, particularly bordering the Minnesota River and perhaps wetlands in the rolling ground in the
upper portion of the watershed.

Wet prairie is an open, shallow wetland community covered with patches of grasses and sedges up to 36
inches or more in height. Forbs and shrubs occur in scattered patches. Common shrubs include slender
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willow and red-osier dogwood. Forbs include cup plant, pale-spiked lobelia, Culver’s root, bedstraws, great
St. Johnswort, asters, blazing star, and tall meadow rue. Common grasses include big bluestem, prairie
cordgrass, blue-joint, and sedges. Common bird species include song sparrow, redwing blackbird, and
American goldfinch. Animals include shrews, voles, mice, and a variety of frogs, toads, and salamanders.

Nonnative pasture grasses such as bluegrass and reed canary grass have often been introduced in these
areas and become dominant in disturbed areas. In the absence of fires, shrubs may dominate some areas,
and changes in hydrology or water quality associated with urban development degrade wet prairies and
encourage domination by exotic and aggressive plant species.

Dry Oak Savanna (Sand-Gravel) — Many portions of the study area mapped as “oak openings” by land
surveyors at the time of settlement would have actually been oak savanna. In the absence of fire, and with
overgrazing by landowners with domestic cattle, these areas lose most of their native plants and later
succeed to brushy oak woodland or forest after cattle are removed.

These are relatively open communities of scattered, generally short, open-grown bur oaks above a layer of
grasses and forbs. Trees may be widely scattered and found in groves with hazelnut or oak brush. Natural
disturbances like gopher mounds and badger excavations are common. Common plant species include the
tree species bur oak and northern pin oak; the forbs prairie rose, leadplant, wild lupine, butterfly milkweed,
purple prairie clover, bird-foot violet, white sage, and various asters. Common grasses include little bluestem,
big bluestem, prairie dropseed, and other short grasses.

Common animal species include mourning dove, indigo bunting, sparrows, squirrels, pocket gophers, and
whitetail deer. Grazing or farming activities, which reduce grass and forb species diversity and encourage
exotics such as leafy spurge, European buckthorn, and sweet clovers, have often degraded these areas.
Regular fires before European settlement maintained these communities, and cessation of fires encouraged
the spread of woody shrubs such as sumac, prickly ash, European buckthorn, and red cedar.

Mesic Savanna — Similar to dry savanna, many portions of the study area that were mapped as “oak
openings” by land surveyors at the time of settlement would have actually been oak savanna. In the absence
of fire, and with overgrazing by landowners with domestic cattle, these areas lose most of their native plants
and later succeed to brushy oak woodland or forest after cattle are removed. One remarkable example
remains in the southwest portion of the study area, immediately adjacent to Highway 212.

Dominated by bur oak trees, mesic savanna consists of a scattering or groups of trees that total less than
70 percent in canopy cover. Oaks in this community typically occur as large-diameter trees with large lower
branches resulting from growth in open surroundings, but may also occur as clumps of many small sprouts
called grubs. Quaking aspen is also found in this community and can occur as a clone of trees or shrubs.

The shrub layer varies by location and influencing factors. It includes such species as chokecherry, juneberry,
gray dogwood, and wolfberry. Herbaceous vegetation is dominated by species typical of mesic prairie in
openings, but plants typical of Oak Woodland/Forest are found under the canopy of trees and shrubs.

Historically, mesic savannas were maintained under the influence of fire and large grazers such as bison or
elk. Bird species found in savanna include northern oriole, indigo bunting, mourning dove, and blue jay.
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Common amphibians and reptiles include tiger salamander and prairie skink. Some rare species in mesic
savanna include eastern spotted skunk and bullsnake.

With settlement by Europeans and the suppression of fires, savannas that escaped clearing and cultivation
quickly succeeded to woodland unless consistently grazed. Currently, these grazed woodlots superficially
resemble native savanna, but lack sufficient native prairie and oak woodland species typical of mesic
savanna. As a result, mesic savanna is among the rarest of plant communities in Minnesota and the Upper
Midwest.

4.6.1.2 Forest Communities

Dry Oak Forest, Big Woods Section — This is a deciduous forest with oaks mainly under 50 feet, few
subcanopy trees, a dense shrub layer, and a patchy ground layer of moderate diversity. Typical canopy trees
include northern pin oak, bur oak, and black oak, with black cherry, trembling aspen, and paper birch in the
subcanopy. The shrub layer typically includes hazelnut, gray dogwood, currant, and raspberries. The ground
layer includes Virginia creeper, wild grape, bracken fern, wild geranium, Pennsylvania sedge, and a variety of
spring ephemeral flowers.

Typical animal species include woodpeckers, chickadees, vireos, chipmunks, squirrels, and whitetail deer.

Past logging may be indicated by absence of larger, single-stem trees and woody debris. Grazing and
fragmentation by roads and trails often reduce diversity of shrub and ground species in forest communities
and encourage invasion by nonnative plants. European buckthorn and tatarian honeysuckle are particular
problems in dry oak communities.

Mesic Oak Forest, Big Woods Section — Canopy trees are typically taller in mesic oak forests than in dry oak
forests, and northern pin oak is replaced by red oak in the canopy. Large, single-stemmed trees more than
15 inches in diameter are common, with a variety of woody plants at all heights, and a mixed ground layer of
seedlings and herbs. Common tree species include white, red, and bur oak with basswood, ironwood,
butternut, bitternut hickory, black cherry, birch, and sometimes musclewood in the subcanopy. Shrubs may
include chokecherry, hazelnut, silky and pagoda dogwood, and other fruiting shrubs. The ground layer
frequently includes wild grape, Virginia creeper, poison ivy, wild geranium, black snakeroot, and a variety of
ferns and spring ephemerals, such as round-lobed hepatica.

Animals are typical of those found in other oak communities, including songbirds, flycatchers, blue jays,
chipmunks, squirrels, white-tail deer, and several species of frogs and the American toad. Past logging and
grazing may have removed canopy trees and reduced diversity in ground flora. Buckthorn and tatarian
honeysuckle are common invaders, and oak wilt may spread in disturbed stands, particularly in areas of
active construction.

Oak Woodland-Brushland, Big Woods Section — Oak woodland communities are characterized by a
somewhat open canopy (intermediate between savanna and forest) dominated by open-grown bur and
northern pin oaks. They have a pronounced shrub layer containing oak seedlings and sprouts. Oak
Woodland-Brushland can have a shrub layer dominated by multiple stemmed oak “shrubs” caused by
frequent top-killing of the stems, often by intense fires.

City of Chaska Local Surface Water Management Plan 47




LOCAL SURFACE WATER MANAGEMENT PLAN
Water and Natural Resource Inventory, Assessment, and Management

April 2020, updated January 2024

The ground layer includes herbs and other woody plants characteristic of both dry oak forests and prairie
communities. Fire scars may be evident on older trees. Common plants include bur, red, and pin oaks,
hazelnut, gray dogwood, and other fruit-bearing shrubs, Virginia creeper, leadplant, hog peanut, bracken fern,
pointed-leaf tick trefoil, and woodland sunflowers.

Animals include mourning dove, catbird, indigo bunting, squirrels, coyotes, and white-tail deer. These
communities have often been degraded by grazing, soil compaction, and suppression of fires. These
activities lead to invasion by exotic species such as Kentucky bluegrass, European buckthorn, and tatarian
honeysuckle. In Chaska Creek, the presence of these exotic species has significantly reduced the species
diversity of Oak Woodland — Brushland communities.

Maple-Basswood Forest, Big Woods Section — This is a deciduous forest community that has a closed or
nearly closed canopy (80-100%) that exceeds 65 feet in height. The canopy is dominated by sugar maple,
basswood, and, prior to Dutch elm disease, American elm. Other tree species often present include northern
red oak, slippery elm, bur oak, and white and green ash. It is composed of species that are not tolerant of fire.
The subcanopy of Maple-basswood forests tends to be composed of several age classes of trees and tends
to have patches of shrubs and tree seedlings where the most sunlight reaches the forest floor. Members of
the subcanopy and shrub layer often include musclewood, ironwood, bitternut hickory, pagoda dogwood, and
leatherwood.

Dominant forbs in Maple-Basswood forests are spring bloomers, which allows them to capture the greatest
amount of sunlight before tree leaves emerge and the canopy closes. Common species here include trout
lilies, bloodroot, wild ginger, nodding trillium, and early meadow rue.

The animal species most present in Maple-basswood forest are typical of other deciduous forests and include
white-tail deer, white-footed mouse, eastern chipmunk, scarlet tanager, white-breasted nuthatch, and a
number of woodpeckers. Characteristic species include cerulean warbler, gray fox, fox snake, and five-lined
skink. Maple-basswood forests also host some species that require large, contiguous forest tracts, such as
the red-shouldered hawk and ovenbird. The Louisiana water thrush, a bird that inhabits the edges of fast-
flowing streams in forests may also be present in some of the more secluded areas along Chaska Creek.

Lowland Hardwood Forest — This is a deciduous forest with a variable canopy, with coverage from 50 to

100 percent. Lowland hardwood forests occur on mineral soils and are often located near the margins of
lakes and wetlands, in ravines, and at the base of north-facing slopes. Common tree species include green
ash, American elm, eastern cottonwood, basswood, and bur oak. Subcanopy trees may include ironwood,
red elm, and box elder. Common shrubs include red osier dogwood, pagoda dogwood, prickly ash, hazelnut,
and gray dogwood. The ground layer may include Virginia creeper, ferns, sedges, woodland horsetail, green-
headed coneflower, and jack-in-the-pulpit.

A wide range of common forest animals and birds use these forests as habitats. These forests have typically
been degraded first by grazing or draining and later by the subsequent invasion of exotic plant species such
as European buckthorn and reed canary grass. Logging and trail development also fragments these areas
and spreads exotic species.
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4.6.1.3 Other Natural Communities

Conifer Plantations — Large plantations of conifers were often planted in rural portions of the Chaska Creek
area after the 1930s because they were believed to prevent erosion. Often these are single species groves of
red pines, planted closely together in rows, while in other cases, a mixture of species is planted. Some of the
conifers that have been commonly planted in Chaska Creek include red pine, Scotch pine, white pine, jack
pine, white spruce, and Colorado blue spruce.

During the early years of a plantation, the ground cover continues as a field or prairie, as it was previously.
Eventually, the shade created by the conifers and acid from needle drop eliminates most ground cover
vegetation, and the community’s ground layer becomes highly simplified or bare. The plantations may
provide shelter from wind, cover, and breeding areas for songbirds, owls, and other species, but also create a
dense monoculture with low diversity, and may require thinning with age to preserve the health of the trees.

Old Field/Old Home Site — “Old field” is a term used to describe areas that were grazed or farmed, but where
active cultivation or grazing has ceased. These often have a simplified vegetation community, dominated by
smooth brome or other nonnative grasses. A few prairie forbs such as yarrow and sunflowers may remain,
and aggressive clonal plants such as goldenrod may form large, single-species colonies, which are
characteristic identifiers for these areas.

The fields may also include red cedar individuals or glades. While these communities may provide some food
and cover for birds and other animals, they have a low diversity of native plants. Regular controlled burns
may help to control nonnative species and bring back some native prairie plants. These areas may be good
candidates for prairie restoration.

The Natural Resource Inventory methodology includes the following steps:
e Identification of Natural Area Sites and Delineation of Natural Communities.
e Field Inventory of Natural Communities.
e Classification of Natural Communities.
e Ecological Ranking of Natural Communities.

All natural resource inventory sites and communities are shown on the system maps, included as
Appendix G.

4.6.2.1 I|dentification of Natural Areas

The boundaries of natural areas and natural communities were delineated using stereo pairs of 1:15,840
scale, infrared aerial photographs. All natural area and natural community boundaries as well as any other
relevant information, such as other biological surveys, were then drawn on overlay maps. At this time, a
review of all existing information on natural resource features was conducted. This existing information

City of Chaska Local Surface Water Management Plan 49



LOCAL SURFACE WATER MANAGEMENT PLAN
Water and Natural Resource Inventory, Assessment, and Management

April 2020, updated January 2024

included such sources as National Wetland Inventory Maps, MnDNR County Biological Survey databases and
maps, and cultural resource inventories.

4.6.2.2 Field Inventory of Natural Communities

The field inventory is a qualitative assessment of natural communities. The field survey included identification
of major plant species in the canopy, subcanopy, shrub, and ground cover of forest and woodland natural
communities. In non-forested natural communities such as wetlands or prairies, dominant grasses and forbs
(other non-woody plants) were identified. The field inventory emphasized gathering data on disturbance
indicators of natural communities. Disturbance indicators include invasion by exotic species, erosion, grazing,
and logging activities. This information provides a solid starting point both for understanding the present
condition of the natural community as well as for developing future management objectives.

4.6.2.3 Classification of Natural Communities

Minnesota’s Native Vegetation, A Key to Natural Communities (Minnesota Department of Natural Resources,
1993) was used to identify and classify the natural areas sites. This key is the best available statewide guide
to the classification of native plant communities and is the method used to classify natural areas in the
MLCCS methodology. Field inspection indicated that some portions of the sites identified in Chaska Creek
are dominated by nonnative vegetation, and are therefore not classified in the key. These areas were given
common descriptive names to identify the plant community types, such as “old field” and “Conifer plantation”.
Appendix E summarizes the natural community types found for each site in Chaska Creek, as well as
documented plant species for each community.

4.6.2.4 Ecological Ranking of Natural Communities

To provide further information to the City about the quality of natural areas that were surveyed, each natural
community was assigned an ecological ranking, ranging from A to D, with “A” quality communities being the
highest in ecological quality and “D” communities being the lowest. Standard ecological criteria that are used
to evaluate the health of natural communities were used to determine the quality rankings.

These criteria include degree of native species diversity, age of trees, and amount of disturbance, such as
invasion by nonnative plant species. The rankings reflect how closely the community area being studied
resembles an intact or “pristine” community of its type in the local area — “A” quality communities are most like
intact natural areas, “D” quality communities have been highly altered from this standard. Due to the high
level of human activity in urbanizing landscapes, “A” quality communities are rare. The rankings used in this
report are based on the same set of criteria as those used by the Minnesota County Biological Survey in their
statewide rankings.

Additional factors need to be considered by the City and its residents to prioritize sites for management, such
as surrounding land uses, suitability for active or passive recreational use, cost of restoration and
management activities, and other criteria. This ranking is a ranking of ecological qualities only and provides a
starting point for evaluating natural areas in the watershed.
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To summarize the ecological rankings found on maps in this report:

A. Excellent quality — approaches presettlement condition.

B. Good Quality — minimal disturbance.

C. Fair Quality — significant disturbance, but restorable.

D. Poor Quality — high level of disturbance; restorable, but only with a great deal of effort.
NA Ranking system does not apply/extremely difficult to restore to original condition.

Communities with excellent to good (A to B) quality generally exhibit little disturbance and are high in species
diversity. For example, forest communities would be comprised of old growth trees and have a diverse group
of shrub and ground cover species characteristic of the natural community type. Disturbances from human
activities and invasion by nonnative shrubs such as buckthorn would be absent or minimal.

Fair quality (C quality) natural communities have been disturbed by grazing, farming, or other activities, but
with proper management techniques, such as prescribed burning, could be upgraded to a higher quality.
Poor quality (D quality) natural communities are severely disturbed and can only be restored to a higher
quality with considerable effort and expense.

Poor quality natural communities have generally had their characteristic plant species assemblage replaced
by weedy native and/or nonnative species. Communities assigned an NA do not meet minimum standards to
be classified as a natural community, are extremely altered from their original composition, or are human-
created environments such as conifer plantations and old fields. The ecological ranking for each community
is summarized in Appendix E.

If an upland natural area was not inventoried as part of this LSWMP, it shall be assessed at the time that a
project is proposed that may affect the area. An “upland natural area” shall be considered to be one
composed primarily of plants native to Minnesota. An inventory shall be conducted by a natural resources
professional hired by the Applicant using the Minnesota Land Cover Classification System (MLCCS).
Information gathered shall include at minimum:

e MLCCS Cover Type.
e Quality.
e Invasive species code(s) and cover class modifier(s).

e List of dominant plant species, by structural layer (i.e., canopy, shrub, herbaceous layer) including
estimated average size of canopy trees, by species.

The Applicant may also elect that the City’s natural resources staff complete the work, with the time billed
back to the Applicant.
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In some circumstances, at the City’s discretion, the MLCCS information completed by Carver County may be
substituted for the field review. At a minimum, the data from the existing MLCCS must be field checked to
level 3 or 4, include information on community quality, and have been completed by an experienced ecologist
with good working knowledge of the local plant communities and local flora. In addition, the field visit date
from the County MLCCS must be within 3 years of the current project.

Following are general management strategies for prairie, savanna, wetland, and forest communities. These
management strategies are intended to be general; therefore, more specific management recommendations
may be necessary for individual natural communities and sites.

4.6.4.1 Prairie and Savanna Management

Prior to European settlement, the health of prairie and savanna plant communities was influenced by climate,
animals, and fires that probably occurred annually to every few years on most sites. Some fires occurred
naturally, while most were set by Native Americans. These fires maintained the openness of prairies by
controlling the growth and spread of trees and shrubs, removing accumulated plant litter, enabling earlier
warming of soil in spring, and returning nutrients to the soil. With the spread of agriculture and urban
development, fires have been suppressed, leading to the spread of shrubs, trees, and exotic plants in prairie
and savanna communities, and loss of diversity of native grasses and forbs. The activities of large and small
mammals, insects, and other organisms also helped to maintain prairie communities by spreading seeds,
burrowing to loosen soils, and pollinating prairie plants.

In addition to the suppression of fires, prairies and savannas have been degraded by grazing, which reduces
forb diversity and encourages the dominance of clonal plants (such as goldenrod) that are unpalatable to
livestock in old field areas. Other factors responsible for the decline of prairie and savanna communities
include tree planting, plowing, slope erosion, and frequent mowing.

Less than one-tenth of one percent of the prairie and savanna landscapes that once existed in the Twin Cities
area remains. The goal for managing the remaining remnants should be to maintain or restore as much of
the original diversity as possible, through reestablishing or mimicking the processes that helped to maintain
these plant communities.

Prairie and savanna management should consider the following actions, as appropriate for each site:

e Remove exotic species with appropriate methods. Cutting and herbicide treatment are probably most
appropriate for tree and shrub species such as black locust, sumac, tatarian honeysuckle, and
European buckthorn. Repeated herbicide treatments or biological controls may be needed for some
exotic species such as leafy spurge, black locust, caragena, and reed canary grass.

e Remedy disturbance problems where possible, by doing such things as closing trails where erosion is
occurring, reducing or rotating grazing to maintain plant populations, or preventing the disposal of
refuse into eroding ravines.
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e Use prescribed burns to: control cool season grasses and other exotics, remove accumulated plant
litter, encourage sprouting of prairie plants from the seed bed, and maintain the health of the prairie
for the long term. Burns may be scheduled annually at first, and reduced to every 3-4 years,
depending on the amount of litter available to successfully support a burn. Vary the burn regime over
the long-term to include both fall and spring burns.

o If elimination of exotics and prescribed burns over several seasons fail to restore desired diversity,
consider plant community restoration through overseeding of cut and burned areas, or by seeding
select areas. Restored prairies and savannas will require maintenance through infrequent mowing or
prescribed burn regimes (burning is preferred over mowing when possible). Plantings should use
native seed from local sources.

e In general, savannas should be burned less frequently than prairies and droughty sites burned less
frequently than mesic or wet sites. Average burn frequency for the dry prairies and savannas that
characterize Chaska Creek is approximately three years, with a range of 1-20+ years. In addition,
burn frequency should be nearly annual the first couple of years in some cases when control of
invasive species is a management objective.

¢ In general, more frequent fires favor grass species and less frequent fires favor brush, trees, and
prairie forbs (flowering plants).

e Seasonal timing can have a profound effect on species composition. Past research indicates that
spring fires, conducted prior to April 15 in normal years, tend to favor cool season grasses and
summer-blooming forbs. Late spring fires (April 15 — June 1) tend to favor warm season (usually
native) grasses and often negatively affect forbs and tree/shrub species. Summer burns would mimic
lightning-set fires, and although these did occur, they appear to have been less of an influence on the
presettlement landscape than human-set fires. Current information indicates that fall fires (after
September 1) are most effective at maintaining a balance between grass and forb species and control
brush the best. There is also reason to believe, based on historical records, that frequent fall burns
most closely mimic the presettlement burning pattern used by Native Americans in the Upper
Midwest.

¢ Mowing can also be used on sites with adequate accessibility and low risk for site disturbance.
Mowing somewhat mimics the effect of grazing and can give many of the effects that prescribed
burning can. Proper timing and techniques in mowing can be used to maintain a healthy balance
between grasses and forbs.

¢ Management of native communities, especially prairie, must also consider effects on the animal
populations that are dependent on the community. The influence of management activities (i.e.,
burning) are not completely understood on animals such as butterflies (invertebrates). To minimize
the potential for devastating impacts on community obligate species and/or fire-sensitive species,
management should be carried out so as not to influence the entire area upon which these species
depend. An example would be not burning an entire prairie at once; this would leave refugia for the
species of concern and allow for potential recolonization of burned areas.
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Monitor the effectiveness of management activities, and changes in plant and animal species in
managed areas. Adjust activities as needed based on monitoring results.

4.6.42 Forest Management

Most of the forest areas in Chaska Creek have been grazed for extended periods of time and, in some cases,
logged over. Forest communities in Chaska Creek are generally associated with ravines, steep slopes, and
sharply rolling glacial topography. They are therefore sensitive to the impacts of erosion and sedimentation. In
addition, roads and trails frequently fragment forest communities. All of these activities encourage invasion
by aggressive exotic species — particularly buckthorn, garlic mustard, and tatarian honeysuckle.
Fragmentation also reduces the value of the forest community for wildlife species such as migratory songbirds
that require “interior” forest areas that are well buffered from human disturbances.

Following are management strategies for maintaining and restoring the diversity and health of forest
communities:

Avoid cutting trees in areas containing invasive nonnative shrub species. Where cutting trees is
necessary, cut exotic shrubs and treat with a basal application of an appropriate herbicide. Where
developments are proposed within or adjacent to forest areas, removal and treatment of invasive
nonnative shrubs can be incorporated into the overall site preparation process.

Mast-bearing trees such as oak and hickory should be given particular protection due to their value to
wildlife. Other trees through their seeds or buds also serve as important food sources for wildlife;
these include maples, elms, aspens, basswood, cherry, hackberry, and birch.

Large trees, particularly those containing cavities, should not be removed unless necessary. Dead
standing and downed trees should likewise not be removed unless they present a safety hazard.
While humans sometimes perceive a forest with dead trees as messy, dead trees are important
because they harbor a high diversity of plants and animals throughout their decomposition cycle.
However, “sanitation cuts” may be necessary where oak wilt or Dutch elm disease are present.

Encourage removal of weedy and/or exotic tree species such as Siberian elm, box elder, Russian
olive, black locust, and eastern red cedar. Plant higher value native trees and shrubs following
removal.

Oak forest communities are adapted to fires and can often be improved through prescribed burns.
Prescribed burns will generally increase species richness of grasses and forbs, encourage oak
seedling germination and sprouting, and kill back exotic or invasive shrub species. Where oak forest
communities occur adjacent to prairie and savanna communities, fires from prescribed burns should
be allowed to burn into the oak forest. Burn more frequently in early years and less frequently as
exotic species are controlled. Include both spring and fall burns in the management regime.

Maple-basswood and lowland hardwood forest communities are generally not adapted to fires and
should be burned infrequently or not at all. Prescribed burns in oak forest communities will generally
discourage succession to a more mesic forest community such as maple-basswood.
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Although not a “hot spot” for oak wilt, this disease should be of particular concern in Chaska Creek due to the
presence of oaks trees throughout most of the watershed. Oak wilt is spread by construction activity or other
root or limb damage during the growing season. Openings created by oak wilt can augment invasion by
exotic species if not replanted or managed to restore oak woodlands. Control oak wilt using methods
recommended by the MnDNR, Division of Forestry.

Oak trees should not be cut, pruned, or injured during the growing season (April-October). Exposed roots
injured by construction activities are just as likely to result in oak wilt infection as cut branches. If injury
occurs, the wound should be treated with a tree wound dressing within 15 minutes or less to reduce the
infection potential. A vibratory plow can be used to sever roots along the edge of any construction area prior
to beginning work. This will prevent the transfer of oak wilt fungus from exposed roots or through root grafts
between trees and allow for regeneration at the point of cutting.

Tree protection zones should be fenced to prevent entry or compaction by construction equipment. Soil and
construction materials should not be stored within the tree protection zone, as this can result in contamination
of the tree protection zone and/or other construction sites.

4.6.4.3 Specific Recommendations

These recommendations provide guidance on the preservation and management of natural area sites and
natural communities. Specific management recommendations are given later in this section with the
descriptions of each individual community.

Priority natural communities are those communities with a ranking of BC (good quality) or higher and are
listed in Table 4-7. These communities should be given special consideration for future protection and
management due to their quality. Some communities are recommended for follow-up survey work because of
seasonal timing of the original survey or the strong likelihood of additional rare species. A listing of these
communities is included in this section.

Table 4-7 Priority Natural Communities

Community ID Community Type Quality Rank
HS-U-2 Maple-Basswood Forest AB
LCC-U-2 Maple-Basswood Forest B,C
CL-U-1 Mesic Oak Forest, Big Woods Section BC
CL-U-3 Maple-Basswood Forest BC

A common theme in this report has been the connectivity between natural communities. Linking natural
communities with greenway corridors adds values to those areas connected. These values are realized
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through a greater diversity of flora and fauna and a healthier overall ecosystem. In natural systems, diversity
almost always provides greater stability.

The presence of a corridor also allows genetic material to flow between otherwise isolated natural areas,
maintaining the gene pool of plants and animals for future generations. Humans also realize the benefits of
corridors through enhanced recreational opportunities such as expanded trail systems. However, where
sensitive natural resources are present, recreational uses would need to be limited to avoid negative impacts.

The use of corridors embodies many of the specific and general recommendations and management
strategies provided in this report. Corridors provide the overall framework under which these
recommendations can most effectively be carried out. A considerable proportion of the land area within the
study area is sensitive to development due to unsuitable soils, steep slopes, wetlands, or floodplains. For this
reason, including land in corridors does not necessarily decrease land available for residential development,
agriculture, or transportation. Corridors can be maintained as part of adjacent developments, construction of
public infrastructure, or as part of large regional corridor projects.

Some of the key areas that could be included in corridors are:
o Bluff lines, particularly the bluff line just north of Chaska Creek.
e Chaska Creek, its natural communities, and those that radiate from the creek corridor.
e Contiguous parcels of forest, adjacent wetlands, and other natural communities.

e Where natural areas are separated by existing agricultural fields and/or future development, create
corridors at least 150 feet wide along natural drainageways or other features.

e Twin Cities & Western railroad right-of-way. Expanding the width of this human-created corridor will
become increasingly important for connecting natural communities as development occurs in the
Chaska Creek area of Chaska.

e Use TH 212 as a corridor for natural communities, including reconstruction of Oak and Maple-
Basswood Forest, as well as Tallgrass Prairie and Savanna.

e Communities with rare species should remain as connected to nearby natural areas as possible. This
would allow for natural movement of genetic material between these sites over time and provide
greater stability for all connected areas.

o Development should not infringe on steep or highly erodible slopes. The long-term cost of correcting
slope failure problems far exceeds short-term gains made through development.

Ecological restoration is the process of reintroducing processes and species to a particular natural
community. It involves the management of a pre-existing natural community toward improved health and
function. This process should not be confused with natural community reconstruction, a process where a
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group of native species is planted where substantial human alteration occurred. An example of a
reconstruction would be the planting of prairie grasses and flowers into a crop field or construction site.
Almost without exception, restoration is a far better option that reconstruction. This is because typical
reconstructions rarely have the potential to reach the level of diversity and functionality found in even a poor
quality pre-existing natural community (remnant).

Prior to undertaking a restoration effort, a plan should be developed that identifies the goals of the restoration
and how it will be implemented. Monitoring before and after restoration should also be carried out to
document success/failure of the restoration effort and to provide feedback on whether management strategies
are effective. This monitoring may be as simple as taking photos from a known point in successive years or
may be as involved as research-oriented quantitative data collection.

Within the body of this report, each natural community is assigned a ranking of restoration potential. It takes
into account such factors as degree of past disturbance, level of exotic species infestation, physical and
financial resources needed for restoration, and others. These restoration potential rankings can be
summarized as follows:

Good Little or no effort required to maintain or improve quality of natural community.

Moderately Good Minimal effort required to maintain or improve quality of natural community.
Improvement in quality could be realized in a short period of time with relatively little
input.

Moderate Some physical and financial efforts would be required to restore these communities.

Substantial improvement in quality in the short-term might require an intensive
restoration effort. Forested communities with a moderate restoration potential may
improve in quality over the course of decades without intervention.

Moderately Poor These communities have often experienced significant alteration through human
activity. Substantial improvement of these communities in the short-term often
requires substantial efforts. Recovery of forested communities in this category
without active restoration may take up to 60 years or more.

Poor These communities have had much of their composition, structure, and function
altered by human activity. Restoration of these communities often involves extensive
investment of physical and financial resources. Recovery without active restoration
of forests in this category will typically take up to 100 years or more.

Most natural communities have some restoration potential. However, given that physical and monetary
resources are often a limiting factor for restoration, the natural communities listed in Table 4-8 are suggested
as most suitable for restoration efforts within the City.
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The management standards outlined in Table 4-9 represent a generalized set of techniques and practices
that can be applied to natural communities to protect and/or enhance their composition, structure, and
function. These recommended management standards have their foundation in commonly accepted scientific
principles for natural community management and ecological restoration.

The recommended strategies presented in Table 4-9 are based on the quality of a particular natural
community represented by the unified rank given for each upland natural community.
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Table 4-8 Natural Community Type and Restoration Potential

Community ID Community Type Rank Restoration Potential

GC-U-3 Mesic Oak Fore_st, Big Woods c Good
Section

GC-U-2 Mesic Oak Forest D Good
GC-U-1 Oak Woodland-Brushland D Good
GC-U-14 Maple-Basswood Forest C Good
GC-U-6 Mesic Oak Forest CD Good
LCC-U-2 Maple-Basswood Forest B,C Good
SCC-U-2 Mesic Oak Forest CD Good
LCC-U-4 Oak Woodland-Brushland D Good
HS-U-2 Maple-Basswood Forest AB Good
CL-U-1 Maple-Basswood Forest BC Good
CL-U-3 Mesic Oak Forest BC Good
EC-U-24 Oak Woodland-Brushland C Good
EC-U-25 Oak Woodland-Brushland C Good
LCC-U-3 Lowland Hardwood Forest C Moderate / Good
SCC-U-1 Oak Woodland-Brushland CD Moderate / Good
SCC-U-4 Maple-Basswood Forest CD Moderate / Good
SCC-U-3 Oak Woodland-Brushland D Moderate / Good
HS-U-3 Mesic Oak Forest C Moderate / Good
CA-U-1 Mesic Oak Savanna D Moderate / Good
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Table 4-9 Recommended Upland Management Standards

Management
Classification

Management Activities

Minimize loss of canopy trees in forest communities, particularly species most representative of community type.

Avoid impact to better quality portions of the site, with no permanent alteration greater than 150 feet from
buildings.

Where impacts occur, replant with native species typically found in that community type in Chaska.

Manage 3

In areas of development, landscape with native species typically found in Chaska.

Where possible, maintain or create connectivity with other natural communities.

Protect hardwood canopy trees in forest communities during construction activities, particularly species most
representative of community type.

Minimize total area of disturbance: no permanent alteration greater than 100 feet from building pad.

Manage 2 Avoid impact to better quality portions of the site.

Where impacts occur, replant with native species typically found in that community type in Chaska.

In areas of development, landscape with native species typically found in Chaska.

Where possible, maintain or create connectivity with other natural communities.

Community type structure should be maintained (i.e., canopy, subcanopy, ground layer).

Avoid impact to all but the poorest quality portions of community, and no permanent alteration greater than 75
feet from building pad.

Where impacts occur, replant with native species typically found in that community type in Chaska.

Manage 1 In areas where development occurs, planning tools such as clustered housing should be strongly considered.

Treat diseased trees in natural communities (i.e., oak wilt/Dutch elm disease) on a case-by-case basis, taking
into account the surrounding ecosystem.

Maintain and/or create connectivity with other natural communities.

Manage natural communities to maintain or improve their composition, structure, and function.

Community type structure should remain intact (i.e., canopy, subcanopy, ground layer).

No permanent alteration greater than 10,000 square feet and greater than 50 feet from building pad.
Buffer plantings composed of plant species indigenous to Chaska should be created around these communities.
If impact is to occur, replant with native species typically found in that community type in Chaska.

In areas of development, planning tools such as clustered housing should be used.

Unique Developers will submit a plan that demonstrates avoidance of impacts to trees/natural communities.

Maintain current corridors, and, if possible, create connectivity with other natural communities.

Treat diseased trees in natural communities (i.e., oak wilt/Dutch elm disease) on a case-by-case basis, taking
into account the surrounding ecosystem.

Manage natural communities and associated buffers to maintain or improve their composition, structure, and
function.

Provide neighborhood residents with information regarding the significance of natural sites near their home.
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4.7  CREEK AND RAVINE ASSESSMENTS

The City contains four MNnDNR Protected Watercourses: Assumption Creek, South Chaska Creek, East
Creek, and Chaska Creek. In addition to the creeks, there are a number of MNDNR Protected Lakes:

Bavaria, Hazeltine, McKnight, Jonathan, Grace, Firemen'’s, Clay Hole, Courthouse, and Chaska. A number of
tributaries flow to these waterbodies. For purposes of this report, we are referring to many of these tributaries
as ravines, because they tend to have a cross-section with steep-sided slopes. A select number of creeks
and ravines were assessed. The goal of the assessment was to determine the condition of the creeks and
ravines and provide potential options for stabilization. The creeks and ravines assessed included those that
had pending development in the near future and those with existing development.

The primary creeks and ravines that exist in the City are shown on the Water Resource Map.

The creek and ravine identifications were organized within the context of the LSWMP. If the creek was not a
MnDNR Protected Water and did not have a name, it was identified as a ravine. The ravines were identified
based on the major drainage districts defined in the LSWMP. The abbreviations used for the major drainage
districts are shown in Table 4-2.

Each ravine is identified by the abbreviation of the major drainage district in which it is located, followed by an
R to indicate it is a ravine and a number to differentiate the ravines within the same Drainage District. Lakes,
creeks, ravines, and wetlands are shown on the Water Resource Map at the back of this report.

The creek and ravines that are actively eroding and discharge to a MnDNR Protect Water or Scientific and
Natural Area are recommended to be a priority for improvement in the City. A number of creek sections and
ravines have been located and labeled on the Water Resource Map; however, many others exist within the
City. The ones located on the map either have been inventoried or have been placed on the map due to
known or projected erosion issues. A select number of these ravines and creeks were assessed for their
current condition, and recommended improvements are summarized below.

LCC-R4

The ravine is a tributary of Chaska Creek. Its headwaters are within a development that includes stormwater
ponding. It includes two branches that combine into one drainageway before reaching the creek.

The north fork has had the drainage area disconnected with an internal development road. This has resulted
in this segment receiving very little flow. The south fork has a pipe discharge and evidence of flow. In the
upper segments, these channels have adequate access to a small floodplain. This has combined to create a
stable upstream segment.
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Downstream of where the channels combine, a 36-inch storm sewer discharges to the channel. Downstream
of this discharge, there are a number of isolated erosion sites that have resulted primarily from toe erosion
causing slope failure along outside bends of the channel. At the time of the inventory, there was only one
area that appeared to have an unstable bottom that potentially would require a rock riffle or drop to stabilize.

Most of the stream channel would benefit from reestablishment and protection of the toe of slope on the
eroding outside bends of the channel. The woods and steep slopes make access to the eroding sites difficult
without disturbance to the portions of the channel that do not require stabilization. Approaches to stabilizing
the channels that do not require large equipment should be considered. Some approaches such as shrub
planting to protect the toe of slope or tree revetment with lives stakes that will grow into shrubs should be
considered. The tree revetment approach, when there is adequate flow and sediment transport, is an
excellent way to build up soil at the toe of the slope and establish vegetation to protect the toe from erosion.

South Chaska Creek (Wetland SCC-W9a to TH 212)

This creek is in a rural portion of the City and is part of a wooded corridor. The land use outside the wooded
corridor is agricultural with minimal ditching in the immediate drainage area. Much of the creek meanders
through an area of floodplain that contains herbaceous vegetation such as reed canary grass and shrub
species. Overall, most of the channel segment is stable, and only a few areas had isolated erosion. With the
exception of an erosion area that is located near the intersection of Creek Road and TH 212, most of the
erosion sites would be difficult to access without significant removal of trees and disturbance to steep slope.

The focus for this stream segment should be maintaining its existing condition by protecting the wooded
corridor and ensuring future development has adequate rate control requirements that include reducing the
flow rates for the 1.5-year storm.

LCC-R1 (Beise Ravine)

This ravine is located in a rural setting that will soon have development. It ultimately discharges to Chaska
Creek. The upstream portion of the ravine receives flows from an agricultural field. Much of the ravine
bottom contains large fieldstone that is natural and has created a stable bottom. The erosion occurring in
these areas is resulting from concentrated flows eroding the toe of slope causing slope failure. In the areas
without a rock bottom and within the steeper segments, there is head cutting, lowering the stream bottom and
causing erosion at the toe of slope and side slope failure.

As the watershed draining to the ravine develops, we anticipate flow rates will be reduced due to City and
watershed rate control requirements. As a result, we anticipate the currently stable sections of the Beise
channel will remain so, and the proposed approach should focus on the unstable segments rather than the
entire ravine.
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Some potential methods to stabilize this ravine include:
e Rock pools, riffles, and cascades — particularly in steeper sections

e Channel reshaping — primarily at bends where bank failure is occurring. Creation of a low-flow
channel with a floodplain. Locate the channel away from the outside (failing) bank, with vegetative
toe protection. As needed, provide rock cross-vane weirs to redirect flows away from the banks.

o Bioengineering approaches that use vegetation to help stabilize slopes.
Chaska Creek (Engler Blvd to TH 212)

This portion of Chaska Creek exists between Engler Blvd and TH 212. The upstream section was
straightened and deepened into a ditch. The ditching of the stream in the upper section eliminates access to
the floodplain and has caused toe erosion of the ditch and slope failure. The downstream section just
upstream of TH 212 is located in woods and has not been ditched. This section is more stable than the
upstream section, and erosion appears to be limited to the higher steep outside bends of the creek.

It is recommended that the upper section of the stream be stabilized by reestablishing a floodplain to relieve
the concentrated flows at the toe of the slope. This could be accomplished by excavation or a combination of
excavation and raising the channel bottom. Remeandering the stream should also be considered to increase
its length and reduce its slope to develop a more stable system. The lower portion of the channel that still
contains meanders has localized erosion on outside bends. An approach that helps to reestablish the toe of
slope and diverts flows away from the toe of slope should be considered. This could include J-hooks, tree
revetments, or other similar approaches.

LCC-R5

This steep ravine receives drainage from an agricultural field. The farmer and City have created berms near
the top of the slopes in attempts to reduce the flows rates; however, flows still reach this steep slope and
have caused massive slope failure. The sediment is currently discharging to Firemen’s Lake, which is a
recreational lake with a public swimming beach. It is recommended that a regional storage pond be created
at the top of the slope to reduce flow rates and treat the water prior to discharge to a pipe. The pipe would be
installed to carry flows down the slope. Once the flows are contained, the slope should be reshaped and
stabilized using a deep-rooting native seed mix.

CH-R1

The erosion found in this ravine is a common symptom of concentrated flow, loss of herbaceous vegetation
due to shading, and increased impervious surfaces in the watershed. This increased amount of runoff routed
through the ravine overcomes the natural resistance of the soils and vegetation to erosion. As the landform is
eroded, steep-sided channels form with vertical head cuts that migrate upstream, further accelerating the
erosion and the problem.

City of Chaska Local Surface Water Management Plan 63



LOCAL SURFACE WATER MANAGEMENT PLAN
Water and Natural Resource Inventory, Assessment, and Management

April 2020, updated January 2024

This ravine ultimately discharges to the Seminary Fen. The Seminary Fen supports dozens of rare,
threatened, and special concern animal and plant species that are sensitive to sedimentation stress, so a
reduction of sediment is critical to maintaining the unique characteristics of this wetland.

It is recommended that a channel-pool system be created to stabilize the bottom of the ravine in the steeper
sections. In some segments, the channel has migrated to the steep bluff slopes. Concentrated flow at the
toe of the steep bluff slopes has caused toe erosion resulting in slope failure. The goal of the improvements
in this segment should be to realign the channel away from the steep bluff slopes, stabilize the toe of slopes,
reestablish access to the floodplain for smaller storm events, and establish vegetation along the slopes.

In the lower stream segment, the channel bottom slope is reduced and has a stable channel bottom. A dense
tree canopy has reduced the herbaceous growth along the slopes. This, combined with historic high flows,
has caused some slope instability and erosion. The focus in these areas should be to protect and stabilize
the toe of slopes and establish vegetation along the slopes to reduce the slope erosion.

It is recommended to focus future creek and ravine inventory efforts on those that are discharging to lakes,
major creeks, or rare/sensitive natural resources.

Opportunities to stabilize and restore ravines and creeks that are experiencing unnatural erosion will be
considered. The focus should be on restoring creek sections with slope failures that may result in
sedimentation of pool and riffle habitat. For ravines, the focus should be on those that discharge sediment
loads to sensitive natural resources or recreational waterbodies.

A Priority Project Implementation Plan, which includes the creeks and ravines that have been inventoried, is
provided in Table 6-1. The priority project list is based on the severity of erosion and the resource being
impacted. This is a preliminary priority project list based only on those ravines and creek sections
inventoried. As other ravines and creek segments are inventoried or discovered to have issues, they may be
ranked higher than those in this table.
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4.8

SURFACE WATER SYSTEM ASSESSMENT

The following is an assessment of the City’s key surface water resources.

A

Hazeltine Lake: Several water quality ponds have been constructed for protection of the lake. In
addition, one of the constructed ponds was designed to route all surface flow away from the lake,
thereby eliminating all nutrient and pollutant loading from that area to the lake. Ravine restorations
have also been performed in the lake’s watershed, reducing erosion and the associated sediment
conveyance to the lake. Given the progress made in the Hazeltine Lake watershed, more protection
is still required. Hazeltine Lake has been listed by the State as an impaired water due to excessive
nutrient loading. The City will continue to identify opportunities and collaborate with agencies with the
common goal to improve the lake’s water quality.

Wallestad Lake (IDS Pond): Several water quality ponds have been constructed for protection of the
lake. Much of the Wallestad Lake watershed remains undeveloped. As the area develops, the City
will continue to identify opportunities to improve the lake’s water quality by implementing the
standards laid out in this plan.

McKnight Lake: No water quality ponds for protection of the lake have been constructed to date.
Much of the McKnight Lake watershed remains undeveloped. As the area develops, the City will
continue to identify opportunities to improve the lake’s water quality by implementing the standards
laid out in this plan. The lake has been added to the State 303(d) list as impaired for excess nutrients,
and a TMDL study by the CCWMO is in process. This TDML, which also covers Jonathan Lake and
Lake Grace, has been incorporated into a draft Lower Minnesota River WRAPS (Watershed
Restoration and Protection Strategy) being prepared by the MPCA. The City will continue to identify
opportunities and collaborate with agencies with the common goal to improve the lake’s water quality
as necessary.

Jonathan Lake (Upper Lake Grace): Several water quality ponds have been constructed for
protection of the lake. The lake has been added to the State 303(d) list as impaired for excess
nutrients, and a TMDL study by the CCWMO is in process. See Item C above regarding the Lower
Minnesota River WRAPS.

Lake Grace: A number of water quality ponds have been constructed for protection of the lake. In
addition, the large water quality treatment facility constructed east of T.H. 41 (associated with the
highway, Cortina Woods, and the Super Target) was designed to route low flows away from the lake,
thereby drastically minimizing the nutrient and pollutant loading to the lake from east of T.H. 41.
Given the progress made in the Lake Grace watershed, more protection may still be required, as the
lake was listed by the State as impaired for excess nutrients, and a TMDL study by the CCWMO is in
process. See Iltem C above regarding the Lower Minnesota River WRAPS.
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F. Lake Bavaria: The quality of Lake Bavaria is generally good. Recent development in the North Lake
Bavaria Area has been required to meet the City’s stormwater standards. As the area develops, the
City will continue to identify opportunities to maintain and/or improve the lake’s water quality by
implementing the standards outlined in this LSWMP. The lake is listed for mercury in fish tissue on
the State’s impaired waters list.

G. East Creek: The East Creek watershed was initially developed with little attention paid to surface
water quality. Since then, some development has filled in, which have been required to provide water
quality treatment for protection of East Creek and wetlands. The East Creek pond was constructed
adjacent to and upstream of the Corps of Engineers flood diversion channel. The intent of the pond is
to protect the Minnesota River from excessive sediment and nutrient loading. More protection of East
Creek is likely necessary as the creek was listed by the State as impaired for fish bioassessments,
turbidity, and fecal coliform. The City will continue to identify opportunities and collaborate with
agencies with the common goal to improve the creek’s water quality.

H. Chaska Creek: The Chaska Creek watershed is largely undeveloped, and the few developments that
have been constructed in the watershed provide excellent water quality treatment. The majority of
the developments couple water quality pretreatment with wetland restorations to accomplish the high
levels of water quality treatment. Despite the City’s efforts to enhance the water quality of Chaska
Creek, the creek was added to the State’s impaired waters list for fecal coliform. We believe that this
is largely due to the lack of water quality treatment in the large agricultural headwaters area of
Chaska Creek and will likely be best addressed in that area. However, the City is committed to the
water quality improvement goals for the region and will continue to identify opportunities and
collaborate with agencies with the common goal to improve the creek’s water quality.

. Minnesota River: Several water quality structures were installed in the downtown area as a portion of
the City’s street reconstruction program. These structures provide protection for the Minnesota River
where none previously existed. The Minnesota River is one of the lowest quality rivers in the State
and is listed for turbidity and PCBs in fish tissue on the State’s impaired waters list. The City will
continue to identify opportunities and collaborate with agencies with the common goal to improve the
river's water quality.

Eight waterbodies in Chaska have been listed as impaired waters by the State and are summarized in Table
4-11. Known as the 303(d) list from the applicable section of the federal Clean Water Act, these waters do
not currently meet their designated use due to the impact of a particular pollutant or stressor. If monitoring
and assessment indicate that a waterbody is impaired by one or more pollutants, it is placed on the list. At
some point a strategy will be developed that will lead to attainment of the applicable water quality standard.
The process of developing this strategy is commonly known as the Total Maximum Daily Load (TMDL)
process and involves the following phases:

1. Assessment and listing.
2. TMDL study.
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3. Implementation plan development and implementation.

4. Monitoring of the effectiveness of implementation efforts.

Table 4-11 contains the proposed 2014 303(d) list. Lake Jonathan and McKnight Lake were recently added
to the list. TMDLs for these lakes, as part of a larger Six Lake TMDL study, were begun in 2012 by the
Carver County WMO.

Responsibility for implementing the requirements of the federal Clean Water Act falls to the U.S.
Environmental Protection Agency (USEPA). In Minnesota, the USEPA delegates much of the program
responsibility to the state Pollution Control Agency (MPCA). Information on the MPCA program can be
obtained at the following web address:

http://www.pca.state.mn.us/index.ohp/water/water-types-and-programs/index.nhtml

The following is an excerpt from the MPCA website describing the program and its need:

The federal Clean Water Act requires states to adopt water quality standards to protect lakes, streams, and
wetlands from pollution. The standards define how much of a pollutant (bacteria, nutrients, turbidity, mercury,
etc.) can be in the water and still meet designated uses, such as drinking water, fishing, and swimming. A
water body is “impaired” if it fails to meet one or more water quality standards.

To identify and restore impaired waters, Section 303(d) of the Clean Water Act requires states to:
1. Assess all waters of the state to determine if they meet water quality standards.

2. List waters that do not meet standards (also known as the 303d list) and update every even-
numbered year.

3. Conduct TMDL (total maximum daily load) studies in order to set pollutant-reduction goals needed to
restore waters.

Federal and state regulations and programs also require implementation of restoration measures to meet
TMDLs.

In addition to the eight impaired waters located in the City, the TMDLs for Lake Pepin and the Lower
Mississippi River may result in requirements of the City. These TMDLs are:

o Lake Pepin Excess Nutrients TMDL, and
o  South Metro Mississippi River Total Suspended Solids TMDL.

The drainage areas for these TMDL studies include the City of Chaska. Both TMDL studies are currently in
progress, but may be completed and approved by USEPA before the issuance of the next MS4 General
Permit scheduled for 2018.
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City of Chaska Actions: The TMDL studies for the impaired waters located within the City will likely be
performed cooperatively between the City, WMO(s), and the MPCA. It is likely that these TMDLs will result in
Waste Load Allocations (WLASs) that will require responses from the City. Based on language in the current
MS4 General Permit, the City should expect to be required to provide information related to the new WLAs in
its MS4 permit submittals for the next MS4 General Permit and subsequent annual reports under that permit.
The current MS4 General Permit states that each applicable WLA in every USEPA-approved TMDL
constitutes a “discharge requirement” for each MS4 permittee in the TMDL drainage areas. The current MS4
General Permit requires that each permittee provide a TMDL “compliance schedule” and “demonstrate
continuing progress toward meeting each discharge requirement” for the WLAs in USEPA-approved TMDLs.
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Table 4-10 303(d) List of Impaired Waters in the City of Chaska

Year River or
feach or First  MnDNR Lake  Affected Use Pollutantor  Target Target |
Lake : 1 Stressor Start Completion
Listed ID#
Chaska Creek | 2006 | 07020012512 | Aduale Fecal Coliform | 2014 2018
ecreation
Unnamed Aquatic
Creek (East 2006 07020012-581 R quatl Fecal Coliform 2014 2018
ecreation
Creek)
Unnamed
Creek (East 2008 07020012-581 Aquatic Life Turbidity 2014 2018
Creek)
Unnamed Fish Index of Biotic
Creek (East 2004 07020012-581 Aquatic Life | . 2014 2018
ntegrity
Creek)
Minnesota 1998 | 07020012-506 Aquatic PCB FCA 1998 2025
River Consumption
Mi’l‘?’?\‘fgfta 1996 | 07020012-506 | Aquatic Life Turbidity 2014 2018
Hazeltine | 5004 | 10-0014-00 Aquatic Nutrients/ 2014 2018
Lake Recreation Eutrophication
Lake Bavaria | 2006 | 10-0019-00 Aquatic Mercury* FCA | 2006 2021
Consumption
: Nutrients/
Lake Aquatic T
Jonathan 2014 10-0217-00 Recreation Eutrophication 2012 2015
. : Nutrients/
McKnight Aquatic .
Lake 2014 10-0218-00 Recreation Eutrophication 2012 2015
: Nutrients/
Unnamed Aquatic o
(Lake Grace) 2006 10-0218-00 Recreation Eutrophication 2012 2015

A river reach extends from one significant tributary river to another and is typically less than 20 miles in length. Each river
reach is comprised of the USGS 8-digit hydrologic unit code, plus the three-digit assessment reach. The 8-digit code defines
the location of the major watershed that the reach or lake is located in. For example, Chaska’s 8-digit code indicates that it is
in the Upper Mississippi River Region (07), the Minnesota River Sub region (02) and Basin (00), and the Lower Minnesota

River Subbasin (12).

2 Because of similarities of sources, regional TMDL reports for fecal coliform, turbidity, bio-accumulative toxics, or
eutrophication may be created in lieu of reach-specific TMDL reports.
3 These dates are the estimated Start date and Completion date for creating the TMDL plan; these dates may change based
on Basin Planning or budget modifications. TMDL report planning efforts can begin any time after the Start date but are
expected to be complete by the estimated Completion date.
4 Impacts of mercury are mainly regional in expression, so the initial approach will be to complete regional or statewide
mercury TMDL reports. This approach could change based on basin planning activities. U.S. EPA Region 5 understands there
must be a non-state responsibility for the national and international air-borne component of these TMDL reports. “FCA” means
Fish Consumption Advisory.
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The Carver County Water Resources Management Plan is general in nature and does not include specific
areas of concern regarding water quality. The CCWMO is in the process of updating its plan. The City has
participated in this process and will amend its LSWMP as needed to address the requirements of the
watershed plan.

The County has completed its 2012 Water Quality Report and is in the process of completing its 2013 report.
The 2012 report indicates that Hazeltine, Grace, and McKnight Lakes continue to show poor water quality,
while Bavaria, Courthouse, Brickyard, and Firemen’s Lakes continue to exhibit average to above-average
water quality. E. coli bacteria levels in East and West Chaska Creeks routinely exceed the state standard.

The CCWMO plan identifies a number of projects for potential partnering with the City. These are addressed
further in Section 6.

The LMRWD has summarized the water quality of select waterbodies within its jurisdiction in its Water
Resources Management Plan, which was recently updated with the City’s participation. No specific water
resource issues are cited for Chaska resources in the report. Instead, a discussion of general issues across
the watershed is provided, including:

o Water quality.

e Flooding and floodplain management — primarily along the Minnesota River.

e Erosion and sediment control — bluff, streambank, and mainstem Minnesota River erosion.
e Groundwater management — particularly in fen and trout stream areas.

The LMRWD plan identifies a number of projects for potential partnering with the City. These are addressed
further in Table 4-3 of Section 4.

The LMRWD has also prepared a 2011 Strategic Resources Evaluation, which provides an assessment and
recommendations for Clayhole Lake, Courthouse Lake, Firemen’s Lake, Seminary Fen, and East Chaska
Creek.

The RPBCWD Watershed Management Plan, which was recently updated with the City’s participation,
contains assessments of select waterbodies within its jurisdiction. No specific water resource issues are cited
in the report for resources located within Chaska. However, portions of Chaska along its eastern boundary
with Chanhassen discharge eventually to Bluff Creek. Bluff Creek is impaired for turbidity and impaired fish
biota, and a TMDL has been prepared for the creek.
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The City continues to perform wetland inventories ahead of anticipated development. By doing so, the City is
able to determine the level of protection required of each wetland and identify wetlands with good restoration
potential, thereby maximizing the overall surface water quality benefit that wetlands provide. The City will
continue to implement the standards outlined in this plan for protection of the City’s and region’s surface water
quality, as they have with preceding water quality planning documents. The City will continue to collect water
quality data for priority waterbodies, and include new waterbodies as necessary. In older developed areas,
the City will continue to look for opportunities to provide water quality treatment where it was previously not
required. As TMDL studies for impaired waterbodies in the City are completed, the City looks forward to
working with agencies to help remedy water quality problems in the City and region.
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5.0 SYSTEM DESIGN

5.1 GENERAL

This section of the Chaska LSWMP serves two functions. The system description portion of this section
describes the City’s surface water management system. This system is shown on the system maps, included
as Appendix G. The maps illustrate drainage divides, flow routing, storage areas, conveyance (including
pipes and channels), wetlands, and lakes that have been incorporated into the Chaska LSWMP water
quantity and quality models.

The system design portion of this section begins by discussing how the LSWMP modeling was accomplished
and how future modeling can remain consistent with the methods of the LSWMP modeling. Following the
modeling discussion is a narrative describing system design concepts for storm sewer, channels, and rate
control and water quality ponds. This narrative does not describe prescriptive requirements. Rather, it
reflects the City’s preferred methods in the various subject areas. The design standards in Section 5.3.2,
which follow the system design concepts, are the prescriptive requirements.

The goals and policies of Section 3 are also prescriptive requirements. The distinction between the goals and
policies and the design standards is that the goals and policies are general while the design standards are
specific.

5.2  SYSTEM DESCRIPTION

This section describes the surface water management system for the City. The LSWMP area was organized
into ten major drainage districts, as follows:

e Carver

e Chaska Creek

e Chanhassen

e Chaska Lake

e East Creek

e Hickory Street

¢ Lower Chaska Creek
e Minnesota River

e South Chaska Creek

e Upper East Creek
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The LSWMP study area lies within three watershed management organization jurisdictional areas. Riley
Purgatory Bluff Creek Watershed District encompasses a very small portion of the eastern study area. The
Lower Minnesota River Watershed District generally encompasses a mile-wide swath of the study area that
runs parallel to Minnesota River. The remainder, and the vast majority, of the study area is under the
jurisdiction of the CCWMO.

Each major drainage district was divided into smaller subdistricts. The subdistricts are generally drawn to
encompass all drainage to a particular pond, wetland, lake, or storm sewer.

The following sections describe each drainage district in detail. Appendix A includes areas for the subdistricts
within each major watershed. Appendix B includes the pond data. Refer to the system maps, included as
Appendix G, for topography, storm sewer, pond locations, and drainage districts.

Carver District

The Carver District is approximately 137 acres located in the southwest corner of the City. The district is
currently undeveloped and consists of largely agricultural use with some natural wooded and wetland areas.
The portion of this district located east of TH 212 is included in the master planning for the “Heights of
Chaska” development. The entire area drains south to the City of Carver and continues south and east
through that city via a large ravine and ultimately to the Minnesota River.

Chaska Creek District

The Chaska Creek District is approximately 2,879 acres located in the west-central portion of the City. Over
half the district is currently located outside the municipal boundary, but has been included in the study area
for modeling accuracy. The majority of the district is currently undeveloped and consists of largely agricultural
use with some natural wooded and wetland areas. Residential development continues to occur in the portion
of the district within the City limits. Along with the South Chaska Creek District, this district is the headwaters
of Chaska Creek and drains southeast to the confluence with South Chaska Creek. From there, Chaska
Creek continues to drain east and south through the Lower Chaska Creek District and ultimately to the
Minnesota River. Prior to reaching the river, the creek is intercepted by the Corps of Engineers diversion
channel and routed around the downtown area.

Chanhassen District

The Chanhassen District is comprised of several portions that drain out of the City to the north and east into
the City of Chanhassen. The combined area of the separate portions of the district totals approximately 957
acres.

The two small portions of the district draining north are undeveloped agricultural areas. When that area of the
City develops, runoff from these areas may be redirected through the City stormwater system.

Two medium-sized portions of the district that drain to the northeast are fully developed industrial areas.
These areas currently use ponds and wetlands for treatment and peak flow attenuation of stormwater runoff
prior to discharge to the City of Chanhassen.
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The remaining, and largest, portion of the Chanhassen District is located in the southeastern area of the City,
north of CR 61. The portion of this district located within the City of Chaska is nearly fully developed and
consists of mostly residential area. A large portion of undeveloped area is also located in the City of
Chanhassen to the east. The remaining undeveloped area largely consists of undevelopable ravines and the
Minnesota River bluffs. Nearly the entire portion of this district drains to the Seminary Fen, which outlets to
the City of Chanhassen and ultimately reaches the Minnesota River.

Chaska Lake District

The Chaska Lake District is approximately 555 acres located in the southern portion of the City. Varied land
characteristics dominate the two portions of the district that are divided by CR 61, generally consisting of
bluffs and ravines to the north of the highway and floodplain to the south. The usable area in the district (not
bluffs, ravines, or floodplain) is undeveloped and currently used for agriculture. The area drains south and
east to Chaska Lake. The lake drains north and discharges to Chaska Creek, just downstream of the Corps
of Engineers diversion channel outlet, and ultimately drains to the Minnesota River.

East Creek District

The East Creek District is comprised of approximately 3,458 acres. This district generally covers the entire
central portion of the City and narrows at the southern end, which is generally located in the downtown area.
This district covers the vast majority of the developed portion of the City.

Land use in the East Creek District includes the fully developed downtown area, generally consisting of
commercial and residential land uses. The vast majority of the remaining portion of this district is also
developed, comprised of mostly residential area and interspersed with commercial and public/institutional
land uses.

Similar to the land use, the terrain of the East Creek District varies through the extent of the district. Again,
starting at the downstream end, the downtown area is generally located in the flat floodplain area of the
Minnesota River. Upstream of the floodplain area lie the steep Minnesota River bluffs. The northern area of
the district is generally rolling to steep and is dissected by the ravines of East Creek and its tributaries.

Drainage of the East Creek District generally begins at Lake Grace. East Creek drains from Lake Grace
south, meandering through the City prior to discharging to the Minnesota River. Several tributaries to East
Creek branch into the creek in the central area of the City. Prior to reaching the river, the creek is intercepted
by the Corps of Engineers diversion channel, and floodwaters are routed around the downtown area.

Hickory Street District

The Hickory Street District is approximately 320 acres located in the south-central portion of the City. The
district is partially developed with ongoing residential development occurring. The eastern portion of the
district is undevelopable due to the Minnesota River bluffs and a steep ravine. The remaining undeveloped
area consists of largely agricultural use with some natural wooded and wetland areas. The entire area drains
east to two large culverts that convey stormwater under CR 61 to the Corps of Engineers diversion channel
and ultimately drain to the Minnesota River.
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Lower Chaska Creek District

The Lower Chaska Creek District is approximately 1,049 acres located in the south-central portion of the City.
The district is comprised of mostly undeveloped area that consists of largely agricultural use with
undevelopable ravines and some natural wooded and wetland areas, though the district is seeing residential
development occurring. The upper reaches of the district have begun to develop. The entire area drains to
Chaska Creek, which bisects the district draining east then southeast towards the Minnesota River. Prior to
reaching the river, the creek is intercepted by the Corps of Engineers diversion channel and routed around
the downtown area.

Minnesota River District

The Minnesota River District is approximately 853 acres located in the southeast portion of the City. The
majority of the City drains to the Minnesota River via either Chaska or East Creeks. The Minnesota River
District is the remaining portion of the City that drains directly to the river. This district is essentially
comprised of the downtown area and the development located in the southeast corner of the City along the
river and south of CR 61. The area generally consists of residential and commercial land uses. The
topography is flat floodplain area located below the Minnesota River bluffs. As previously stated, this district
drains directly to the Minnesota River, generally via small drainageways or storm sewer.

South Chaska Creek District

The South Chaska Creek District is approximately 5,449 acres located in the southwest portion of the City.
The vast majority of the district is currently located outside the municipal boundary, but has been included in
the study area for modeling accuracy. The district is currently undeveloped and consists of largely agricultural
use with some natural wooded and wetland areas. Along with the Chaska Creek District, this district is the
headwaters of Chaska Creek, and generally drains east to the confluence with Chaska Creek. From there,
Chaska Creek continues to drain east and south through the Lower Chaska Creek District and ultimately to
the Minnesota River. Prior to reaching the river, the creek is intercepted by the Corps of Engineers diversion
channel and routed around the downtown area.

Upper East Creek District

The Upper East Creek District is comprised of approximately 4,165 acres. This district generally covers the
northern third of the City and includes all areas draining to Lake Grace. The land use in this district generally
includes open space and rural and low density residential to the west with industrial to the east. The area
south of Lake Bavaria is mostly developed, including the Chaska Golf Course and residential development.
The terrain in the Upper East Creek District is generally gradual to rolling with minor ravine cuts. Drainage of
the Upper East Creek District generally begins at the district’'s two largest lakes, Lake Bavaria and Hazeltine
Lake. Both lakes drain centrally to the Grace chain of lakes. East Creek then drains south, meandering
through the City prior to discharging to the Minnesota River.
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5.3  SYSTEM DESIGN

Stormwater Quantity

The main purpose of the stormwater quantity portion of the LSWMP is to serve as a guide for the expansion
of the storm drainage system. This section provides standards for the design of future facilities. The
application of these standards will allow for the expansion of the storm drainage system as the City develops
while minimizing the cost and inconvenience of local flooding.

This LSWMP recommends a regional stormwater pond approach by consolidating individual ponds that would
normally be constructed in each subdivision or development into central facilities when feasible. Regional
ponds provide a cost-effective approach to stormwater management by providing the following benefits:

e Combining engineering, design, and construction cost for individual developments;
e Using naturally occurring depressions and existing topography to minimize excavation costs;

¢ Reducing total land required for stormwater management by providing efficiently designed central
facilities in place of several individual facilities;

e Minimizing the cost to manage the system by creating fewer stormwater ponds;
e Lowering the cost of maintenance;

e Providing flexibility in design of larger central facilities to incorporate recreational opportunities, create
wildlife habitat areas, and improve aesthetic benefits for area residents, and

e Integrating low areas with upland areas to improve wildlife habitat.

Ponds with oversized outlets reduce the available flow capacity in downstream pipes and tend to empty
sooner than desired. This problem can be resolved with the construction of outlet control structures such as
orifices and weirs, which are recommended for most ponds. Outlet control structures are designed to reduce
the outflow from a pond to a level that is lower than that which is possible with a culvert.

This LSWMP also provides the design standards for the future trunk storm sewer system. Trunk storm
sewers convey runoff from the upper portions of watersheds to the proposed regional pond facilities. Storm
sewers that convey flows from a regional stormwater pond are also considered trunk storm sewers.

Design Criteria

Precipitation

The City of Chaska uses an Atlas 14 10-year frequency storm event (4.2 inches in 24 hours) for storm sewer
design, while the greater of the Atlas 14 100-year, 24-hour frequency rainfall event (7.3 inches in 24 hours) or
the 100-year, 10-day snowmelt event (7.2 inches of runoff in 10 days) is used for overland drainage and pond
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storage design. Storm sewers that overflow to erosion-prone ravines and low points in State Aid road designs
require a higher level of performance and are designed using an Atlas 14 50-year frequency storm event (6.3
inches in 24 hours). For consistency, the Atlas 14 precipitation data at the intersection of TH 212 and TH 41
has been selected for use across the City.

Complete protection against large, infrequent storms with return intervals greater than 100 years are typically
justified only for very large flood control projects. For most developing areas, the cost of constructing a large
capacity storm drainage system is much greater than the amount of property damage that would result from
flooding caused by a storm that a smaller capacity system could not accommodate.

The excess runoff caused by storms greater than that used for design will be accommodated by ponding in
low spots in streets for short periods of time and providing outflow through overland drainage routes. This
short-term flooding and overland drainage will minimize much of the damage to property that would occur if
those facilities were not provided. Provisions should be made to provide or preserve overland drainage
routes for emergency overflows. When possible, stormwater pond designs should include an emergency
overflow to provide an outlet below the lowest floor elevation of any adjacent structure for added safety.

An Atlas 14 24-hour MSE-3 storm distribution is to be used for the design of ponds and drainage systems.
The MSE-3 distribution is the storm event recommended for Minnesota as part of the development of updated
NOAA Atlas 14 rainfall events and distributions.

An analysis of the snowmelt condition should be performed for every pond design or review. Special
consideration of the snowmelt condition becomes more critical for areas with curve number values less than
70 that typically remain frozen later in the season (such as wooded areas). These areas produce low runoff
rates under normal summer conditions, but can act as an impervious surface when frozen. Final pond design
must consider snowmelt conditions when sizing outlet structures.

Stormwater Runoff

A number of methods have been developed to determine the expected maximum rate of runoff for an area
under a certain design storm. The storm sewer design standards presented in this LSWMP are based on the
Rational Method, which is the most widely used method for designing storm sewer systems. Pond design is
typically performed using HydroCAD modeling software or equivalent, which is based on an enhanced version
of NRCS TR-20 methodology.

The Rational Method requires the selection and/or computation of a time of concentration and a runoff
coefficient. HydroCAD typically uses a time of concentration and a runoff curve number (CN). MnDOT
recommends a minimum time of concentration of seven minutes. A minimum time of concentration of ten
minutes is typically selected for design of the City’s trunk storm sewer system.

The runoff coefficient for urban areas varies based on the design storm return period and the land cover.
Assuming a 10-year return period, runoff coefficients vary from 0.22 for parks to 0.94 for asphalt and concrete
surfaces. The runoff curve number varies from 61 for parks to 98 for asphalt and concrete surfaces. Under
ultimate (fully developed) conditions, the values of the coefficient will increase with increases in the amount of
impervious surfaces caused by street surfacing, building construction, and grading.
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Computer Modeling

Computer modeling of stormwater quantities for the drainage system was performed using the computer
software HydroCAD. HydroCAD stormwater runoff hydrographs are calculated in accordance with Natural
Resources Conservation Service (NRCS) TR-20 methodology. Hydrograph routing through channels and
detention ponds is performed using the Storage-Indication Method. Various storm distributions are allowed in
the model. All analyses performed within the context of this report have been conducted using the NRCS
Type |l storm distribution as well as TP-40 rainfall amounts. Results of the computer model for the system for
the 2-year (2.8 inches), 10-year (4.2 inches), and 100-year (6.0 inches), 24-hour storm event are presented in
Appendix B. In the future, modeling will be updated to reflect Atlas 14 rainfall amounts and the MSE-3 rainfall
distribution.

Stormwater management plans are typically required with the submittal of development plans to the City.
Modeling of existing and proposed conditions is included in those stormwater management plans with the
intent of the proposed plans to meet existing peak flow rates exiting the site. Historically, modeling of existing
and proposed conditions has been oversimplified, resulting in models that show adequate rate control while
post construction observation shows increased peak flows resulting in downstream flooding and erosion.

Based on our experience, model simplification has resulted in two primary inaccuracies; overestimation of
existing peak flows and underestimation of proposed peak flows.

Overestimation of existing peak flows is generally associated with land developing from agricultural areas.
The NRCS publishes CN values (used for hydrologic calculations) for all major land covers that are generally
accepted industry-wide. A typical agricultural CN value in the metropolitan area is 74 while a typical single-
family residential (SFR) CN value is 72. The higher the CN value, the more runoff is produced. This means
that using simplified modeling, developing an agricultural area with SFR will result in lower peak runoff rates.
This is intuitively incorrect, as it is logical that the addition of impervious surface and concentration of runoff
using streets and storm sewers will most likely result in increased peak flows.

The root of the problem is in the NRCS’s development of the agricultural CN values. They create average
annual CN values weighted on the entire life cycle of a crop, going from bare soil (CN value of 86) through
late fall, winter and early spring, to full crop growth in early fall (CN value of 62). To be accurate, the CN
value should be weighted using crop growth through the summer months, and specifically during the period
that large rainfall events can historically be expected. This exercise has been performed, resulting in an
average summer CN value of 65 for agricultural uses typical to the metropolitan area. This is an intuitively
feasible CN value for agricultural land use, falling between lawn or meadow areas (CN value of 61) and SFR.
This CN is recommended for use in estimating runoff from agricultural areas in the City.

Underestimation of proposed peak flows can likely be attributed to several factors:
e The use of composite CN values;
¢ Neglecting soil compaction during site grading; and

e Model defaults for pipe flow calculations.
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In reality, a large portion of a developed area includes impervious surface that typically drains directly to storm
sewer. Impervious surfaces typically produce more runoff and drain more quickly than a predevelopment
area. Simplified models neglect the impact of impervious area that is directly connected to storm sewer, and
lumps together the entire site’s pervious and impervious area into one average, or composite, CN value. To
be accurate, models should include separate drainage areas for impervious area directly connected to the
storm sewer system, and an average or composite CN value for the remaining pervious and impervious area.
This method more accurately represents post development conditions and will typically result in higher peak
flows and runoff volumes.

During construction, native soils can become compacted from heavy machinery and suffer diminished
infiltration capacity. To remedy this problem, one of two actions should be taken:

1. Sites should be deep ripped to a minimum depth of 12 inches at maximum spacing of 2 feet so that
the site reflects the predevelopment soil conditions; or

2. The modeled pervious CN values should be adjusted upward by lowering one hydrologic soil group
from existing conditions to reflect the compacted soils.

Stormwater Conveyance

Storm sewers are the actual conduits used to transport stormwater runoff. The capacity of the storm sewer
conduit is dependent on the pipe slope, pipe diameter, and the roughness of the inner surface of the pipe.

A roughness coefficient (n) of 0.013 was used for concrete and plastic (most commonly HDPE) storm sewer
pipe, and 0.024 for corrugated metal pipe. These roughness coefficients take into account losses due to
bends and manholes in the system as well as the roughness of the inner pipe surface over time.

Proper design of a storm sewer system requires that all sewer lines be provided with access through
manholes for maintenance and repair operations. Spacing of manholes should be no greater than 400 feet
for sewer lines 15 inches or less in diameter and 500 feet for sewer lines 18 inches to 30 inches in diameter.
Intervals on larger diameter lines can be increased since the pipes are sufficiently large for a person to
physically enter the storm sewer pipe itself for maintenance operations. Regardless of sewer size, manholes
should normally be provided at all junction points and at points of abrupt alignment or grade changes.
Allowable spread of storm water into the driving lane during the design storm must also be calculated and
may result in the necessity of shorter manhole intervals than stated above.

Although lateral systems are designed for ten-year storm events, their performance must be analyzed for
storms exceeding the design storm. It should be anticipated that surcharging of the system would occur when
the design storm is exceeded. During surcharging, the system works as a closed conduit, and the pipe
network becomes pressurized with different pressure heads throughout the system. Low areas that are
commonly provided with catch basins may act as small detention ponds, and sometimes perform like
pressure relief valves (water rushing out in some locations). For this reason, it is extremely important to
ensure that these low areas have an acceptable overland drainage route (emergency overflow) with proper
transfer capacity.
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Ponding on streets must meet all of the requirements of the 100-year design criterion as a minimum. For
safety reasons, the maximum depth should not exceed three feet at the deepest point, and the lowest
exposed building elevation should be at least two feet above the 100-year high water level (HWL) or one foot
above the emergency overflow elevation, whichever is more restrictive.

The minimum elevation for the lowest exposed floor or opening elevation of buildings near ponds must be two
feet above the 100-year HWL or one foot above the emergency overflow elevation, whichever is greater. The
City may require additional freeboard for landlocked areas or ponds where emergency overflows cannot be
provided. Overland flow routes should be incorporated into the design for ponds and maintained during
development. The lowest exposed floor or opening elevation of structures that are adjacent to ponds shall be
indicated on the site grading plans to ensure adequate freeboard. Hydraulic connectivity between storm
sewered areas and ponds should be considered when designing to meet freeboard requirements. For
example, a low point in a street draining to a pond will have a HWL equal to, or likely greater than, the pond
that it discharges to. All freeboard requirements would also apply to that street low point.

All storm sewer facilities, especially those conveying large quantities of water at high velocities, should be
designed with efficient hydraulic characteristics. Manholes and other structures at points of transition should
be designed and constructed to provide gradual changes in alignment and grade. Pond outlet control
structures should be designed to allow water movement in natural flow line patterns, minimize turbulence,
provide good self-cleaning characteristics, and prevent damage from erosion or seepage.

Inlet structures should be liberally provided at all low points where stormwater collects and at points where
overland flow is to be intercepted. Inlet structures are of special importance, since it is a poor investment to
have an expensive storm sewer line flowing partially full while property is being flooded due to inadequate
inlet capacity. Inlets should be placed and located to provide sufficient inlet capacity and minimize spread
into traffic lanes. Generally, 400-foot spacing is adequate. Calculations to estimate inlet capacity and spread
are necessary to justify larger spacing. Intake grates and openings should be of self-cleaning design to
minimize capacity reduction when clogged with twigs, leaves, and other debris.

The following recommendations must be considered when designing storm sewers:
o All area tributary to the storm sewer must be included in the design calculations.

¢ Inlet and outlet pipes of stormwater ponds should be extended to the normal water level whenever
possible.

e When possible, the inside top of pipe elevations between consecutive pipe segments should be
designed to match.

o Where possible, outlet velocities of 5 fps should not be exceeded.

o Where outlet velocities exceed 8 fps, the design should be based on the unique site conditions
present.

e Riprap is required at all inlets and outlets.
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¢ Stilling basins are required at all outlets.

e Riprap should be placed on a suitably graded filter material over geotextile fabric to ensure that soil
particles do not migrate through the riprap and reduce its stability. Riprap should be placed to a
thickness at least 2.5 times the mean rock diameter so as to ensure that it will not be undermined or
rendered ineffective by displacement.

Open channels are recommended where flows and small grade differences prohibit the economical
construction of an underground conduit and in areas where open channel type drainage will enhance the
aesthetic, wildlife, or water qualities of an area. A minimum slope of 1.0 percent should be maintained in
unlined open channels and overland drainage routes in developed areas whenever possible. Slopes of less
than 1.0 percent are difficult to construct and maintain and can create problems with pocketing of water
without an underdrain system. Side slopes should be a minimum of 4:1 (horizontal to vertical) with more
gradual slopes being desirable.

Rock riprap must be provided at all points of juncture between two open channels and where storm sewer
pipes discharge into a channel. The design velocity of an open channel should be sufficiently low to prevent
erosion of the bottom. Riprap or permanent turf reinforcement mats should be provided in areas where high
velocities cannot be avoided. Periodic cleaning of an open channel is required to ensure that the design
capacity is maintained. Therefore, all channels must be designed to allow easy access for equipment
including a 12-foot wide maintenance path with 15 percent maximum grade at storm sewer outfalls, road
crossings, and connections to other channels or streams.

Both storm drainage facilities and sanitary sewer lines are designed to take advantage of natural draws and
usually follow a ravine, creek, or gully. As more area develops in the City, the total runoff in natural
drainageways will increase, and correspondingly the water level may rise. In certain areas, water could enter
the sanitary sewer system, causing capacity problems and added costs for treatment of stormwater.

For this reason, sanitary sewer manholes that could be subject to temporary inundation should be equipped
with watertight castings, and added precautions should be taken in construction of these manholes to prevent
the entrance of stormwater. Sanitary manholes located near ponding areas should be raised above the
100-year HWL and the adjacent areas filled when access is required at all times. If access is not required,
watertight castings should be installed. Future storm drainage construction should include provisions for
improving the water tightness of nearby sanitary sewer manholes.

Water Quality

The main stormwater quality requirement of the LSWMP is to protect and improve the water quality of the City
and County’s wetlands and waterways for existing and future generations by meeting or exceeding State and
Federal requirements and providing an efficient level of runoff treatment for future development areas. The
only completely effective way to achieve this goal is to prevent undesirable sediment, nutrients, and other
pollutants from entering the storm drainage system. Presently, complete interception for water treatment at
the point of discharge into the drainage system is neither practical nor economically feasible.
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The four main reasons for degradation of water quality are:
e Erosion and sedimentation;
e Solids and associated chemicals (including salt) from street sanding;
e Organic matter such as leaves and grass clippings; and
o Fertilizers and other chemicals from farming practices, impervious surfaces, and lawn care.

Recognition of the problem sources and the implementation of reasonable control measures can minimize the
degradation of water quality in the study area. Stormwater ponding areas used for rate control can also be an
essential part of reducing the amount of pollutants being transported downstream. Water quality ponds
provide locations where ponding allows sediment and many pollutants to settle out and be effectively
removed from stormwater runoff.

The regional approach recommended in this LSWMP provides more efficient maintenance requirements by
centralizing pond areas in fewer locations. This approach also provides cost-effective design, land
acquisition, and construction expenditures for development by proposing pond facilities in locations that take
advantage of natural terrain and provide the most efficient benefit for runoff water quality treatment.

Water Quality Modeling

The City uses the PondNET water quality management model for modeling a series of water quality ponds.
PondNET is an empirical model developed from data collected by the Environmental Protection Agency
(EPA) Nationwide Urban Runoff Program (NURP). The model predicts the phosphorus removal efficiency of
a large number of hydrologically connected ponds. Phosphorus is the primary nutrient modeled because it
has been found to be the nutrient most likely to promote the growth of algae in lakes. Detailed PondNET
modeling was completed as part of the City’s 2007 Nondegradation Review, and modeling results are
contained in that report. PondNET modeling parameters to be used in the City are presented in Table 5-1.
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Table 5-1 Key Variables in PondNET*

. Total
Hydrologi Phosphorus Suspended
¢ Runoff (P) Runoff Unit P . pe Unit TSS
oy . : DP:TP Solids :
Coefficien = Concentratio Loading . Loading
Land Use t n Concentratio
n
Unitless (ppb) (Ibs/ac/yr) Ratio (ppm) (IbSI)a LT
Row Crop Agriculture 0.14 540 0.53 0.2 163 160
Large Lot Residential 0.12 350 0.3 0.5 216 188
wow/Med Density 0.21 450 0.67 0.3 140 209
High Density 0.43 450 1.35 0.3 140 420
Residential
Commercial/Industrial 0.46 350 1.13 0.3 140 450
Institutional 0.31 350 0.75 0.3 140 301
Open Space 0.08 200 0.1 0.6 216 121
Golf Course 0.09 550 0.36 0.7 216 142
Right-of-Way 0.28 400 0.77 0.3 140 271
Wetland 0.08 200 0.11 0.6 216 121

*P = Phosphorus, DP = Dissolved Phosphorus, TP = Total Phosphorus, TSS = Total Suspended Solids

The MPCA'’s Minnesota Stormwater Manual provides estimated removal efficiencies for total phosphorus and
several other pollutants. These are presented in Table 5-2. Specific removal efficiencies for total suspended
solids and total phosphorus for individual ponds are to be estimated using PondNET.

Table 5-2 Typical Removal Efficiencies for Wet Detention Ponds

Pollutant Average Reduction (%)

Total Suspended Solids 60-90

Total Phosphorus 34-73
Total Nitrogen 30
Zinc and Copper 60
Bacteria 70
Hydrocarbons 80

Stormwater Ponds

Stormwater ponds are an essential part of a storm drainage system. These areas provide locations where
ponding caused by restricted flow can be allowed, thereby minimizing flood damage and streambank failure.
The effective use of stormwater ponds enables the installation of outflow sewers with reduced capacities.
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Equally as important is the use of ponds to:
e Improve water quality,
e Return stormwater to the groundwater table, and
e Increase water amenities in developments for aesthetic, recreational, and wildlife purposes.

Stormwater quality is improved by allowing nutrients and sediments carried by runoff to settle below the pond
normal water level and allow fringe vegetation to assimilate additional pollutants. The restriction of outflow
rates from pond areas promotes groundwater recharge by increasing the detention time and allowing the
runoff to infiltrate. Amenity aspects are maximized by careful planning in the initial development of an area to
incorporate pond areas into recreational areas, parks, and trail systems.

Wet Storage Volume Criterion

Actual modeling of water quality ponds and their treatment capacities can be cumbersome for developers and
their engineers. A simple criterion is that every water quality pond should initially provide wet storage volume
(storage below the normal water level) equivalent to the post-development site runoff for the 2.5-inch rainfall
event. Ponds designed in this manner will typically meet a 60 percent removal efficiency while providing
excess volume for sediment storage. Models used to size water quality treatment volumes must separate out
impervious area that is directly connected to the storm sewer system, as discussed in the “Computer
Modeling” section above. In addition, room should be provided for potential expansion necessary to meet the
City design requirements and maintenance access. The City will then review the design and determine
whether expansion or other modifications are necessary to meet pretreatment requirements for downstream
waterbodies.

Stormwater Abstraction

Stormwater abstraction is a reduction of the amount of overland runoff exiting an area typically by using
infiltration, evapotranspiration, or capture and reuse. The goal of stormwater abstraction is to mimic the
stormwater cycle of undeveloped land in a developed setting. Abstraction benefits both the quantity and
quality aspects of stormwater runoff. Stormwater that is infiltrated reduces the volume of water that is passed
downstream via City storm sewer, channels, creeks, and rivers. The reduction in overland runoff volume
reduces that potential for downstream channel erosion and associated water quality degradation. Infiltration
of stormwater also directly removes dissolved nutrients and pollutants via natural soil adsorption and
microbial uptake.

The soils in Chaska have historically been shown to be unsuitable for the construction of infiltration basins.
Therefore, the most feasible option for stormwater abstraction in the Chaska area is likely the method of
capture and reuse. The simplest example of capture and reuse is to sprinkle lawns from stormwater ponds.
Stormwater sprinkling is generally ideally suited for land uses other than single family residential (SFR). This
is due to the operation and maintenance of the system; SFR areas typically consist of multiple landowners
without associations, while all other land uses have one owner or association for operation and maintenance
of sprinkling systems. The benefits of stormwater sprinkling include:
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¢ Reduction of overland runoff volumes,
e Infiltration of dissolved nutrients,
e Irrigation with nutrient-rich water, and
¢ Reduced burden on the City’s water supply system.

The goal of this LSWMP is for the abstraction of the first 1/2-inch of runoff generated from new impervious
surfaces for new development and redevelopment sites. When possible, new development and
redevelopment sites should provide methods to meet the stormwater abstraction goal of the City. The City
will also look for opportunities to retrofit existing sites for stormwater abstraction. Existing sites that may be
well suited for retrofit capture and reuse systems might be open space areas associated with schools and
parks that are located in close proximity to existing stormwater ponds.

Construction Criteria

Pond design characteristics are critical in achieving the maximum pollutant removal efficiencies. Pond design
must maximize detention time by preventing short-circuiting. This can be accomplished by maximizing the
distance between inflow pipes and the pond outlet. A minimum length to width ratio of 3:1 is recommended
for the footprint of the pond. Ponds should be designed with multiple cells whenever possible.

A sedimentation bay, or first cell, should be provided to remove and collect large sediment particles that
constitute a majority of the sediment volume. This bay must be sized to hold approximately 20 years of
sediment accumulation (10 cubic yards per acre of drainage area) from the fully developed upstream land
use. Maintenance access to the first cell must be provided for dredging this material from the pond.

Submerged berms should be provided to separate the ponds into multiple cells when possible. Subsurface
slopes must not exceed 3:1. A minimum ten-foot aquatic bench at the normal water level of the pond must be
provided with a 10:1 slope for one foot below the normal water level of the pond. Aquatic vegetation should
be planted along the bench to stabilize the soil and provide for additional nutrient assimilation. Ponds should
have a mean depth greater than or equal to four feet and no less than three feet. Pond maximum depths
should not exceed 10 feet to prevent thermal stratification.

Design standards for stormwater management are presented in the following sections. These standards apply
City-wide. In areas where there are also Watershed (or other) requirements, then the more restrictive roles
are understood to govern in each case. Enforcement of the rules will be the responsibility of the governing
entity. Additionally, the City is aware of other regulations governing stormwater management, such as the
MPCA’s NPDES Construction Stormwater General Permit, and will adhere fully to them City-wide.

5.3.2.1 Submittal Requirements

All grading, erosion control, and site restoration work must be done in accordance with the most recent
editions of the MnDOT Standard Specifications for Construction, the MPCA’s NPDES Construction
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Stormwater General Permit, the Minnesota Stormwater Manual, Chaska Engineering Guidelines, and this
LSWMP and its updates.

An application containing the following information shall be submitted by the responsible party of a site or an
authorized representative. The responsible party must sign the application and cannot transfer authority. At
City discretion, less information may be required to constitute a complete application.

1.

The site location with property lines in relation to surrounding roads, slopes greater than 6%, other
geographic features, buildings, and other structures;

Existing and proposed two-foot contours for the site; this includes contours, invert elevations of
existing storm sewer, or spot elevations of the conveyance system from drainage discharge points to
the nearest receiving waterbody and for a minimum of 100 feet beyond the site boundary. Evidence
that the natural and structural conveyance system can accommodate flows to the nearest receiving
major waterbody or evidence of drainage easements on neighboring properties where runoff flows
are redirected or concentrated must be submitted. This shall include submitting proposed rates,
volumes, velocities, and duration of flow if needed. Documentation that drainage flowing onto the site
from upstream areas is managed shall be submitted. In addition, drainage to a public ditch must meet
the requirements of MN Statute 103E;

Finished floor elevations;
Identification and location of all on-site water features, including waters of the state;

In areas where there has been a natural resource or similar inventory, the location of trees and
vegetation on site, with identification of those trees and vegetation intended to be retained,;

For projects that are proposed adjacent to bluffs, ravine, or steep slopes; a slope stability analysis
from a Geotechnical Engineer may be required upon request of the City Engineer to demonstrate an
acceptable margin of safety for proposed development, homes, and stormwater pond areas.

Stormwater management plan. The plan shall have both existing and final proposed conditions drawn
to scale and shall contain the following:

a. Existing subwatershed boundaries, drainage patterns, and flow directions shown on a
separate figure;

b. Location and amount of impervious area including roads, trails, parking areas, and building
areas;

C. Hydrologic calculations for runoff volume, velocities, and peak flow rates for the 2-year, 10-
year, and 100-year, 24-hour rainfall events and the 10-day, 100-year snowmelt event;

d. All tributary areas must be accounted for in design calculations. Offsite drainage areas are
exempt from rate control and water quality standards, however, these flows must be included
in the stormwater design and allowed to pass through the project area without impacting
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upgradient or downgradient properties. Routing of offsite areas through proposed BMPs is
subject to approval from the City Engineer.

CN values published by the NRCS shall be used for stormwater modeling, with the following
exceptions:

1) Agricultural areas will be modeled with a CN value of 65;

2) Cover type “open space” will be based on the amount of topsoil as well as grass cover.
Less than four inches of top soil equals poor condition; more than four inches of topsoil
equals good condition;

For designs that discharge to existing City stormwater systems, calculations must be
provided demonstrating sufficient capacity and show no downstream impacts.

Normal water level, 100-year high water level (HWL), and emergency overflow (EOF)
elevations for the site (includes yard and street low points as well as stormwater ponds);

Stormwater treatment devices that remove oil and floatable material (for example, pond
outlets with submerged entrances) shall be part of system design;

Plans, specifications, and computations for stormwater management facilities submitted for
review shall be signed by a professional engineer licensed in the State of Minnesota. All
computations shall be submitted with the plans.

A Stormwater Facilities maintenance agreement must be provided and recorded with Carver
County for all privately owned systems.

8. Erosion and sediment control plans shall have both existing and final proposed conditions drawn to
scale, shall be consistent with the latest NPDES Construction Stormwater General Permit, and shall
include the following:

a.

Proposed area of grading or other land-disturbing activities and delineation of the limits of
disturbance including areas of grubbing, clearing, tree removal, grading, excavation, fill, and
other disturbance;

Quantify the soil or earth material to be removed, placed, stored, or otherwise moved on-site;

Locations and descriptions of proposed runoff control, erosion prevention, sediment control,
and temporary and permanent soil stabilization measures;

A sequence of land alteration activity and corresponding implementation of erosion control
practices, monitoring, maintenance, and removal of erosion and sediment control measures,
and permanent site stabilization measures. Prior to commencing activity (following all
necessary approvals), the responsible party shall provide the City with a construction
schedule;
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10.

11.

12.

e. The City or County, upon the advice or request of its engineer or the SWCD, may require
additional reports such as but not limited to a geologic report or a soils report. Such
requirements shall be written and shall contain the specific requirements for the report.

f. An interim grading and stormwater drainage plan must be provided for projects that mass
grade before the stormwater system is completed.

Wetland protection. The plan shall have both existing and final proposed conditions drawn to scale
and shall contain the following:

a. Documentation of permits and process required under the Wetland Conservation Act (WCA);
b. Delineated boundaries of wetlands.

Floodplain and shoreland. Documentation that the application meets the requirements of the City’s
Floodplain and Shoreland Ordinances.

If an activity is subject to another permitting process that requires similar information, information
developed for the other process may be used in this application to the extent it fulfills the
requirements. The Stormwater Pollution Prevention Plan (SWPPP) developed for the site to meet
NPDES requirements must be submitted as part of these applications.

Additional information as relevant and necessary to evaluate an application may be required.

5.3.2.2 Erosion and Sediment Control

3.

The City of Chaska adopts by reference the erosion and sediment control design and operational
standards set forth in Minnesota Construction Stormwater General Permit (Authorization to discharge
stormwater associated with construction activity under the National Pollutant Discharge Elimination
System, NPDES (MNR1000001).

Erosion and sediment control best management practices (BMPs) must be designed and maintained
to prevent the deposition of sediment or construction material into waters of the state, neighboring
properties, or City stormwater conveyance systems.

Erosion and sediment control BMPs must be installed prior to commencing any construction activity.

5.3.2.3 Stormwater Conveyance

1.

Storm sewer shall be designed using the Rational Method. All calculations are subject to the City
Engineer’s approval.

All storm sewer shall be designed using 10-year return frequency storm intensities. 50-year return
frequency storm intensities are required for areas that overland flow to ravines and for any additional
areas determined to be flood-prone by the City Engineer.
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13.

14.

15.

16.

17.

A Manning’s “n” coefficient of 0.013 shall be used for the design of concrete and plastic sewer and a
coefficient of 0.024 shall be used for corrugated metal pipe.

Discharge onto steep slopes and/or ravine is not allowed unless no feasible alternative exists. In
those cases, calculations must be provided showing that runoff rates, volumes, and velocities will not
result in erosion. Erosion protection (i.e., riprap, turf reinforcement mat, rock checks, drop structures,
etc.) is required to protect erosion prone slopes and conveyances.

Provide for overflow routes to drain low points along streets or lot lines to ensure a minimum
freeboard of 1 foot from the lowest exposed structure elevation. Some low points may be determined
to act as ponding areas by the City Engineer and will require 2 feet of freeboard between the
calculated 100-year HWL and lowest exposed structure elevation. Design criteria verifying the
adequacy of the overland drainage route capacity may also be required.

The maximum elevation difference between a street low point and emergency overflow elevation is 3
feet.

Emergency overflows from all low points and stormwater ponds must be clearly shown on the plans
with labeled elevations.

The maximum spacing between manholes is 400 feet.

To the greatest extent possible, manholes shall be placed in paved surfaces outside of wheel paths
(3 feet and 9 feet off centerline) or other readily accessible areas.

Minimum pipe size shall be 12 inches diameter.
Aprons or flared end sections shall be placed at all locations where the storm sewer outlets.

All inlet/outlet flared end sections shall be furnished with hot dipped galvanized trash guards. All trash
guard installations will be subject to approval by the City Engineer.

The last three pipe joints from the flared end section shall be tied together.

Riprap and filter blanket shall be placed at all outlet flared end sections in accordance with the City’s
standard detail.

The invert elevations of the pond inlet flared end sections shall match the NWL of the pond.
Submerged pond inlets will only be allowed at the discretion of the City Engineer.

If the storm sewer is to be installed less than 10 feet deep within private property, the easement shall
be a minimum of 20 feet wide with the pipe centered in the easement. If the storm sewer is 10 feet
deep or greater, then the easement shall be twice as wide as the depth or as required by the City
Engineer.

Junction manholes should be designed to limit the hydraulic head increase by matching hydraulic flow
lines and by providing smooth transition angles.

City of Chaska Local Surface Water Management Plan 89



LOCAL SURFACE WATER MANAGEMENT PLAN
System Design

April 2020, updated January 2024

18. In the development of any subdivision or ponding area, the developer and/or property owner is
responsible for the removal of all significant vegetation (trees, stumps, brush, debris, etc.) from any
and all areas which would be inundated by the designated controlled NWL of any proposed ponding
as well as the removal of all dead trees, vegetation, etc., to the HWL of the pond.

19. Outlet control structures from ponding areas are required as directed by the City Engineer. Location
and appearance of outlet structures shall be subject to City Engineer approval and may require
landscape screening.

20. Inlets should be placed and located to eliminate overland flow in excess of 400 feet. Additionally,
inlets should be located such that 3 cfs is the maximum flow at the inlet for the 10-year design storm.

21. Where possible, outlet velocities should be limited to 5 fps for the design storm.

22. Open channels should be designed with longitudinal slopes of 1 percent or greater.

23. Open channel side slopes should be designed at 4:1 side slopes or flatter.

24. Riprap must be provided at points of juncture between two open channels.

25. Design velocities for open channels should be kept to a minimum for erosion prevention.

26. When high velocities are unavoidable, armament of the channel is required to prevent erosion.

27. Providing for maintenance access along open channels is required. A 12-foot wide area adjacent to
the open channel should be provided at a maximum slope of 15 percent.

5.3.2.4 Stormwater Quantity

The term High Water Level (HWL), as used below, refers to the maximum water level generated by a 24-hour,
100-year rainfall event.

1. Design rainfalls must be based on the Atlas 14 MSE-3 24-hr rainfall amounts and distribution.

2. Stormwater facilities shall be designed for a 100-year frequency storm for stormwater ponds and
associated trunk facilities.

3. Stormwater modeling of ponds shall have a starting elevation of the normal water level, equal to the
controlling elevation (orifice, weir, pipe invert).

4, Filtration basins shall be modeled with a starting elevation of the controlling outlet (orifice or pipe) with
the exfiltration rate for silty sands per the MN Stormwater Manual (0.45 in/hr).

5. Proposed runoff rates must be held to existing conditions or less for the 2-year , 10-year, and 100-
year storm events for all project discharge locations.
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13.

14.

Stormwater pond designs must accommodate the 10-day, 100-year snowmelt event without
exceeding the calculated 100-year HWL.

The 100-year peak flow per acre from new development and must also meet the calculated City
average of 0.2 cfs/acre over the entire project area.

The 100-year peak flow per acre from redevelopment areas must not increase over existing.
Additional all new impervious surfaces must meet the 0.2 cfs/acre standard.

For areas that cannot be feasibly captured and treated, the 2-, 10-, and 100-year rainfall event runoff
rates shall not increase over existing conditions for the area equivalent to the proposed uncatchable
area, with justification provided for why areas cannot be captured.

CN values published by the NRCS shall be used for stormwater modeling. One exception is for
agricultural land, which shall be modeled using a CN value of 65.

Maximum allowable slopes are 3:1, though 4:1 slopes are preferred. Slopes steeper than 4:1 shall
have erosion control blanket installed immediately after finish grading. In residential areas, slopes no
steeper than 4:1 shall be allowed.

All constructed ponds and wetland mitigation areas shall have an aquatic safety bench around their
entire perimeter. The aquatic bench is defined as follows:

a. Cross slope no steeper than 10:1.
b. Minimum width 10 feet.
c. Located from pond NWL to one foot below pond NWL.

A 12-foot wide maintenance access at a maximum grade of 15 percent to the NWL of all ponds must
be provided. At a minimum, access must be provided to the pond outlet structure, all inlets to the
pond, and to the first cell of a multi-cell pond. Maintenance access must be constructed to support
City maintenance vehicles.

Elevation separations of buildings with respect to ponds, lakes, streams, and stormwater features
shall be designed as follows:

a. The lowest ground elevation adjacent to homes and buildings must be a minimum of two feet
above the calculated 100-year HWL or one foot above the EOF, whichever leads to the
higher elevation.

b. Landlocked lakes and wetlands require a three-foot separation between the lowest ground
elevation adjacent to the building and the calculated pond HWL for back-to-back 100-year
rainfall events.

Maximum depth is 10 feet from the bottom of the pond to the NWL.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

All ponds shall have outlet skimming for up to the 10-year rainfall event.

All ponds shall be graded to one foot below the design bottom elevation. This “hold down” allows
sediment storage until such time as site restoration is complete.

The top berm elevation of ponds shall be a minimum of 1.5 foot above the 100-year pond HWL.

The EOF elevation of ponds shall be 0.5’ above the 100-year HWL and be stabilized with turf
reinforcement mat (TRM). The EOF shall be 10° wide with TRM extending from the pond NWL to the
downstream toe of slope and 0.5’ vertically up the sides of the EOF.

Where stormwater ponding areas are proposed to be located adjacent to bluffs, steep slopes, and
ravine areas, the pond shall not overtop for the 500-year rainfall event at the direction of the City
Engineer. Rate control is not required for events larger than the 100-year rainfall event in these
cases.

Grading shall not block or raise emergency overflows from adjoining properties unless some provision
has been made for the runoff that may be blocked behind such an embankment.

Minimum grade for lot drainage swales and lot grading shall be 2 percent or greater.

Maximum length for drainage swales shall be the lesser of 300 feet or a total of four lots draining to a
point, or as approved by the City Engineer.

Use of existing wetlands for stormwater management is subject to review by the appropriate
regulatory agency in accordance with the Wetland Conservation Act.

Seeding around wet ponds should be State mix 33-261 or other as directed by the City Engineer.

A landscaping plan shall include details for soil decompaction to a minimum depth of 6” and provide a
minimum of 6” of topsoil in all green spaces.

5.3.2.5 Stormwater Quality

All tributary area must be accounted for in design calculations.

At a minimum, the design shall provide removal rates for total phosphorus (TP) and total suspended
solid (TSS) greater than 60% and 80%, respectively, unless the requirements listed in Table 4-4 call
for increased treatment capacity. Modeling shall be provided that documents design removal rates.

a. For designs that use wet (NURP) ponding to meet water quality standards, a permanent pool
equivalent to the runoff from a 2.5-inch, 24-hour rainfall event shall be provided.

For new development projects, there shall be no net increase from pre-project conditions for TP and
TSS.
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4. For redevelopment projects, there shall be a net decrease from pre-project conditions for TP and
TSS.

5.3.2.6 Stormwater Absiraction

1. Within the boundaries of the Carver County Water Management Organization (CCWMO), the City of
Chaska recognizes CCWMO rules governing volume reduction and accepts their stormwater
management permit approval as justification that City volume reduction standards being met. The
volume reduction standards below apply to projects outside the CCWMO or do not require a CCWMO
permit.

2. Within the boundaries of the Riley Purgatory Bluff Creek Watershed District (RPBCWD), the City of
Chaska recognizes RPBCWD rules governing volume reduction and accepts their stormwater
management permit approval as justification that City volume reduction standards being met. The
volume reduction standards below apply to projects outside the RPBCWD or do not require a
RPBCWD permit.

3. Proposed runoff volume retained onsite for non-linear and new linear projects shall be equivalent to 1
inch of runoff from the new or reconstructed impervious surface area. For the purpose of this section,
reconstruction is defined as “full removal of existing impervious surface to a depth that exposes
underlying soils and construction of new impervious surface”.

a. If infiltration is not feasible or allowed, supporting documentation must be provided. In those
cases, the following process must be followed in the order outlined below, along with
justification of why the preceding method is not feasible.

1) Provide treatment onsite with other volume reduction practices; i.e., filtration/bioretention
facilities.

2) Provide offsite volume control within the same LSWMP drainage subdistrict.
3) Provide offsite volume control within the same LSWMP drainage district.
4) Provide onsite NURP ponding.

4, Linear reconstruction projects shall capture and retain 1 inch over the net increase in impervious area
or 0.5 inch from the new and reconstructed (as defined above) impervious surface area, whichever is
greater.

a. Where the entire volume cannot be treated onsite, a reasonable attempt must be made to
obtain additional right-of-way, easement, or other permission to treat stormwater during the
planning phase. Volume reduction practices are not required if it is not cost-effective. In
those cases, volume reduction must be maximized prior to discharge. A feasibility analysis
shall be provided describing volume reduction methods that were investigated and why they
were deemed not feasible.
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5. Infiltration practices are not allowed in the following areas.

a. Areas of predominantly Hydrologic Soil Group D soils

b. Areas where there is 3’ or less of vertical separation from the bottom of the practice to the
seasonally saturated soils or the top of bedrock

C. Areas that receive discharge from vehicle fueling and maintenance areas

d. Areas where a high level of contamination in the soil or groundwater may be mobilized
e. Areas where the infiltration rate exceeds 8.3 in/hr

f. Emergency response areas within a drinking water supply management area

g. Areas that receive stormwater runoff from areas that pose water contamination concerns,
such as automobile scrapyards, waste recycling facilities, and hazardous water facilities,
among others.

6. When designing for infiltration, the following requirements shall apply:

a. Infiltration rates shall be based on the least permeable soil layer as shown in soil borings
within the proposed basin. As an alternative, percolation tests can be conducted at the
proposed basin bottom with design infiltration rates of one-half the average test result.

b. The area required for infiltration is calculated using the above volume and rate with the
inundation period not to exceed 48 hours. Vegetation shall be selected that tolerates the
design inundation period. Wet pond areas below the NWL are not to be used in satisfying
infiltration requirements unless a specific infiltration bench is designed, subject to City
Engineer approval.

7. As an alternative to infiltration, a capture and reuse system may be used to satisfy volume reduction
requirements, provided the systems meets the following requirements.

a. The system shall be privately owned and maintained. A stormwater facilities maintenance
agreement including an operations and maintenance plan is provided.

b. Calculations demonstrating how the system will provide water reuse meeting the volume
reduction requirements are provided (i.e. storage capacity, irrigation area, irrigation area,
etc.)

c. System design include all piping, pumps, irrigation areas, and other schematics.
d. Water quality calculations shall not include the reuse system into the removal calculations.

5.3.2.7 MS4 Permit
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The City’s NPDES MS4 Permit also contains stormwater management requirements in the following areas:
1. Site plan review.
2. Conditions for post-construction stormwater management.
3. Stormwater management limitations and exceptions.
4. Mitigation provisions.

5. Long-term maintenance of structural stormwater BMPs.

6.0 IMPLEMENTATION PLAN

6.1 GENERAL

The Implementation Plan section of the Chaska LSWMP describes those activities and programs the City
might develop toward improving its surface water management system. This section also includes:

¢ An overview of the City’s NPDES permit

e A discussion of operation and maintenance procedures and strategies.

e An outline of an education program.

e The storm sewer area charge.

e A section referencing applicable design standards for stormwater management.
o A section on Watershed implementation priorities.

¢ Implementation priorities for the City.

e Adiscussion of the process for amending this LSWMP and an annual report to council.
6.2 NPDES PERMIT

In 2003, the MPCA required the City to submit an NPDES Municipal Separate Storm Sewer System (MS4)
Permit Application to minimize the discharge of stormwater runoff pollutants and authorize stormwater
discharge from the City’s MS4.

The City received initial MS4 Permit coverage in 2003, and a coverage renewal again in 2006. The current
MS4 permit is now effective as of August 1, 2013. To comply with the new MS4 Permit, the City completed a
Stormwater Pollution Prevention Program (SWPPP) Document and received an extension of MS4 Permit
coverage on May 8, 2014.

City of Chaska Local Surface Water Management Plan 95



LOCAL SURFACE WATER MANAGEMENT PLAN
Implementation Plan

April 2020, updated January 2024
Chaska’s approved SWPPP Document covers the following Minimum Control Measures:
e Public Education and Outreach.
e Public Participation/Involvement.
o lllicit Discharge Detection and Elimination.
e Construction Site Stormwater Runoff Control.
e Post-Construction Stormwater Management.
¢ Pollution Prevention/Good Housekeeping.

The BMPs listed in the SWPPP Document are a legally enforceable part of the Permit. The City must
complete the tasks to remain authorized to discharge stormwater into waters of the state. The LSWMP
Implementation Plan provides assistance and guidance for specific BMP implementation.

6.3  OPERATION AND MAINTENANCE

A stormwater system is a major investment for the City of Chaska — both in terms of initial capital cost and in
terms of ongoing maintenance costs — with meeting ongoing maintenance costs being the City’s current
challenge. Typically, system maintenance is funded by the City’s storm sewer area charge and through the
general fund.

The City’s stormwater system maintenance responsibilities include the following:

e Street sweeping.

Cleaning of sump manholes and catch basins.

e Repair of catch basins and manholes.

e Assessing pipe condition (typically by televising).

¢ Inspection of storm sewer inlet and outlet structures.

¢ Pond mowing and other vegetation maintenance.

e Excavation of accumulated sediments from ponds.

¢ Inspection and repair of filtration, biofiltration, and infiltration features.

The City has maintained its pipe system for decades, and staff has a strong grasp on the costs associated
with this. As new development and increasing requirements bring more ponds (and other BMPs) into the
system, City staff will find that maintenance becomes an increasingly large portion of both staff time and
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maintenance budget. It is important to quantify the extent of this future commitment so that the funds
necessary for pond maintenance activities can be collected via the City’s stormwater funding.

The management of stormwater ponds is facilitated by creation of a GIS database for all stormwater system
infrastructure. The City has mapped all storm sewers in the City as well as all ponds, outfalls, and structural
stormwater BMPs that require inspection for the MS4 Permit. This infrastructure is shown on the system
maps, included as Appendix G. Ultimately, via its stormwater management database, the City could reference
— via interactive mapping — its maintenance records and maintenance costs for the stormwater system. A
schedule of maintenance activities is being prepared by the City as part of its MS4 Permit implementation.

Stormwater ponds 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 pond. Inspection and
maintenance cover the following:

e Pond outlets.
e Pond inlets.
e Side slopes.
e lllicit dumping and discharges.
e Sediment buildup.
Pond Outlets

A key issue with stormwater ponds is ensuring that the outlets perform at design capacity. Inspection and
maintenance of pond outlets address the following:

e The area around outlets is kept free and clear of debris, litter, and heavy vegetation.

e Trash guards are installed and maintained over all outlets to prevent clogging of the downstream
storm sewer.

e 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.

e 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.

Pond Inlets

¢ Inspection and maintenance of pond inlets address the following:
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Inlets are inspected for erosion.
Where erosion occurs near an inlet, energy dissipaters or riprap are installed.

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 pond are maintained.

Side Slopes

Inspection and maintenance of pond side slopes address the following:

Side slopes are kept well vegetated to prevent erosion and sediment deposition into the pond. Severe
erosion alongside slopes can reduce the quality of water discharging from the pond and require
dredging of sediments from the pond.

Noxious weeds are periodically removed from around ponds.

Some ponds 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.

lllicit Dumping and Discharges

Inspection and maintenance of illicit dumping and discharges into ponds address the following:

Ponds are periodically inspected for evidence of illicit dumping or discharges. The most common of
these is dumping of yard waste into the pond.

Where found, illicit material is removed, and signs are posted as needed prohibiting the dumping of
yard waste.

Water surfaces are inspected for oil sheens. These can be present where waste motor oil is dumped
into upstream storm sewers.

Skimmer structures are installed as needed at outlet structures to prevent oil spills and other floatable
material from being carried downstream.

Skimmer structures are periodically inspected for damage, particularly from freeze-thaw cycles.

Sediment Buildup

Inspection and maintenance of sediment buildup in ponds address the following:
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e Ponds 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.

e Sediment removal is performed where excessive sediment buildup has occurred. As a general
guideline, ponds require dredging every 15 to 20 years. When effective forebays are provided, these
may require more frequent cleaning (approximately 5 to 7 year cycles) but would tend to produce less
material and would have the effect of extending the maintenance cycle of ponds to as much as
30 years.

Maintenance activities needed as necessary (check to see if feature is draining after storms, then perform
activities as necessary):

e Iffilter bed is clogged or partially clogged, manual manipulation of the surface layer of sand may be
required.

e Remove the top few inches of media, rototill or otherwise cultivate the surface, and replace media
with like material meeting the design specifications.

e Replace any filter fabric that has become clogged.

e Ensure that contributing area, facility, inlets and outlets are clear of debris.

e Ensure that the contributing area is stabilized and mowed, with clippings removed.

e Remove trash and debris.

e Check to ensure that the filter surface is not clogging.

e Ensure that activities in the drainage area minimize oil/grease and sediment entry to the system.

o If permanent water level is present in pretreatment chamber (e.g., perimeter sand filter), ensure that
the chamber does not leak, and normal pool level is retained.

Recommended annual activities:

e Check to see that the filter bed is clean of sediment, and the sediment chamber does not contain
more than 6 inches of sediment. Remove sediment as necessary.

e Make sure that there is no evidence of deterioration, spalling, or cracking of concrete.

e Inspect grates (perimeter sand filter).

e Inspect inlets, outlets, and overflow spillway to ensure good condition and no evidence of erosion.
e Repair or replace any damaged structural parts.
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e Stabilize any eroded areas.

o Ensure that flow is not bypassing the facility.

o Ensure that no noticeable odors are detected outside the facility.
o Activities recommended every 3-5 years:

e Remove and replace the top 2-5 inches of media every 3 to 5 years for low sediment applications,
more often for areas of high sediment yield or high oil and grease.

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.

To fully use 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.

Overland flow routes constitute an important part of the 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 costly.

The storm sewer piping system constitutes a multimillion-dollar investment for the City. The City performs a
comprehensive maintenance program to maximize the life of the facilities and optimize capital expenditures.
The following periodic inspection and maintenance procedures are followed:
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e Catch basin and manhole castings are inspected and are cleaned and replaced as necessary.
e Catch basin and manhole rings are inspected and are replaced and/or regrouted as necessary.

e 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.

e Storm sewer piping is inspected either manually or by television to assess pipe condition. ltems
looked for include root damage, deteriorated joints, leaky joints, excessive spalling, and sediment
buildup. The piping system is programmed for cleaning, repair, or replacement as needed to ensure
the integrity of the system.

The City 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 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.

Stockpiles of de-icing material and sand in the City are stored in a covered storage building or covered with
polyethylene and placed on impervious surfaces. Runoff from stockpiles is managed to minimize the
possibility of flowing directly into streams or wetlands where environmental damage can occur.

The City follows established snow and ice removal practices to address winter maintenance needs. 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 is an integral part of the City’s effective surface water management system. It greatly
reduces the volume of sediments that have to be cleaned out of sump structures and downstream
waterbodies. The City sweeps streets three times each year (spring, summer, and fall). Spring sweeping
begins either late March or early April after the risk of later snowfall has passed and targets sand left from
winter sanding operations. Summer sweeping is focused where needed, typically the downtown area,
Highway 41, and construction sites. Fall sweeping occurs after leaf fall.

The City does not allow residents to rake leaves into the street for municipal pickup. As an alternative, the
City has a “cleanup day” where residents are encouraged to drop yard waste at a specific location for
composting by the City. Carver County and the City also encourage residents toward composting their yard
waste. If residents desire to have yard waste removed by their private hauler, then compostable bags or
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reusable containers are recommended. Alternately, there are composting sites within Carver County where
yard waste can be brought for a fee. Overall, the City’s approach to minimizing organic matter entering its
stormwater system greatly reduces the incidence of inlet blockages and protects the water quality of
downstream waterbodies.

The objective of the City’s street sweeping and de-icing programs is to minimize impacts from leaf litter, sand,
salt, and other debris on the surface waters of the City.

During routine inspection of inlet grates, outfalls, and other portions of the stormwater system, City staff also
looks for evidence of illicit discharge, dry weather flow (indicating possible sanitary sewer connections),
sedimentation, and other non-point source pollution problems.

The City has mapped its storm sewer outfalls and has started the process of integrating this mapping with
inspection data. This effort is concurrent with the overall storm sewer mapping effort required by the City’s
NPDES permit.

6.4 EDUCATION

Education can play an important role in any effort to implement a stormwater management program like the
one outlined in this LSWMP. The objectives of an education effort are different, depending on the target
audience. In general, the target audience for this education program is City staff (including elected officials),
City residents, and the development community. The City will work closely with the watershed management
organizations to implement their common educational goals. The following sections describe why education
of each of these groups is important and present educational methods that may be used for each audience.

City staff have a wide range of responsibilities for implementing this LSWMP. These include:
o Implementing street sweeping and spill response programs.
e Maintaining stormwater pond performance and system operability.

e Planning for and management of projects to enhance pollutant removal performance, wetland quality,
etc.

o Consideration of potential stormwater impacts associated with various land uses.

e Carrying out grounds maintenance of City-owned lands/facilities in a way that sets a good example
for residents.

e Using BMPs in application of ice control material.
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e Application of BMP policies and regulations to new and redevelopment projects.
e Planning and delivering education programs.

o Working out cooperative arrangements with regulatory and non-regulatory organizations to achieve
LSWMP objectives.

o Assisting the City Council and Planning Commission in understanding the intent and the application
of the LSWMP policies.

Because these responsibilities involve many different levels of City staff and elected officials, training to have
a basic understanding of the LSWMP includes:

e A description of the major stormwater management issues (including known stormwater management
problem areas, stormwater management expectations for new and redevelopment projects,
incorporation of stormwater mitigation into capital improvement projects, and regulatory jurisdictions).

e The objectives of the LSWMP and the general approach outlined in the LSWMP for resolution of
these issues.

e The responsibilities of the different work units in implementing the LSWMP.
e The information that the LSWMP provides.
¢ Identification of in-house experts.

This information is disseminated in presentations at staff meetings, council meetings, planning commission
meetings, coverage in internal newsletters, and issuance of internal memos.

Outside the City, other avenues for stormwater education include Project NEMO and Stormwater U, both run
by the University of Minnesota. These programs provide stormwater education for staff and policymakers and
include training on the development of policies and ordinances. Attendance at workshops and seminars such
as the CCWMO Stormwater Workshop also provide stormwater information.

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

Through its quarterly newsletter, the City keeps residents informed of stormwater and other environmental
issues particularly regarding volunteer opportunities, proper lawn care practices, and recycling and hazardous
waste management information. The City website is a clearinghouse for information on stormwater
management and is periodically updated to provide relevant stormwater management articles.

As the City incorporates innovative stormwater management practices into both municipal and private
development projects, it will use these projects to highlight the benefit of certain stormwater management
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practices. It is important that residents know about these projects (including how they were funded) so that
they develop an awareness that the City is being responsive to the public interest in protecting high priority
resources and that dedicated financial resources such as revenue from the stormwater utility are being put to
good use.

The LSWMP 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.

The information contained within this LSWMP 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.

While dissemination of information from this LSWMP is valuable, there is no substitute for a meeting between
key City staff and the developer as early as possible in the review process. This helps define expectations for
submittals, clarify regulatory compliance issues, and provide additional detailed guidance. Developers are
encouraged to do this as soon as possible after they have reviewed the LSWMP information and thought
about how it applies to their site.

6.5 STORMWATER FINANCING

The City uses a storm sewer area charge, water quality area charge, and stormwater utility for paying for the
establishment, acquisition, construction, reconstruction, repair, replacement, depreciation, enlargement, and
improvement of the total surface water drainage system. The area charge varies based on land use and has
been split into three tiers:

1. Single Family Residential.
2. Medium Density Residential.
3. High Density Residential, Commercial, and Industrial.

The current area charge is summarized in Chapter 22 of the City Ordinances, Storm Drainage, included on
the City website (www.chaskamn.com). The City reviews the charge rate and utility fees annually, especially
as the City’s maintenance and permit preparation responsibilities continue to grow.

6.6 DESIGN STANDARDS

Design standards for stormwater management pertain to design and analysis of the stormwater system. As
typically conceived, they cover the following areas:

e Submittal Requirements.
e Erosion and Sediment Control.

City of Chaska Local Surface Water Management Plan 104


www.chaskamn.com

LOCAL SURFACE WATER MANAGEMENT PLAN
Implementation Plan

April 2020, updated January 2024

e Stormwater Conveyance.
e Stormwater Quantity.

o Stormwater Quality.

e Stormwater Abstraction.

Section 5 contains the design standards to be used for the City of Chaska. Design standards are also
imbedded into the outline of the City’s goals and policies in Section 3.

6.7 ORDINANCE IMPLEMENTATION

As part of the MS4 process, the City will review its Construction Site Runoff Ordinance that addresses both
during (erosion control) and post-construction (stormwater management) conditions to see if modification of
the ordinance is warranted. Section 14.4.4 of the Zoning Ordinance defines when grading permits are
required. Otherwise, Chapter 22 of the City Ordinances, Storm Drainage, incorporates the standards and
requirements included in the LSWMP in their entirety.

lllicit discharge requirements have been incorporated into Chapter 22 of the City Ordinances, Storm Drainage.
They are intended to prohibit the following:

e lllicit connections from the sanitary sewer to the storm sewer.
e Dumping of listed chemicals into the stormwater system.
e lllegal dumping.

6.8  IMPLEMENTATION PRIORITIES

The City is committed to collaborating with Carver County on efforts to improve water resources within the
City. Carver County’s current stormwater-related implementation priorities can be found in the most recent
version of their Water Management Plan, which can be found on the County’s website
(www.co.carver.mn.us). Implementation projects identified within that plan that may provide opportunities for
collaboration include (project references and page numbers are from the CCWMO Water Management Plan):

1. Urban Street Retrofits. Collaborate with a city within the WMO to demonstrate an alternative street
design for an existing downtown residential area. The alternative design would reduce impervious
surfaces and add stormwater treatment for currently untreated areas (e.g., street bumpouts, rain
gardens, etc.) and improve the quality of stormwater runoff reaching surface water resources in the
CCWMO. (Project 8, Table 5-5, p. 5.21)
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East Chaska Chain of Lakes Reclamation. Implement methods to control carp populations and
improve water quality in the East Chaska Creek Chain of Lakes. This chain includes Hazeltine, Big
Woods, McKnight, Jonathan and Grace Lakes. (Project ID 25 & 27, Table 5-5, p. 5.24 & 5.25

Stream Restoration. Restore stream reaches that have been altered by human activities to a more
natural/stable state. The project(s) may involve a variety of restoration practices. The project(s) will
help mitigate high volumes/flows that are degrading stream channels. (Project ID 5, Table 5-5, p.
5.20).

Bank Stabilization. Stabilize eroded and degraded streambanks to reduce erosion into streams.
Projects will be prioritized that protect infrastructure and utilize natural armoring to stabilize banks.
(Project ID 6, Table 5-5. P. 5.20).

Wetland Restoration — Collaborate with the City of Chaska, Laketown Township, and willing
landowners to restore hydrology to priority wetlands. The project(s) would help the CCWMO meet its
goal of improving the quantity and quality of wetlands in the watershed and increase flood storage in
the watershed. (Project ID 16, Table 5-5, p. 5.22).

The City is committed to collaborating with the LMRWD on efforts to improve water resources within the City.
The LMRWD’s current stormwater-related implementation priorities can be found in the most recent version of
their Water Management Plan, which was updated earlier this year and can be found on the District’s website
(www.watersheddistrict.org). The City participated in the plan development as part of a Technical Advisory
Committee. Capital Improvement Projects, Table E-2 of that plan, incorporates input from the City and
identifies potential opportunities for collaboration.

The City has identified implementation priorities in a number of specific areas, as described below.

1.

Priority Project Implementation Plan. The City has prioritized projects that have been determined
to have a water resource benefit. These are presented in Table 6-1. The criteria established for
implementation priority are areas that: are actively eroding; discharge to MNDNR Protected Waters or
Scientific and Natural Areas; or will provide another water quality benefit (e.g., rate/volume control,
nutrient/sediment reduction, habitat preservation or restoration).

Storm-related Damage. Perform repair and restoration following stormwater-related damage to the
system. In the recent past, this type of damage has included washed-out ponds and outlets, ravine
and streambank failure, and flood damage to infrastructure and buildings.

Stormwater System. Maintain and improve the overall City stormwater system. Table 6-2 lists some
specific stormwater system implementation priorities for the City. A tentative timetable is included
with the table.
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Project Name (LSWMP

Name)

Table 6-1 Priority Project Implementation Plan

Project Description

LSWMP
Drainage
District

Watershed

Timeline

Lano Ravine

The Lano Ravine east of TH212 and north of Chaska Boulevard (CR61). It discharges to a culvert
under Chaska Boulevard, and runoff from that point is conveyed to Chaska Lake. It is uncertain when
the ravine began eroding; however, erosion in recent years has been significant, resulting in a significant
washout upstream of the culvert under Chaska Boulevard. TH212 was built in the Lano Ravine
watershed around 2008 and increased the drainage area to the ravine from 26 to 116 acres.

A study was completed in 2018 which assessed the existing conditions of the ravine and the hydrologic
changes within the watershed area as a result of the TH212 improvements and identified seven
restoration options, three of which were recommended for more in-depth review and design. Study
results concluded that increased duration of runoff, combined with saturated, sandy soils, likely has led
to the increase in erosion that has been observed. Additional review and follow-up field investigation
indicated that erosion continues to migrate towards Chaska Boulevard, and at some point may threaten
the stability of the roadway.

CL

CCWMO

2023-2024

$1,300,000-1,650,000

Beise Ravine (LCC-R1)

Land use in the 98 acres of area that drain to this ravine, which ultimately discharges to Chaska Creek,
is in the process of being developed. Much of the ravine bottom contains large natural fieldstone that
has created a stable bottom. The erosion occurring in the ravine is resulting from concentrated flows
eroding the toe of slope, causing slope failure. In the areas without a rock bottom and within the steeper
segments, there is head-cutting, lowering the stream bottom and causing erosion at the toe of slope and
side slope failure.

Stormwater management practices have been implemented in the upstream residential development
and will reduce peak flows to the ravine. As a result, we anticipate the currently stable sections of the
Beise channel will remain so, and the restoration approach should focus on the unstable segments
rather than the entire ravine.

The total length of the ravine is 3,000 linear feet; however, the entire ravine does not require
stabilization. For the construction and professional services, we estimate that 60% of the ravine (1,800
LF) will require improvements.

LCC

CCWMO

2028-2029

$650,000

Lake Grace — West Ravine

An eroding ravine is located along the western shoreline of Lake Grace, a nutrient impaired lake. The
upstream portions of the ravine receive runoff from Edgewater Townhomes to the north and a
stormwater retention pond to the south. The ravine falls 50 vertical feet over its 800-foot length before
flowing into Lake Grace. A ravine study will first be conducted. The study will determine the causes of
erosion, estimate the sediment contribution from the ravine, develop stabilization options, and provide a
cost range for the alternatives and a cost estimate for the chosen option.

UEC

CCWMO

2030

$75,000
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Table 6-1 Priority Project Implementation Plan

: LSWMP
AL EUOUESUULLS Project Description Drainage Watershed Timeline
Name) S
District
Seminary Fen Ravine C-2 This 800-foot ravine is within bluffs located north of the Fen and is highly prone to erosion due to sandy CH LMRWD 2020-2022 $60,000
Study and Restoration soils, groundwater discharges, naturally steep slopes, and surface water flows. A ravine assessment will

be conducted. The ravine assessment will determine the causes of erosion, estimate the sediment
contribution to the Fen from the ravine, develop stabilization options, and provide cost estimates for a
potential restoration project. Project design and restoration will follow recommendations of the

assessment.
Seminary Fen Ravine C-3 This ravine is in the bluffs located north of the Fen and is highly prone to erosion due to sandy sails, CH LMRWD 2023-2025 $60,000
Study and Restoration groundwater discharges, naturally steep slopes, and surface water flows. A ravine assessment will be

conducted. The ravine assessment will determine the causes of erosion, estimate the sediment
contribution to the Fen from the ravine, develop stabilization options, and provide cost estimates for a
potential restoration project. Project design and restoration will follow recommendations of the
assessment.

Seminary Fen Wetland Area The Seminary Fen is a 600-acre calcareous fen wetland complex. It is one of the rarest types of CH LMRWD 2026-2027 $500,000
A and B Wetland Restoration | wetlands in the US. It is characterized by a substrate of peat and a constant supply of upwelling
groundwater from bedrock aquifers of cold, oxygen-poor groundwater that is rich in calcium and
magnesium bicarbonates. The Fen supports dozens of rare, threatened, and special concern plant and
animal species and is one of the Twin Cities Metropolitan Area’s last known naturally-reproducing trout
streams. It is one of the most significant natural areas in the metro area and is part of the MnDNR
Scientific and Natural Areas program.

Historic ditching partially drains portions of the wetland. The project will restore the hydrology and
vegetation to 21 acres of wetland as part of this project. The cost estimate includes survey, design,
construction and vegetative restoration and vegetative maintenance for 5 years. The City may want to
consider doing this project as a wetland bank and obtaining the resulting wetland credit. The cost
estimate to do the project as a wetland bank has been included.

East Chaska Creek Ravine A tributary ravine, approximately 4,600 feet in length, to East Chaska Creek (EC-R2) is unstable and EC CCWMO 2027-2028 $40,000
(EC-R2 tributary) eroding. Stormwater discharge from development to the north and east contributes significant flows
during large storm events. Stormwater BMPs would be beneficial to control runoff rate and volume. A
desktop analysis will be performed to provide the initial assessment and ranking of all the stream
segments. Following the initial ranking, up to five sites will be further assessed in the field, and cost
estimates of proposed improvements will be developed.
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Table 6-1 Priority Project Implementation Plan

. LSWMP
e L EnE (Bl Project Description Drainage Watershed Timeline
Name) S
District
Liberty Heights Ravine (LCC- | The ravine, approximately 1,700 feet in length, is a tributary of Chaska Creek in the Liberty Heights LCC CCWMO 2029 $75,000
R4) development that includes two branches that combine into one drainageway before reaching the creek.

A portion of the drainage area is treated via ponding; however, portions of the area remain untreated.
Downstream of where the channels combine, a 36-inch storm sewer discharges to the channel.
Downstream of this discharge, there are a number of isolated erosion sites that have resulted primarily
from toe erosion causing slope failure along outside bends of the channel. At the time of the inventory,
there was only one area that appeared to have an unstable bottom that potentially would require a rock
riffle or drop to stabilize.

Most of the stream channel would benefit from reestablishment and protection of the toe of slope on the
eroding outside bends of the channel. The woods and steep slopes make access to the eroding sites
difficult without disturbance to the portions of the channel that do not require stabilization. A ravine study
will be completed. The ravine study will determine the causes of erosion, estimate the sediment
contribution from the ravine, develop stabilization options, and provide cost estimates for a potential
restoration project. Project design and restoration will follow recommendations of the assessment.

Chaska Creek Bluff Bluffs and steep slopes along the east side of Chaska Creek are comprised of sandy soils and are LCC CCWMO 2030 $40,000
Stabilization prone to erosion. A desktop analysis will be performed to provide the initial assessment and ranking of
all the stream segments. Following the initial ranking, up to five sites will be further assessed in the
field, and cost estimates of proposed improvements will be developed.

CL-R1 Ravine An unstable ravine section drains to Chaska Creek in Subdistrict CL-5.1. A ravine study will be HS CCWMO 2023-2024 $75,000
conducted. The ravine study will determine the causes of erosion, estimate the sediment contribution
from the ravine, develop stabilization options, and provide cost estimates for a potential restoration
project. Project design and restoration will follow recommendation of the assessment.

East Chaska Creek Tributary | There are several culverts at public trail stream crossings where streambank instability and erosion are EC CCWMO 2023-2024 $120,000
present both upstream and downstream of the culvert crossings. The culverts pose additional concerns
as restriction points during high flows that are prone to blockage with debris, which can increase flood
concern to upstream areas. The project(s) propose to remove three culverts and replace them with
bridges, along with streambank restoration to stabilize eroding sections. These projects are typically
constructed by the Chaska Public Works Department. So, the cost estimate assumes this is a design-
build project and a standard bid package is not necessary. The cost per site will increase if this is not a
design-build project, and bid/quote plans need to be developed.

Harvest West Ravine Opportunities for stabilization efforts in an unstable 1,000-foot ravine that is tributary to Chaska Creek LCC CCWMO 2021-2022 $60,000
are possible in conjunction with the upcoming residential development within the watershed.
Stormwater runoff rate control requirements for the housing development will be beneficial. A ravine
study will also be completed. The ravine study will determine the causes of erosion, estimate the
sediment contribution to the downstream waterbodies from the ravine, develop stabilization options, and
provide cost estimates for a potential restoration project. Project design and restoration will follow
recommendations of the assessment.
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Project Name (LSWMP
Name)

Table 6-1 Priority Project Implementation Plan

Project Description

LSWMP
Drainage
District

Watershed

Timeline

Other Creek and Ravine
Restoration Opportunities

Due to the unique geology and topography within the City of Chaska, there are many creeks and ravines
in the City that have not been inventoried or identified on the priority project list. Only a select number of
creeks and ravines that are actively eroding and discharge to MN DNR Protected Waters, Scientific and
Natural Areas, or other priority resources have been identified and specifically identified for restoration
and stabilization potential.

As City development progresses, and additional information becomes apparent, additional creek and
ravine restoration and stabilization opportunities may arise which have a high priority ranking.

A desktop analysis will be performed to provide the initial assessment and ranking of all the stream
segments. Following the initial ranking, up to five sites will be further assessed in the field, and cost
estimates of proposed improvements will be developed.

All Areas

CCWMO/LMRWD

2020-2040

$50,000

Wetland
Restoration/Enhancement
Opportunities

Wetland restoration/enhancement sites were identified during the field inventory and are located on the
Water Resource Map and described in Appendix D. Typically, wetlands that were identified for
restoration/enhancement had either a hydrologic impact that could easily be rectified or a plant
community that was of Exceptional to High quality. The areas with Exceptional to High quality native
plant populations could, with some minor management, have their ecological integrity enhanced and
exotic species minimized. Wetlands with high restoration potential are described in Appendix D. Priority
wetland restoration sites are those that involve hydrologic restoration and may provide other benefits
such as reducing flows to receiving waters, improving corridor connections, and providing valuable
habitat if restored. A concept plan and cost estimate for up to eight of the top sites will be prepared.

All

CCWMO

2020-2040

$150,000

Untreated/Undertreated
Stormwater Retrofits

There are several areas within the City where stormwater is either untreated or untreated to current
design standards prior to discharge. Areas that discharge to lakes impaired for excessive nutrients
(Hazeltine, Jonathan, Grace, and McKnight) have a high priority for these types of projects.
Opportunities to retrofit/install stormwater BMPs that will result in additional nutrient and sediment
removal in area should be investigated. An assessment will be performed that ranks potential retrofits
based on estimated cost and pollutant removal.

UEC

CCWMO

2020-2040

$50,000

Upper East Creek Stream
Restoration (Upstream from
Big Woods Lake)

East Chaska Creek, upstream from Big Woods Lake, poses an opportunity for culvert removal and
stream restoration near Lyman Boulevard in conjunction with 82" Street Reconstruction. Additional
benefits within this drainage area include stormwater rate control and volume reduction and erosion
repair around convert outlets. Initial work would involve a study to evaluate existing conditions and
develop rate control, water quality, and stream restoration options.

EC

CCWMO

2022-2024

$50,000

82nd Street Water Quality
Improvement Opportunities

As Carver County plans for the reconstruction of 82" street, opportunities may arise for projects that
have a water quality benefit in conjunction with road reconstruction. Projects that would benefit this
drainage area include wetland restoration, stream restoration, nutrient reduction projects, and
stormwater volume control project. Initial work would involve a study to evaluate existing conditions and
develop water quality and wetland improvement options.

UEC

CCWMO

2021-2022

$50,000
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Table 6-2 City Stormwater System Implementation Priorities

Frionity Total 2019 2020 2021 2022 2023 2024 2025

o&M:! $1,597,700 | $134,000 | $137,200 | $140,500 | $148,000 | $152,000 | $160,000 | $168,000 | $178,000 | $185,000 | $195,000
City CIP2 3,360,000 | 330,000 | 300,000 | 200,000 | 400,000 [ 400,000 [ 400,000 | 250,000 | 280,000 | 350,000 | 450,000
lpeuvrgglng stations at 705,000 37,000 | 166,000 | 35000 | 33000 | 48000 | 56000| 100,000 | 65000 | 75000 | 90,000
fotal $5,662,700 | $501,000 | $603,200 | $375,500 | $581,000 | $600,000 | $616,000 | $518,000 | $523,000 | $610,000 | $735,000

1 Based on past practices, the City routinely budgets $134,000 per year for annual operations and maintenance of the stormwater

system. That amount is increased every year to keep pace with inflation.

2 The City budgets a base line of $200,000 for system upgrades and pond maintenance. Amounts above that amount account for City
or partnership projects consistent with plan goals and objectives.

3 Levee expenditures cover basic maintenance activities.
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6.9

Lake Preservation. Protect and restore the quality of lakes in the City. Section 4.8.1 identifies

specific lake needs.

Creek and Ravine Restoration. Protect and restore the creeks and eroding ravines in the City.
Section 4.7 and Table 6-1 identify some specific creek and ravine restoration priorities. These sites
are shown on Map 2, Water Resource Map.

Wetland Restoration. Protect and restore wetlands in the City. Section 4.5 and Tables 4-4, 4-5, and
4-6 present wetland protection standards and priorities. Some specific wetland
restoration/enhancement sites are shown on Map 2, Water Resource Map, and included in Table 6-1.
Wetlands with high restoration potential are described in Appendix D.

Natural Community Restoration. Protect and restore the natural communities in the City. Section
4.6 and Table 4-7 and 4-8 identify some specific natural community restoration priorities. These sites
are shown on Map 3, Natural Areas and Rare Features Map.

OFFICIAL CONTROLS

Implementation items include ordinances as well as projects. One of the requirements of local plans is that
they outline official controls, lines of responsibility, and mechanisms for enforcement in certain areas. Table
6-2 shows how existing controls and future implementation items address the need for these official controls.

Table 6-3 Official Controls

Official Control Responsibility Mechanism
City as LGU,
COE, RPBCW[_)’ WCA review. Implementation of buffers and setbacks.
TEP Members: o o .
Wetlands The City is also considering a wetland ordinance for
Carver SWCD,
CCWMO, BWSR, enforcement of buffers and setbacks.
MnDNR
Erosion Control* Carver SWCD, Sections 32S and 33 of the County’s Zoning and
RPBCWD Subdivision Ordinances, respectively.
City, LMRWD, . . .
Shoreland RPBCWD, I\Sﬂzc:;one?ngmhe Zoning Ordinance, Shoreland
MnDNR 9 '
City, LMRWD,
Floodplain RPBCWD, Section 5 of the Zoning Ordinance, Flood Protection.
MnDNR
Graangana | iy, ReBOWD, | Shapter 22 of e Ciy Ordinences St Draege
Drainage CCWMO PP q

LSWMP.

*Carver County rules are enforced by the Carver SWCD.
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6.10 AMENDMENT PROCEDURES

The Chaska LSWMP will be incorporated into the City’s 2040 Comprehensive Plan update and will be
applicable until 2028, at which time an updated plan will be required. This timeline marks a change from
previous updates; previously, Local Surface Water Management Plan updates were done when the water
districts or water management organizations updated their Watershed Management Plans. Periodic
amendments may be required to incorporate changes in local practices. Changes to the local watershed
management plans may necessitate revisions to this plan. Plan amendments will be incorporated by
following the review and adoption steps outlined below.

Request for Amendment

Written request for 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. The
amendment process may also be initiated by staff; in fact, this is the more common method.

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 LSWMP 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 City Council whether or not a public
hearing is warranted. Major amendments to the LSWMP will have to be submitted to the watershed
management organizations for review and approval prior to formal action by the council. Minor amendments
should also be submitted to WMOs for review and to determine compatibility with their watershed plans.

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

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

Council Adoption

Final action on an amendment is City Council adoption. However, prior to the adoption, an additional public
hearing could be held to review the LSWMP changes and notify the appropriate stakeholders.
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6.11 ANNUAL REPORT TO COUNCIL

A brief annual report will be made by City staff during the capital improvement planning process summarizing
development changes, capital improvements, and other water management-related issues that have occurred
over the past year. The review will also include an update on available funding sources for water resource
issues. Grant programs are especially important to review since they may change annually. These changes
do not necessarily require individual amendments.

The City’s LSWMP will remain in effect through 2024. The City will then review the LSWMP for consistency
with current water resource management methods. At that time, all annual reports and past amendments will
be added to the document. Depending on the significance of changes, a new printing of the LSWMP may be
appropriate.
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7.0 SUMMARY AND OUTCOMES

7.1 SUMMARY

The Chaska LSWMP will serve as a comprehensive planning document to guide the City in conserving,
protecting, and managing its surface water resources. The LSWMP meets requirements as established in
Minnesota Rules 8410. In addition, the LSWMP reflects the requirements of the watershed management
organizations with jurisdiction within the City.

The LSWMP has its own particular emphasis, which includes:

e Collecting and compiling the efforts of agencies and organizations including the City, its departments,
and residents. This includes past reports and studies, management plans, monitoring studies, as well
as completed and proposed improvement projects.

e Reviewing the current state of the City’s surface water resources in the context of goals and policies,
ordinances, operations and maintenance, water quality, and flood mitigation.

o Establishing reasonable, achievable, and affordable goals, and supporting them with a strong
regulatory and management culture. Developing an implementation plan that includes projects and
processes that derive from a thorough assessment of current City problem areas and current City
surface water regulations and controls.

e Ensuring compliance with the NPDES Phase Il MS4 permit and SWPPP.
e Supporting the City’s stormwater utility by outlining an implementation plan.
e Providing a wetland map that reflects current conditions and is geographically accurate.

The review of the City’s surface water resources begins with an evaluation of its surface water management
goals and policies. Section 3 of the LSWMP provides the City’s current goals and policies to achieve these
goals. Some new policies have been developed to reflect the changing regulatory climate while other new
policies have been developed to simply improve the City’s management strategy.

The LSWMP also includes a water and natural resource inventory, assessment, and management plan. The
goal of the inventory is to identify water and natural resources that currently exist within the City. A GIS-
based wetland map has been developed for the City to use as a planning tool for future projects that may
affect wetlands. The inventory of wetlands and natural communities allows the City to set up priority areas
within City-owned lands and provide proper levels of natural resource protection during development.

The inventory and management discussions of this section of the LSWMP are intended to provide the
following benéefits:

e Provide a more detailed inventory of wetlands and water resources than that provided by the National
Wetlands Inventory.
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e Enhance wildlife values of natural areas by facilitating restoration projects.
e Provide and enhance recreational values of natural areas.
e Designate wetland and natural community restoration/enhancement opportunities.
¢ Protect wetlands and natural communities that provide valuable ecological support.
e Provide stormwater protection for wetlands.

It should be noted that this inventory has been created for planning purposes only. Regulation of activities
potentially affecting individual wetlands will be based on a site-specific delineation of the wetland boundary as
part of a proposed project.

A creek and ravine assessment has been included in the LSWMP. The goal is to provide an evaluation of
creeks and ravines within the City and recommendations for restoration of these surface water resources.

The surface water system assessment catalogues the various assessments of problems that the LSWMP
must address. The intent is to identify the source of problems and specific actions the City will take to
address these problems either independently or in collaboration with some other organization — most
commonly one of the watershed management organizations.

The system design portion of this section describes the City’s surface water management system. This
system is shown on the system maps, included as Appendix G. The maps indicate drainage divides, storage
areas, conveyance (including pipes and channels), wetlands, and lakes that have been incorporated into the
Chaska LSWMP hydrologic model.

Finally, this LSWMP develops implementation priorities for the City. The Implementation Plan section of the
Chaska LSWMP describes those activities and programs the City might develop toward improving its surface
water management program. Section 6 also includes:

e An overview of the City’s NPDES permit.

e Adiscussion of operation and maintenance procedures and strategies.

e An outline of an education program.

e Adiscussion of the storm sewer area charge.

e A section referencing applicable design standards for stormwater management.
e A section on Watershed implementation priorities.

e Implementation priorities for the City.

e Adiscussion of the process for amending this LSWMP and an annual report to council.
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7.2  OUTCOMES

The LSWMP, once adopted by the City Council, will accomplish the following:

1. Bring the City into statutory compliance and compliance with watershed management organization
plans.

2. Set forth an implementation schedule for ordinance, waterbody assessment, restoration, education,
and improvement projects.

3. Enhance current review procedures to ensure all new development or redevelopment within the City
complies with the grading and stormwater management controls determined by this LSWMP.

4, Provide justification for potential future increases in stormwater funding.
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APPENDIX A — WATERSHED SUBDISTRICT AREAS



| SUBDISTRICT

ACREAGE |

CARVER DISTRICT

CA-2 49.0)
CA-3 13.1
CA-5 9.5
CA-6 3.7
CA-7 24.9
CA-10.1 11.3
CA-10.2 9.9
SUBTOTAL 121.4
CHASKA CREEK DISTRICT
CC-1 415.8
CC-2 899.6)
CC-3 184.1
CC-4 61.9
CC-5.2 141.8
CC-5.3 26.3]
CC-6.0 19.0
CC-6.1 10.3
CC-6.2 12.8
CC-7.0 4.2
CC-7.1 18.1
CC-7.2 18.8
CC-8 16.7
CcC-9 14.1
CcC-12 10.4
CC-12.1a 16.3
CC-12.1b 25.8]
Ccc-13 1.9
CC-14a 33.2]
CC-14a.1 40.8
CC-14a.2 36.4
CC-14a.3 15.1]
CC-14b 20.8]
CC-14b.1 11.2
CC-14b.2 29.1
CC-14c 17.5
CC-16 2.4
CC-16.1 7.3
cc-17 248.6)
CC-17.1a 30.5
CC-17.1b 1.7]
CC-17.2 13.7,
CC-29.1 2.7,
CC-29.1.1 13.9)
CC-29.1.2 93.0
CC-29.2 2.8
CC-29.2.1 12.5
CC-29.2.3 19.0)
CC-33.1 154.0]
CC-34 9.5
CC-35 10.6)
CC-35.1 9.5
CC-36.1 20.2
cc-38 124.9
CC-76.1a 13.8]
CC-76.1b 0.5
CC-76.1c 5.4
CC-76.2a 9.6
CC-76.2b 8.4
CC-76a 18.9
CC-76b 9.8
CC-76¢ 4.3
SUBTOTAL 2,949.3
City of Chaska
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SUBDISTRICT

ACREAGE |

CHANHASSEN DISTRICT

CH-1.1 7.2
CH-1.2 1.5
CH-1.3 43.4]
CH-1.20.3 2.3]
CH-2 77.0
CH-2.1 2.0]
CH-6 10.5]
CH-6.1 8.0)
CH-6.2 7.8
CH-7 36.0
CH-7.1 4.6
CH-8 10.9|
CH-8.1 8.4]
CH-8.2 11.1]
CH-8.3 17.4
CH-10 46.6
CH-10.1 15.1
CH-11.1 123.0
CH-11.2 8.2
CH-11.3a 11.3]
CH-13 30.1]
CH-13.1 39.2
CH-16 8.6
CH-18 9.5]
SEMINARY FEN 385.6
SUBTOTAL 9255
CHASKA LAKE DISTRICT
CHASKA LAKE 316.6|
CL-1.1 47.0
CL-1.2 16.0]
CL-4 9.6
CL-5.1 92.5
CL-5.2 7.2
CL-5.3 0.0
CL-5.4 6.6
CL-6 3.5
CL-7 17.0
CL-9 29.5
SUBTOTAL 545.5
HICKORY STREET DISTRICT
HS-3 16.3]
HS-8 75.7
HS-8.2 5.1]
HS-9 19.2]
HS-11 11.0]
HS-13 58.8
HS-16.1 3.6
HS-18.1 5.6
HS-18.2 73.8
HS-19 8.5]
HS-20.1 15.9)
HS-20.2 26.5
SUBTOTAL 320.0
MINNESOTA RIVER DISTRICT
MN-1 439.3]
MN-1a 23.4
MN-1b 18.0]
MN-1c 433
MN-1d 1.2
MN-1e 0.9

SUBTOTAL

526.1

SUBDISTRICT

ACREAGE |

LOWER CHASKA CREEK DISTRICT

FIREMENS LAKE 50.1]
LCC-1 5.4
LCC-1.1 57.4
LCC-1.2a 24.3)
LCC-1.2b 4.4
LCC-1.3 27.6|
LCC-1.4 24.8]
LCC-1.5 98.0)
LCC-1.6 48.0
LCC-1.7 187.5
LCC-1.7a 53.1]
LCC-1.8 14.1
LCC-1.8a 30.0
LCC-1.8b 15.0)
LCC-1.8¢ 17.0)
LCC-1.9 71.0
LCC-1.10 52.6]
LCC-4.1 11.4
LCC-7.0 6.6
LCC-7.1 54.8
LCC-7.2 22.6)
LCC-15.1 18.4
LCC-15.2 6.5
LCC-21 10.4
LCC-22 11.7
LCC-25 30.9
LCC-32.1 5.7
LCC-32.2 6.1]
LCC-33 7.4
LCC-34.2 46.8
LCC-41 12.6|
SUBTOTAL 1,032.2
SOUTH CHASKA CREEK DISTRICT
SCC-1.1 532.9
SCC-1.2 266.9
SCC-2 800.9
SCC-4 718.6
SCC-5 375.6
SCC-6 520.7
SCC-7 414.3
SCC-8 656.4
SCC-9a 150.4
SCC-9b 341.2
SCC-11 30.2)
SCC-12.1 128.5
SCC-12.2 48.9
SCC-12.3 0.0|
SCC-13 36.6]
SCC-14 12.0|
SCC-15 17.5
SCC-16 19.7
SCC-18 13.3
SCC-19 86.8]
SCC-20 12.2
SCC-22.1.1 1.6
SCC-22.1.2 4.0
SCC-22.2.1 25.8]
SCC-22.2.2 18.6)
SCC-22.2.3 7.8]
SCC-22.2.4 2.3
SCC-24 175.0]
SUBTOTAL 5,418.7
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l SUBDISTRICT | ACREAGE |
EAST CREEK DISTRICT
CLAYHOLE LAKE 44.5)
COURTHOUSE LAKE 18.7]
EC-1.1 53.4
EC-1.1a 55.6]
EC-1.1b 80.3
EC-1.1c 2.8
EC-1.3 6.9)
EC-1.4 5.9)
EC-1.5 32.6
EC-1.6 64.0)
EC-1.7 12.3
EC-1.8 47.9)
EC-1.9 10.4
EC-1.10 6.0|
EC-1.11 0.7]
EC-1.12 1.9
EC-1.13 0.9)
EC-1.14 20.2
EC-1.16 15.4
EC-1.17 312.2
EC-1.18 49.8
EC-1.19 7.4
EC-1.20.1 66.5
EC-1.20.2 8.9)
EC-1.21 11.4
EC-1.22 11.8]
EC-1.23 0.6]
EC-1.24 373.4
EC-1.24.1 7.0
EC-1.24.1a 7.0
EC-1.26 8.4
EC-1.29 18.1
EC-1.29.1 1.5
EC-1.29.2 10.5
EC-1.29.3 7.9)
EC-1.29.4 9.3
EC-1.30 6.7
EC-1.31 18.5
EC-1.33 12.3
EC-1.34 4.4
EC-1.35 3.0
EC-1.36 41.3
EC-1.36.1 23.3
EC-1.37 11.2
EC-1.38 2.9
EC-1.39 19.6|
EC-1.40 21.7
EC-1.41 0.7]
EC-1.42 42.2)
EC-1.43a 4.1
EC-1.43b 10.6|
EC-1.43c 269.5
EC-1.43d 13.4
EC-1.44a 8.0)
EC-1.44b 2.7
EC-1.45 10.8]
EC-1.46 29.1
EC-1.47 30.5
EC-1.48 11.8]
EC-1.49/1.50 32.7
EC-1.52 15.2
EC-1.53 2.7
EC-1.54 5.8]
EC-2.4 66.8]
City of Chaska
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SUBDISTRICT

| ACREAGE |

EAST CREEK DISTRICT (CONT'D)

EC-2.5 11.6
EC-2.6 14.2)
EC-2.7 4.3
EC-2.8 19.1]
EC-2.9 4.7
EC-3.2 96.8
EC-3.3 7.0
EC-13.1 3.6
EC-50 29.1]
EC-50.1 12.7]
EC-50.2 14.2)
EC-51 24.0)
EC-52 36.9
EC-52.1 2.2
EC52.2 43.7
EC-52.3 6.2
EC-52.4 33.0
EC-53 46.9
EC-53.1 20.8
EC-53.2 12.0
EC-53.3 30.9
EC-53.4 0.5
EC-55a 14.6
EC-55a.1 9.5
EC-55b 5.8
EC-56.1 8.2
EC-56.2 27.7
EC-56a 21.8
EC-56b 46.5
EC-57 177.2)
EC-57.1 15.9)
EC-57.2 2.4
EC-57.3 4.1
EC-57.4 5.5
EC-57.5 17.1]
EC-59 7.0
EC-61 18.0)
EC-62 80.2
EC-62.1 7.0
EC-62.2 29.6
EC-62.2.1 26.0)
EC-62.3 15.5
EC-62.4 8.4
EC-62.5 5.0
EC-62.6 77.0
EC-62.7 0.5
EC-62a 64.1
EC-65 48.9
EC-67a 19.3
EC-67a.1 21.0
EC-67a.2 19.§
EC-67a.3 5.9
EC-67a.3.1 3.9
EC-67a.3.2 6.2)
EC-67a.4 36.5
EC-68 12.6
EC-68.1 13.0)
EC-68.2 19.6
EC-69 11.3
EC-71 6.4
EC-72 65.2
EC-73 56.9
EC-74 8.4
EC-74.1 27.0

l SUBDISTRICT | ACREAGE |
EAST CREEK DISTRICT (CONT'D)
EC-74.2 10.1
EC-74.3 14.6)
EC-74.4 5.9)
EC-75.1 8.9)
EC-75.2 27.1]
EC-75a 54.2)
EC-75b 2.5
EC-76a 8.5
EC-76b 11.7,
EC-77 9.5
EC-77.1 13.3
EC-77.2 2.1
EC-77.3 3.3
EC-80 7.2
EC-81 28.2

SUBTOTAL 3,871.7
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| SUBDISTRICT ACREAGE | | SUBDISTRICT | Acreace | | SUBDISTRICT | Acreace |
UPPER EAST CREEK DISTRICT UPPER EAST CREEK DISTRICT (CONT'D) UPPER EAST CREEK DISTRICT (CONT'D)

HAZELTINE LAKE 315.7 UEC-19 419 UEC-87.2 27.6
LAKE BAVARIA 304.3 UEC-20 116.5 UEC-88.1 65.5
LAKE GRACE 100.9 UEC20.1 23.1 UEC-88.2 12.1
LAKE JONATHAN 98.9) UEC-21 190.4 UEC-88.3 7.4
MCKNIGHT LAKE 133.3 UEC-22 21.1 UEC-88.4 11.9
MILL POND 15.2 UEC-23 175.1 UEC-88.5 40.1
UEC1 37.§ UEC-23.1 232 UEC-88.6 13.5
UEC-1.51 7.1 UEC-23.2 0.1 UEC-89 2.9
UEC-2.1 11.2 UEC-26 114.8 UEC-89.1 16.6
UEC-2.2 13.2 UEC-28 78.4 UEC-90 16.7
UEC-2.3 3.8 UEC-30 88.4 UEC-91 1.7,
UEC3 19.8 UEC-32 0.1 UEC-91.1 5.8
UEC3.1 11.3 UEC-33 25.8 UEC-91.2 1.2)
UEC-3b 433 UEC-34 27.4 UEC91.3 03
UEC4 6.5 UEC35 16.1 UEC-98 8.1
UECS 216 UEC35.1 4.2 WALLESTAD LAKE 167.5
UEC6 16.8 UEC-35.10 8.2 SUBTOTAL 4,060.4
UEC-6.1 6.3 UEC-35.11 8.8

UEC6.2 7.6 UEC-35.2 13.1 GRAND TOTAL 19,770.8
UEC-8 19.5 UEC-35.3 5.9

UEC-8.1 24. UEC-35.4 2.1

UEC-10 19.6 UEC-35.5 10.6

UEC-10.1 16.4 UEC-35.6a 6.7,

UEC-10.1.1 9.0 UEC-35.6b 33

UEC-10.2 0.7 UEC-35.6¢ 51.2

UEC-10.3 22.1 UEC-35.7 4.4

UEC-10.3.1 2.9 UEC-35.7b 8.4

UEC-10.3.2 4.5 UEC-35.8 41.1]

UEC-10.3.3 3.2 UEC-35.9 4.6

UEC-10.3.4 16.0 UEC-37 65.6

UEC-10.4 8.2 UEC-37.1 2.4

UEC-10.5 3. UEC-38 31.1

UEC-10.6 26.8 UEC-41 61.6

UEC-10.7 13.2 UEC-43 11.2

UEC-10.9 4.2 UEC-43.1 0.6

UEC-10.10 5.7, UEC-43.2 0.2)

UEC-10.11 13.2 UEC-47 148.2)

UEC-10.12 8.2 UEC-47.1 9.1

UEC-10.13 5.6 UEC-48 53.1

UEC-10.14 17 UEC-48.1 9.2

UEC-11 17.2 UEC-48.2 5.0

UEC-11.1 17.9 UEC-49.1 4.9

UEC-11.2 11.0 UEC-49.2 4.4

UEC-12a 3. UEC-49.3 11.4

UEC-12b 2.4 UEC-49.4 7.9

UEC-13 9.2 UEC-49.5 44.0)

UEC-13.2 6.9 UEC-49.5.4 22.8

UEC-13.3 12.0 UEC-49.6 2.2)

UEC-13.4 3.8 UEC-81 7.9

UEC-14 5.0 UEC-82 11.2

UEC-14.1 5.9 UEC-83 10.4

UEC-14.2 2.6 UEC-84 14.6

UEC-15 23.1 UEC-84.1 8.6

UEC-16 87.0) UEC-85.1 3.5

UEC-16.1 403 UEC-85.2 5.0

UEC-16.2 16.7 UEC-85.3 27.1

UEC-16.3 6.0 UEC-85.4 121

UEC-16.4 32.7] UEC-85.5 9.2

UEC-16.5 31§ UEC-85.6 31.0

UEC-16.5.1 7.0 UEC-85.7 2.8

UEC-16.6 7.8 UEC-86.1 233

UEC-16a 25.2 UEC-86.2 4.3

UEC-17 5.1] UEC-86.3 3.6

UEC18 69.0) UEC-87.1 25.4)

City of Chaska
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APPENDIX B

WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME
DIRECT PONDED TOTAL NWL 2-YR 10-YR 100-YR SIZE (IN) COMMENTS
HWL (AC-FT)
CARVER DISTRICT
CA-2 CA-P2 49.0 0.0 49.0 935.00 938.81 6.19 8.34 24.87 50.04 42
CA-3 CA-W3 13.1 0.0 13.1 953.40 954.66 0.72 2.64 8.80 18.69 natural 5'Broad Crested Weir
CA-5 CA-P5 9.5 3.7 13.2 936.20 939.39 2.13 10.62 21.26 41.65 42
CA-6 CA-P6 3.7 0.0 3.7 939.00 942.23 1.72 0.75 16.21 39.55 36
CA-7 CA-P7 249 75.3 100.2 934.00 938.73 15.72 7.37 11.21 47.47 18
CA-10.1 CA-W10.1 11.3 110.1 1214 921.60 927.04 6.61 12.05 18.78 31.89 24
CA-10.2 CA-C10.2 9.9 0.0 9.9 933.50 936.05 0.87 5.40 8.74 19.26 18
CHASKA CREEK DISTRICT
CC-1 CC-W1 415.8 0.0 415.8 922.00 926.14 84.65 1.81 2.27 2.86 10
CC-2 CC-W2 899.6 184.1 1083.7 920.00 926.56 29.35 63.46 183.60 | 415.35 natural 10' Broad Crested Weir
CC-3 CC-W3 184.1 0.0 184.1 955.00 956.33 35.83 2.67 10.31 20.30 natural 5' Broad Crested Weir
CC-4 CC-C4 61.9 113.9 175.8 915.00 923.47 2.58 28.49 67.98 96.35 42
CC-5.2 CC-W5.2 141.8 1109.9 1251.7 916.48 923.79 52.28 27.54 82.81 139.44 48
CC-5.3 CC-W5.3 26.3 1083.7 1109.9 917.00 923.95 55.90 33.85 102.00 | 236.12 natural 10' Broad Crested Weir
CC-6.0 CC-C6.0 19.0 0.0 19.0 991.80 992.72 3.27 1.06 4.52 11.79 natural 5' Broad Crested Weir
CC-6.1 CC-C6.1 10.3 19.0 29.3 989.70 990.70 2.05 1.55 5.70 13.48 natural 5' Broad Crested Weir
CC-6.2 CC-C6.2 12.8 29.3 42.1 980.40 982.51 0.59 3.29 11.99 24.78 36
CC-7.0 CC-W7.0 4.2 42.1 46.2 978.70 980.80 0.47 3.63 12.46 26.03 36
CC-7.1 CC-W7.1 18.1 46.2 64.3 970.80 974.14 4.47 1.36 6.93 18.18 36
CC-7.2 CC-W7.2 18.8 64.3 83.1 972.80 973.95 10.72 1.32 6.43 16.39 natural 5' Broad Crested Weir
CC-8 CC-C8 16.7 83.1 99.8 956.30 960.92 0.94 11.53 23.10 34.57 30
CC-9 CC-W9 14.1 0.0 14.1 988.40 988.73 17.83 0.33 0.96 2.27 natural 5' Broad Crested Weir
CC-12 CC-W12 10.4 42.1 52.5 929.00 931.17 5.39 6.27 15.95 31.44 42
CC-12.1a CC-W12.1a 16.3 0.0 16.3 939.00 940.58 1.38 8.10 15.63 26.22 natural 5' Broad Crested Weir
CC-12.1b CC-W12.1b 25.8 16.3 42.1 932.00 934.42 2.62 15.02 29.97 50.28 natural 5' Broad Crested Weir
CC-13 CC-W13 1.9 0.0 1.9 950.00 950.59 0.10 0.10 0.47 1.16 15
CC-14a CC-W14a 33.2 207.8 241.0 915.00 916.76 46.10 0.91 4.50 13.86 24
CC-14a.1 CC-P14a.1 40.8 15.1 55.9 915.00 917.84 2.73 12.23 80.84 157.62 24
CC-14a.2 CC-P14a.2 36.4 0.0 36.4 914.50 918.11 2.63 7.49 33.41 88.49 30
CC-14a.3 CC-W14a.3 15.1 0.0 15.1 933.40 934.55 0.91 0.42 2.09 9.54 15
CC-14b CC-W14b 20.8 92.8 113.6 919.00 921.03 14.74 1.59 7.81 22.67 24
CC-14b.1 CC-P14b.1 11.2 0.0 11.2 919.00 921.61 0.98 1.99 6.10 24.78 18
CC-14b.2 CC-P14b.2 29.1 0.0 29.1 919.00 922.15 2.17 5.49 26.97 77.19 24
CC-14c CC-W14c 17.5 175.8 193.3 907.00 910.93 0.62 32.08 74.61 104.98 natural 5' Broad Crested Weir
CC-16 CC-W16 2.4 7.3 9.6 909.00 910.49 0.80 0.58 2.28 4.70 15
CC-16.1 CC-P16.1 7.3 0.0 7.3 909.50 911.61 0.65 1.07 4.18 18.87 18
CC-17 CC-W17 248.6 1741.6 1990.2 886.00 889.77 42.50 38.43 108.39 | 193.29 natural 10' Broad Crested Weir
CC-17.1a CC-P17.1a 30.5 13.7 44.2 896.00 901.82 7.45 2.39 3.88 5.02 15
CC-17.1b CC-P17.1b 1.7 44.2 45.8 895.80 898.71 0.89 2.05 3.45 4.64 12
CC-17.2 CC-P17.2 13.7 0.0 13.7 910.50 912.16 2.22 0.29 0.72 1.12 12
CC-29.1 CC-W29.1 2.7 0.0 2.7 878.00 882.24 2.30 0.01 0.63 1.31 24
CC-29.1.1 CC-P29.1.1 13.9 0.0 13.9 890.00 892.59 3.09 14.30 28.03 45.29 12,12 5x10' Broad Crested Weir
CC-29.1.2 CC-P29.1.2 93.0 16.6 109.5 880.00 884.00 20.74 7.84 39.01 129.87 15,12,8
CC-29.2 CC-W29.2 2.8 12.5 15.3 882.00 882.90 1.33 3.78 8.77 17.14 natural 15' Broad Crested Weir
CC-29.2.1 CC-P29.2.1 12.5 0.0 12.5 884.50 884.69 2.41 10.86 10.86 15.02 18
CC-29.2.3 CC-W29.2.3 19.0 15.3 34.3 881.50 881.90 2.57 2.41 7.23 16.82 30
CC-33.1 CC-W33.1 154.0 3.9 569.8 915.00 916.08 22.64 2.12 6.63 14.94 natural 5' Broad Crested Weir
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APPENDIX B

WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR | STORAGE VOLUME
DIRECT | PONDED TOTAL NWL 2-YR 10-YR | 100-YR SIZE (IN) COMMENTS
HWL (AC-FT)
CC-34 CC-W34 9.5 0.0 9.5 902.50 904.37 0.13 2.93 10.11 | 20.62 natural 3' Broad Crested Weir
CC-35 €C-C35 10.6 19.0 29.6 895.00 900.00 0.84 8.47 23.78 | 37.21 30
€C-35.1 CC-W35.1 9.5 0.0 9.5 908.50 909.70 0.30 2.64 8.70 17.51 natural 5' Broad Crested Weir
CC-36.1 CC-W36.1 20.2 157.9 590.1 897.00 899.64 1.27 3.20 10.07 | 21.83 30
cC-38 CC-C38 124.9 2341.8 2878.6 867.00 874.63 4.35 137.56 | 292.75 | 557.83 120" x 120"
CC-76.1a CC-P76.1a 13.8 0.0 13.8 916.20 917.95 4.30 3.52 9.76 19.32 natural 5' Broad Crested Weir
CcC-76.1b CC-P76.1b 0.5 13.8 14.4 916.20 917.74 0.60 2.80 8.05 16.08 natural 5' Broad Crested Weir
CC-76.1c CC-P76.1c 5.4 14.4 19.8 916.20 917.72 5.62 0.86 2.85 6.51 18
CC-76.2a CC-P76.2a 9.6 0.0 9.6 918.00 919.92 0.73 6.76 15.17 | 33.55 24
CC-76.2b CC-P76.2b 8.4 0.0 8.4 917.00 918.91 0.97 1.59 10.29 | 27.00 12
CC-76a CC-W76a 18.9 74.4 93.3 911.00 915.14 5.37 12.28 17.78 | 22.95 24
CC-76b CC-W76b 9.8 19.8 29.6 916.00 916.98 4.73 0.15 0.68 1.66 12
CC-76¢ CC-W76¢ 4.3 0.0 4.3 918.00 918.21 0.17 0.88 2.34 2.75 12
CHANHASSEN DISTRICT
CH-1.1 CH-W1.1 7.2 71.3 78.5 916.82 920.03 1.47 7.90 1594 | 23.87 15
CH-1.2 CH-W1.2 1.5 69.8 71.3 923.00 924.40 2.24 8.53 16.60 | 21.99 natural 5' Broad Crested Weir
CH-1.3 CH-P1.3 43.4 26.4 69.8 924.26 928.94 8.78 9.20 16.79 21.79 21
CH-1.20.3 CH-P1.20.3 2.3 0.0 2.3 753.00 754.47 0.98 1.33 3.42 5.81 18
CH-2 CH-W2 77.0 2.0 79.0 898.00 905.42 14.96 2406 | 2954 | 3438 24
CH-2.1 CH-P2.1 2.0 0.0 2.0 958.00 959.98 0.31 3.00 5.06 6.88 15
CH-6 CH-W6 10.5 15.8 26.4 928.27 931.21 3.34 3.22 5.86 8.78 15
CH-6.1 CH-W6.1 8.0 0.0 8.0 941.00 941.77 0.71 2.08 6.45 13.26 18
CH-6.2 CH-W6.2 7.8 0.0 7.8 933.14 935.23 0.66 3.54 7.12 9.85 18
CH-7 CH-W7 36.0 46 40.7 898.00 899.46 7.37 5.60 12.87 | 23.40 natural 5' Broad Crested Weir
CH-7.1 CH-P7.1 46 0.0 46 925.00 927.76 0.84 5.97 9.13 11.70 18
CH-8 CH-W8 10.9 36.9 47.8 878.00 881.08 6.12 2.10 3.39 16.58 18
CH-8.1 CH-P8.1 8.4 0.0 8.4 880.29 882.60 2.11 2.38 6.82 10.62 18
CH-8.2 CH-P8.2 11.1 0.0 11.1 878.00 881.21 1.45 1.16 5.37 9.45 18
CH-8.3 CH-P8.3 17.4 0.0 17.4 878.00 881.44 3.98 1.81 6.00 9.11 18
CH-10 CH-P10 46.6 15.1 61.7 882.00 885.67 13.69 1.96 2.89 3.61 12
CH-10.1 CH-P10.1 15.1 0.0 15.1 920.00 922.85 217 1.54 3.59 4.94 12
CH-11.1 CH-W11.1 123.0 8.2 131.2 878.00 934.71 22.42 1.50 4.62 38.33 18
CH-11.2 CH-W11.2 8.2 0.0 8.2 927.00 928.36 1.02 11.11 15.70 | 21.01 natural 5' Broad Crested Weir
CH-11.3a CH-P11.3a 11.3 88.1 99.4 810.00 811.37 0.16 2882 | 67.68 | 125.36 48
CH-13 CH-W13 30.1 39.2 69.3 945,00 948.22 6.41 29.08 | 5233 | 76.97 natural 5' Broad Crested Weir
CH-13.1 CH-P13.1 39.2 0.0 39.2 955.00 960.58 9.27 3056 | 51.28 | 68.78 36
CH-16 CH-W16 8.6 0.0 8.6 985.00 986.82 0.63 0.93 2.92 4.36 15
CH-18 CH-W18 9.5 0.0 9.5 1005.00 1008.38 0.61 2.23 478 6.82 15
SEMINARY FEN SEMINARY FEN 385.6 280.7 666.3 740.00 747.03 55.94 38.19 | 8228 | 123.75 48

City of Chaska

Local Surface Water Management Plan

Appendix B



APPENDIX B

WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME
DIRECT PONDED TOTAL NWL HWL (AC-FT) 2-YR 10-YR 100-YR SIZE (IN)
CHASKA LAKE DISTRICT
CHASKA LAKE CHASKA LAKE 316.6 228.9 545.5 703.70 705.27 138.91 1.37 4.79 10.99 30
CL-1.1 CL-P1.1 47.0 0.0 47.0 935.00 938.25 4.69 6.94 23.45 88.56 24" Vertical Orifice and 20x8' Broad Crested Weir
CL-1.2 CL-W1.2 16.0 47.0 63.0 934.00 935.34 3.80 10.82 30.49 82.89 natural 20x8' Broad Crested Weir
CL-4 CL-C4 9.6 6.6 16.2 832.00 835.47 1.52 4.94 8.29 26.73 15
CL-5.1 CL-C5.1 92.5 63.0 155.5 756.50 770.87 0.80 79.38 159.03 278.65 48x72
CL-5.2 CL-C5.2 7.2 0.0 7.2 777.30 781.32 0.46 10.65 14.00 28.54 18
CL-5.3 CL-C5.3 0.0 16.2 16.3 825.00 827.35 0.09 4.95 8.30 24.99 30
CL-5.4 CL-P5.4 6.6 0.0 6.6 920.00 922.12 1.27 5.59 10.04 15.53 24
CL-6 CL-C6 3.5 171.8 175.2 755.20 765.06 0.08 84.73 168.16 300.18 48x72
CL-7 CL-P7 17.0 0.0 17.0 766.00 767.54 4.12 0.70 3.24 14.40 24,30
CL-9 CL-C9 29.5 0.0 29.5 788.00 788.66 0.04 46.50 86.20 138.76 natural 100x2' Broad Crested Weir
HICKORY STREET DISTRICT
HS-3 HS-W3 16.3 0.0 16.3 933.60 934.82 2.35 6.01 10.70 17.89 natural 5' Broad Crested Weir
HS-8 HS-C8 75.7 16.3 92.0 873.50 878.90 2.89 65.83 123.52 178.02 natural 5' Broad Crested Weir
HS-8.2 HS-W8.2 5.1 0.0 5.1 904.20 905.34 0.46 4.52 9.56 16.30 natural 5' Broad Crested Weir
HS-9 HS-W9 19.2 0.0 19.2 935.20 936.51 4.80 5.72 12.19 20.00 natural 5' Broad Crested Weir
HS-11 HS-C11 11.0 0.0 11.0 910.20 911.02 1.95 1.81 4.86 9.94 natural 5'Broad Crested Weir
HS-13 HS-C13 58.8 122.2 181.1 867.40 873.99 1.46 121.35 232.82 352.05 48
HS-16.1 HS-W16.1 3.6 0.0 3.6 864.70 865.54 0.40 2.70 6.10 10.39 natural 5' Broad Crested Weir
HS-18.1 HS-C18.1 5.6 314.4 320.0 739.40 759.60 1.75 199.64 334.10 653.80 60
HS-18.2 HS-C18.2 73.8 189.7 263.5 752.00 765.54 3.27 182.10 312.02 566.23 60,48
HS-19 HS-P19 8.5 0.0 8.5 827.80 829.30 3.79 0.24 1.05 6.49 21
HS-20.1 HS-P20.1 15.9 8.5 24.4 760.00 763.18 0.94 6.28 9.44 12.77 15
HS-20.2 HS-P20.2 26.5 0.0 26.5 780.00 782.49 1.34 27.14 39.49 85.68 24
MINNESOTA RIVER DISTRICT
MN-1a MN-T1a 234 0.0 23.4 710.00 711.45 0.72 27.59 53.55 83.81 18
MN-1b MN-T1b 18.0 23.4 41.4 693.50 700.11 0.01 78.49 134.59 209.82 72
MN-1c MN-T1c 433 0.0 433 710.00 710.40 1.26 47.68 92.38 316.37 30
MN-1d MN-T1d 1.2 0.0 1.2 702.46 711.93 0.00 2.78 5.00 7.91 15
MN-1e MN-T1e 0.9 44.6 45.5 697.38 711.91 0.71 48.73 94.31 127.48 24,30

City of Chaska

Local Surface Water Management Plan

Appendix B



APPENDIX B

WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME

DIRECT PONDED TOTAL NWL HWL (AC-FT) 2-YR 10-YR 100-YR SIZE (IN)
LOWER CHASKA CREEK DISTRICT
FIREMENS LAKE FIREMENS LAKE 50.1 0.0 50.1 733.50 734.92 13.41 0.00 0.00 0.60 15
LCC-1 LCC-C1 5.4 0.0 5.4 930.50 931.41 0.95 2.85 6.68 11.70 natural 5' Broad Crested Weir
LCC-1.1 LCC-C1.1 57.4 9222.2 9279.6 711.45 718.98 3.68 746.79 | 1545.67 | 2614.00 360x120
LCC-1.2a LCC-T1.2a 24.3 0.0 24.3 715.15 722.74 0.95 33.34 56.77 102.29 18,30
LCC-1.2b LCC-C1.2b 4.4 24.3 28.7 713.40 718.36 0.43 36.90 63.55 108.95 60
LCC-1.3 LCC-C1.3 27.6 8874.6 8902.2 728.00 734.12 131 532.64 | 1179.57 | 1987.09 360x114
LCC-1.4 LCC-C1.4 24.8 8799.7 8824.5 747.00 755.33 7.29 522.80 | 1160.79 | 1956.14 168x114
LCC-1.5 LCC-C1.5 98.0 78.6 176.6 755.00 759.98 0.20 127.50 236.43 392.88 66
LCC-1.6 LCC-C1.6 48.0 42.6 90.6 766.00 772.51 0.29 37.33 80.30 141.25 36
LCC-1.7 LCC-C1.7 187.5 8345.0 8532.5 760.00 774.90 6.85 372.70 884.10 | 1518.50 natural 10' Broad Crested Weir
LCC-1.7a LCC-P1.7a 53.1 24.9 77.9 865.30 871.91 10.27 6.79 23.67 44.72 30
LCC-1.8 LCC-C1.8 14.1 7973.2 7987.3 834.00 845.87 4.58 262.58 | 611.44 | 1080.22 natural 5' Broad Crested Weir
LCC-1.8a LCC-P1.8a 30.0 0.0 30.0 898.00 902.48 6.08 4.09 6.94 10.61 28.5x18
LCC-1.8b LCC-P1.8b 15.0 30.0 45.0 897.00 902.47 2.14 7.58 10.84 12.39 18
LCC-1.8¢c LCC-P1.8c 17.0 45.0 62.0 896.00 899.38 3.68 6.07 9.53 16.92 18
LCC-1.9 LCC-C1.9 71.0 7890.8 7961.8 844.00 849.44 1.41 248.73 592.97 | 1065.35 241x147
LCC-1.10 LCC-W1.10 52.6 10.4 63.0 787.50 792.33 0.67 22.14 51.97 114.46 36
LCC-4.1 LCC-C4.1 11.4 0.0 11.4 904.20 905.32 1.05 16.85 27.54 41.52 natural 10' Broad Crested Weir
LCC-7.0 LCC-W7.0 6.6 210.1 216.7 877.12 881.78 9.24 23.42 43.94 60.55 36
LCC-7.1 LCC-P7.1 54.8 0.0 54.8 877.20 881.79 2.45 42.48 89.02 151.80 natural 10' Broad Crested Weir
LCC-7.2 LCC-P7.2 22.6 0.0 22.6 913.00 916.94 3.99 2.47 4.16 5.02 12
LCC-15.1 LCC-W15.1 18.4 6.5 24.9 883.50 893.79 3.36 5.53 6.05 6.48 12
LCC-15.2 LCC-P15.2 6.5 0.0 6.5 889.50 893.83 1.39 5.22 7.98 7.72 18
LCC-21 LCC-W21 10.4 0.0 10.4 929.00 929.49 6.67 0.80 2.03 4.38 natural 5' Broad Crested Weir
LCC-22 LCC-W22 11.7 0.0 11.7 915.60 916.67 3.57 4.04 8.34 14.74 natural 5' Broad Crested Weir
LCC-25 LCC-C25 30.9 0.0 30.9 911.30 913.50 3.67 13.67 26.39 43.30 natural 5' Broad Crested Weir
LCC-32.1 LCC-C32.1 5.7 6.1 11.8 909.30 912.76 1.53 6.26 8.27 10.36 18
LCC-32.2 LCC-C32.2 6.1 0.0 6.1 916.20 917.46 0.56 6.20 11.67 18.71 natural 5' Broad Crested Weir
LCC-33 LCC-C33 7.4 11.8 19.2 890.90 894.34 0.27 17.11 28.13 38.28 36
LCC-34.2 LCC-W34.2 46.8 19.2 65.9 879.00 884.46 0.55 60.55 108.85 186.51 72
LCC-41 LCC-w41 12.6 0.0 12.6 766.20 772.42 1.17 6.28 9.16 44.37 15
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WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME
DIRECT PONDED TOTAL NWL HWL (AC-FT) 2-YR 10-YR 100-YR SIZE (IN)
SOUTH CHASKA CREEK DISTRICT
SCC-1.1 SCC-W1.1 532.9 0.0 532.9 956.00 960.26 53.16 30.67 51.33 79.25 natural 5' Broad Crested Weir
SCC-1.2 SCC-W1.2 266.9 532.9 799.8 954.00 960.00 51.06 23.01 42.62 64.17 36
SCC-2 SCC-W2 800.9 799.8 1600.6 936.00 941.24 191.17 23.18 38.42 47.18 30
SCC-4 SCC-w4 718.6 1600.6 2319.3 915.00 921.10 92.20 31.78 61.97 135.94 60
SCC-5 SCC-W5 375.6 0.0 375.6 925.00 930.62 30.64 32.68 76.10 123.49 54
SCC-6 SCC-W6 520.7 2694.8 3215.5 913.00 916.28 344.39 5.28 23.10 46.09 48
SCC-7 SCC-W7 414.3 3215.5 3629.8 905.00 907.88 36.70 16.83 79.46 133.92 132x60
SCC-8 SCC-W8 656.4 0.0 656.4 930.00 935.07 81.70 20.41 39.46 67.60 42
SCC-9a SCC-W9a 150.4 4627.5 4777.8 904.00 907.54 44.27 47.98 105.25 175.62 natural 10' Broad Crested Weir
SCC-9b SCC-W9b 341.2 656.4 997.6 905.00 910.19 36.25 27.78 62.27 112.43 60
SCC-11 SCC-W11 30.2 0.0 30.2 915.40 916.03 8.54 0.73 3.21 10.45 natural 5' Broad Crested Weir
SCC-12.1 SCC-W12.1 128.5 79.1 207.7 909.00 913.50 30.85 5.15 7.24 8.85 18
SCC-12.2 SCC-W12.2 48.9 0.0 48.9 914.00 917.75 5.93 3.36 5.60 7.45 18
SCC-12.3 SCC-W12.3 0.0 0.0 0.0 967.40 967.48 0.00 0.08 0.12 0.17 natural 3' Broad Crested Weir
SCC-13 SCC-C13 36.6 0.0 36.6 916.90 917.32 10.93 0.64 2.48 7.14 natural 10' Broad Crested Weir
SCC-14 SCC-w14 12.0 36.6 48.6 910.10 912.44 2.05 1.13 3.50 6.90 18
SCC-15 SCC-W15 17.5 0.0 17.5 918.00 919.12 2.21 0.38 1.23 2.71 18
SCC-16 SCC-C16 19.7 0.0 19.7 927.00 927.88 1.77 1.01 4.46 11.10 natural 5' Broad Crested Weir
SCC-18 SCC-C18 13.3 0.0 13.3 923.70 924.40 8.42 1.49 3.79 7.87 natural 5' Broad Crested Weir
SCC-19 SCC-P19 86.8 25.4 112.2 908.00 917.30 19.48 23.25 57.98 95.05 36
SCC-20 SCC-W20 12.2 0.0 12.2 925.00 926.20 3.03 3.91 9.48 17.52 natural 5' Broad Crested Weir
SCC-22.1.1 SCC-C22.1.1 1.6 4.0 5.7 929.50 929.88 0.89 0.67 1.55 2.95 natural 5' Broad Crested Weir
SCC-22.1.2 SCC-C22.1.2 4.0 0.0 4.0 935.20 935.78 1.50 1.19 2.95 5.90 natural 5' Broad Crested Weir
SCC-22.2.1 SCC-W22.2.1 25.8 141.0 166.8 906.10 908.46 10.95 2.45 11.53 55.19 18
SCC-22.2.2 SCC-W22.2.2 18.6 122.3 141.0 906.20 908.72 17.53 4.29 23.19 68.27 18
SCC-22.2.3 SCC-C22.2.3 7.8 0.0 7.8 917.70 918.42 0.95 0.76 3.25 8.29 natural 5' Broad Crested Weir
SCC-22.2.4 SCC-W22.2.4 2.3 0.0 2.3 929.50 930.32 0.19 2.23 3.95 5.99 natural 3' Broad Crested Weir
SCC-24 SCC-C24 175.0 5243.8 5418.7 865.00 873.74 2.76 80.32 220.96 372.16 natural 5' Broad Crested Weir
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WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME
DIRECT PONDED TOTAL NWL 2-YR 10-YR 100-YR SIZE (IN) COMMENTS
HWL (AC-FT)
EAST CREEK DISTRICT
CLAYHOLE LAKE CLAYHOLE LAKE 44.5 38.5 83.0 726.30 729.23 43.34 4.93 6.26 8.26 15
COURTHOUSE LAKE [COURTHOUSE LAKE 18.7 0.0 18.7 703.70 704.24 6.87 0.00 0.00 0.00 18 HWL affected by downstream Pond EC-C1.1
EC-1.1 EC-C1.1 53.4 6203.3 6256.7 700.00 709.68 38.67 159.29 279.49 413.08 84
EC-1.1a EC-Cl.1a 55.6 6120.5 6176.1 711.00 719.68 2.89 243.90 444.73 674.98 natural 10' Broad Crested Weir
EC-1.1b EC-W1.1b 80.3 6040.2 6120.5 721.00 728.03 3.12 174.95 323.50 492.39 natural 10' Broad Crested Weir
EC-1.1c EC-D1.1c 2.8 0.0 2.8 733.80 737.30 0.00 5.49 10.09 16.16 15
EC-1.3 EC-P1.3 6.9 144.1 151.0 730.16 733.96 9.27 20.95 33.58 39.73 36
EC-1.4 EC-W1.4 5.9 32.6 38.5 737.00 739.34 4.07 5.35 21.93 40.33 21
EC-1.5 EC-P1.5 32.6 0.0 32.6 738.00 743.23 3.18 20.12 36.40 48.42 30
EC-1.6 EC-D1.6 64.0 80.1 144.1 755.61 773.27 0.00 76.46 165.99 285.40 21,42,15
EC-1.7 EC-C1.7 12.3 47.9 60.2 801.45 808.19 0.60 24.16 58.30 103.51 42
EC-1.8 EC-C1.8 47.9 0.0 47.9 827.00 830.62 0.13 20.14 49.22 92.41 natural 5' Broad Crested Weir
EC-1.9 EC-P1.9 10.4 0.0 10.4 855.30 858.12 2.71 4.83 10.92 16.15 21
EC-1.10 EC-P1.10 6.0 3.5 9.5 894.50 897.53 2.49 3.65 8.26 20.52 24
EC-1.11 EC-W1.11 0.7 0.0 0.7 894.50 897.53 0.38 0.39 0.39 0.39 24 HWL based on EC-P1.10
EC-1.12 EC-P1.12 1.9 0.0 1.9 904.00 906.27 0.26 3.86 5.72 7.15 15
EC-1.13 EC-P1.13 0.9 0.0 0.9 903.00 905.04 0.08 1.95 2.76 3.63 12
EC-1.14 EC-W1.14 20.2 5783.2 5803.4 735.00 740.71 2.43 120.97 | 227.56 | 360.35 natural 10' Broad Crested Weir
EC-1.16 EC-P1.16 15.4 0.0 15.4 758.00 761.08 2.44 1.95 3.95 5.73 12
EC-1.17 EC-W1.17 312.2 5471.0 5783.2 743.00 748.72 29.75 119.50 224.76 361.09 natural 10' Broad Crested Weir
EC-1.18 EC-C1.18 49.8 5334.2 5384.0 760.00 765.88 3.71 61.95 100.10 147.20 48x72
EC-1.19 EC-C1.19 7.4 98.6 106.0 717.70 722.98 4.44 401.44 830.39 | 1370.59 Custom Weir/Orifice
EC-1.20.1 EC-C1.20.1 66.5 32.1 98.6 732.50 741.73 8.22 401.32 | 829.82 | 1369.52 12" Vertical Orifice, Custom Weir/Orifice
EC-1.20.2 EC-P1.20.2 8.9 0.0 8.9 751.80 754.94 3.21 1.80 2.44 9.60 30
EC-1.21 EC-C1.21 11.4 11.8 23.2 748.50 756.65 4.36 387.57 | 807.86 | 1333.64 12" Vertical Orifice, Custom Weir/Orifice
EC-1.22 EC-C1.22 11.8 0.0 11.8 766.10 774.24 2.65 386.93 806.41 | 1331.19 12" Vertical Orifice, Custom Weir/Orifice
EC-1.23 EC-D1.23 0.6 5333.6 5334.2 772.50 789.63 0.00 415.36 839.39 | 1367.65 48
EC-1.24 EC-P1.24 373.4 4960.2 5333.6 779.12 792.38 79.65 415.33 839.32 | 1367.53 48
EC-1.24.1 EC-P1.24.1 7.0 0.0 7.0 915.50 918.29 4.67 0.87 1.18 1.35 6
EC-1.24.1a EC-1.24.1a 7.0 0.0 7.0 911.49 915.66 0.37 0.70 0.92 1.03 6
EC-1.26 EC-W1.26 8.4 0.0 8.4 941.00 942.15 0.37 1.11 6.33 16.46 natural 5' Broad Crested Weir
EC-1.29 EC-P1.29 18.1 25.1 43.2 909.40 911.91 5.71 3.48 12.13 27.96 42
EC-1.29.1 EC-P1.29.1 1.5 129.8 131.3 896.16 902.01 0.54 17.47 26.29 62.40 30,144x144
EC-1.29.2 EC-P1.29.2 10.5 119.3 129.8 902.00 909.60 4.86 17.32 26.08 63.59 18
EC-1.29.3 EC-P1.29.3 7.9 3.0 10.9 919.00 923.66 3.07 5.19 6.56 7.88 15
EC-1.29.4 EC-P1.29.4 9.3 55.8 65.1 924.00 926.30 0.08 7.97 12.02 17.26 24
EC-1.30 EC-P1.30 6.7 18.5 25.1 919.00 920.20 4.44 1.22 2.98 5.63 18
EC-1.31 EC-P1.31 18.5 0.0 18.5 921.05 924.09 7.88 1.10 2.34 2.90 12
EC-1.33 EC-P1.33 12.3 0.0 12.3 928.00 931.97 4.27 3.61 5.25 6.70 12
EC-1.34 EC-W1.34 4.4 48.4 52.8 933.00 933.95 1.79 3.95 7.61 12.37 natural 5' Broad Crested Weir
EC-1.35 EC-W1.35 3.0 0.0 3.0 936.00 936.97 0.34 5.91 8.96 12.81 natural 5' Broad Crested Weir
EC-1.36 EC-C1.36 413 253.0 294.3 844.00 849.59 1.83 37.30 88.70 166.10 60
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WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME
DIRECT PONDED TOTAL NWL 2-YR 10-YR 100-YR SIZE (IN) COMMENTS
HWL (AC-FT)
EC-1.36.1 EC-P1.36.1 233 0.0 23.3 880.00 884.91 3.78 2.44 16.50 38.97 15,18
EC-1.37 EC-P1.37 11.2 0.0 11.2 907.59 913.19 1.18 4.07 6.81 24.03 12
EC-1.38 EC-W1.38 2.9 0.0 2.9 918.00 918.36 0.26 0.22 0.92 2.70 natural 5' Broad Crested Weir
EC-1.39 EC-C1.39 19.6 103.1 122.6 897.43 899.70 0.97 5.19 15.02 29.44 36
EC-1.40 EC-P1.40 21.7 81.4 103.1 913.00 918.62 16.22 4.19 5.71 7.02 12
EC-1.41 EC-P1.41 0.7 23.3 24.0 914.00 918.62 4.58 13.85 27.55 40.61 30
EC-1.42 EC-P1.42 42.2 0.0 42.2 915.04 918.64 6.10 10.34 20.99 50.10 24
EC-1.43a EC-P1.43a 4.1 0.0 4.1 821.00 823.31 0.43 2.03 6.41 14.92 18
EC-1.43b EC-P1.43b 10.6 0.0 10.6 853.50 857.50 0.93 5.28 11.35 24.60 18
EC-1.43c EC-C1.43c 269.5 4058.3 4327.7 850.00 858.08 18.06 316.66 629.71 | 1124.04 | 144x144, 144x144
EC-1.43d EC-P1.43d 13.4 0.0 13.4 908.00 912.41 1.77 15.78 22.17 27.01 24
EC-1.44a EC-P1.44a 8.0 0.0 8.0 896.00 897.98 1.68 0.78 1.84 10.51 24
EC-1.44b EC-P1.44b 2.7 0.0 2.7 888.50 890.66 0.46 2.94 5.27 7.31 15
EC-1.45 EC-W1.45 10.8 70.9 81.7 880.00 884.79 3.07 31.17 78.06 145.09 natural 5' Broad Crested Weir
EC-1.46 EC-C1.46 29.1 0.0 29.1 889.00 892.05 0.39 16.64 38.86 70.87 natural 5' Broad Crested Weir
EC-1.47 EC-C1.47 30.5 11.3 41.8 903.66 908.54 0.64 18.89 47.86 81.97 42
EC-1.48 EC-W1.48 11.8 0.0 11.8 885.00 887.69 0.91 2.93 5.98 8.14 15
EC-1.49/1.50 EC-C1.49 32.7 2658.1 2690.8 875.50 878.79 2.53 22.14 52.95 102.45 120
EC-1.52 EC-P1.52 15.2 0.0 15.2 914.00 917.59 1.19 17.18 39.96 70.92 24,27
EC-1.53 EC-W1.53 2.7 5.8 8.5 719.00 719.88 0.91 0.39 1.34 3.41 18
EC-1.54 EC-P1.54 5.8 0.0 5.8 721.00 722.60 2.03 1.32 4.20 7.87 18
EC-2.4 EC-W2.4 66.8 53.9 120.7 705.00 708.68 6.30 31.01 73.46 91.21 36
EC-2.5 EC-P2.5 11.6 18.5 30.1 726.00 726.90 13.19 0.28 1.15 2.83 18
EC-2.6 EC-P2.6 14.2 4.3 18.5 727.00 727.81 17.19 0.27 0.92 2.35 18
EC-2.7 EC-W2.7 4.3 0.0 4.3 728.00 729.56 0.56 2.60 4.52 6.54 18
EC-2.8 EC-P2.8 19.1 4.7 23.8 726.00 729.28 1.11 27.86 50.69 79.29 natural 5' Broad Crested Weir
EC-2.9 EC-W2.9 4.7 0.0 4.7 739.50 742.18 0.61 3.90 6.36 8.46 15
EC-3.2 EC-W3.2 96.8 7.0 103.8 705.00 706.61 9.90 14.22 31.24 54.11 natural 5' Broad Crested Weir
EC-3.3 EC-W3.3 7.0 0.0 7.0 717.00 718.17 1.14 0.49 1.62 3.74 18
EC-13.1 EC-P13.1 3.6 0.0 3.6 984.50 985.51 1.55 0.15 0.41 1.11 15
EC-50 EC-W50 29.1 27.0 56.1 979.00 981.10 2.65 12.30 25.12 40.39 natural 5' Broad Crested Weir
EC-50.1 EC-W50.1 12.7 0.0 12.7 984.80 989.76 1.73 0.45 1.50 2.71 15
EC-50.2 EC-W50.2 14.2 12.7 27.0 984.80 989.76 0.75 3.38 7.32 10.15 18
EC-51 EC-W51 24.0 56.1 80.0 971.70 973.88 3.19 13.10 26.31 42.64 natural 5' Broad Crested Weir
EC-52 EC-W52 36.9 165.1 202.0 951.20 953.65 13.99 19.13 53.85 101.43 natural 10' Broad Crested Weir
EC-52.1 EC-W52.1 2.2 49.9 52.0 968.50 972.28 2.40 10.53 34.65 53.13 36
EC-52.2 EC-P52.2 43.7 6.2 49.9 971.46 976.10 8.31 15.82 39.12 60.35 36
EC-52.3 EC-P52.3 6.2 0.0 6.2 984.50 987.27 0.59 6.06 9.57 30.33 18
EC-52.4 EC-P52.4 33.0 0.0 33.0 962.00 966.43 1.28 14.07 36.26 73.78 24
EC-53 EC-W53 46.9 266.2 313.1 939.00 943.32 24.47 18.07 37.83 57.52 36
EC-53.1 EC-W53.1 20.8 202.0 222.8 943.40 946.73 11.02 16.02 42.79 81.35 natural 5' Broad Crested Weir
EC-53.2 EC-P53.2 12.0 0.0 12.0 946.00 947.62 1.43 0.73 3.07 7.47 18
EC-53.3 EC-P53.3 30.9 0.0 30.9 943.00 945.75 1.21 13.40 23.05 48.52 natural 5' Broad Crested Weir
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WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME
DIRECT PONDED TOTAL NWL 2-YR 10-YR 100-YR SIZE (IN) COMMENTS
HWL (AC-FT)
EC-53.4 EC-P53.4 0.5 30.9 314 943.00 945.36 0.29 7.48 22.61 48.37 natural 5' Broad Crested Weir
EC-55a EC-W55a 14.6 15.3 29.9 944.00 946.34 0.55 27.67 27.67 30.11 24
EC-55a.1 EC-P55a.1 9.5 0.0 9.5 944.02 951.41 0.81 4.89 7.90 9.44 12
EC-55b EC-W55b 5.8 0.0 5.8 950.00 950.00 5.00 32.28 32.28 32.28 15
EC-56.1 EC-W56.1 8.2 27.7 359 962.50 964.41 3.60 0.40 2.69 12.57 30
EC-56.2 EC-P56.2 27.7 0.0 27.7 964.50 965.13 0.64 3.14 15.89 40.24 natural 10' Broad Crested Weir
EC-56a EC-W56a 21.8 425.3 447.1 936.00 938.08 2.08 11.78 22.18 39.93 natural 5'Broad Crested Weir
EC-56b EC-W56b 46.5 343.0 389.5 938.30 941.18 49.90 7.90 20.73 38.33 42
EC-57 EC-W57 177.2 499.1 676.3 916.11 918.58 59.06 8.65 20.91 38.94 42
EC-57.1 EC-P57.1 15.9 12.0 27.9 948.00 1002.24 1.92 10.51 15.01 57.22 18
EC-57.2 EC-W57.2 2.4 9.6 12.0 964.50 965.26 0.82 0.80 5.60 17.72 21
EC-57.3 EC-P57.3 4.1 0.0 4.1 965.50 965.66 0.69 0.81 4.73 11.71 natural 10' Broad Crested Weir
EC-57.4 EC-P57.4 5.5 0.0 5.5 965.50 965.63 1.24 0.95 5.30 13.28 natural 10' Broad Crested Weir
EC-57.5 EC-T57.5 17.1 0.0 17.1 921.70 932.71 0.00 11.26 26.44 48.64 12
EC-59 EC-W59 7.0 0.0 7.0 945.22 946.51 0.87 0.44 1.69 3.36 12
EC-61 EC-W61 18.0 0.0 18.0 919.06 922.92 2.28 2.77 4.74 5.21 12
EC-62 EC-W62 80.2 976.4 1056.5 877.42 885.80 17.36 90.12 162.17 218.16 48,48
EC-62.1 EC-P62.1 7.0 0.0 7.0 885.20 888.31 1.38 4.38 14.37 19.81 24
EC-62.2 EC-W62.2 29.6 39.4 69.0 893.50 1023.51 8.48 8.49 16.49 117.91 18
EC-62.2.1 EC-P62.2.1 26.0 0.0 26.0 906.00 913.04 2.24 17.90 55.05 256.90 15
EC-62.3 EC-P62.3 15.5 0.0 15.5 894.00 896.66 1.61 4.71 14.04 35.19 18,18
EC-62.4 EC-W62.4 8.4 5.0 13.4 916.50 917.42 3.31 0.22 0.69 1.60 15
EC-62.5 EC-P62.5 5.0 0.0 5.0 919.00 920.84 0.33 5.22 13.66 24.65 18
EC-62.6 EC-C62.6 77.0 694.3 771.3 897.35 902.19 4.77 19.29 54.26 106.21 36,30,24
EC-62.7 EC-T62.7 0.5 0.0 0.5 884.34 885.80 0.00 1.28 2.23 3.45 24
EC-62a EC-W62a 64.1 48.9 113.1 892.30 893.20 6.08 14.53 46.03 95.64 48,48
EC-65 EC-W65 48.9 0.0 48.9 927.70 929.30 5.72 5.05 13.56 26.82 42
EC-67a EC-W67a 19.3 1056.5 1075.9 876.90 883.05 1.78 93.76 166.31 | 219.58 natural 5' Broad Crested Weir
EC-67a.1 EC-P67a.1 21.0 19.8 40.7 858.00 862.71 3.38 7.76 13.41 31.54 18
EC-67a.2 EC-W67a.2 19.8 0.0 19.8 874.00 877.94 1.39 5.00 9.22 33.43 15
EC-67a.3 EC-W67a.3 5.9 10.2 16.1 875.00 876.16 0.74 3.80 10.15 16.60 natural 5' Broad Crested Weir
EC-67a.3.1 EC-P67a.3.1 3.9 0.0 3.9 887.00 888.10 0.43 0.43 1.72 4.10 15
EC-67a.3.2 EC-P67a.3.2 6.2 0.0 6.2 880.00 880.96 0.33 4.59 6.57 8.21 15,12
EC-67a.4 EC-C67a.4 36.5 1177.9 1214.4 850.00 859.64 2.71 110.32 209.38 291.99 96x72
EC-68 EC-W68 12.6 32.7 45.2 891.72 895.13 8.46 4.00 7.00 8.93 15
EC-68.1 EC-W68.1 13.0 0.0 13.0 899.00 902.14 1.70 1.91 4.20 6.15 12
EC-68.2 EC-W68.2 19.6 0.0 19.6 899.42 903.22 1.22 22.17 44.44 71.07 12
EC-69 EC-W69 11.3 0.0 11.3 915.00 916.37 0.51 4.44 11.54 21.25 natural 5' Broad Crested Weir
EC-71 EC-W71 6.4 0.0 6.4 896.28 900.73 1.44 1.44 4.40 6.58 15 HWL based on EC-P72
EC-72 EC-P72 65.2 6.4 71.7 888.24 900.73 16.77 5.55 7.15 8.02 12
EC-73 EC-W73 56.9 0.0 56.9 942.00 949.27 6.33 2.41 3.80 4.69 12
EC-74 EC-W74 8.4 207.2 215.6 900.00 904.45 7.49 10.12 21.22 32.69 15,24
EC-74.1 EC-P74.1 27.0 0.0 27.0 904.50 907.57 4.93 2.38 7.65 35.98 18

City of Chaska

Local Surface Water Management Plan

Appendix B



APPENDIX B

WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME
DIRECT PONDED TOTAL NWL 2-YR 10-YR 100-YR SIZE (IN) COMMENTS
HWL (AC-FT)
EC-74.2 EC-W74.2 10.1 77.5 87.6 905.50 908.48 1.43 16.80 41.76 61.24 30,30
EC-74.3 EC-P74.3 14.6 0.0 14.6 905.60 909.25 2.06 6.86 17.09 22.03 30
EC-74.4 EC-P74.4 5.9 0.0 5.9 906.00 908.77 0.65 2.96 9.85 18.27 12
EC-75.1 EC-P75.1 8.9 27.1 36.0 938.00 941.74 3.85 6.77 17.04 25.06 24
EC-75.2 EC-P75.2 27.1 0.0 27.1 945.63 949.25 3.75 5.61 20.10 36.01 30
EC-75a EC-P75a 54.2 36.0 90.1 913.85 921.21 24.52 2.15 3.12 8.66 8
EC-75b EC-P75b 2.5 90.1 92.6 911.80 917.61 5.08 0.12 0.12 0.12 Exfiltration
EC-76a EC-W76a 8.5 0.0 8.5 934.00 936.10 1.22 0.00 0.24 7.83 natural 20' Broad Crested Weir, HWL based on EC-W76b
EC-76b EC-W76b 11.7 8.5 20.2 934.00 936.10 1.22 0.43 3.13 9.51 21
EC-77 EC-W77 9.5 38.9 48.4 933.00 935.12 7.33 3.39 3.75 6.13 15
EC-77.1 EC-W77.1 13.3 5.4 18.7 935.00 937.83 2.98 2.84 11.07 20.47 24
EC-77.2 EC-W77.2 2.1 0.0 2.1 943.88 944.16 0.11 0.56 2.41 4.64 12
EC-77.3 EC-W77.3 3.3 0.0 3.3 943.02 943.35 0.25 0.69 2.90 5.79 12
EC-80 EC-P80 7.2 0.0 7.2 881.75 881.75 0.00 12.75 24.72 40.86 36
EC-81 EC-P81 28.2 0.0 28.2 892.00 897.44 4.57 5.20 14.67 97.05 15
UPPER EAST CREEK DISTRICT
HAZELTINE LAKE HAZELTINE LAKE 315.7 632.2 947.9 916.60 917.81 309.843 5.38 7.77 9.67 48
LAKE BAVARIA LAKE BAVARIA 304.3 456.1 760.4 972.70 973.65 171.933 0.32 1.18 2.89 15
LAKE GRACE LAKE GRACE 100.9 2557.2 2658.1 899.38 900.73 234.233 21.58 51.56 98.89 96
LAKE JONATHAN LAKE JONATHAN 98.9 2451.2 3310.5 899.38 900.97 286.696 77.6 77.6 85.95 144x144
MCKNIGHT LAKE MCKNIGHT LAKE 133.3 2116.2 5559.9 902.00 904.71 318.208 13.67 38.45 61.57 36
MILL POND MILL POND 15.2 0.0 15.2 941.30 944.70 2.528 3.92 8.43 8.75 18
UEC-1 UEC-W1 37.6 0.0 37.6 994.90 995.48 10.755 0.59 2.13 5.95 natural 5' Broad Crested Weir
UEC-1.51 UEC-P1.51 7.1 0.0 7.1 1030.00 1033.42 0.842 10.14 17.08 23.51 24
UEC-2.1 UEC-P2.1 11.2 61.1 72.3 984.50 986.30 9.21 1.79 8.8 21.96 42
UEC-2.2 UEC-W2.2 13.2 47.9 61.1 986.00 987.11 0.672 6.32 12.72 26.02 42
UEC-2.3 UEC-W2.3 3.8 6.5 10.3 1005.60 1,006.90 0.106 2.48 6.25 11.76 natural 3' Broad Crested Weir
UEC-3 UEC-W3 19.8 83.5 103.3 982.00 983.56 7.302 1.87 6.73 17.63 42
UEC-3.1 UEC-W3.1 11.3 72.3 83.5 982.50 984.68 2.461 2.85 11.06 26.8 42
UEC-3b UEC-P3b 43.3 103.3 146.6 977.00 981.51 2.469 20.99 63.22 123.6 72
UEC-4 UEC-W4 6.5 0.0 6.5 1011.00 1,011.36 1.325 0.14 0.78 2.71 natural 5' Broad Crested Weir
UEC-5 UEC-W5 21.6 0.0 21.6 988.00 989.17 1.566 2.41 8.24 16.92 natural 5'Broad Crested Weir
UEC-6 UEC-W6 16.8 6.3 23.0 973.50 974.59 2.244 0.4 1.36 3.27 15
UEC-6.1 UEC-C6.1 6.3 0.0 6.3 986.7 987.58 0.217 1.64 5.5 11.06 natural 5' Broad Crested Weir
UEC-6.2 UEC-W6.2 7.6 0.0 7.6 975.00 976.24 0.677 3.34 9.46 18.25 natural 5' Broad Crested Weir
UEC-8 UEC-W8 19.5 24.8 44.2 973.50 974.01 11.427 0.48 1.84 491 24
UEC-8.1 UEC-P8.1 24.8 0.0 24.8 974.00 976.39 0.963 2.36 11.39 30.82 natural 3' Broad Crested Weir
UEC-10 UEC-W10 19.6 135.9 155.5 990.80 992.8 42.774 0.37 1.76 3.15 12
UEC-10.1 UEC-P10.1 16.4 0.0 16.4 992.89 994.39 1.453 1.88 3.28 4.56 12
UEC-10.1.1 UEC-P10.1.1 9.0 0.0 9.0 1016.00 1017.06 0.181 4.63 12.44 23.55 24
UEC-10.2 UEC-C10.2 0.7 57.5 58.3 1,003.50 1,004.35 0.026 1.65 9.16 17.32 15
UEC-10.3 UEC-P10.3 22.1 35.4 57.5 1005.93 1010.88 4.003 1.63 9.07 17.12 18
UEC-10.3.1 UEC-P10.3.1 2.9 32.6 35.4 1010.00 1011.58 1.925 2 10.43 26.8 30
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WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME
DIRECT PONDED TOTAL NWL 2-YR 10-YR 100-YR SIZE (IN) COMMENTS
HWL (AC-FT)
UEC-10.3.2 UEC-P10.3.2 4.5 3.2 7.6 1011.00 1012.38 0.403 0.72 2.13 4.54 15
UEC-10.3.3 UEC-P10.3.3 3.2 0.0 3.2 1016.00 1018.10 0.258 0.76 0.84 0.96 12
UEC-10.3.4 UEC-P10.3.4 16.0 0.0 16.0 1020.50 1024.51 0.409 4.72 12.01 34.55 18
UEC-10.4 UEC-P10.4 8.2 0.0 8.2 995.00 998.76 0.533 0.07 0.95 15.85 filtration 5' Broad Crested Weir
UEC-10.5 UEC-W10.5 3.2 26.8 30.0 993.80 994.81 0.117 3.16 8.66 17.18 21,18
UEC-10.6 UEC-P10.6 26.8 0.0 26.8 997.50 1000.64 4.563 2.82 6.5 10.26 15
UEC-10.7 UEC-P10.7 13.2 0.0 13.2 992.50 994.52 3.154 1.25 4.12 6.98 15
UEC-10.9 UEC-P10.9 4.2 5.7 9.9 992.50 993.14 1.24 0.46 2.24 4.26 15
UEC-10.10 UEC-P10.10 5.7 0.0 5.7 993.00 995.69 0.579 0.1 0.21 2.48 filtration 5'Broad Crested Weir
UEC-10.11 UEC-P10.11 13.2 0.0 13.2 996.00 998.03 1.868 1.61 6.18 9.27 18
UEC-10.12 UEC-P10.12 8.2 0.0 8.2 991.00 991.75 2.198 0.66 2.74 4.67 15
UEC-10.13 UEC-P10.13 5.6 0.0 5.6 994.50 995.42 0.761 1.11 3.89 7.01 18
UEC-10.14 UEC-W10.14 1.7 182.5 184.2 989.00 990.88 1.032 2.21 8.13 16.53 27
UEC-11 UEC-W11 17.2 760.4 777.6 968.30 970.26 0.602 4.14 18.39 29.84 30
UEC-11.1 UEC-W11.1 17.9 11.0 28.9 991.00 991.66 2.678 0.6 2.14 5.38 12
UEC-11.2 UEC-W11.2 11.0 0.0 11.0 994.00 995.48 1.197 0.63 2.32 4.72 15
UEC-12a UEC-W12a 3.6 0.0 3.6 998.88 999.68 0.633 0.11 0.6 2.14 15
UEC-12b UEC-W12b 2.4 3.6 6.0 996.00 997.01 0.211 0.19 1.09 3.63 15
UEC-13 UEC-W13 9.2 26.2 35.4 980.50 981.17 4.883 0.76 3.08 8.37 24
UEC-13.2 UEC-W13.2 6.9 12.0 18.8 987.00 988.31 1.123 0.52 2.72 6.37 18
UEC-13.3 UEC-W13.3 12.0 0.0 12.0 998.00 999.36 2.652 0.33 1.76 5.05 15
UEC-13.4 UEC-P13.4 3.8 0.0 3.8 984.50 985.58 1.239 0.4 0.41 1.24 15
UEC-14 UEC-W14 5.0 43.9 48.9 969.00 970.45 6.645 0.59 2.55 5.36 15
UEC-14.1 UEC-P14.1 5.9 0.0 5.9 970.50 972.42 1.486 0.4 1.2 2.15 15
UEC-14.2 UEC-P14.2 2.6 0.0 2.6 969.50 970.44 1.102 0.2 0.41 0.93 15
UEC-15 UEC-P15 23.1 0.0 23.1 915.00 920.25 1.536 12.78 24.81 68.93 24
UEC-16 UEC-W16 87.0 1099.0 1186.0 908.00 915.96 78.919 7.02 19.21 23.64 natural 5' Broad Crested Weir, HWL based on UEC-C21
UEC-16.1 UEC-W16.1 40.3 74.1 114.4 940.50 944.52 7.767 0.68 3.21 7.09 12
UEC-16.2 UEC-P16.2 16.7 6.0 22.7 968.50 972.31 2.226 0.55 2.04 3.93 12
UEC-16.3 UEC-W16.3 6.0 0.0 6.0 967.00 967.56 0.481 0.45 1.97 5.64 natural 5' Broad Crested Weir
UEC-16.4 UEC-C16.4 32.7 895.6 928.3 927.23 932.13 0.036 26.2 85.41 159.76 78
UEC-16.5 UEC-C16.5 31.6 856.2 887.8 949.11 954.62 1.677 11.27 41.84 71.86 42,54
UEC-16.5.1 UEC-P16.5.1 7.0 0.0 7.0 959.50 961.67 1.948 0.44 1.44 2.34 21
UEC-16.6 UEC-P16.6 7.8 0.0 7.8 941.50 944.10 1.622 0.46 1.6 2.63 18
UEC-16a UEC-W16a 25.2 0.0 25.2 910.00 915.19 5.294 6 8.43 10.44 18
UEC-17 UEC-W17 5.1 0.0 5.1 976.53 977.86 0.336 0.4 2.3 6.79 24
UEC-18 UEC-P18 69.0 5.1 74.1 970.00 972.72 18.509 0.35 2.32 8.52 30 deg. Sharp-Crested Vee/Trap Weir
UEC-19 UEC-W19 41.9 0.0 41.9 991.00 991.67 25.095 0.08 0.51 1.58 12
UEC-20 UEC-W20 116.5 65.0 181.5 980.00 980.69 20.164 0.66 2.86 7.73 natural 5' Broad Crested Weir
UEC20.1 UEC-P20.1 23.1 41.9 65.0 985.06 988.95 2.129 0.88 2.15 7.18 15
UEC-21 UEC-C21 190.4 1921.5 2111.9 905 915.96 30.003 21.95 36.42 47.73 24
UEC-22 UEC-W22 21.1 0.0 21.1 998.00 998.88 1.64 0.94 4.23 10.97 natural 5' Broad Crested Weir
UEC-23 UEC-W23 175.1 44.4 219.4 975.00 977.34 25.51 7.51 21.33 43.14 natural 5' Broad Crested Weir
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APPENDIX B

WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME
DIRECT PONDED TOTAL NWL 2-YR 10-YR 100-YR SIZE (IN) COMMENTS
HWL (AC-FT)
UEC-23.1 UEC-P23.1 23.2 0.1 233 1009.00 1011.97 6.275 3.64 12.39 21.26 24
UEC-23.2 UEC-W23.2 0.1 0.0 0.1 1025.00 1,025.01 0.012 0 0 0 15
UEC-26 UEC-W26 114.8 0.0 114.8 977.00 979.01 11.945 5.36 17.35 37.68 natural 5' Broad Crested Weir
UEC-28 UEC-W28 78.4 515.8 594.2 975.00 977.32 65.457 0.95 4.24 7.59 18
UEC-30 UEC-W30 88.4 27.4 115.8 975.00 977.66 5.853 9.83 35.39 57.84 natural 5'Broad Crested Weir
UEC-32 UEC-W32 0.1 0.0 0.1 986.82 986.82 0.025 0 0 0 15
UEC-33 UEC-W33 25.8 0.0 25.8 950.65 953.34 7.209 2.28 3.16 3.89 12
UEC-34 UEC-W34 27.4 0.0 27.4 977.00 978.12 3.104 0.41 1.61 3.98 15
UEC-35 UEC-W35 16.1 0.0 16.1 910.00 913.02 3 5.4 9.44 12.81 18
UEC-35.1 UEC-W35.1 4.2 0.0 4.2 958.00 958.76 0.364 1.23 4.1 8.94 natural 5' Broad Crested Weir
UEC-35.10 UEC-P35.10 8.2 0.0 8.2 900.30 903.52 1.507 6.09 12.21 17.81 21
UEC-35.11 UEC-W35.11 8.8 17.1 26.0 938.50 942.79 2.648 4.09 5.92 7 12
UEC-35.2 UEC-C35.2 13.1 115.1 128.2 917.43 926.33 1.268 22.96 48.83 134.64 48
UEC-35.3 UEC-P35.3 5.9 0.0 5.9 937.00 939.01 1.467 3.99 9.39 15.17 24
UEC-35.4 UEC-P35.4 2.1 0.0 2.1 936.00 937.33 0.703 1.7 3.87 6.53 18
UEC-35.5 UEC-P35.5 10.6 0.0 10.6 898.00 902.13 2.024 5.36 17.38 40.37 15
UEC-35.6a UEC-P35.6a 6.7 108.4 115.1 933.76 937.89 5.074 14.25 43.03 105.74 36
UEC-35.6b UEC-P35.6b 3.3 105.1 108.4 933.76 937.89 3.813 40.19 62.73 123.76 natural 5' Broad Crested Weir
UEC-35.6¢ UEC-P35.6¢ 51.2 54.0 105.1 933.76 937.97 7.98 61.4 106.99 | 167.64 natural 5' Broad Crested Weir
UEC-35.7 UEC-W35.7 4.4 0.0 4.4 947.00 947.72 0.988 1.61 4.19 8.14 natural 5' Broad Crested Weir
UEC-35.7b UEC-W35.7b 8.4 45.6 54.0 940.60 944.02 0.64 8.62 18.22 29.32 30
UEC-35.8 UEC-P35.8 41.1 0.0 41.1 946.00 948.72 6.342 0.96 4.9 10.15 18
UEC-35.9 UEC-P35.9 4.6 0.0 4.6 900.30 902.54 1.278 2.52 6.42 10.09 18
UEC-37 UEC-W37 65.6 2.4 67.9 941.00 944.5 9.44 29.66 55.06 87.68 natural 5' Broad Crested Weir
UEC-37.1 UEC-P37.1 2.4 0.0 2.4 982.00 983.90 0.312 3.61 6.76 12.41 18
UEC-38 UEC-W38 31.1 80.0 111.1 936.65 941.59 25.988 16.45 29.69 30.81 30
UEC-41 UEC-W41 61.6 111.1 172.6 935.00 940.94 19.408 12.71 18.63 20.01 21
UEC-43 UEC-W43 11.2 0.8 12.1 958.52 963.31 2.003 6.51 9.69 12.05 15
UEC-43.1 UEC-P43.1 0.6 0.0 0.6 968.80 971.43 0.075 0.06 2.12 4.28 filtration 6' Broad Crested Weir
UEC-43.2 UEC-P43.2 0.2 0.0 0.2 978.80 981.21 0.027 0.01 0.63 1.4 filtration 6' Broad Crested Weir
UEC-47 UEC-W47 148.2 181.8 330.0 917.11 920.15 35.591 12.8 23.4 35.46 36
UEC-47.1 UEC-P47.1 9.1 0.0 9.1 960.00 961.44 4.381 1.07 4.05 9.88 24
UEC-48 UEC-W48 53.1 397.2 450.2 915.94 918.9 58.55 7.11 17.07 21.61 30,30
UEC-48.1 UEC-W48.1 9.2 5.0 14.2 919.14 920.42 2.269 2.36 5.91 11.04 36
UEC-48.2 UEC-W48.2 5.0 0.0 5.0 925.00 927.38 0.833 3.14 4.92 5.8 1
UEC-49.1 UEC-W49.1 4.9 0.0 4.9 915.00 917.53 1.876 5.85 8.62 12.98 36,36,15
UEC-49.2 UEC-W49.2 4.4 74.7 79.1 915.41 917.57 4.787 2.05 5.83 8.32 36
UEC-49.3 UEC-W49.3 11.4 0.0 11.4 914.20 917.59 12.713 5.47 7.75 9.44 36,48
UEC-49.4 UEC-P49.4 7.9 0.0 7.9 920.44 923.31 2.983 2.53 4.37 5.83 12
UEC-49.5 UEC-W49.5 44.0 22.8 66.7 920.00 921.96 15.109 2.32 6.16 8.05 18
UEC-49.5.4 UEC-P49.5.4 22.8 0.0 22.8 920.00 923.15 3.497 9.96 56.19 94.56 natural 10' Broad Crested Weir
UEC-49.6 UEC-P49.6 2.2 0.0 2.2 918.00 920.06 0.388 2.5 4.5 5.75 15
UEC-81 UEC-W81 7.9 44.8 52.7 928.40 930.95 3.837 1.03 3.23 5.41 12
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APPENDIX B

WATER QUANTITY MODELING RESULTS

TRIBUTARY AREA (AC) WATER LEVEL (FT) 100-YR FLOOD PEAK FLOW (CFS) OUTLET CONTROL
AREA ID BASIN ID 100-YR STORAGE VOLUME
DIRECT PONDED TOTAL NWL 2-YR 10-YR 100-YR SIZE (IN) COMMENTS
HWL (AC-FT)

UEC-82 UEC-P82 11.2 33.6 44.8 937.50 939.50 3.485 1.07 3.91 6.94 15

UEC-83 UEC-P83 10.4 23.2 33.6 939.00 942.06 1.646 1.31 5.41 8.94 18

UEC-84 UEC-W84 14.6 8.6 23.2 940.27 942.41 1.679 0.74 3.58 9.32 21

UEC-84.1 UEC-W84.1 8.6 0.0 8.6 943.00 944.49 0.613 0.25 1.52 4.16 15

UEC-85.1 UEC-W85.1 3.5 87.3 90.8 934.00 937 0.535 0.87 2.47 3.05 10

UEC-85.2 UEC-W85.2 5.0 82.3 87.3 936.00 939.68 1.141 0.85 2.46 3.05 10

UEC-85.3 UEC-W85.3 27.1 55.2 82.3 942.00 945.46 4.983 0.8 2.38 3.3 10

UEC-85.4 UEC-W85.4 12.1 0.0 12.1 946.00 948.94 0.859 0.49 2.06 3.01 10

UEC-85.5 UEC-W85.5 9.2 33.8 43.1 944.00 946.62 4.087 0.44 1.71 2.1 10

UEC-85.6 UEC-W85.6 31.0 2.8 33.8 945.00 948.13 2.591 0.9 3.44 4.75 12

UEC-85.7 UEC-W85.7 2.8 0.0 2.8 961.00 961.38 0.252 0.02 0.11 0.38 10

UEC-86.1 UEC-W86.1 23.3 0.0 23.3 917.00 918.17 4.071 0.43 1.47 3.7 18

UEC-86.2 UEC-P86.2 4.3 0.0 4.3 920.00 922.58 0.514 6.49 12.64 18.76 24

UEC-86.3 UEC-P86.3 3.6 0.0 3.6 954.00 956.49 0.322 7.55 13.23 18.49 24

UEC-87.1 UEC-W87.1 25.4 27.6 53.0 917.00 920.15 6.04 29.38 49.63 74.68 natural 5' Broad Crested Weir
UEC-87.2 UEC-W87.2 27.6 0.0 27.6 918.00 921.53 2.065 28.96 48.97 77 natural 5' Broad Crested Weir
UEC-88.1 UEC-W88.1 65.5 110.8 176.4 920.00 923.65 13.978 14.89 40.67 93.64 natural 5'Broad Crested Weir
UEC-88.2 UEC-W88.2 12.1 0.0 12.1 990.00 991.5 0.297 3.55 11.87 24.46 natural 5' Broad Crested Weir
UEC-88.3 UEC-W88.3 7.4 0.0 7.4 990.00 991.32 0.376 0.83 4.49 11.99 natural 3' Broad Crested Weir
UEC-88.4 UEC-P88.4 11.9 0.0 11.9 955.00 958.83 3.497 5.4 7.59 9.51 15

UEC-88.5 UEC-C88.5 40.1 13.6 53.6 939 942.02 0.419 30.22 56.4 138.89 natural 10' Broad Crested Weir
UEC-88.6 UEC-P88.6 13.5 0.0 13.5 985.50 990.96 2.892 1.67 7.99 41.03 24

UEC-89 UEC-W89 2.9 16.6 19.5 950.00 951.33 0.732 0.82 1.79 6.5 18

UEC-89.1 UEC-P89.1 16.6 0.0 16.6 950.00 954.25 3.033 0.95 1.73 10.24 15

UEC-90 UEC-P90 16.7 0.0 16.7 924.50 927.48 5.92 9.09 20.48 35.13 36

UEC-91 UEC-P91 1.7 0.0 1.7 926.30 927.41 0.733 1.56 3.63 6.46 24

UEC-91.1 UEC-P91.1 5.8 0.0 5.8 965.32 967.70 0.567 0 0.7 5.18 15

UEC-91.2 UEC-P91.2 1.2 0.0 1.2 968.00 969.77 0.038 0.02 0.72 3.49 natural 3' Broad Crested Weir
UEC-91.3 UEC-CB91.3 0.3 7.0 7.4 964.35 965.28 0.033 0.12 2.6 26.92 21

UEC-98 UEC-P98 8.1 0.0 8.1 915.30 918.68 0.89 8.84 16.46 23.34 24

WALLESTAD LAKE WALLESTAD LAKE 167.5 292.4 467.9 913.50 915.78 79.706 9.76 20.7 35.78 30
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APPENDIX C — MINNESOTA ROUTINE ASSESSMENT
METHOD (MNRAM) VERSION 2.0



MINNESOTA ROUTINE ASSESSMENT METHOD (MnRAM)
FOR EVALUATING WETLAND FUNCTIONS - Version 2.0

USER ADVISORIES:

Prerequisites
This primary purpose of this qualitative method isto provide an organized and consistent

procedure to document observations and conclusions about wetland processes. It may be
modified to fit specia circumstances provided justification for the modifications is developed as
part of the evaluation. This method requires training and experience in wetland science before it
can be accurately applied. Professional judgement incorporated into the evaluation isintended to
affect the outcome.

This method is intended for routine applications, for very complex or controversial sites a
more elaborate method may be required. When possible (and especialy for difficult or
controvergal gtes) it isrecommended that a diverse team of trained and experienced wetland
professionals conduct the evaluation together. Aswith any method relying on professional
judgement, the results will improve with training, practice and experience.

Several of the assessment items will be easer to complete with lessfield timeif a
preliminary office review of references such as the USGS topographic maps, stormwater
management maps and plans, the county soil survey, NWI maps, aerial photography, and other
off-gte resources are checked to establish the history and setting of the wetland under evauation.
An evauation for a small wetland (<10 acres) with normal circumstancesin an area familiar to the
evauator(s) can be usually be completed in about 2 to 3 hours.

Size and Scale

If all other factors are the same, awetland's total functiona capacity is proportional to its
Size -- thus, size must be a consideration in the evaluation and any subsequent comparisons.
Evauations based on a unit size (e.g., per acre) may alow for a more direct comparison of
wetlands of different sizes. However, there isimportance in dispersion of wetlands as a wetland
can only perform afunction where it is located. Cumulatively then, smaller wetlands may provide
functiona benefits on a broader basis than larger wetlands. Thus, it isimportant to complete the
evauation with both landscape scale and Site specific perspectives in mind.

Reference Standard Wetlands

A REFERENCE STANDARD WETLAND is awetland judged to have the highest level of
overall sustainable functiona capacity for its type -- based on a classification system such as
Circular 39, the Cowardin/National Wetland I nventory system or the Hydrogeomorphic system
(HGM) -- within the Wetland Comparison Domain (see page 4 for definition). Reference
Standard Wetlands will be the least disturbed/atered wetlands within the Wetland Comparison
Domain. NOTE: In rare circumstances where the Wetland Comparison Domain is too small to
include a high quality wetland, Reference Standard Wetlands may be identified in similar areas
adjacent to the Wetland Comparison Domain. Functiona evaluation of wetlands requires that
Reference Standard Wetlands be designated prior to the evaluation to establish a common base of
comparison. |deally, Reference Standard Wetlands of each wetland type should be established in
each Wetland Comparison Domain. However, for purposes of expediency, evaluations without
Reference Standard Wetland sites may be conducted if the characteristics of Reference Standard
Wetlands can be established and agreed to based on previous experience and familiarity with the
wetlands in a particular Wetland Comparison Domain.




Functionsvs. Values

A wetland function is aphysica, chemical, or biological process or attribute of a wetland -
- simply something a wetland does. For example, the process of retaining surface water isa
commonly cited wetland function. A wetland value is the extent to which a wetland function is
perceived as beneficial to anindividual or society. Reduced flood damages to downstream
properties is a value generally associated with the function of surface water retention.

Whileit’ simportant to understand the distinction between functions and values, land use
decisions involving wetlands typically involve consideration of both. Therefore, in the interest of
practicality and to provide more useful information for making decisions about wetlands, this
assessment method addresses a variety of wetland functions along with some of the related values.
An attempt was made to separate the evaluations of functions and values, to provide the user a
more clear understanding of how a proposed activity may affect a wetland’ s ability to perform a
particular function, as compared to the function’ s relative importance (or value) resulting from its
location on the landscape or socio-economic influences. This was not aways possible, however.
Some of the assessment parameters are difficult to assign as functions or values, and are thus
combined in the same section. For instance, the assessment of water quality protection includes
some purely functiona aspects (geomorphological features of the wetland) and some value-
related aspects (presence/absence of recreational waterbodies downstream). Other points to
remember in conducting and applying the results of this assessment are:

» Wetland functions are closely linked to the long-term sustainability of the assessment
wetland as a viable ecosystem.

» Generdly, wetland functions can be measured more objectively than values, which are
culturally derived. The wetland values included in this wetland assessment method are
those that are more easly evaluated and generally thought to be positive.

* There are values associated with al of the assessed functions, some of them are just
not explicitly evaluated by this method. In applying the results of this method,
decision-makers must consider the relative value of each of the functions and the
potentia trade-offsinvolved. The reaults of this method are intended to provide
objective information to aid the decision making process.

Wetland Ranking

A commonly asked question is: "If MNRAM does not use a numerical rank or rating
system, who will decide which combination of functions is/are the most important? How can you
compare wetlands?' The answer to the first question isthe same as always -- people will decide.
Functional assessment methods cannot make such decisions. By treating the various functions
separately, MNRAM gives decision makers amore complete understanding of the tradeoffs
associated with their land use decisions involving wetlands. The results are that MnRAM
provides people with much better information for comparing wetlands than methods that
somehow integrate all wetland functions into a single number. Such methods obfuscate, rather
than illuminate the role that wetlands play in the landscape.

While aneed for wetland functional analysis exists, it can lead to the perception of a
wetland as a bundle of functions that can be teased apart and scattered around, rather than an
integrated ecological sysem. Thereisalso therisk that, having performed a functional
assessment, we think we know all there isto know about a particular wetland, when in fact our
understanding may be limited.



Value judgements about which wetland functions are to be given the greatest emphasis are
left to the entity conducting or sponsoring the assessment and are best applied in the context of a
comprehensive wetland protection and management plan so that decisions about wetlands are
made on a landscape, watershed or community basis before an action or proposa necesstates a
judgement about use priorities on a case-by-case bass. Rankings or ratings cannot be used to
compare wetlands in different Wetland Comparison Domains. Before assigning numerical
rankings or qualitative ratings, it is necessary to establish Reference Standard Wetland sites for
each wetland type in the Wetland Comparison Domain.

Definitions

Major watershed = 81 mgor watershed units as defined by the U.S. Geological Survey and
listed in MN Rule Chapter 8420.0110.

Local watershed = subwatershed area within mgjor watershed.

Immediate Water shed = direct surface drainage area into the wetland.
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DE-3, Daniel Smith, August 1993).
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M INNESOTA ROUTINE ASSESSMENT METH OD
FOR EVAILUATING WETLAND FUNCTIONS (MnRAM) - \érsion 2.0

GENERA LINFORMATION:

ProgctNum ber or Nam e Wethnd Num ber:

Nam e of We thnd Owner (if necessary):

Jlocation: County Section : Y% Y% 4 Township Range
Major W atersh ed: Minor W atershed: loca 1Governm ent Unit
E~xa liator(s): ate (s) of Site \isit(s):

SCOPE AND LIM ITATIO NS:

1.

Description of tem pora Ifactors ofth is assessm entdue to seasona lconsiderations and/or existing hydro bgic and
cIm ato bgic conditions (e.g., afier heavy rains, snow or ice cover, frozen soi 1 during drough tperiod, during spring
fbod, during bird m igration). Circt those thatapp ¥ and istothers (use back ofpage ifnecessary):

Description of the W ethnd Assessm entArea: the projectsit, tie wethnd, we thnd portion or we thnd com p kx being

evaliated. (Ifthe evaliation area consists ofm ore than one we thnd type itm ay be necessary to com p bte an assessm ent

for m ore tian one W ethnd Assessm entArea.) (Use back of page if necessary):

Description of the W ethnd Com parison Dom ain: the geographic area (e.g., the po ltica lboundary, m ajor or bcal

w atersh ed boundary or ecoregion subsection) used for functiona lcom parison. Briefl exp hin the reason(s) for the choice

ofthe Wethnd Com parison Dom ain. The We thnd Com parison Dom ain shou H genera liy be of asize so as to inc lide
some re htive ¥ undisturbed Reference Standard We thnds. (Use back of page ifnecessary.):

Describe the purpose of this assessment i. regu htory/im pactdeterm ination ;ii. rep hcem ent/m itigation design ;iii.
restoration ;iv. m onitoring ;v. inventory/p hnning/c hssification ;\vi. educationa 1;vii. other

W ETIAND CIASSIFICATION:

Regu htory Jirisdictions (f re tvant): USACOE /404 IGUWCA __~ DNR/PWI USDA bca 1zoning

NW I/Cow ardin ¢ bssification(s): Circu hr 39 C hssification(s):

Wethnd Type (s): (see "W ethnd Phnts and Phnt Com m unities of MN and WI", 2nd Edition :USACOE - St PaulDistrict ;Eggers and Reed)
shalbw open water, deep m arsh, shalbw marsh, sedge m eadow, wetm eadow, we tto we tm esic prairie, ca tareous fen,
open bog, coniferous bog, shrub-carr, aHer thicket, hardw ood swam p, coniferous swam p, fbodp hin forest, seasona ly
fboded basin (circk those thatappy)

Estim ated size(s) ofentire we thnd(s) in acres or square feet
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Based on the results of the attached functional assessment and best professional judgement, rate the significance of each of
the functions for the subject wetland and check the appropriate box. Completethetable asa summary after doing the
functional assessment and consulting the user guidance.

Indicate whether the evaluation isfor "actual” or "projected” conditions. Place a check mark in the box indicating the
edimated functional level. If the functional level is determined for "projected” rather than "actual™ conditions put the
check mark in parentheses (X). The functional level for "actual” conditionsisthe highest level of functioning possible
given thelocal congraints of disturbance history and current land use. For certain applications of the assessment it may
be relevant to evaluate for both "actual” and " projected” conditions. If the evaluation is done for " projected” conditions,
describe the "projected” conditions and the reasons for and timelines of the expected changes in the space immediately
below the summary table.

CONDITIONS FUNCTIONAL IEVEL*
actual projgcted___
FUNCTIONS N/A Low Medium i igh Exceptiona Comments

(and Re hted Vales)

V egetative Diversty/Integrity™
Plant Comm. #1

Plant Comm. #2

PhntComm . #3

PhntComm . #4

Maintenance of Hydrologic Regime

Fbod/Storm w ater/A tte nuation

Water Quality Protection

Shoreline Protection

Ground-water Interaction

Wildlife Hebitat

Fishery Il abitat

Aesthe tics/Recreation/Educ./Culura 1

Com m ercia IUses

M ifthere are distinctp hntcom m unities rat each of tem separate ¥

Projected conditions (if applicable):

List any Special/Unique Features of the wetland as compared to others in the Wetland Comparison Domain (from pg. 9):

* Functional level is based on a comparison with a REFERENCE STANDARD WETLAND. A REFERENCE STANDARD WETLAND
isa wetland judged to have the highest level of overall sustainable functional capacity for a particular type (based on
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a classification system such as Circular 39, Cowardin/NW or HGM) within the Wetland Comparison Domain. See
page 1 for more information about Reference Standard Wetlands.

SITE DESCRIPTION

HYDROLOGIC SETTING

Describe the hydrogeomorphology of the wetland (check those thet apply):

__ Depressional

____Riverine (within the river/stream banks)
____Lacudrine Fringe (edge of deepwater areas)
___ Extensive Pestland

____Slope

__ Hoodplain

____ Other

The hydrology source is primarily: Ground water only Surface water only
See Appendix B Both (Surface and Ground water) Unknown

Additional Observations/Descriptions:

Has the hydrology of (a) the wetland, or (b.) the wetland'simmediate watershed, been substantialy atered by
excavation, ditching, tiles, dams, culverts, pumping, diversion of surface flow, or changesto runoff within the
immediate watershed (circle those that apply)?

a) Yes__ No___ If Yes, when and how?

b) Yes  No__If Yes when and how?

Does the wetland have discernable inlets or outlets? If Yes, describe each inlet and outlet.
inlets:
outlets;

Does the wetland have standing water? If yes, maximum depth (if known)?

Approximately how much of the wetland is inundated? % Date of observation /[

What is the predominant hydroperiod (seasonal water level pattern) of the wetland(s)?

- Pammently Inundated (surface water present al year in every year)

- [ ntermttently EXpO@ (surface water present al year, except during severe droughts)

- Seml-PermanentIy I nundated (surface water present throughout growing season in most years)

_ Seasonally Inundated (surface water present for extended periods in early growing season but absent by end of the growing seasonin most years)
- Temporari Iy Inundated (surface water present for brief periods during the growing season, water table usually below soil surface)

. Permanently Saturated (surface water seldom present but substrate permanently saturated except during severe drought)

. Saturated (surface water seldom present but substrate saturated for extended periods during the growing season)

_ Artificid Iy | nundated (surface water controlled or induced by pumps/dikes/dams, etc.)

List any watersor wetlands in close proximity to the wetland. Note approximate distance from the wetland and if
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thereis asurface water connection to other surface waters or wetlands.



1. VEGETATION

A. Identify the type and amount of vegetation species present by dominant species in each stratum (can be >100%).
% cover

% floating leaved dominants:

% submerged aguatic dominants:

% herbaceous ground layer:

% emergent dominants.

% shrub dominants:

% deciduous tree dominants:
% coniferous tree dominants.

9% other (including altered conditions):

Naturalvegetation atered: % of area
Istmethod of aleration and frequency of occurrence
Invasive /Exotic species: ____ % of area Istspecies:

1. SOILS

General Description of Soil(s) from Soil Survey and on Site:

Adjacent UPLAND Area WETLAND Area

Soil Survey Classification(s):
Istheareaanincluson? Y N U

Soil texture and drainage characteristics

Soil disturbed? If yes, describe below.

—_————————————————————————————————————————————————————————————————— |

Field Observations:




V. SURRO UNDING ILAND USES

A. What is the esimated area of the wetland's immediate watershed in acres (optional)?

B. Describe the surrounding land uses in the table:

LAND-USE Estimated % of Wetland's | mmediate Water shed

(Can be >100%)

Developed (Industrial/Commercial/Residential)

Agricultural: cropland

Agriculturd: feedlots

Agricultural: grazing

Forested

Grassed (without grazing)

Recreation areas/parks

Highways'Roads

Mining (specify type)

Water and wetlands

Other (specify)

VI.SITE SKETCH or Photograph



FUNCTIONAL ASSESSMENT

The following assessment requires the evaluator to examine site conditions and document that a particular
wetland function or related vaue is present and to assess the capability of the wetland to perform those functions
or related values. Positive answersto questions generally indicate the presence of factors important for a
function or related value. The questions are only provided to guide and document the evaluation. After
completing each section, the trained evaluator should consider the factors observed and use best professional
judgement to rate their capability as compared to a Reference Standard Wetland in the same wetland comparison
domain. The ratings should be recorded on the page 5 summary.

Special Features

1. Is the wetland part of, or directly adjacent to, an area of special natural resource interest? Check those
that apply:

___a Dedgnated trout streams or trout lakes (see MNDNR Commissioners Order 2450 Part
6262.0400 subparts 3 and 5);

b, State or Federa designated wild and scenic river (see MN Rule Ch. 7050);

€. Cdcareousfen (see MN Rule Ch. 7050)

___d. Scientific and naturd area or rare natural community (see MN Rule Ch. 7050);

___e. A high priority wetland, environmentally sensitive area or environmental corridor identified
in alocal water management plan,

___f.  Federally identified specia area management plan, special wetland

inventory study, or an advanced delineation and identification study;

___g. Public park, forest, trail or recreation areg;

___h. State or Federal fish and wildlife refuges and fish and wildlife management aress;

___i. State or Federa designated wilderness areg;

___J. Anarcheological or historic site as designated by the State Historic Preservation Office.
k. Federa or state listed endangered, threatened or species of concern in or using the wetland
or known adjacent lands. If yes, list the species of concern:

__|. A State Coastal Zone or Shoreland M anagement Plan area.

___m. A shoreland area identified in a zoning ordinance (generally within 1000 feet from a
waterbasin and 300 feet from awatercourse).

___n.  Afloodplain areaidentified in a zoning ordinance or map.

0. A wetland regstored or preserved under a conservation easement.

___p. A wetland restored or created for mitigation purposes;

0. A Wsdlhead Protection Areg;

r. A sensitive ground-water area;
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Vegetative Diverdty and Integrity

Step 1. Key out wetland plant community(-ities) within the evaluation area using the following key: Page 19
- 22 of " Wetland Plants and Plant Communities of MN and WI" ; (USACOE - S. Paul District;
Eggers and Reed). Copies of the Second Edition (1997) can be purchased from the S. Paul
District, U.S Army Corps of Engineers, Army Corps of Engineers Centre, ATTN: Library/Sales
Agent, 190 5th Street East, . Paul, MN 55101-1638, phone: (612)290-5680.

1A. Mature trees (dbh of 6 inches or more) are present and form closed stands (more than 17 trees per acre;
more than a 50 percent canopy cover) on wet, lowland soils (usually floodplains and ancient lake basins) .

2A. Hardwood trees are dominant; usualy alluvial, peaty/mucky, or poorly drained mineral soils.

3A. Silver maple, American elm, river birch, green ash, black willow and/or eastern cottonwood are dominant;
growing on aluvia soils associated with riverine systems. ............ FLOODPLAIN FOREST

3B. Black ash, yellow birch, silver maple and/or red maple are dominant; northern white cedar may be
subdominant; growing on poorly-drained mineral or peat/muck soils, often associated with ancient lake basins.
......................... HARDWOOD SWAMP

2B. Coniferous trees are dominant; soils usudly peaty.

4A. Tamarack and/or black spruce are dominant; growing on a continuous sphagnum moss mat and acid, peat
o] S CONIFEROUS BOG

4B. Northern white cedar and/or tamarack are dominant; continuous sphagnum moss mat absent; usually
growing on neutral to alkaline peat/muck soils. .........c..ccceeveeennen. CONIFEROUS SWAMP

1B. Mature trees are absent or, if present, form open, sparse stands; other woody plants, if present, are shrubs or
saplings and pole-size trees (dbh less than 6 inches) less than 20 feet high and growing on wet, lowland, or
poorly-drained soils, or in ground-water seepage areas.

5A. Community dominated by woody shrubs.

6A. Low, woody shrubs usually less than 3 feet high; sphagnum moss mat layer may or may not be present.

7A. Shrubs are ericaceous and evergreen growing on a sphagnum moss mat layer; peat soils are acidic.
................... OPEN BOG

7B. Shrubs are deciduous, mostly shrubby cinquefoil, often growing on sloping sites with a spring-fed supply of
internally flowing, calcareous waters; other calciphiles are also dominant; sphagnum moss mat layer absent;
muck/poorly-drained mineral soils are alkdine. ..................... CALCAREOUS FEN

6B. Tall, woody deciduous shrubs usually greater than 3 feet high; sphagnum moss mat layer absent. ..................
SHRUB SWAMPS

8A. Speckled ader is dominant; usually on acidic soils in and north of the vegetation tension zone.
......................... ALDER THICKET
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8B. Willows, red-osier dogwood, slky dogwood, meadowsweet and/or steeplebush are dominant on neutral to
alkaline poorly-drained muck/minera soils; found north and south of the vegetation tension zone.
........................... SHRUB-CARR

NOTE: Buckthorns (Rhamnus spp.) may occur as dominant shrubs or small treesin disturbed shrub-carrs.

5B. Community dominated by herbaceous plants.
9A. Essentially closed communities, usualy with more than 50 percent cover.

10A. Sphagnum moss mat on acid peat soils; leatherleaf, pitcher plants, certain sedges, and other herbaceous
species tolerant of low nutrient conditions may be present. ................. OPEN BOG

10B. Sphagnum moss mat absent; dominant vegetation consists of sedges (Cyperaceae), grasses (Gramineae),
cattails, giant bur-reed, arrowheads, forbs and/or calciphiles. Soils are usually neutral to alkaline poorly drained
minera soils and mucks.

11A. Over 50 percent of the cover dominance contributed by the sedge family, cattails, giant bur-reed,
arrowheads, wild rice, and/or giant reed grass (Phragmites).

12A. Herbaceous emergent plants growing on saturated soils to areas covered by standing water up to 6 inches
in depth throughout most of the growing season.

13A. Major cover dominance by the sedges (primarily genus Carex). ..........c........ SEDGE MEADOW

13B. Mgjor cover dominance by cattails, bulrushes, water plantain, Phragmites, arrowheads, and/or lake sedges.
...................................................... SHALLOW MARSH

12B. Herbaceous submergent, floating and emergent plants growing in areas covered by standing water greater
than 6 inchesin depth throughout most of the growing season. ............ DEEP MARSH

11B. Over 50 percent of the cover dominance contributed by grasses (except wild rice and Phragmites), forbs
and/or cdciphiles.

14A. Spring-fed supply of internally flowing, calcareous waters, often sloping stes; calciphiles such as sterile
sedge, wild timothy, Grass-of-Parnassus and lesser fringed gentian are dominant.
....................... CALCAREOUS FEN

14B. Water source(s) variable; calciphiles not dominant.

15A. Soils saturated to inundated during the growing season; prairie grasses such as big bluestem, prairie
cordgrass and/or Canada bluejoint grass are usually dominant, and various species of lowland prairie forbs are
present. .......... WET TO WET-MESIC PRAIRIE

15B. Site rarely inundated, but soils are saturated for all or part of the growing season; dominated by forbs such
as giant goldenrod and/or grasses such as redtop and reed canary grass.
................................ FRESH (WET) MEADOW

9B. Essentialy open communities, either flats or basins usually with less than 50 percent vegetative cover during
the early portion of the growing season, or shallow open water with submergent, floating and/or floating-leaved
aguatic vegetation.
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16A. Areas of shalow, open water (< 6.6 feet in depth) dominated by submergent, floating and/or
floating-leaved aquatic vegetation. ................... SHALLOW, OPEN WATER COMMUNITIES

16B. Shallow depressions or flats, standing water may be present for afew weeks each year, but are dry for
much of the growing season; often cultivated or dominated by annuals such as smartweeds and wild millet.
..................... SEASONALLY FLOODED BASIN

Step 2: Consult the high, moderate and low quality descriptions for the appropriate plant community. Read
the descriptionsin that order before making a decision as to which is most applicable. Also, read the
following description for "exceptional" quality plant communities applicable to al communities.

Exceptional Quality:

Plant communities undisturbed, or sufficiently recovered from past disturbances, such that they represent pre-
European settlement conditions. Non-native plant species are absent or, if present, constitute a minor percent
cover of the community. Rare, threatened and/or endangered species (consder both State and Federal listings)
may be present. Unique features (e.g., patterned peatlands, virgin prairie, old growth forests) may also be
present. Page numbers below refer to "Wetland Plants and Plant Communities of MN and WI", 2nd Edition,
(USACOE - &. Paul District; Eggersand Reed).

|. SHALLOW, OPEN WATER COMM UNITIES (page 28)

High Quality: Diverse aguatic bed communities dominated by 3 or more species of native aquatic plants such
as pondweeds, water lilies, bladderworts, wild celery, duckweeds, water crowfoots, native milfoils, etc.

Moderate Quality: Dominated by 1 or 2 species of native aguatic plants.

Low Quadlity: Dominated by Eurasian water milfoil; or no aquatic vegetation present.
I1.LA. and B. DEEP AND SHALLOW MARSHES (page 51-53)

High Quality: Dominated by a diverse assemblage (3 or more species) of native aguatic plants (e.g., bur-
reeds, bulrushes, arrowheads, cattails, sweet flag, pondweeds). Cattails comprise less than 40 percent cover.
Purple loosestrife absent or comprises less than 5 percent cover.

Moderate Quality: Dominants include at least 2 species of native aquatic plants, often arranged in a band or
interspersed as patches. Purple loosestrife, if present, comprises less than 25 percent cover. Cattalil, if present,
comprises 40 to 85 percent cover.

Low Quadlity: Purple loosestrife comprises more than 25 percent cover; or cattail comprises more than 85
percent cover.

I1l. A. SEDGE MEADOWS (page 86)
High Quality: Stands of sedgeswith 5 or more species of native forbs. Grazing, haying, artificial drainage,
stormwater input, excavation and/or impoundment absent or minimal. Reed canary grass, purple loosestrife

and/or stinging nettle absent or cumulatively comprise less than 5 percent cover. Buckthorn absent or comprises
less than 10 percent cover.
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Moderate Quality: Stands of sedges subjected to moderate degree of the disturbances listed above. Two to 4
species of native forbs present. Reed canary grass, purple loosestrife and/or stinging nettle cumulatively
comprise less than 40 percent cover. Buckthorn absent or comprises less than 30 percent cover.

Low Quality: Stands of sedges highly impacted by grazing, haying, artificial drainage, stormwater input
and/or cropping. Reed canary grass, purple loosedtrife and/or stinging nettle cumulatively comprise more than
40 percent cover; and/or buckthorn, if present, comprises greater than 30 percent cover.

111.B. WET MEADOWS (page 105)

High Quality: Composed of a diverse assemblage (10 or more species) of native grasses, sedges, rushes
and/or forbs. Reed canary grass, if present, comprises less than 20 percent cover. Purple loosestrife absent or
comprises less than 5 percent cover. Buckthorn absent or comprises less than 10 percent cover.

Moderate Quality: Community moderately impacted by disturbances (e.g., haying, grazing) and composed of
5 to 9 species of native grasses, sedges, rushes and/or forbs. Reed canary grass comprises less than 40 percent
cover. Purple loosestrife, if present, comprises less than 20 percent cover. Buckthorn, if present, comprises less
than 30 percent cover.

Low Quality: Community highly impacted such that reed canary grass comprises more than 40 percent cover;
and/or purple loosestrife comprises greater than 20 percent cover; and/or buckthorn, if present, comprises
greater than 30 percent cover; and/or vegetation is frequently removed by cropping.

111.C. WET to WET-MESIC PRAIRIES (page 125)

High Quality: Community composed of native grasses (e.g., prairie cord-grass, Canada blugoint grass),
sedges, and forbs characteristic of wet to wet-mesic prairies. Site is undisturbed or minimally disturbed by
cropping, grazing, haying, and/or artificial drainage. Reed canary grass, purple loosestrife, quack grass and/or
Canada thistle absent or cumulatively comprise less than 5 percent cover. Buckthorn absent or comprises less
than 10 percent cover.

Moderate Quality: Community subjected to moderate degree of disturbances listed above. Reed canary
grass, purple loosedtrife, quack grass and/or Canada thistle cumulatively comprise less than 40 percent cover.
Buckthorn absent or comprises less than 30 percent cover.

Low Quadlity: Community highly disturbed by activities listed above and reed canary grass, purple loosestrife,
guack grass, Canada thistle and/or other undesirable species cumulatively comprise more than 40 percent cover;
and/or buckthorn, if present, comprises greater than 30 percent cover; and any frequently cropped wet to wet-
mesic prairie.

111.D. CALCAREOUS FENS (page 141)

High Quality: Composed of the characteristic assemblage of calcium tolerant or opportunistic species.
Community undisturbed or with minimal disturbances such as artificial drainage, ground-water pumping, grazing,
filling, excavation, etc. Rare, threatened or endangered species often present. Reed canary grass, Phragmites,
purple loosestrife and/or stinging nettle absent or cumulatively comprise less than 5 percent cover. Buckthorn
absent or comprises less than 10 percent cover.

Moderate Quality: Community moderately impacted by disturbances listed above. Reed canary grass,
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Phragmites, purple loosestrife, singing nettle and/or cattail cumulatively comprise less than 40 percent cover.
Buckthorn absent or comprises less than 30 percent cover.

Low Quadlity: Community highly impacted by the disturbances listed above. Reed canary grass, Phragmites,
purple loosestrife, stinging nettle and/or cattail cumulatively comprise more than 40 percent cover; and
buckthorn, if present, comprises greater than 30 percent cover.

IV.A. OPEN BOGS (page 161)

High Quality: Composed of the characteristic assemblage of sphagnum mosses, sedges and heath family

shrubs, often with carnivorous plants and various orchid species. Community undisturbed or with minimal

disturbances such as artificia drainage, peat mining, filling, impoundment, ssormwater input (especially sat), etc.

Moderate Quality: Community moderately impacted by the disturbances listed above.

Low Quality: Community highly impacted by the disturbances listed above. Indicators could include die-out
of sphagnum mosses and/or invasion by buckthorn, aspen, stinging nettle, dewberry, cattail, etc.

IV.B. CONIFEROUS BOGS (page 175)

High Quality: Stands of tamarack and/or black spruce undisturbed or minimally disturbed by artificial
drainage, peat mining, logging, filling, impoundment, stormwater input, etc.

Moderate Quality: Stands of tamarack and/or black spruce moderately impacted by disturbances listed above.

Low Quadlity: Magjority of stands of tamarack and/or black spruce dead or dying due to highly disturbed
condition. Substantial invasion by buckthorn, aspen, stinging nettle, dewberry, cattail, etc.

V.A. SHRUB-CARRS (page 180)

High Quality: Community undisturbed or minimally disturbed by artificial drainage, grazing, filling or
impoundment. Dominated by native shrubs (e.g., dogwoods, willows) with a groundlayer stratum composed of
five or more species of native grasses, sedges, rushes and/or forbs. Buckthorn, honeysuckle and/or box elder, if
present, cummulatively comprise less than 10 percent cover. Reed canary grass, if present, comprises less than
10 percent cover.

Moderate Quality: Community moderately impacted by the disturbances listed above. One of two types: (1)
shrub canopy composed of native species with a nearly monotypic reed canary grass groundlayer; or (2) shrub
canopy composed of up to 50 percent non-native or disturbance indicator species (e.g., buckthorn, honeysuckle,
box elder) with agroundlayer stratum composed of less than 5 species of native grasses, sedges, rushes and
forbs; reed canary grass may be present but comprises less than 50 percent cover.

Low Quality: Community highly impacted by the disturbances listed above. Buckthorn, honeysuckle and/or
box elder comprise more than 50 percent canopy cover and the groundlayer stratum is composed of greater than
50 percent cover of reed canary grass or non-native grasses/forbs.

V.B. ALDER THICKETS (page 192)

High Quality: Community undisturbed or minimally disurbed by artificial drainage, grazing, filling,
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impoundment, etc. Non-native shrubs (e.g., buckthorn), if present, comprise less than 10 percent cover.
Groundlayer sratum may be depauperate or composed of native grasses, sedges, rushes, ferns and/or forbs.
Reed canary grass, if present, comprises less than 10 percent cover.

Moderate Quality: Community moderately impacted by the disturbances listed above. Non-native and/or
disturbance indicator shrubs (e.g., buckthorn, box elder, honeysuckle) cumulatively comprise less than 40 percent
cover. The groundlayer stratum, if present, has less than 50 percent cover of reed canary grass.

Low Quadlity: Community highly impacted by the disturbances listed above with greater than 40 percent
cover contributed by buckthorn, box elder and/or honeysuckle; and/or reed canary grass comprises more than 50
percent cover of the groundlayer sratum.

VI.A. HARDWOOD SWAMPSand VI.B. CONIFEROUS SWAM PS (pages 197 to 213)

High Quality: Stands undisturbed or minimally disturbed by artificia drainage, grazing, logging,
impoundment, filling, etc. Seedlings and/or saplings of native tree species evident indicating regeneration.
Groundlayer stratum composed of native grasses, sedges, rushes, ferns and/or forbs. Box eder, buckthorn
and/or reed canary grass, if present, each comprise less than 10 percent cover.

Moderate Quality: Stands moderately impacted by the above disturbances. Disturbance indicator species
such as box eder, quaking aspen and/or eastern cottonwood comprise up to 50 percent cover of tree and sapling
strata. Shrub stratum has less than 40 percent cover of buckthorn. Groundlayer stratum has less than 50 percent
cover of reed canary grass.

Low Quadlity: Stands highly impacted by the disturbances listed above. Box elder, quaking aspen, eastern
cottonwood, buckthorn and/or reed canary grass comprise more than 50 percent cover in 2 or more strata (e.g.,
tree, sapling, shrub, groundlayer). Few to no indications of regeneration of native tree species.

VIlI. FLOODPLAIN FORESTS (page 214)

High Quality: Stands undisturbed or minimally disturbed by artificia drainage, grazing, logging, diking,
impoundment, filling, catastrophic flood events, etc. Groundlayer stratum, if present, composed of native
forbs/graminoids characteristic of floodplain forests: wood nettle, jewelweed, Virginiarye, cut-leaf coneflower,
etc.

Moderate Quality: Stands moderately impacted by the disturbances listed above.

Low Quadlity: Stands highly impacted by the disturbances listed above. Indicators include high proportion of
dead and/or dying native tree species.

VIIlI. SEASONALLY FLOODED BASINS (page 227)

High Quality: Located within an area of permanent vegetative cover (e.g., forest, prairie, non-agricultura
settings) undisturbed or minimally disturbed by artificial drainage, haying, grazing, plowing, ssormwater input, or
other disturbances.

Moderate Quality: Moderately impacted by the above disturbances -- e.g., partialy drained, infrequently
cropped, subject to some stormwater input, etc.
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Low Quality: Located in frequently cropped agricultural fields or subjected to substantia inputs of
stormwater, or other disturbances.

Step 3. Based on the results from Step 1 and Step 2, complete the summary items below.

1. Y N Isthewetland plant community scarce or rare within the wetland comparison domain?
2. Y N Isanadditiona plant survey necessary at another time? Lig reasons.
3. Based on the determination from Step 2; note below the functiona level of the plant community(s)

present within the Wetland Assessment Area? (Also record on the page 5 summary.)

Plant community #1 =
Plant community #2 =
Plant community #3 =

Plant community #4 =

% of Wetland Assessment Area (can be>100%) = functiona leve =

% of Wetland Assessment Area (can be >100%) = functional level =

% of Wetland Assessment Area (can be>100%) = functiond leve =

% of Wetland Assessment Area (can be >100%) = functiona levd =

if more than 4 plant communities are present list them on the back of this page

M aintenance of Ch aracteristic Hydrologic Regime

Wetlands with a natural outlet and mostly undisturbed conditions in the wetland and its local watershed would be
rated as exceptional for this function.

1. Describe the wetland outlet characteristics:

High=
Med. Hi. =

Medium =

Low =

Lacks constructed outlet; or the watercourse/stream has not been ditched/channelized.
Constructed outlet is at or above temporary wetland zone or outlet is managed to duplicate
natura conditions,

Constricted or managed outlet; outlet lowered to significantly reduce temporary (¢ 7 days)
and/or long-term (¢ 7 days) storage; evidence of ditched/channelized watercourse.
Excavated or enlarged outlet; outlet removes most/all long-term storage, no/little/some
temporary sorage remains.

2. Describe the dominant land use and condition of the upland watershed that contributes to the
wetland:

High=

Medium =

Watershed conditions essentialy unaltered; e.g., land use development minimal, idle lands, lands
in hay or forests or low intensity grazing on gentle (» 3%) to moderate (3 - 9%) slopes in good
to excellent condition.

Watershed conditions somewhat modified; e.g., moderate grazing or recent logging on steep (¢
9%) dopes, conventiond till with residue management on moderate slopes, no-till on steep
slopes
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Low = Watershed conditions highly modified; e.g., intensive agriculture or grazing, no residue
management on moderate or steep slopes, urban semi-pervious or impervious surface, intensive
mining activities.

3. Describe the conditions of the wetland itself:
High= No evidence of recent tillage, temporary wetland zone intact; e.g., idle land, hayed or lightly to
moderately grazed or logged. No compaction, rutting, or trampling damage to wetland.
Medium=  Temporary wetland zone tilled or heavily grazed most years. Zones wetter than temporary
receive tillage occasionally. Some compaction, rutting, or trampling in wetland is evident.
Low = Wetland receives conventional tillage most (» 75%) years; or otherwise significantly impacted

(e.g., fill, cleared). Severe compaction, rutting, or trampling damage to wetland.

4. For flow-through wetlands, describe the functional level of the wetland in retarding surface water
flow inrelation to primary wetland vegetation cover type:

High=  Abundance, density and interspersion very smilar to Reference Standard Wetland

Med.=  Abundance, density and interspersion somewhat dissmilar to Reference Standard Wetland
Low =  Abundance, density and interspersion differs considerably from Reference Standard
Wetland

N/A =  not applicable; wetland is not a flow-through type.

USER GUIDANCE -Maintenance of Characteristic Hydrologic Regime

The ahility of awetland to maintain a hydrologic regime characteristic of that expected for the wetland type
represented is evaluated based upon wetland characteristics, land use within the wetland, and land use within the
upland watershed contributing to the wetland.

Use the predominant rating of high, medium, or low for al factors to identify the wetland’ s functional level.

Wetlands with unaltered outlet conditions and mostly undisturbed conditionsin the wetland and its loca
watershed would be rated as exceptional for this function.

Question Rationale

1. Ouitlet Characterigtics. The ability of a wetland to maintain a hydrologic regime characteristic of the wetland
type is somewhat dependent upon whether or not a natural outlet is present, and largely dependent upon whether
or not an outlet has been constructed by humans. Constructed outlets can sgnificantly affect the ability of a
wetland to provide temporary and long-term water retention, and thus its ability to maintain its characteristic
hydrologic regime.

Wetlands with no constructed outlet are functioning at the highest level possible for the type within the wetland
comparison domain, and should be rated high. Wetlands with managed outlets that maintain the characteristic
hydrologic regime should be rated medium high (e.g., restored wetlands with watersheds that have been
atered). Constructed outlets above the temporary wetland zone are rated medium high if managed to mimic
natura conditions. Constructed outlets, either surface or subsurface, below the top of the temporary wetland
zone reduces the ability of the wetland to provide temporary and long-term water retention; if a constructed
outlet is present below the top of the temporary wetland zone, but is such that the wetland is able to provide
significant temporary and long-term water retention (i.e., the wetland is only partially drained), the rating should
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be medium. Constructed outlets, either surface or subsurface, which remove most or all temporary and long-
term retention capabilities, significantly reduce the ability of the wetland to maintain its characteristic hydrologic
regime; the rating should be low.

Constructed outlets that keep open water wetlands open water or keep saturated wetlands saturated are rated
medium. If the constructed outlet changes the wetland to non-wetland or to deepwater habitat or from
saturated conditions to open water or from open water to saturated then it israted low.

2. Dominant upland land use. Upland land use within the watershed contributing to the wetland has a
significant influence on the flow of runoff and sedimentsto the wetland, and thus the ability of the wetland to
maintain its characteristic hydrologic regime. The more developed and intensively the watershed is used, the
greater the delivery of runoff and sediments to the wetland is likely to be, and the more likely the ability of the
wetland to maintain its characteristic hydrologic regime will be reduced.

3. Dominant wetland land use. The land use of the wetland itself affects the soils and vegetation within the
wetland, and thus the relationships affecting ground-water discharge and recharge and evapotranspiration. The
more developed and intensively the wetland is used, the more likely these relationships are to be impacted, and
the more likely the ability of the wetland to maintain its characterigtic hydrologic regime will be reduced.

4. Water/V egetation Proportions and Interspersion. Flow-through wetlands with relatively low proportions of
open water to vegetation and low interspersion of water and vegetation are more capable of altering floodflows.
V egetation dows floodwaters by creating frictiona drag in proportion to stem density. Flow-through wetlands
with dense stands of vegetation and with little open water are more capable of dowing flood water than open
water alone.

Functiona 1L eve lof M aintenance of Ch aracteristicll ydro bgic Regime = (record on page 5 sum m ary)

Flood and Stormwater Storage/Attenuation

1. Describe the functional level of the wetland outlet characteristics in providing flood and stormwater
storage/attenuation:

High = No outlet or outlet (naturd or constructed) above the temporary wetland zone
Moderate = Natura outlet at or below the temporary wetland zone
Low = Excavated or enlarged outlet

2a. Egtimate the flood damage potential within the major watershed in which the wetland is located.
High = History of flood damages
Moderate = Potential future flood damages
Low = No flood damage history and low potentia in the future

2b. Edgtimate the flood damage potential within the local watershed in which the wetland is located.
High = History of flood damages

Moderate = Potential future flood damages
Low = No flood damage history and low potentia in the future
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3a Describe the functional level of the wetland in providing flood and stormwater storage/detention in relation

3b.

to theland cover in the maj or watershed:

High = Watershed runoff conditions highly modified due to existing development
Moderate =  Watershed runoff conditions reflect moderate development
Low = Watershed runoff conditions essentialy unaltered

Describe the functional level of the wetland in providing flood and stormwater storage/detention in relation
to the land cover in the local watershed:

High = Watershed runoff conditions highly modified due to existing development
Moderate =  Watershed runoff conditions reflect moderate development
Low = Watershed runoff conditions essentialy unaltered

Describe the functional level of flood and stormwater storage/attenuation based on the predominant upland
soils within the local watershed:

High = Clays or shallow to bedrock
Moderate = Silts or loams
Low = Sands

For flow-through wetlands, describe the functional level of the wetland in providing flood or stormwater
storage/attenuation in relation to primary wetland vegetation cover type:

High = Dense vegetation

Moderate = Combination of vegetation and open water
Low = Primarily open water

N/A = not gpplicable, wetland is not a flow-through type

Describe the functional level of the wetland in retarding or altering flood flows:
High = No channels present
Moderate = Channels present, but not connected

Low = Channels connecting inlet to outlet

Describe the flood/stormwater management level of the wetland.

High = Receivesdirected stormwater and water level managed to maximize flood/stormwater retention
Moderate = Receives directed stormwater and water level unmanaged for flood/stormwater retention
Low = Receivesno directed stormwater and water level unmanaged for flood/stormwater retention

Describe the history of wetland losses in the mgor watershed. Estimate percentage of wetlands lost:
%

High = Mog wetlands drained or filled (more than 50% lost).

Moderate = Some wetlands drained or filled (20 - 50% lost).
Low = Few wetlands drained or filled (less than 20% lost).
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9. Describe the location of the wetland within the watershed:
local watershed: upper mid lower
major watershed: upper mid  lower

USER GUIDANCE - Flood/Storm Water Attenuation

Flood/storm water detention is evaluated based upon wetland characteristics, adjacent land uses, and the wetland
location within the watershed. When this method is being used in conjunction with the review of a specific
project proposed to take place in the wetland, the focus should more specifically concentrate on determining
wetland changes due project construction. Use a predominance of high, medium or low functiona levels to
identify high, medium, or low significance. Exceptional functional level is achieved if the wetland is managed
to maximize stormwater retention in an area prone to or with the potential for flood damages.

Question Rationade

1. Outlet Characteristics. Wetlands with no outlet or an outlet above the temporary wetland zone (fringe) will
store water for alonger period of time than wetlands with well-defined outlets. A natural outlet at or below the
temporary wetland zone will store some water depending on antecedent climate conditions. Wetlands with
excavated or enlarged outlets will store less water than would be expected of a particular wetland type or
hydrogeomorphic setting.

2. Flood Damages. Wetlands providing floodwater attenuation in watersheds with known or future potential for
flood damages take on a higher level of importance for storing flood/stormwater as compared to watersheds
where flood damages are unlikely.

3. Land Cover of the Watershed. Greater volumes of runoff and quicker and higher flood peaks are produced in
watersheds with significant amounts of impervious surfaces, bare soils, and little natural vegetation. A wetland
located in a watershed with these characteristics has a greater potential benefit in storing or attenuating
floodflows than a wetland subject to natural hydrologic conditions.

4. Watershed Soils. Greater runoff and higher flood peaks occur in watersheds having primarily impermeable
soils. These types of soilsimpede infiltration of water and therefore produce increased runoff. Wetlands located
downslope in watersheds supporting these conditions are more likely to provide flood attenuation.

5. Water/V egetation Proportions and Interspersion. Wetlands with relatively low proportions of open water to
vegetation and low interspersion of water and vegetation are more capable of dtering floodflows. Vegetation
slows floodwaters by creating frictional drag in proportion to ssem density. Wetlands with dense stands of
vegetation and with little open water are more capable of dowing flood water than open water alone.

6. Sheet Flow. Sheet flow, rather than channe flow, offers greater frictiona resstance. The potentia for
floodflow desynchronization is greater when water flows through the wetland as sheet flow.

7. Stormwater Management. Wetlands that are managed to maximize stormwater control -- for example, by
manipulation or drawdown of the outlet, by receiving directed stormwater from developed areas, or by increasing
the drainage area -- generally provide a higher functional level for flood/stormwater storage than do similar
unmanaged wetlands.

8. Wetland Losses. Watersheds with high losses of wetlands generally experience greater flooding problems and

potential than watersheds where most of the pre-settlement wetlands remain. Thus, the remaining wetlands in
areas with high losses become potentially more important for floodwater attenuation.
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9. Locationinthe Watershed. The location of the wetland in the watershed will determine the benefits it
provides downstream. Wetlands higher in the watershed will benefit a broader downstream area while wetlands
lower in the watershed may provide greater benefits to a specific area.

Functiona 11 exe lof F bod /Storm w ater Attenuation = (record on page 5 sum m ary)

Water Quality Protection

1. Y N Doesthe wetland recelve direct discharge of managed water (e.g. municipa or road stormwater
drainage, agricultura drainage outlet, industria or municipa wastewater)?

2. 'Y N Do thesurrounding or upstream land uses have the potential to deliver significant nutrient and/or
sediment loads to the wetland?

3. Y N Doesthe wetland shape, flow inputs, and outlet configuration allow adequate resdence time so that
sediments are able to settle?

4. 'Y N N/A For non-isolated wetlands, does the wetland have significant vegetative density to decrease water
energy and allow settling of suspended materials?

5. Y N Doesthe wetland have significant vegetative material to potentially increase uptake of dissolved
nutrients?

6. Y N Doesthe wetland have a vegetative buffer area on upland adjacent to its boundary which dows and
filters overland flow? If yes, describe buffer areawidth and dope:

7. Y N Arethererecreationa lakes, watercourses or water supply sources down gradient in the local
watershed?

8. Y N Isthe position of the wetland in the landscape such that run-off is held or filtered before entering a
downstream surface water?

9. Y N U Aretheresigns (or historical reports) of excess nutrient loading to the wetland (e.g. algal mats,
excessive submergent macrophyte growth or monotypic vegetation)?

USER GUIDANCE - Water Quality Protection

Water quality protection is evaluated according to the wetland's primary water source, the potential impact of
surrounding land uses, estimated storage capacity, vegetation and detritus density, position with respect to other
surface waters and evidence of excess nutrient loading. The water quality function of wetlands include numerous
chemical, biological and physical processes. When any of these processes are disrupted sufficiently to change the
character of the wetland, the wetland water quality is diminished. Wetland water quality should be preserved
when possible, and only when no other options are reasonable should a wetland be degraded in order to maintain
other downstream waters.

Wetlands can significantly reduce impact from several pollutants through the natural processes of adsorption and
entrapment. Background levels of nutrient assmilation by wetlands can reduce excessive plant growth in
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downstream lakes, rivers and wetlands. The nutrients of principa concern are phosphorus and nitrogen.
Common sources of nutrients are urban storm water and runoff from cultivated fields and feedlots. Forested
wetlands retain ammonia during seasonal flooding and wetland environments are effective at denitrification.
Wetlands take up metals both by adsorption in the soils and by plant uptake viathe roots. They also alow
metabolism of oxygen demanding materials and can reduce fecal coliform populations. These pollutants are
often buried by deposition of newer plant materid, isolating them in the sediments. When the narrow channel of
astream widens into a wetland, stream velocity slows. This alows the sediments to drop out and settle in the
wetland. However, excessve sediment deposition resulting from artificially conveyed waters discharged into
wetlands or erosion from bare soils adjacent to wetlands can smother wetland benthic organisms which adversely
impacts wetland functions. 1t should also be noted that it is possible for sediments to be resuspended causing
increased turbidity in wetland waters which are typically very clear as sediment settling does not necessarily mean
it is permanently stabilized.

The water quality function wetlands provide help ameliorate the physical, chemical and biological impacts of
pollution in downstream waters. However, wetlands should not be used as "Band-Aid" to mask symptoms of a
larger problem such as poor land use practices.

A wetland israted as exceptional if it contributes significantly to the water quality protection of a recreational
water or potable water supply source down gradient within the local watershed. A wetland israted as high if it
isin the local watershed of awater supply source, waterbody or watercourse and directly contributes to it's water
guality. A wetland israted as medium if it isin the local watershed of any other surface water and contributes
indirectly or potentially to it's water quality. A wetland is rated as low if it performs minimal water quality
functions (e.g. ditched flow-through systems that have minimal detention times).

Functiona 1Lewe lof W ater Qua Ity Protection = (record on page 5 sum m ary)

Shoreline Protection

1. Y N Isthewetland afringe area of alake or watercourse? If NO, enter "not applicable” for this function in
the page 5 summary and skip to the next section. If YES, answer the applicable questions.

2. 'Y N Isthe shoreline exposed to frequent wave action caused by along wind fetch or boat traffic?

3. Y N Isthe shoreline wetland vegetated with submerged or emergent vegetation in the wash zone that
decrease wave energy or perennial wetland species that form dense root mats and/or species that have strong
stems that are resstant to erosive forces?

4. Y N Isthe sream/lake bank prone to erosion due to unstable soils, land uses, or ice flows?

5. Y N Isthe streamVlake bank vegetated with densely rooted shrubs that provide upper bank stability?

6. Y N Does thefringe wetland intercept storm event overland flow before reaching the open water area?

USER GUIDANCE - Shoreline Protection

Shoreline protection is evaluated based on the wetland's proximity to lakes, streams or open water basins and
whether the wetland is positioned to absorb erosive forces (i.e. wave action, land uses, ungtable soils). Wetlands
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are rated as exceptional if they are positioned adjacent to lakes, rivers or perennial streams such that they
commonly absorb erosive energy. They are rated high if they are similarly positioned adjacent to intermittent
streams or large open water wetland basins or if they provide interception of storm event overland flow to open
water areas. They are rated medium if they are adjacent to open water areas but are not strategically positioned
so as to warrant ahigher rating. They are rated low only if they are located in a shoreline area but provide no
obvious benefits to the open water area.

Functiona 1Lewe lof St ore Ine Protection = (record on page 5 sum m ary)

Ground-Water I nteraction

The ground water interaction function is probably the most difficult to assess, and usually requires additional
hydrologic and geologic data. Lack of time and data available may more often than not preclude an
assessment of the ground water interaction function. It isincluded in this method for continuity, and for those
instances when more detailed investigation is required or more data are available.

The basic presumptions for assessing the ground water interaction function of wetlands are:

The primary ground water interaction function for ground-water supported wetlands is the discharge
function.

The primary ground water interaction function for surface-water supported wetlandsis the recharge
function.

Procedure:

Using the information in Appendix B, characterize the wetland in terms of predominant water source
(surface water or ground water), and topography (depression, slope, or extensive flat). Appendix B
describes six basic wetland hydrologic conditions. Use the appropriate section below to assess the ground
water interaction functional level.

Section | : Ground-Water Supported Wetlands

" Ground-Water supported Depression wetlands e oo Tablel
" Ground-Water supported Slope wetlands e o Tablel
" Ground-Water supported Extensive Flat Wetlands ¢ « « Tablel

Section I1: Surface-Water Supported Wetlands

" Surface-Water supported Depression wetlands e oo Table2
Surface-Water supported Slope wetlands Table 3
" Surface-Water supported Extensive Flat Wetlands Table 2

. Ground - Water Supported Wetlands

The primary ground water interaction function for ground-water supported wetlands is the discharge
function.
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. Look for discharge indicators:

1. Primary
a. water table dopes toward the wetland (hydrogeol ogic atlases, observation well data,
piezometer data, water well logs, field investigation).
b. Visible springs, seeps, or up-welling flow areas in wetland.
c. Increasing hydraulic head with depth (piezometer data).
2. Secondary
a. Presence of wetland areas above the primary wetland area readily noticeable by vegetative
patterns on areal photos (air photos, field observation).
b. Flow into the wetland in periods not preceded by large storms.
c. Fow out of the wetland during periods not preceded by large storms.

. Use Table 1 to assess the ground water recharge function level.

. Special Concerns

1. Calcareousfens (aspecial case of ground-water dope wetland) have been designated as having
exceptional value.

Surface - Water Supported Wetlands

The primary ground water interaction function for surface-water supported wetlandsis the recharge
function.

. Look for recharge indicators

1. Primary

a water table slopes away from the wetland (hydrogeologic atlases, observation well data,
piezometer data, water well logs, field investigation).

b. water table in adjacent uplands is below the wetland water level or the wetland islocated on
or near aground water flow divide (hydrogeologic atlases, observation well data, piezometer
data, water well logs, field investigation).

c. decreasng hydraulic head with depth (piezometer data).

2. Secondary
a. wetland has no defined outlet, or outlet restricts outflow (topographic maps, field
invegtigation).
b. topography dopes steeply below wetland (topographic maps, field investigation).

. Usethe appropriate table to assess the ground water recharge function:

Table2: Surface-Water Supported Depression Wetlands
Surface-Water Supported Extensive Flats Wetlands

Table3: Surface-Water supported Slope Wetlands

. Special Concerns

Wherever ground water rechargeisindicated in an area such as a sensitive ground water area, a
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contribution area to a public water supply, or awellhead protection areg, it should be recorded asa
special/unique feature. There should be special concern about water quality in the wetland.

Table 1: Ground-Water Supported Wetlands

(drainage, pumping,
diversion, etc.)

Criteria Info. Source High Medium L ow
PRIMARY*:
Discharge see description of 1 or more Primary Only Secondary Discharge indicators
Indicators discharge indicators Discharge indicators Recharge and/or NOT present

above Discharge indicators
Degree of field investigation, air ground water discharge | ground water discharge | ground water discharge
Hydrologic photos, maps NOT affected by altered by hydrologic substantially altered or
I hydrologic modifications, but still | removed by hydrologic
modifications significant modifications

Substrate Texture

fidd investigation,
soils maps, geologic
and hydrogeologic
maps, test borings

Gravel, Coarse Sand,
Sand

Silty sand, silts, fibric
pest

silty clays, clays, sapric
pest

SECONDARY*:

Water Quality

Sampling and analysis

Similar to ground water
chemistry: (e.g. pHe 7
conductance « 200-500
pmhos, akalinity ¢ 50-
150 mg/l)

More like surface water
chemistry:

(e.g. pH <5,
conductance < 100
pmhos, alkainity < 50
mg/l)

*  Thecriterialisted asPrimary override the criterialisted as Secondary if they differ in assessment of functional level.
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Table 2: Surface -Water Supported Depresson and Extensive Flats Wetlands

Criteria Info Source High Medium Low
PRIMARY*:
Water Leve water level Rapid water level declines Sommmmm oo > Slow water level
Dedlines after monitoring (below outlet level if any) declines (below outlet
] after rainfall events level if any) after
Rainfall rainfal events
Recharge see description of 1 or more Primary Only Secondary Recharge indicators
Indicators discharge indicators | Rechargeindicators Recharge indicators NOT present
above
Dear ee of ield investigation, ground water recharge ground water recharge | ground water recharge
eg fiddi igati d h d h d har
Hydrologic air photos, maps NOT affected by hydrologic | diminished by substantially diminished
M odification modifications hydrologic or removed by
T modifications, but still | hydrologic
06, significant modifications

pumping, diversion,
etc)

Hydraulic Head

hydrogeologic
atlases, piezometer
data, water well
records, field
investigation

Water table is lowered by

drought cycles or excessive

ground water extraction

Perched or multi-
aquifer system

Water levd in wetland
isclose to level of local
water table.

Texture of
Substrate or
Confining L ayer

field investigation,
soils maps, geologic
and hydrogeologic
maps, test borings

Gravel, Coarse Sand, Sand

Silty sand, silts, fibric
peat

silty clays, clays, sapric
peat

SECONDARY*:
Wetland Size & Field investigation, drainage area/ wetland rmmmmmmmmmmee e > drainage area/ wetland
Configuration USGS 7%2mintopo | arearatio large arearatio small
maps
Evapo- Estimation ET < potential ET G > ET « potential ET
transpiration techniques,
evaporation pan
methods; published
climate data
Vegetation Field reconnaissance | Sparse vegetation - grasses, | <----------------- > Mixed hardwood,
etc spruce, fir, dense
vegetation
Water Quality Sampling and TDS - 500 mg/l Sommmmmmmneee > TDS » 1500 mg/l
analysis

*

The criterialisted asPrimary override the criterialisted as Secondary if they differ in assessment of functional level.
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Table 3: Surface-Water supported Sope Wetlands

Criteria Info Source High Medium
Primary*:
Recharge see description of discharge | 1 or more Primary Only
Indicators indicators above Recharge indicators Secondary
Recharge
indicators
Degree of field invedtigation, air photos, | ground water recharge ground water
Hydrologic maps NOT affected by recharge
e hydrologic diminished by
mgg I;:;ita;%n modifications hydrologic
. 2 modifications,
Ett::n;pmg, diversion, but il
' significant
Hydraulic Head | Hydrogeologic atlases, River (or lake) is S — > | River (or lake) is effluent to
piezometer data, water well influent to ground water ground water
records, field investigation.
Frequency and | Observation, interviewswith | Frequent or large Occasional Infrequent or small
degree of Water cognizant individuals, fluctuations fluctuations fluctuations
L evel hydrologic monitoring data.
Fluctuations
Substrate Field investigation, soils Gravel, Coarse Sand, Silty sand, silty clays, clays, sapric peat
Texture maps, geologic and Sand silts, fibric
hydrogeologic maps, test peat
borings.
Frequency of Observation, interviewswith | Regular occurrence with | Occasional Seldom
Floodplain cognizant individuals, large storm events
Inundation hydrologic monitoring data.

Low
Recharge indicators NOT
present
ground water recharge
substantially diminished or
removed by hydrologic
modifications

Size & Field investigation, USGS 7%2 | Broad, flat floodplain S S— > | Narrow, steep fringe
Configuration | ™M topo maps.
Evapo- Estimation techniques, ET < potential ET S > | ET ¢ potential ET
transpiration evaporation pan methods,
published climate data.
Vegetation Field reconnaissance. Sparse vegetation S S— > | Dense stands
Floodplain Age | Topo maps, soil surveys, Mature, well-developed | <-------------- > | Young stream channel with
(Rivers) geologic maps, field flood plain with buried relatively high flow
investigation. ox-bow lakes, etc. velocities.
Origin of Basin | Topo maps, soil surveys, Solution basin (inkarst | Glacial basin; | Tectonic basins
(Lakes) geologic maps, field topography areas) Stream action
investigation. (oxbow lakes,
fluviatile
dams)

*  Thecriterialisted asPrimary override the criteria listed as Secondary if they differ in assessment of functional level.
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User Guidance: Ground - Water Interaction

I nfformation Sources

Wetland assessments for ground water interaction are strengthened with information on the geologic and
hydrogeologic setting of the wetland. Information sources include publications and maps (surficial geologic
and hydrogeologic maps and atlases, soil surveys, hydrologic atlases, topographic maps), air photos, water
well records, engineering boring records, observation well data, piezometer data, field observations and
investigation, water quality analyses, and water budget analyses.

Minnesota Geologica Survey (MGS)/DNR County Geologic Atlases - where available these are a highly
valuable information resource on surficial geology and hydrogeology at the county scale. Contact MGS at
612-627-4782, or http://geolab.geo.umn.edu/mgs.

MGS/DNR Regional Hydrogeologic assessments - at the multi-county scae, so are less detailed than the
county geologic atlases, but are still a valuable source of information on surficial geology and hydrogeology.
Other MGS geologic maps, publications, open file reports - contact MGS for a current list of publications.
Soil surveys are avaluable source of information on surficial geology, particularly the descriptions which
identify parent material.

USGS Hydrologic Atlas (HA) Series - while getting dated, these are still agood place to start on aregional
scale. Available from MGS.

USGS Water Resource I nvestigations and Reports - if one of these covers the area of investigation don'’t
leave home without it. USGS Minnesota District telephone 612-783-3100; Earth Sciences Information
Center in Denver, CO: 303-202-4200; Geologic Information - http://geology.usgs.gov; Water Resources
Information - http://h20.usgs.gov; National Mapping Information - http://www-nmd.usgs.gov

USGS 7% minute Topographic Maps - the standard base map for any field investigation. Available through
MGS or USGS.

Aerial Photos are available at SWCD and USDA local offices and at some cities and library systems.

Water Well Records (* Drillers Logs’) - still the basic geologic information source in the state. These include
located and verified logs as well as unverified logs. The MGS has the most current set of water well records.
Water well records are usudly available at SWCD offices. The MGS also maintains the County Well Index
(CWI) data base of water well and bore hole records. Many Counties also maintain alocal copy of CWI. The
MGS Water Well Records Line is 612-627-4784. Thereis a charge for MGS staff to do awell record search.
Highway Engineering Borings - Another valuable source of subsurface information is loca and state highway
department offices. MNDOT has borehole records for highway alignments and may have greater detail for
wetland crossings, bridge sites, and aggregate exploration sites. The latter may include static water level
measurements and is included in the Aggregate Source Information System (ASIS). These data can be
obtained by calling 612-779-5611.

Observation Well Data are valuable for regional static water levels and for putting wetland water levelsin a
historical perspective. Available from DNR Waters Division: 612-296-4800.

Field Investigation - the is no subgtitute for some time spent digging with a shovel or hand auger.

Water Level Records - Wetland water level records (from aerial photos or from direct observations) when

used in conjunction with climate data, may be key to assigning the wetland to one of the hydrologic classes.

References - Novitzki, R.P., 1982. Hydrology of Wisconsin Wetlands. I nformation Circ. 40, U.S. Geological Survey.
Novitzki, R.P., 1989. Wetland Hydrology. Chapter 5 of Wetlands Ecology and Conservation: Emphasisin
Pennsylvania. Ed. by SK. Majumdar, R.P. Brooks, F.J. Brenner, and R.W. Tiner. Penn. Academy of Science.

Functional Level of Ground-water | nteraction = (record on page 5 summary)

Wildlife Habitat: Maintenance of Characteristic Animal Communities
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The following questions are designed to help ensure that the various factors involved in assessing the quality
of fish and wildlife habitat are considered. There may be site-specific factors affecting the quality of habitat
that are not incorporated into the questions or User Guidance. Users must have at least a basic
understanding of fish and wildlife habitat requirements to properly employ this method. After answering
these questions, consult the User Guidance to assign a functional rating.

Rare/Unique Species and Specialized Habitat

1. Y N Isthewetland known to be used by locally rare species or speciesthat are state or federally
listed? (A lig of sate and federdly listed speciesis attached in Appendix B.) If yes, wildlife
habitat functional level rating = exceptional.

2. Y N Isthewetland known to provide specialized habitat components for particular species or
groups of speciesthat are not generally available elsewhere (e.g. colonial waterbird nesting
colonies, significant amphibian breeding sites, deer wintering yards). If yes, wildlife habitat
functiond level rating = exceptional.

3. Y N Doesthe wetland provide seasonal or intermittent habitat components (e.g., amphibian
breeding, resting/feeding by migratory waterfowl/shorebirds)?

Habitat Structure

4. Indicate below how the plant species diversity of the evaluation wetland compares with a reference
standard wetland of the same type and smilar size within the wetland comparison domain.

More Same Less Much Less
Diverse Diverse Diverse
5. What is the maintenance of characteristic hydrologic regime functional level from the Hydrology
Section (on page 18)7?
Exceptional High Medium Low

Habitat Intersperson and Connectivity

6. Describe the dominant land use and condition of the immediate watershed that contributes to the
wetland:

High=  Watershed conditions essentialy unaltered, e.g., land use development minimal, idle
lands, low intensity grazing or haying, forests.

Med. =  Watershed conditions somewhat modified, e.g., moderate intensity grazing or haying;
dispersed rowcrop agriculture; low density resdential.
Low = Watershed conditions highly modified, e.g., intensive rowcrop agriculture; urban semi-

pervious or impervious surface, high density resdentid, intensive mining activities.
7. For depressional wetlands, describe the relative abundance (no. of basins/sg. mi.), relative density

(acres of wetlands per sg. mi.) and interspersion of various wetland types within a 1 mile radius from
the center of the assessment wetland:
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High=  Abundance, density and interspersion very similar to Reference Standard Wetland

Med. =  Abundance, density and interspersion somewhat dissimilar to Reference Standard Wetland
Low = Abundance, density and interspersion differs considerably from Reference Standard
Wetland
8. Indicate below the extent to which the wetland either by itself or in conjunction with other habitat

types provides a connection between larger wetlands or other habitat types that would otherwise be
isolated by intensive agricultural or urban land use.

High=  Thewetland provides an important connection for a variety of species, including
herpetofauna; other travel corridors are few or non-existent.

Med = The wetland is likely to be used as a corridor by wider ranging species such as furbearers,
deer, and birds; other avenues for wildlife movement may be available.

Low = The wetland does not provide an obvious connection between other wetlands or habitats;

i.e., the wetland is highly isolated or wildlife movement in the areais not limited by
available cover.

M aintenance of Regional Biological Diversty

9. Y N Considering general habitat characteristics, isthe wetland of atype that has been lost or
experienced a significant decline within the wetland comparison domain, relative to other
wetland types?

10. Y N Doesthe wetland represent the only, or nearly the only wetland habitat within the wetland
comparison domain?

11. List any wildlife species observed or in evidence (e.g., tracks, scat, nest/burrow, calls, viewer
reports), including birds, mammals, reptiles, and amphibians: (Note: Thislist isfor documentation only and
is not necessarily an indication of habitat quality.)

USER GUIDANCE --Wildlife Habitat: Maintenance of Characteristic Animal Communities

"Wildlife" refersto all animal species, including mammals, birds, reptiles, amphibians, and invertebrates that
depend on or utilize wetland habitats within the reference domain. This method assumes that the quality of
the wildlife habitat provided by awetland isrelated primarily to the level of disturbance or degradation
compared to an undisturbed or least disturbed reference standard wetland of the same type within the
wetland comparison domain. [“ Disturbance,” as used here refers to human activities or human-induced
conditions that tend to reduce natural diversity or disrupt natural processes. Management activities designed
to mimic natural processes (e.g., burning, water level management) or to resore natural diverdity (e.g., exotic
species control) would not be considered “disturbances’ in this context.] The functional level of the habitat
can also be influenced by the size of the wetland and its position in the landscape relative to other wetlands
and habitat types. The method assumesthat all wildlife species are ecologically important and that low
species diversity is not necessarily a sign of poor wildlife habitat. Some wetland types naturally support a
lower divergty of wildlife species or numbers. The assessment of fish and wildlife habitat quality should
account for the fact that some wetlands are used only seasonally or intermittently by certain species but are
nonetheless important or even critical for those species.

Wetlands with exceptional wildlife habitat value are those that represent relatively undisturbed, pristine
conditions, and/or are inhabited or frequented by unique or rare species, including those that are state or
federally listed (see Appendix B) or speciesthat arerare locally (Question 1). (Note that the presence of

31



rare, endangered, or threatened speciesis also addressed under the "Specia Features' section of this
method.) Wetlands that provide critica habitat components that are not generally available elsewhere, even
if the species dependent on them are not particularly rare (e.g. colonia waterbird nesting colonies, amphibian
breeding sites) should generally be rated exceptional (Question 2). A wetland of atype that has been
substantialy eliminated within the reference domain would generally warrant an exceptional or high rating if
it supports or contributes to the support of wildlife species that may not otherwise be present in the reference
domain (Question 9).

A wetland should be rated as providing high quality wildlife habitat if it is relatively undisturbed and exhibits
nearly the full range of floraand fauna that would be expected to be present in a wetland of that type and size
within the wetland comparison domain (Question 4). Such wetlands would typically, though not necessarily,
be surrounded by undeveloped uplands or be components of larger wetland complexes (Questions 6,7) and
the hydrologic regime would generally be intact (Question 5) . Wetlands that provide important connections
between other habitat areas may be rated high, even if the habitat quality of the wetland itsdlf islow
(Question 8). Similarly, it may be appropriate to assign a high functional rating to wetlands that comprise the
only, or nearly only available wetland habitat in the comparison domain, even though the habitat quality of
the wetland may be low (Question 10).

Wetlands should be rated as medium for wildlife habitat quality if they exhibit some evidence of disurbance
or degradation, such as invasion by exotics, extensive monocultures typical of altered hydrologic regimes or
degraded water quality, or largely surrounded by developed areas (Questions 4-7). Such wetlands would
typicaly be missng many of the wildlife species that would normally be expected for that type of wetland,
and population densities may be reduced. In some instances, awetland may be so small (either naturally or as
aresult of previousfilling/draining) that its use by wildlifeis limited. However, even very small wetlands may
provide important habitat for certain species, such as amphibians, which should be taken into account. Some
wetlands that are significantly disturbed or degraded may be considered to have at least medium habitat
quality if they provide seasonally important habitat components (Question 3). For example, temporary,
saturated, or seasonally flooded wetlands that may be cultivated in most years often provide important habitat
in the spring and fal for migrating waterfowl and shorebirds.

L ow quality wetlands are those that have been so degraded by human activity that they are seldom, if ever
used by wildlife. Examplesinclude: i. wetlands that are so polluted that vegetation is absent, ii. extremely
small, degraded, isolated wetland remnants, and iii. wetlands exhibiting extremely low vegetative diversty
compared to similar type wetlands within the wetland comparison domain (Questions 4-7). This may include
early stage or failled wetland restorations or creations. Note: Wetlands that have been partially drained such
that the wetland type has been altered should be compared to areference standard wetland of the type that is
currently present.

Functional Level of Wildlife Habitat = (record on page 5 summary)
Fishery Habitat
1. Y N Isthewetland contiguous with a permanent waterbody or watercourse such that it provides

spawning/nursery habitat for native fish species?

2. Y N Doesthe wetland intermittently support native fish populations as a result of colonization
during flood events?
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3. Y N Doesthe wetland support native populations of minnows?

4. List any fish species observed or evidenced: (Note: Thislist isfor documentation only and is not
necessarily an indication of habitat quality.)

USER GUIDANCE - Fishery Habitat

Generally, the value of awetland for fish habitat is related to it's connection with deepwater habitats.
A wetland should be rated as having high or exceptional vaue for fishif it provides spawning/nursery
habitat, or refuge for native fish species in adjacent lakes, rivers or streams. Some isolated deep marshes may
intermittently support populations of sunfish and northern pike as aresult of colonization during flood events.
Such wetlands should be rated high to moderate for fish habitat. Permanently flooded isolated wetlands that
support native populations of minnows should be rated as moderate. Wetlands with exclusive, high carp
populations should be rated as low vaue for fish habitat because carp cause extreme degradation of the
wetland. Isolated wetlands that are not permanently flooded do not generally support fish populations. It is
important to note that most wetlands indirectly contribute to the maintenance of fish populations in lakes,
streams and rivers as aresult of their influence on water quality and hydrology.

Functiona 1Lewe lof Fish ery I abitat = (record on page 5 sum m ary)

Aestheticg/Recreation/Education/Cultural and Science

1. Y N Isthewetland visible from any of the following kinds of vantage points. roads, waterways,
trails, public lands, houses, and/or busnesses? (Circle all that apply.)

2. Y N Isthewetland in/near any population centers so as to generate
aesthetic/recreation/educational/cultural use?

3. Y N Isany part of the wetland in public or conservation ownership?
4, Y N Doesthe public have direct access to the wetland from public roads or waterways?
5. Is the wetland itself relatively free of obvious human influences, such as:
a Y N Structures? b. Y N Trash/pollution?
C. Y N Filling/dredging/draining? d. Y N Invasive vegetation?
6. Is the area surrounding the wetland relatively free of obvious human influences, such as:
a Y N Buildings? C. Y N Other structures?
b. Y N Roads? d. Y N Altered land uses?

7. Y N Doesthe wetland provide a spatial buffer between developed areas?

8. Y N Isthewetland and immediately adjacent area currently being used for (or does it have the
potential to be used for) the following recreational activities? (Check all that apply.)

|| ACTIVITY CURRENT USE POTENTIAL USE

|| Education/cultural/scientific study
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Hiking/biking/skiing

Hunting/fishing/trapping

Boating/canoeing

Food harvesting

Wildlife observation

Exploration/play/photography

Others (list)

USER GUIDANCE - Aesthetics/Recreation/Education/Cultural and Science

The aesthetics/recreation/education/cultural and science function and value of each wetland is evaluated
based on the wetland' s visibility, accessibility, evidence of recreational uses, evidence of human influences
(e.g. noise and air pollution) and any known educational or cultural purposes.

Accessihility of the wetland is key to its aesthetic or educational appreciation. Thus, proximity to population
centers may increase its perceived importance. However, proximity to population centers and locationsin
public areas may have associated noise and/or pollution factors that could degrade the aesthetic and
educational functional level.

While dependent on accessihility, awetland's functional level could be evauated by the view it provides
observers. Digtinct contrast between the wetland and surrounding upland may increase its perceived
importance. Also, diversity of wetland types or vegetation communities may increase its functional level as
compared to monotypic open water or vegetation.

A wetland israted as exceptional if it provides unique or rare educational, cultura or recreation functions or
values (e.g. it islocated in an outdoor learning area or park focused on wetland study or appreciation). A
wetland israted as high if it provides any educational use or if it has public access and appreciation, or if it is
an undisturbed wetland with visua diversty located in a natural setting. A wetland israted as medium if it is
relatively undisturbed with some diversity and is frequently viewed. A wetland is rated low if it has minimal
visual diversity or recreationa use.

Functional Level of Aesthetic¥Recreation/Education/Cultural and Science=
summ ary)

__(record on page 5

Commercial Uses
1. Y N Isor has(circle one) the wetland used to provide a commercial crop, agricultural commodity,
or a non-commercial consumptable use? If NO, enter "not applicable” for this functionin the page 1

summary. If YES, list the products the wetland provides:

2. Y N Isthehydrology or vegetation artificially permanently or temporarily controlled or modified to
sustain the commercial use (circle those that apply)? Describe any alterations.
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3. Y N Isor has(circle one) the commercia use permanently or temporarily (circle one) diminished the
wetland's functional level? If temporary, for how long? ?

USER GUIDANCE - Commercial Uses

The wetland is rated exceptional if it provides a commercial crop, product or agricultural commodity
without hydrologic or vegetative modification. A high rating is assigned if the wetland produces a
commercial crop, product or agricultural commodity with seasona or temporary modifications. The rating
ismedium if the wetland is used frequently for non-commercial consumptable uses or if production of the
commercial crop or product requires permanent or frequent hydrologic or vegetative modification to the
wetland. Therating islow if the wetland is used for infrequent non-commercial consumptable uses. The
rating is N/A if the wetland provides no commercial uses.

Functional Level of Commercial Use = __ (record on page 5 sum m ary)
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APPENDIX A

MINNESOTA'S IIST OF
ENDANGERED, Ti REATENED, AND SPECIAL CONCERN

SPECIES 17/1A6

FOR MORE INFORMATION, CONTACT:

Natura Il eritage and Nongam e Research Program

Section of Eco bgica 1Services, Minnesota Departm ent of Natura 1
Resources

500 Lafayette Rd., Box 25

St Paul MN 55155

Phone: 1-800-766-6000 (or 612-296-6157 in the m e tro area)
Fax:  612-296-1811

MAMMAIS

Threatened
Spibgat putorius . .. ............ eastern spoted skunk

Specia IConcern

Canis Lpus . .. ... gray wo f (Fed. Status: T)

Cervus e hphus . .. ............. ek

Crypotisparva . .. ............. bastshrew

Felsconcobr ................. mountain lon

Microws ochrogastr . ........... prairie Vo ¢

Microts pinetorum . . .. .......... wood hnd vo ¢

Must Anivals . ............. .. bastwease 1

Myotis sepentrionals . ........... nortiern m yotis

Perognatius fhvescens . ... ... .. .. p hins pocketm ouse

Prenacomys inermedius . ... ...... heatier vo ¢

Pipistre Ilis subfhvus . . ... ... ... .. eastern pipistre It

Sorex fimeus . .. ............ ... smokey shrew

Synaptomys boreals . ............ nortiern bog &mm ing

Thomomys ta poides . ............ nortiern pocke tgopher

BIRDS

Endangered

Ammodramus bairdii . . . .......... Baird's sparrow

Ammodramus hens bwii . .. ........ il ens bw 's Sparrow

Anthus spragueii ... ............ Sprague's Pipit

Catarius ornatus . . .. ........... chestnutco lhred bngspur

Charadrius me bdus .. ........... piping p bver (Fed. Status: T)

Rallisebgans . ................ king rail

Speotyto cunicubria . .. .......... burrow ing ow 1

Threatened

Cygnus buccinator . ... .......... trum peter swan

Fato peregrinus ... ............ peregrine faton (Fed. Status:
E

Lanius ldovicianus . ............ bggerhead shrike

Pra bropus tricobr . .. ... .. ... .. Wifon's pha hrope

Podiceps auritus ... ............ horned grebe

Strnalhirundo . . ......... ... ... comm on trn

Specia IConcern

Ammodramus ne foni . ... ........ Ne fon § sharp-tai bd sparrow
Asio fhmmeus ... ... ... .. ... ... shorteared ow 1

Buto Ineaws ................. red-sh ou Hered hawk
Coturnicops noveboracensis . ....... ye lbw rail

Dendroica ceruba . ............. cerutan warb ér

Em pidonax virescens . .. .......... acadian fycatcher

Galinu b ch bropus . ............ com m on m oorhen

H alacetus bucocephalis . ......... ball eagt (Fed. Status: T)
Larus pipixcan . . . .............. Frank In§ gull

Limosa fdoa . .. ............... m arb td godw it

Pe bcanus erytirorhynchos .. ... .. .. American whit pe lcan
Seiurus motacilh ... ............ Louisiana w aterthirush
Strna forstri .. ............... Forster's tern

Tym panuchus cupido . . .. ......... greater prairie-chicken

Wikonia citrina . ............... hooded warb ér

AM P IBIANS AND REPTITES

Endangered

Acris crepitans . ... ... ... .. ... nortiern cricke t frog
Sistrurus catnaws . .. ........... m assasauga
Threatened

Chmmysinscupa .............. wood turte

Crotals horridus . ... ........... tim ber rattbsnake
Emydoidea b &ndingii . . .......... B hnding's trte
Specia 1Concern

Apabne mutica . ............... smooth softshe 11
Che ydra serpentina . . ........... snapping turte

Co liber constrictor . . . .. ......... racer

E hplhe obsobta ... ............. ratsnake

Eumeces fasciatus .. ............ five- Ined skink

H emidacty Ium scutatum . ... ... ... four-toed sa hm ander
I etrodon nasicus .. ............ wes ern hognose snake
Pitophis catnifr . ............. gopher snake
Tropidoc bnion Ineawm . .......... Ined snake

ETSH

Threatened

Pojodon spatub .............. padd & fish

Specia 1Concern

Acipenser fi kescens ... ....... ... Bke sturgeon

A bsa chrysoch bris . .. ...... .. ... skipjack herring
Ammocryptaasprelb .. .......... crystaldarter
Aphredoderus sayanus . . .. ........ pirate perch
Coregonus kiyi .. .............. kiyi

Core gonus zenithicus . . . ... ....... shortjaw cisco
Cyckptus e bngas .. ........... b lie sucker
Erimystax x-punctata . . ... ........ grave 1chub
Etieostoma microperca .. ......... tastdarter

Fundu Iis sciadicus . . .. .......... p hins topm innow
Ichtryomyzon fossor . ... ......... nortiern brook hm prey
Ichtyomyzon gagei . ............ southern brook &m prey
Ictiobus niger .. .. ... ... . ... b hck buffab
Morone mississippiensis . .. ........ ye lbw bass

Notropis amnis ... ............. pa lid shiner
Notropis anogenus ... ........... pugnose shiner
Notropis nubilis . .. ............. Ozark m innow
Notropis topeka . .. ............. Topeka shiner
Notrusexils . ................ s tnder m adtom
Percinaevides . . ........ ... . ... gi tdarter



MOIIUSKS

Endangered

Arcidens confragosus
E liptio crassidens
Fusconaia ebena . ..........
Lampsi Is higginsi . . . ... ... ..
Lam psi Is tres
Novasuccinean. sp. Minnesota B .
Pt thobasus cyphyus ... ... ...
Quadru b fragosa . . .........

Quadrub nodubta . .........
Vértigo hubrich 4 hubrichti . . . . .

Threatened

Actinonaias Igamentna . . ... ..
A bsmidonta marginata . . . .. ..
Cum ber Andia monodonta . . . . . .
Cyc bnaias tubercu hta
Ellpsaria Ineohta . .........
Epiob bsma triquetra . . . . ... ..
Megabnaias nervosa . . .. ... ..
Novasuccinea n. sp. Minnesota A

Pturobema coccineum . ... ...
Quadrubhmetanexra ... ... ...
Sim psonaias am bigua
Tritogonia verrucosa . . . ... ...
Vénustaconch a e lipsiform is

Vértigo hubrich 6 variabils n.subsp. . . .

Vértigo merame censis .. ... ...

Specia IConcern
E liptio di htata

Lasmigona compressa . .......
Lasmigona cos tata
Ligum ia recta
Obovariaolvaria . ... .......

JUM PING SPIDER S

Specia IConcern

i abronatws txanus . ........
Marpissa grata
Me taph idippus arizone nsis
Paradam ce tas fontana . . . . . . ..
P idippus apacheanus . . ... ...
Pidippus pius . . ... ... ... ..
Sassacus papenhoei . . ........
Tut Ina formicaria . . ........

LEAF] O PPERS

Specia IConcern
Aftxia rubranura . . .........

DRAGONFLIES

Specia IConcern

Ophiogom phus anom a Is
Opliogom phus susbebcha . . . . . .

. ... rock pocke tbook

.. ..etphantear

... .ebonyshe 1

. ...l iggins eye (Fed. Status: E)

... .yelbw sandshe 11

.. .. lowaptistocene am bersnai 1

. ... sheepnose

C w)inged mapt taf (Fed. Status:
E

. ... wartyback
.. .. Midwestptistocene \ertigo

....ekoe

.. ..spectac tcase

. ... purp t wartyback
. ... buterfy

.. .. washboard
. ... Minnesota p ¢istocene
am bersnai 1
. ... round pigtoe
.. .. monkeyface
... .sahmander musse 1
. ... pisto grip
... .elipse
variab b p bistocene vertigo
. ... buffvertigo

. ... spike

... .creek hee §pliter
... flied-she 11

. ... bhck sandshe 11
. ... hickorynut

... . aspecies of jum ping spider
... . aspecies of jum ping spider
... . aspecies of jum ping spider
.. .. aspecies of jum ping spider
... . aspecies of jum ping spider
... . aspecies of jum ping spider
... . aspecies of jum ping spider
.. .. aspecies of jum ping s pider

. ... red-tai bd prairie tafh opper

.. .. extra-striped snake tai 1
. ... St Croix snake tai 1

BUTTERFIIESAND MOTH S

Endangered

Erynnis persius
H esperia comm a assiniboia
I es peria uncas
Lycaeides me Issa samue Is . . .. ... ..
Oeneis ub brivaruna . .. ..........

Threatened

H esperia dacome . ..............
Hesperiaottoe ... ..............
Oarisma garita

Specia 1Concern

Atrytone arogos . ... ............
Erebia disa m ancinus
Hesperia bonardus . . ............
Iycaeides idas nabokovi . . ... ... ...
QOarisma powesheik . ... ..........
Pyrgus centaureae freija
Sch inia indiana
Speyeriaidala. ................

CADDISFILIES

Endangered
Chibstigma itascae . . ............

Specia 1Concern

Agapetus omus .. ..............
Asynarch us rossi
Cerackabrevis .. ..............
Ceracta vertreesi
Hydroptihmeteca . .............
i ydropti k novico h
i ydropti k tortosa

Oxyethiraecornuta . . ............
Oxyethira itascae . ..............
Po jcentropus m i hca
Prowptihtabh .. ..............
Setodes guttatus . ... ... ... ... ...

TIGER BEETIES

Endangered
Cicinde b fi pida fi gida
Cicinde h Imbata nympha

Threatened

Cicinde b denikei .. .......... ...
Cicinde h fi pida wes thournei . ... ...
Cicinde b fpida . . ..............

Specia lconcern

Cicinde b hirticolls rhodensis . ... ...
Cicinde h macramacra . ..........
Cicinde b patrue b patrue b . . . . ... ..
Cicinde b sp #ndida cyanocepha hta . . .

persius dusky wing
assiniboia skipper
uncas skipper

Karner b lie (Fed. Status: E)

Uh br's arctic

dak ota skipper
ottoe skipper
garita skipper

arogos skipper
disa a pine
tonardus skipper
Nabokov$ b Lie
powesheik skipper
grizz td skipper
ph bx m oth

rega 1friti Thry

headwaters chi bstign an

a species
a species
a species
a species
a species
a species
a species
aspecies
a species
a species
a species
a species

a species
a species

a species
a species
a species

a species
a species
a species
a species

of caddis £}
of caddis £}
of caddisf}
of caddis
of caddis £}
of caddis £}
of caddis £}
of caddisfy
of caddis £}
of caddis £}
of caddisf}
of caddisfy

of tiger beett
of tiger beett

of tiger beett
of tiger beett
of tiger beett

of tiger beetd
of tiger beett
of tiger beetd
of tiger beett



VASCUIAR PLANTS

Endangered

Aga Inis auricuhta ... ...........
Agalnis gatingeri ... ...........
Aschpias senophyla . ...........
Astragalis apinus .. ............
Bartonia virginica . .. ...........
Botrychium ga llcom ontanum . . . . . ..
Botrychium oneidense .. ..........
Botrychium palldum . ............
Cacalasuaveobns ..............
Cathanatans .................
Carex formosa . . .. .............
Carex palbscens . ..............
Carex p hntaginea . .. ...........
Casti It ja sepentrionals . .........
Cheihnties hnosa . .............
Chrysosp énium fowense . .........
Cristat lh jamesii . .............
Dodecatteonmeadia . . . ..........
Draba norvegica . ..............
Etocharis wolii . ..............
Empetrum eamesii ... ...........
Empe trum nigrum . ... ...........
Erytironium propulbns . ..........
Escobaria vivipara . .. ...........
Fim bristy Is puberu b -ar. intrior . . ..
Ghuxmaritima . ...............
H ydrastis canadensis . . ... ........
Iodant us pinnatifidus . ...........
koets me hnopoda . . . ... ........
lechea tnuifola .. .............
Lesquere lh Idoviciana . ..........
Listra auricubta . .. ............
Ma bxis pahdosa . ..............
Marsi ba~estita ... ... ... ... ...
Montia chamissoi .. .............
Oryzopsis hymenoides . ... ........
Osmorhiza bertroi . . ... .........
Oxytropis viscida . .. ............
Paronychia fastigiata . . . ..........
Partienium intgrifo fum . .........
Phtantiera fhva Nar. krbioh . .....
Phtantiera praechra . . ..........

Po ¢ monium occidenta b ssp. hcustre . .
Pojgahcruciata . ..............
Pojystichum braunii . ............
Potam oge ton bicupubtus . . .. ... ...
Potam oge ton diversifodus . ... ... ...
Boraldium ®nuifbra .......... ..
Sagina nodosa ssp. Ireals ........
Saxiffaga cernua . . .............
Schria rigbmerata . .. ..........
Sedum intgrifo lum ssp. ekdyi ... ...

Se hgine lh se hginoides . .. .. ... ...
Senecio canus ... ... ... ...
Ta Inum rugospermum . ...........
Tofe Hia pusilb . .. .............
Xyristorta . ..................

Threatened

Achilbasibirica ... .............
Allum cernuum . ...............
Allum s choe noprasum ~ar. sibiricum
Ammophih brevilguhta .. ... ... ..
Arabis ho boe IIi var. rtroffacta . . . . .
Arnica bnchophyld . ............
Arnog bssum p hntagineum . .. ......
Ascépias hire lh .. .............
Ascipias sullvantii ... ..........
Asp bnium trichomanes . ..........
Asershortii .. ......... ... ....
Aureo bria pedicu bria . . . ... ... ...
Besseyabulli . ................
Botrychium Bnceohtum . . .........
Botrychium ILnaria . .............
Botrychium rugu bsum . . ..........
Carex careyana . ...............
Carexconjunc@a . . .. ............
Carex davisii . .. ...............
Carex fstucacea .. .............
Carex garberi .. ...............
Carex jamesii ... ..............

eared fate foxg bwe
round-semm ed fafe foxg bve
narrow - baved mikweed
apine mik-vetch

Virginia bartonia

frenchman § b 1tff m oonw ort
b lint bbed grapefern

pat m oonw ort

sweetsm e ling Indian-p hntain
fbating m arsh-m arigo
handsom e sedge

pat sedge

p hntain- aved sedge

northe rn paintbrush

hairy lp-fern

Iow a go Hen saxifrage

Jam es” po hnisia

prairie shootings tar

Norw e gian w h itbw -grass
Wo F's spike-rush

purp b crow berry

b hck crow berr

dwarftrout 1} (Fed. Status: E)
ba llcactus

hairy fim bristy is
seamikwort

go tlen-sea 1

purp b rocket

b hck footqui liv ort

narrow - baved pinweed

b hdder pod

auric éd tw ayb hde

bog adder's-m outh

hairy watr c bwer

m ontia

Indian ricegrass
Chitansweetcice ¥

sticky bcoweed

forked chickweed

will quinine

tuberc td rein-orchid
western prairie fringed orchid
(Fed. Status: T)

western Jcob s- hdder

cross- baved mikwort
Braun's ho Iy fern

snai $eed pondweed

diverse- taved pondweed

s bnder- taved scurfpea
knotty pear ort

nodding saxifrage

ta llnutrush

Leedy's roseroot (Fed. Status:

nortiern spikem oss

gray ragw ort
rough-seeded fam efbwer
sm allfafe asphode 1
twisted ye lbw -eyed grass

Siberian yarrow
nodding wi H onion

. will chives

beach grass

Il o boe 1Is rockcress
bng- taved arnica
tuberous Indian-p hntain
prairie mikweed
Sullvantsmikweed

m aidenh air sp tenw ort
Short$ aster

fern baf fale foxg bve
kiten-tai §

triang & m oonw ort

com m on m oonw ort

St Lawrence grape fern
Carey § sedge

jointed sedge

Danis' sedge

fescue sedge

Garber § sedge

Jam es ‘sedge

Threatened (contd)

Carex katahdinensis ... .......... Katahdin sedge

Carex hevivaginata . ............ smooth-sheathed sedge

Carex bxiculnis . .............. spreading sedge

Carex sterils . ................ steri b sedge

Crassu b aquatica . . . ............ pigm yweed

Crataegus doughbsii . . ........... b hck haw thorn

Cyperus acuminatus . ............ shortpointed um bre lh-sedge

Cypripedium arie inum . . . ... ..... ram 's-head hdy's-s Ipper

Dip kzium pycnocarpon . .......... narrow - taved sp tenw ort

Dryoptris marginals . ........... m argina Ishie H-fern

Ebocharis niida . .............. neatspike-rush

Etocharis olvacea . ... .......... o Ivaceous spike-rush

Etocharisrose lbta ... .......... beaked spike -rush

Eupatorium sessilfofum . ......... up hnd boneset

Fbertea proserpinacoides . .. ... ... fate merm aid

Hetrantiera Imosa . ............ m ud p hntain

H uperzia porophih . ... ....... ... rock clibm oss

Lespedeza bptostachya . .......... prairie bush c byer (Fed.
Status: T)

Me lcanitns .. ................ thiree-fbwered me Ic

Mochringiamacrophyla . ......... hrge- aved sandw ort

Napaea dioica . ... ............. g hde m a lbw

Nymphaea bibergii . ... .......... smallwhit waterly

Paronychia canadensis .. ......... Canadian forked chickweed

Phegoptris hexagonoptra . ... ... .. broad beech-fern

Phntagoe bngata . . .. ........... s tnder p hntain

Poa paldigena .. .............. bog b Liegrass

Poystichum acrostichoides . ... ... .. Christn as fern

Rhynchospora capilbhcea .. ........ hair- ke beak -rush

Rowhramosior . ............... ooth-cup

Rubus chamaemorus . .. .......... c budberry

Salcorniarubra . ............... red salwort

Saxiffaga panicubta . ............ encrusted saxifrage

Sctria verticilata .. ... ... ... ... whor bd nutrush

Scut leriaovata ... ............ ovate- taved sku lkap

Shinnersoseris rostrata . .......... annualske ttonweed

Sikne nivea . ............. .. .. snow y cam pion

Subu bria aquatica . . ............ aw Wort

Sullvantia su llvantii . . .. ......... reniform su livantia

Vaccinium u Iginosum . . ... ... .... abine bi berry

Vatriana eduls var. é¢lata ........ va brian

Vioh Bnceobta . .. ............. hnce- baved Viokt

Viohnuttalli . ................ ye lbw prairie vio tt

Woodsiaghbe Ih . .. ............ smooth woodsia

Woodsia scopulna .. ............ Rocky Mountain w oodsia

Specia IConcern

Adoxamoschat lina . .. .......... m oschate 1
Agrostisgeminata . ... ........... twin bentgrass
Androsace septntriona Is ssp. mberu knta
........................... northern androsace

Antnnaria parvifola . . .. ... ... ... small baved pussytoes
Aristida purpurea var. dngiseta . . . . .. red tiree-awn
Aristida wbercubsa ... .......... sea-beach need ¢grass
Ascbpias ampbxicauls . .......... chspingmikweed
Asp knium p Atyneuron . . .. ... ... .. ebony sp tenw ort
Astraga Iis fhxuosus ... .......... s bnder mik-vetch
Astraga Iis missouriensis .. ........ Missouri m i k-vetch
Bacopa rotundifola. ... .......... w ater-hyssop
Baptisiaaba . ................. whit will indigo
Baptisia bract ata \ar. elicophaea . . . . phins will indigo
Botrychium campestre . ........... prairie m oonw ort
Botrychium mormo . .. ........... gob in fern
Botrychium minganense . .......... Mingan m oonw ort
Botrychium simpbéx .. ... ... ... tastm oonw ort

Buch be dacty bides ... .......... buffab grass

Ca bm agrostis hcustris . . ......... m arsh reedgrass

Ca bm agros tis montanensis . . . . ... .. p hins reedgrass

Ca bm agros tis purpurascens . . ... ... purp b reedgrass
Calltriche hetrophylh . .......... hrger w atr-starw ort
Carex annectns . .............. ye lbw-fruited sedge
Carex crus-corvi . .............. rawven § footsedge
Carexexils . ................. coas ta Isedge

Carex fhva . .. ................ ye lbw sedge
Carexhalli .................. f alls sedge

Carex michauxiana . . . ........... Michaux § sedge
Carex obtusata . . .............. b lintsedge

Carex praticoh .. .............. prairie sedge

Carex scirpoidea . ... ........... nortiern sing kspike sedge
Carex supina <r. spaniocarpa . . . ... weak arctic sedge
Carex phina . .. .............. cattai Isedge
Carexwoodii . . .. .............. Wood's sedge

Carex xerantica . . .............. dry sedge
Chamaesyce missurica . . .......... Missouri spurge
Cirsium hilli .. ................ Hills thiste

Chdium mariscoides . . ... ........ tw ig-rush



Specia IConcern (continued)

C hytonia caroIniana . ... ........ Caro Ina spring-be auty
Cymoptrus acauls . ... .......... will pars by

Cypripedium candidum . .......... smallwhit &dy's-s Ipper
Data candida war. olgophylh ... ... white prairie-c bver
Decodon vertici lhs .. .. ... ... .. waterw i lbw

Descham psia fExuosa . ........... s nder hairgrass

Desmantius i llnoensis . ... ....... prairie m im osa
Desmodium cuspidatum var. bngifo Ium  big tick-tre foil
Desmodium nudifbrum . .......... stem bss tick-tre foil

Diarrhena obovata . ............. Am erican beak grain
Dicentra canadensis .. ........... squirre tcorn

Draba arabisans .. ............. rock whitbw -grass
Drosera anglca . ............... Eng Ish sundew
Drosera Inearis . ............... Inear- taved sundew
Dryoptris goHiana . ............ Gollie's fern
Etocharis parwwh ... ....... ... . dw arf'spike-rush

E bocharis quinque fbra . .. ........ few-fbwered spike-rush
Eryngium yuccifolum . ........... rattbsnake-m aster
Euphrasia hudsoniana . . .......... I udson Bay eyebrigh t
Fim bristy Is autumnals . ........ .. autum n fim bristy 1s
Gai lbrdia arisata ... ........... b hnke tfbwer
Gentiana affinis . . .............. northern gentian
Gentiane lh amare lhssp. @uta . . .. .. fe wort

Hamame Is virginiana .. .......... witch-haze 1

H e Ianthus nutta Ili ssp. pdbergii . . . . . Nutta lIs sunfbwer

i e Icootrichon hookeri . . ... ....... oatgrass

# udsonia tomentosa . . ........... beach-heatier

f ydrocoty ¢ americana . .......... Anm erican w ater-pennyw ort
kfErsoniadiphylb . ............. twintaf

Jug Bns cinerea .. ... ... ... ... butternut

Juncus marginats . ... ... ... ... m arginated rush
Juncus stygius var. americanus . . . ... bog rush

Juniperus horizontals ... ... ... ... creeping juniper
Leersia bnticubris .. ............ catch £y grass

Limose 1k aquatica .. ............ m udw ort

Listra conva lbrioides . .......... broad- 1pped tw ayb hde
Littore 1h unifbra . ... ........... Am erican shore-p hntain
Luzu b parvifbra ssp. me hnocarpa . smallfbwered woodrush
Lysim ach ia quadrifola . .......... whor bd bosestrife
Machaerantiera pinnatifida . ....... cuttaf ironp Ant

Ma hxis monophy Ibs -ar. brachypoda . . white adder $-m outh
Minuartia dawsonensis . .......... rock sandw ort

Mulh Enbergia unifbra . ........... one fbwered muh ¥
Najas gracillma . .............. s tnder naiad

Najas marina . ................ sea naiad

Oenotiera rhombipeah . . . ... ... .. rhom bic-peta td evening
prim rose

Opuntia macrorhiza . ............ p hins prick ¥ pear

Orobanclhe fascicubta . ........... c listered broom rape

Orobanche Idoviciana . .......... Louisiana broom rape

Orobanche unifbra . ............. one-fbwered broom rape

Osmorhiza depauperata . .. ........ b lintfruited swee tcice ¥

Panax quinquefofus ... .......... Am erican ginseng

P lhea atropurpurea . . ... ... .... purp b c iff-brake

Phace Ia frank Inii .. ... ... ... ... Frank In 3§ phace la

Pinguicthvu Baris . ... ... ... .. .. butterw ort

Phtantierachw lbta . ... ........ ¢ lib-spur orch id

Poawolfi.................... Wo Fs b lLegrass

Poygonum careyi .. ............. Carey $ smartweed

Po jgonum viviparum .. .......... a pine bistort

Pojtaenianutalli . ............. prairie-pars by

Potam oge ton vaginatus . .. ... ..... sheatied pondweed

Potamoge ton vaseyi .. ... .. ... ... Vasey's pondweed

Prenanties crepidinea . .. ......... nodding rattksnake-root

Brohminor .. .......... ... ... smallshin taf

Ranuncu lis Bpponicus . . .. ........ Lap hnd buttercup

Rhynchospora fisca ... .......... sooty-co bred beak-rush

Rorippa sessilfbra . .. ........... sessit-fbwered cress

Rudbeckia wibba ... ............ tiree- baved cone fbwer

Ruppia maritma . .............. ditch -grass

Salxmaccallana . .............. Maccall§ wilbw

Salxpella................ ... satiny wilbw

Sanicu b wiblata . . ... ... ... ... beaked snakeroot

Schedonnardus panicu htus . . . ... ... tum b kgrass

Scirpus cintonii . . ... ... ... ... Cinton § bu tush

Senecio indecorus . . .. ... .. ... ... e bgantgrounse 1

Sitne drummondii . ... ....... ... Drum m ond § cam pion

Soldagomolls . ............... soft go tlenrod

Soldago sciaphibh . ............. c 1ff go tlenrod

Sparganium gbmeratum . . ......... clstered bur-reed

St lhria bngipes ... ............ bng-staled chickweed

Sym ph oricarpos orbicu htus . . ... ... cora berry

Téphrosia virginiana . . ... ........ goat's-rue

Torreyoch ba pallda . . ........... Torrey § m anna-grass

Trillum nivad .. ... ... ... ... .. snow tri llum

Trimorpha acris ar. astroides . .. . .. biter ftabane

Trimorpha bnchophylh .. ......... shortray ftabane

Specia 1Concern (continued)
Trip bsis purpurea . . . . ..
Tsuga canadensis . ... ...
Utricu hria purpurea . . . . .
Utricu hria resupinata . . . .
Verbena simpéx .. ... ..
Vitis aestivals . ... ... ..
Wa Hst inia fragarioides . . .
Woodsia a pina . . ......
Xyrismontana . . . ......

LICH ENS

Endangered

Bue lla nigra . . .. ......
Cabphca parvub ... ...
Derm atocarpon m ou Insii . .
Leptogium apa hchense . . .
Lobaria scrobicu hta . . . . .
Parme Ia stictica . ......
Pseudocyphe lhria crocata .
Um bi Icaria torre facta . . . .

Threatened

Ce traria oakesiana . . . . ..
Coccocarpia pa hicoh . ..
Parme lastppea . ... ...

Specia lconcern

Anaptychia setifra . .............

Ce traria aurescens . . . . ..
C hdonia pseudorangiform is
Iobaria quercizans . . . ...

Pe tigera venosa .. ... ...

Sticta fi Iginosa . . . .. ...

MO SSES

Endangered
Sch istos  gia pennata . . . .

Specia 1Concern

Bryoxiphium norve gicum . .
Tomenthypnum faEifo lum .

EUNGI

Endangered

Fuscobo ttinus weaverae . .........
PBsathyre 1k cystidiosa ... .........
PBsathyre 1k rhodospora . ... .......

Specia lconcern

Laccaria gullsata . ... ..........
lactarius fi igine Is . . ... ........
Lysurus cruciatus . .. ............

purp b sand-grass
easternhem bck

purp t-fbwered b hdderw ort
hwvender b hdderw ort
narrow - taved \ervain

si her taf grape
barren s traw berry
a pine woodsia

m ontane ye lbw-eyed grass

a species
aspecies
a species
a species
aspecies
aspecies
a species
a species

a species
aspecies
a species

a species
a species
a species
a species
a species
a species

lim inous

of Ichen
of Ichen
of ichen
of Ichen
of Ichen
of Ichen
of ichen
of ichen

of ichen
of Ichen
of Ichen

of ichen
of ichen
of Ichen
of Ichen
of ichen
of ichen

moss

sword m oss

a species

a species
a species
a species

a species
a species
a species

of m oss

of fungus
of fungus
of fungus

of fungus
of fungus
of fungus



APPENDIX B
Wetland Hydrologic Conditions

Wetland conditions can be categorized hydrologically based upon landscape position and water
source. Wetlands occur in depressons, on dopes, or on extensive flats. They are supported by surface
water or ground water. The wetland’s interaction with surface water and ground water, and its
location either in a depression, slope, or extensive flat account for the major hydrologic differences.
Based on this principlethere are 9x basic wetland hydrologic conditions (Richard P Novitzki, personal
communication, 1988). Individual wetlands may be influenced by morethan one of these conditions.

1. Depresson Wetlands (occur in a topographic depression)
A. Ground Water (GW) supported Depression wetlands
B. Surface Water (SW) supported Depression wetlands

IV.  SlopeWetlands (occur on a dope such asariver floodplain or lake fringe)
A. Ground Water (GW) supported Slope wetlands
B. Surface Water (SW) supported Slope wetlands

V. Extensive Flat Wetlands (occur on large, flat plains)

A. Ground Water (GW) supported Extensive Flat Wetlands
B. Surface Water (SW) supported Extensve Flat Wetlands
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Depression Wetlands

Characteristics (& information sources):

1. Topographic depression interceptsthe regional water table. Usually indicated if the
water table in adjacent uplandsisat or near the same elevation asthe water level in the
wetland (geol ogic maps, hydrologic atlases, topographic maps, observation well data,

A. GW Supported Depression Wetlands

piezometer data, water well records, field investigation).
2. Inmost cases, lack of surface drainage away from ste. (topographic maps, field

observation)

3. Smaller watershed-to-wetland arearatio (topographic maps)

Relatively constant water quality - conductance, alkalinity, pH vary substantially less

with timethan in surface water depression wetlands (water quality analyss).
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B. SW supported Depresson Wetlands

Characteristics (& information sources):

1.
2.
3.

Occurswhere precipitation and overland flow collect in a depression. (topographic
maps, field observation).

Receives precipitation and overland flow and loses water by evapotranspiration and
ground water recharge (water budget analysis).

Bottom of depresson usually above local water table, or water level in wetland is
consistently above local water table (geologic maps, hydrologic atlases, topographic
maps, observation well data, piezometer data, water well records, field investigation).
Water levelsaretypically high in spring and decline throughout therest of theyear,
with smaller scale fluctuations dueto singlerainfall events (air photos, water level
records, field investigation).

L arger watershed-to-wetland area ratio (topographic maps)

Water quality varies between spring high water and fall low water. Conductance,
hardness, alkalinity lower in the spring and higher in the fall (water quality analyss).

Slope Wetlands

. GW Supported Slope Wetlands

Characteristics (& information sources):

ou ~whpE

Ground water discharges as springsor seepsat the land surface.

Continuous ground water inflow.

Drainage away from the site eliminates permanent ponding.

Usually occur at the bottoms of slopes, breaksin slopes, or on hillsides where ground
water dischargesto the land surface.

Increasing hydraulic head with depth (piezometer data).

Water quality reflectslocal ground water quality - relatively stable. pHe 7-9,
conductance* 150-500 pmhos, alkalinity « 100 -200 mg/I (water quality analys's).
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B. SW Supported Slope Wetlands —
Characteristics (& information sources):
1. Marginsof lake or stream.

2. Include shallow part of lake or river and
extends up dopeto periodically flooded

EVAPOTRANSPIRATION

z
o
e
o
E
-]
[
w
=
=

aress.
3. Water source predominantly lake or river OVERLAND

water. i — GOt
4. Water level usually above local water table Ml e - - - - =

(observation well data, piezometer data). s (amvinRne | UG
5. Drain asriver or lake stages fall. s —

Flow components of Surface Water Slope Wetlands

[1l. Extensve Flat Wetlands

It may be difficult or impossible to distinguish between surface-water supported and
ground-water supported extensve flats wetlands. There is probably a continuum between the two,
with the degree of surface and ground water support determined by climate, geology, peat
accumulation, and other factors. In each the soils are likely saturated to the surface during much
of the year. The functions of thetwo sysemsare smilar, and it may be more appropriate to
consder the extensive flats asa sngle category. However, the continuous wetness associated with
the ground-water supported systems may cause the accumulation of organic soils sufficient to
congtitute “ peat deposits’, whereasthe organic soils associated with surface-water supported
systems do not, suggesting a difference in the function of the two sysems (R.P. Novitzki, personal
communication, 1998).
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A. GW supported Extensive Flat Wetlands

Characteristics (& information sources):

1. Typically occur on large, relatively
flat plains (topographic maps, field
observation).

2. Originsdueto subsurface
stratigraphy or where other physical |
phenomenon cause ground water to | T e e
flow to the surface (geologic maps,
hydrol ogic atlases, topographic maps,
observation well data, piezometer
data, water well records, field
investigation).

3. Accumulation of organic soils
sufficient to constitute “ peat
deposits’ (geologic maps, soils maps,
field invegtigation). (Continuing
peat accumulation can separatethe
plant community from the ground
water source, changing the water Example of ground-water supported extensive flat wetland. (R.P.
balance from predominantly ground Novitzki, personal communication, 1998)
water to predominantly
precipitation, as wel as changing
the plant community).

4. Probably have spread outward from an original ground-water supported wetland area.
(Asthe wetland enlarged the available ground water discharge was spread over a larger
area and eventually the wetland area stabilized at the sSze where the water needed by
the plant community balanced the water supplied by ground water discharge and
direct precipitation).

5. Relatively flat and can drain from edges. Rarely flooded by more than a few inches.
Remain at or near saturation throughout mog of the year (air photos, water level
records, field investigation).

6. During prolonged periods of deficient precipitation, the surface may become dry, and
during extreme drought, the peat may become so dry asto support fires.

7. Likely wettest at the center and plant community zones may radiate out from the
center.

8. More likely to show réatively long term responses caused by drought cycles (air photos,
water level records, field investigation).
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B. SW supported Extensive Flat Wetlands

Characteristics (& information sources):

1. Typically occur on large, poorly
drained flat areas (topographic SURFACE-WATER SUPPORTED
maps, field observation). EXTENSIVE FLAT

2. Any streamsthat passthrough
such areas are typically of very
low gradient and do not
effectively drain the area
(topographic maps, field
observation).

3. During snowmelt and early spring
rains, may be flooded. In early
summer water may slowly drain
from storage in the wetland back

I ¢

into streams.
4. Soils beneath the wetland may be Water tsbl= may be at welland level
saturated for much of theyear . thrcughout most of the year

Water movement through the soil
isslow, inhibited by the low

gradients and lack of drainage(air Example of surface-water supported extensive flat wetland. (R.P.
photos, water level records, field Novitzki, personal communication, 1988)
investigation).

5. Accumulation of organic soils may
not be sufficient to constitute“ peat deposits’ (geol ogic maps, soils maps, field
investigation).

6. Likely wettest near streams and plant community zones may paralld the stream
network.

7. More likely to show relatively short term responses caused by variationsin annual
precipitation (air photos, water level records, field investigation).
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APPENDIX D — WETLAND INVENTORY AND RESTORATION POTENTIAL



APPENDIX D

SUMMARY OF WETLAND FUNCTIONAL VALUE RANKINGS AND CLASSIFICATIONS

Wetland Approximate |High Restoration
Wetland Unified Wetland Stormwater Floral Diversity I~ . .
Identification Ranking Susceptibility /Integrity Wildlife Habitat |Wetland Area Potential
o (acres) (Yes/No)
Classification
CA-W1 Manage 3 Least Low Medium/Low 0.75 No
CA-W3 Unique Highly Medium/High Medium/Low 0.3 Yes
CA-W4.1 Unique Slightly High High 0.2 No
CA-W4.2 Unique Moderately Medium/Low High 0.4 No
CA-W8 Manage 3 Least Low Medium 0.2 No
CC-W4.1 Manage 1 Moderately Medium Medium/High 1.1 No
CC-W5.1 Manage 3 Least Medium/Low Medium 1.5 No
CC-W5.2 Manage 3 Least Low Medium 4.2 No
CC-W5.3 Unique Moderately Medium/High High 6.2 No
CC-W5.4 Manage 3 Least Low Low 1.5 No
CC-W7.1 Manage 3 Slightly Medium/Low Medium 6.2 No
CC-W7.2 Manage 3 Least Low Low 1.4 No
CC-W9 Manage 3 Least Low Low 7.0 No
CC-W12 Unique Moderately Medium High 2.6 No
CC-W12 1a Manage 3 Least Low Medium/High 1.2 No
CC-W12.1b 1.8 No
CC-W14a 24.9 No
CC-W14b Manage 2 Least Medium/Low Medium/High 13.6 No
CC-W14c 6.3 No
CC-W16 Manage 3 Slightly Medium/Low Medium/Low 0.6 Yes
CC-W17 Manage 3 Slightly Medium/Low Medium/Low 17.5 Yes
CC-W29.2.1 Manage 3 Least Low Low 0.1 No
CC-W29.2.2 Manage 1 Moderately Medium Medium 1.3 No
CC-W29.2.3 Manage 1 Moderately Medium Medium 3.1 No
CC-W33.1 Manage 3 Least Low Medium/Low 20.9 Yes
CC-W33.2 Manage 2 Moderately Medium Medium/Low 1.1 No
CC-W33.3 Manage 1 Moderately Medium/High Medium/High 0.5 No
CC-W34 Manage 3 Slightly Medium/Low Medium 0.4 No
CC-W36.1 Manage 3 Least Low Medium/Low 1.3 Yes
CC-W37.3.1 Manage 3 Least Low Medium 2.5 No
CC-W76a 1.9 Yes
CC-W76b Manage 3 Least Low Medium/Low 0.1 Yes
CC-W76¢c 0.5 Yes
CH-W1.1 Manage 3 Moderately Medium/Low Medium 0.4 No
CH-W6 Manage 3 Least Medium/Low Medium 1.0 No
CH-W6.1 Manage 1 Moderately Medium/High Medium 0.8 No
CH-W6.2 Unique Moderately Medium High 0.9 No
CH-w8 Manage 3 Least Low Medium 4.0 No
CH-wW13 Unique Moderately High High 3.4 No
CL-W1.1 Manage 3 Least Low Medium 0.4 No
CL-W1.2 Manage 1 Highly Medium Medium 0.1 No
CL-W1.3 Manage 3 Least Low Medium 0.2 No
CL-W1.4 Unknown Highly Exceptional High 1.0 No
CL-W2 Manage 1 Highly High High 0.5 No
EC-W1.14 Unique Slightly Medium High 10.9 No
EC-W1.17 Manage 2 Slightly Medium/Low High 52.0 No
EC-W1.34 Manage 3 Least Low Low 0.5 No
EC-W1.45 Manage 2 Slightly Medium/Low High 0.6 No
EC-W1.48 Manage 3 Least Low Low 0.7 No
EC-W50 Manage 3 Least Low Medium/High 4.5 No
EC-W50.1 Manage 3 Least Low Medium 1.4 No
EC-W51 Manage 1 Moderately Medium Medium 3.5 No
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Wetland

Wetland Unified Wetland Stormwater Floral Diversity - . Approximate |High Restqrahon
- . L . Wildlife Habitat |Wetland Area Potential
Identification Ranking Susceptibility /Integrity
o (acres) (Yes/No)
Classification
EC-W52 Manage 1 Moderately Medium Medium 8.5 No
EC-W53 Manage 1 Moderately Medium Medium 16.2 No
EC-W53.1 Manage 1 Moderately Medium Medium 5.1 No
EC-W55a Manage 3 Least Low Medium 6.0 No
EC-W55b Manage 3 Least Low Medium 1.6 No
EC-W56a Manage 1 Slightly Medium Medium 2.2 No
EC-W56b Unique Moderately Medium High 27.8 No
EC-W57 Unique Moderately Medium High 48.8 No
EC-W62 Manage 2 NE NE NE 26.7 No
EC-W62.1 Manage 2 NE NE NE 1.5 No
EC-W62.2 Manage 3 NE NE NE 4.7 No
EC-W62.4 Unique Moderately Medium High 2.3 No
EC-W62a Unique Least Medium High 10.7 No
EC-W65 Manage 3 Least Medium/Low Medium 10.6 No
EC-W67a Manage 3 Least Low Low 4.3 No
EC-W67a.2 Manage 3 Least Low Low 0.7 No
EC-W69 Unique Moderately Medium High 2.7 No
EC-W74 Manage 2 Least Medium/Low High 3.0 No
EC-W74.2 Manage 3 Least Medium/Low Low 0.6 No
EC-W76a Manage 3 Least Low Low 1.6 No
EC-W77 Manage 1 Moderately Medium/High Medium 2.8 No
UEC-W1 Manage 1 Moderately Medium Medium 5.3 No
UEC-W3 Manage 3 Least Low Medium 5.6 No
UEC-W3.1 Manage 3 Least Low Medium 0.3 No
UEC-W4 Manage 3 Least Low Medium/Low 0.8 No
UEC-W5 Unique Moderately Medium High 1.9 No
UEC-W6 Manage 2 Moderately Medium/Low Medium/High 6.4 Yes
UEC-W6.2.1 Manage 3 Least Low Low 0.2 Yes
UEC-W6.2 Manage 3 Least Medium/Low Medium 0.3 No
UEC-W6.3 Manage 3 Least Low Medium 0.1 No
UEC-W6.4 Manage 3 Least Low Medium 0.7 Yes
UEC-W10 Manage 3 Slightly Medium/Low Medium 12.2 Yes
UEC-W10.1 Manage 3 Least Low Medium 0.2 No
UEC-W11 Manage 3 Least Low Medium 7.7 No
UEC-W13 Manage 1 Moderately Medium/High Medium/High 2.2 No
UEC-W13.1 Manage 3 Least Low Medium 0.1 Yes
UEC-W14 Manage 3 Slightly Medium/Low Medium 1.5 Yes
UEC-W14 .1 Manage 3 Least Low Medium 1.9 Yes
UEC-W16 Unique Moderately Medium/High High 291 No
UEC-W16.1 Manage 3 Least Low Medium 0.5 Yes
UEC-W16.2 Manage 3 Slightly Medium/Low Medium 0.2 No
UEC-W16.3 Manage 1 Moderately Medium Medium/High 2.2 No
UEC-W19 Manage 3 Least Low Medium/Low 6.9 No
UEC-W20 Unique Highly Exceptional Exceptional 28.8 Yes
UEC-W22 Manage 3 Least Low Low 1.2 Yes
UEC-W23 Manage 3 Least Low Medium 37.4 Yes
UEC-W26 Manage 3 Least Medium/Low Medium 224 Yes
UEC-W28 Manage 3 Moderately Low Medium 11.0 Yes
UEC-W31 Manage 3 Least Low Medium 1.6 Yes
UEC-W32 Manage 3 NE NE NE 8.5 No
UEC-W37 Unique Moderately High High 5.1 No
UEC-W38 Manage 3 Least Low Medium 5.1 No
UEC-W43 Unique Highly Exceptional High 1.2 No
UEC-W89 Manage 3 Slightly NE Medium 0.8 Yes
HS-W3 Manage 1 Moderately Medium Medium/High 1.4 Yes

D-2



Wetland

Wetland Unified Wetland Stormwater Floral Diversity - . Approximate |High Restgrahon
- . s . Wildlife Habitat |Wetland Area Potential
Identification Ranking Susceptibility /Integrity
o (acres) (Yes/No)
Classification

HS-W3.1 Manage 1 Moderately Medium Medium/High 0.4 No
HS-W4.1 Manage 1 Moderately Medium Medium 1.0 Yes
HS-W8.2 Manage 1 Moderately Medium/High Medium/High 0.3 No
HS-W8.2.1 Unique Moderately High Medium/High 0.2 Yes
HS-W8.2.2 Manage 3 Slightly Medium/Low Medium 0.2 No
HS-W16.1 Manage 3 Least Low Medium 0.4 No
LB-W1 Unique Moderately Medium High 11.9 No
LB-W2 Manage 3 Least Low Medium 0.1 No
LB-W3 Manage 3 Least Low Medium 0.9 No
LCC-W2 Manage 3 Least Low Medium 1.4 Yes
LCC-W7 Manage 3 Slightly Medium/Low Medium 2.8 Yes
LCC-W15.1 Manage 2 Moderately Medium Medium/Low 0.3 No
LCC-W21 Manage 2 Moderately Medium Medium/Low 1.9 Yes
LCC-W22 Manage 1 Moderately Medium/HIgh Medium 1.3 No
LCC-W34.2 Manage 3 Slightly Medium/Low Medium 0.1 Yes
LCC-W36.1 Manage 3 Least Low Medium 0.1 Yes
SCC-W9a Manage 2 Moderately Medium/Low Medium/High 42.0 No
SCC-W10 Manage 1 Moderately Medium/High Medium/High 1.0 No
SCC-W11 Manage 1 Slightly Medium Medium 6.5 Yes
SCC-W12.1 Manage 2 Moderately Medium/Low Medium/High 20.5 Yes
SCC-W12.4 Manage 3 Least Low Medium 1.1 No
SCC-W13 Manage 3 Least Medium/Low Medium 1.2 Yes
SCC-W14 Manage 3 Slightly Medium/Low Medium 1.4 No
SCC-W20 Manage 3 Slightly Medium/Low Medium 1.0 Yes
SCC-W20.1 Manage 1 Moderately Medium Medium/High 0.2 Yes
SCC-W22.2.1 Manage 1 Slightly Medium High 4.0 No
SCC-W21.1 Manage 3 Least Low Medium 0.4 Yes
SCC-W22.2.2 Manage 1 Slightly Medium High 5.7 No
SCC-W22.2.4 Manage 2 Highly Medium/High Medium/High 0.5 No
SCC-W24 Manage 1 Highly Medium Medium NE Yes

NE= Needs further evaluation.

D-3



DISTRICT CC Unified Rank: Manage 3
Wetland CC-W16 Stormwater Susceptibility: Slightly

CC-W16 is a potential wetland restoration that could provide mitigation or wetland banking credit. The wetland
portion west of the property line has been tiled and run underground. It was subsequently dozed and is now a
hayed waterway. Water is currently flowing into a tile inlet located on the property line. Potential restoration
of this basin would involve creating a berm at the property line to restore the wetland to the east.

DISTRICT CC Unified Rank: Manage 3
Wetland CC-W17 Stormwater Susceptibility: Slightly

CC-W17 is a potential wetland restoration that could provide mitigation or wetland banking credit. A stream
entering from the NW and tile lines entering from the north and northeast provide the primary hydrology for
this wetland. This wetland appears to have had the water level lowered by as much as 6-feet by ditching. As
discussed in the Critical Storage Pond Descriptions, restoration of this basin will occur with the new proposed
water level at the 888’ elevation.

DISTRICT CC Unified Rank: Manage 3
Wetland CC-W33.1 Stormwater Susceptibility: Least

CC-W33.1 is a potential wetland restoration that could provide mitigation or wetland banking credit. This
wetland has been partially drained by a ditch. At its deepest the ditch is approximately 7-feet below the
existing ground elevation. Restoration of this basin would involve raising the water level to the 912.5’
elevation.

DISTRICT CC Unified Rank: Manage 3
Wetland CC-W36.1 Stormwater Susceptibility: Least

CC-W36.1 is a wetland that could be enhanced but would likely not provide any wetland mitigation or banking
credit. The wetland is currently dominated by reed canary grass. Enhancements to this basin would involve
flooding out the reed canary grass to reestablish emergent vegetation. This wetland has been listed as an
enhancement opportunity due to the low cost of the required activity to raise the water level. An existing
driveway forms a natural berm. A 24-inch CMP is located under the driveway to provide for the wetland
drainage. Placing a structure around the existing CMP and raising the water to approximately 909’
(depending on the driveway elevation) will enhance this wetland.

DISTRICT CC Unified Rank: Manage 3
Wetland CC-W76 Stormwater Susceptibility: Least
CC-WT76 is a potential wetland restoration that could provide mitigation or wetland banking credit. This

wetland has a ditch outlet and has been partially drained. Restoration will occur by raising the outlet elevation
to the 916’ elevation, as discussed in the Critical Storage Pond Descriptions.
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DISTRICT LCC Unified Rank: Manage 3
Wetland LCC-W2 Stormwater Susceptibility: Least

LCC-W2 is a potential wetland restoration that could provide mitigation or wetland banking credit. The outlet
for this wetland is an intermittent stream. Downcutting (approximately 10-feet) has occurred that has resulted
in a loss of wetland hydrology. It has been converted from a shallow marsh to a wet meadow dominated by
reed canary grass with remnant pockets of blue vervain and green bulrush. Install berm with outlet to raise
water level approximately 2-feet.

DISTRICT LCC Unified Rank: Manage 3
Wetland LCC-W7 Stormwater Susceptibility: Slightly

LCC-W7 is a potential wetland restoration that could provide mitigation or wetland banking credit. The current
property owner has indicated that this wetland has a ditch outlet to aid in draining the wetland. Restoration
could be accomplished if a ditch block was installed with an outlet raised to pre-ditch elevations. Property
owner also indicated that water flow through his property has increased from development located east
County Road 11.

DISTRICT LCC Unified Rank: Manage 2
Wetland LCC-W21 Stormwater Susceptibility: Moderately

LCC-W21 is a wetland that could be enhanced but would likely not provide any wetland mitigation or banking
credit. This wetland is a medium quality basin with a diverse assemblage of plants within the deeper portions
of the wetland and reed canary grass dominating the fringe of this basin. Enhancement would involve
eliminating the reed canary grass along the fringe. Due to the vegetative diversity of the majority of the
wetland being high it would likely qualify for a DNR partnership grant.

DISTRICT LCC Unified Rank: Manage 3
Wetland LCC-W34.2 Stormwater Susceptibility: Slightly

LCC-W34.2 is a small basin that could be restored for wetland mitigation or banking credit. This site has
been listed because restoring this basin would help minimize down cutting occurring in a creek downstream:
Steep slopes to the stream limit wetland to a narrow fringe along the stream. There is a small depression
located near the culvert under County Road 140. Restoration just downstream of the culvert with a berm and
structure would reduce discharge to creek and create a small wetland.

DISTRICT LCC Unified Rank: Manage 3
Wetland LCC-W36.1 Stormwater Susceptibility: Least

LCC-W36.1 is a wetland that could be restored for wetland mitigation or banking credit. This site may not
have sufficient hydrology to be delineated as jurisdictional wetland. A driveway has diverted drainage from the
west. It appears as though the diversion of drainage has resulted in a lack of hydrology to the basin. There
may also be a tile line that contributes to the removal of hydrology in this basin. This site was shown on the
National Wetland Inventory map and also showed open water on the 1994 aerial photograph. At the time of
the field visit there were no indications of recent inundation and it was not dominated by wetland vegetation.
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Hydrology is likely not sufficient to be a jurisdictional wetland. Restoration could be accomplished if drainage
is allowed to flow to the depression. Low priority restoration due to location next to road and small size if
restored.

DISTRICT SCC Unified Rank: Manage 1
Wetland SCC-W11 Stormwater Susceptibility: Slightly

SCC-W11 is a basin that could be restored for wetland mitigation or banking credit. A ditch near the outlet
under County Road 140 is approximately 8 feet deep and partially drains this basin. It runs parallel to County
Rd 147. The greatest effect of the ditch can be observed in the north end of the wetland. Further south it
runs along an upland area and therefore does not affect the wetland. Raising the outlet elevation would
restore the north portion of this wetland.

DISTRICT SCC Unified Rank: Manage 3
Wetland SCC-W20 Stormwater Susceptibility: Slightly

SCC-W20 is a wetland that could be enhanced but would likely not provide any wetland mitigation or banking
credit. This wetland is a medium quality sedge meadow. Redtop is the species that is non-native but is easily
managed with prescribed burning. Due to the vegetative diversity of the majority of the wetland being high it
would likely qualify for a DNR partnership grant.

DISTRICT SCC Unified Rank: Manage 3
Wetland SCC-W21.1 Stormwater Susceptibility: Least

SCC-W21.1 is a wetland that could be restored to provide wetland mitigation or banking credit The National
Wetland Inventory map indicates a Shallow Open Water basin. This wetland has been drained, likely by tile,
to reduce the size of the basin and hydrology to a Wet Meadow. Manipulation of the tile would restore this
wetland basin.

DISTRICT HS Unified Rank: Manage 1
Wetland HS-W3 Stormwater Susceptibility: Moderately

HS-W3 is a wetland that could be restored for wetland mitigation or banking credit. A swale has been created
to lower wetland historic water elevations. A low berm at the swale to restore the natural overflow of this
wetland would enhance the basin. The center portion of the wetland that continues to be an emergent marsh
has high floral diversity. A large fringe area of reed canary grass surrounds the emergent marsh. If restored
this wetland would serve as a valuable storage area to reduce rates to downstream wetland and stream
channel. It also provides a link to a high quality oak forest.
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DISTRICT HS Unified Rank: Manage 1
Wetland HS-W4.1 Stormwater Susceptibility: Moderately

HS-W4.1 is a wetland that could be enhanced but would likely not provide any wetland mitigation or banking
credit. This wetland has been periodically plowed, but more recently allowed to regenerate to a sedge
meadow. Overall, the quality of this community is excellent, given the level of past disturbance by farming.
Due to the vegetative diversity of the majority of the wetland being high it would likely qualify for a DNR
partnership grant.

DISTRICT HS Unified Rank: Manage 1
Wetland HS-W8.2.1 Stormwater Susceptibility: Moderately
HS-W8.2.1 is a wetland that could be enhanced and has potential to provide wetland mitigation or banking
credit. Small outlet ditch, maybe hand-dug. Hydrology would be very easy to restore to this basin. Overall,
this wetland is of high to exceptional quality for the study area. This is a good quality depressional wetland in
nice oak woodland. This woodland would make a good park/natural area that offers passive and active
restoration opportunities.

DISTRICT CA Unified Rank: Unique
Wetland CA-W3 Stormwater Susceptibility: Highly
CA-W3 is a wetland that could be enhanced but would likely not provide any wetland mitigation or banking
credit. This wetland is a partially excavated cattle pond. The portion of the basin that has not been

excavated is a sedge meadow. Restoration of this wetland would involve regrading the sides of the
excavated portion to the original contours and restoring it to a sedge meadow. This project would likely not

be done unless the adjacent upland is restored.

DISTRICT UEC Unified Rank: Manage 2
Wetland UEC-W6 Stormwater Susceptibility: Moderately
UEC-WE6 is a wetland that has high restoration potential. This wetland has a culverted outlet to Lake Bavaria.
Raising the water level would enhance wetland vegetation. Further evaluation of this wetland is required to
determine restoration strategies to be implemented and potential to provide wetland mitigation or banking
credit.

DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W6.2.1 Stormwater Susceptibility: Least

UEC-W6.2.1 is a wetland that has high restoration potential. This wetland is an isolated excavated pond that
primarily receives hydrology from surface flow. Further evaluation of this wetland is required to determine
restoration strategies to be implemented and potential to provide wetland mitigation or banking credit.
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DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W6.4 Stormwater Susceptibility: Least

UEC-W6.4 is a wetland that has high restoration potential. This wetland is located adjacent to a golf course
and has a tile line outlet. A prescribed burn rotation as part of the golf course management plan could be
established. Further evaluation of this wetland is required to determine restoration strategies to be
implemented and potential to provide wetland mitigation or banking credit.

DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W10 Stormwater Susceptibility: Slightly

UEC-W10 is a wetland that has high restoration potential. This wetland outlets via a ditch or swale to Lake
Bavaria. Previous enhancement of this wetland has been conducted since 2008. Further evaluation of this
wetland is required to determine current elevation of the outlet, additional restoration strategies that may be
implemented, and potential to provide wetland mitigation or banking credit.

DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W13.1 Stormwater Susceptibility: Least

UEC-W13.1 is a wetland that has high restoration potential. This wetland is a small isolated that primarily
receives hydrology from surface flow. Further evaluation of this wetland is required to determine restoration
strategies to be implemented and potential to provide wetland mitigation or banking credit.

DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W14 Stormwater Susceptibility: Slightly

UEC-W14 is a wetland that has high restoration potential. This wetland is depressional and primarily receives
hydrology from surface flow. Wetland hydrology could likely be restored by creating a berm across an existing
swale. Further evaluation of this wetland is required to determine restoration strategies to be implemented
and potential to provide wetland mitigation or banking credit.

DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W14.1 Stormwater Susceptibility: Least

UEC-W14.1 is a wetland that has high restoration potential. Down cutting at the outlet has reduced hydrology.
An Intermittent stream is located downstream of the wetland. This wetland is a valuable storage area that
helps reduce flow rates to the stream. If surrounding land use develops without utilizing this wetland for
storage, erosion along the stream will be accelerated. The wetland is currently dominated by reed canary
grass and could have its vegetative and wildlife habitat improved with construction of a berm at the outlet to
restore the hydrology of the wetland. The wetland is also an important part of a wildlife corridor.
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DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W16.1 Stormwater Susceptibility: Least

UEC-W16.1 is a wetland that has high restoration potential. A creek/channel located east of the wetland has
water elevations below the wetland. A natural upland ridge is located between the wetland and the channel.
Some low spots have been created along the natural upland ridge. Restoration of the wetland would involve
filling in the low spots along the upland ridge and creating a more stable pipe outlet or reinforced rip rap outlet
from the wetland to the channel.

DISTRICT UEC Unified Rank: Unique
Wetland UEC-W20 Stormwater Susceptibility: High

This wetland represents perhaps the best quality and most intact sedge/wet meadow in the north Bavaria
study area. Despite this, it appears that there were past attempts to drain the wetland, particularly at its lower
end (east side), where a channel was dug and some chaotic excavation conducted, lowering the quality of the
wetland. The entire wetland basin would benefit from installing a small berm/control structure at the narrow
outlet for this wetland. This represents a good opportunity for restoration because of the narrowness of the
outlet and the good benefits from a small amount of effort. Restoration of this wetland would also benefit the
two surrounding upland forests by improving the quality of native habitats in the area.

DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W22 Stormwater Susceptibility: Least

This relatively small, farmed wetland (1.2 acres) represents a good opportunity to vegetatively restore a
wetland basin. Under the current (2006) mitigation allowances, vegetative restoration of previously farmed
wetlands can receive 100 percent new wetland creation credit.

DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W23 Stormwater Susceptibility: Least

At nearly 40 acres in size, this prior-drained wetland represents perhaps the best opportunity in the north
Bavaria NRI area to restore a large wetland, with a minimal amount of effort. The ditch outletting this wetland
is narrow, with hills on either side, enabling a small berm and outlet structure to be installed. The greatest
challenge in restoration of this wetland basin would be managing the nonnative reed canary grass that
currently dominates the site. Because of the large size of this site, it has the potential to improve water quality
across a large portion of this area, as well as improve the overall quality and quantity of native habitats for
wildlife and plants. This wetland appears to be an outstanding banking opportunity.
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DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W26 Stormwater Susceptibility: Least

This wetland has been ditched and outlets through a narrow ditch to wetland UEC-28 to the south. The outlet
is narrow and lends itself well to berming and the installation of some type of control structure to allow for
restoration of hydrology and vegetation in this wetland. Reed canary grass is a substantial component of the
vegetation here and may represent the larger effort for restoration. This wetland appears to be a good
mitigation/banking opportunity.

DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W28 Stormwater Susceptibility: Moderately

This wetland represents a modest opportunity for restoration of a wetland. It has already been partially
excavated and an outlet structure installed (berm and outlet corrugated metal pipe outlets). In unexcavated
portions, the wetland vegetation is dominated by the nonnative reed canary grass. This could be managed to
the benefit of native plants, or potentially shallowly excavated (~6-12 inches) to remove reed canary grass,
with subsequent seeding of native species.

DISTRICT UEC Unified Rank: Manage 2/3
Wetland UEC-W30 Stormwater Susceptibility: Least/Moderately

This wetland is actually two basins separated by a shallow ditch. Collectively, these two basins appear to be
good opportunities for restoration. However, the shallow relief in the area requires that a more detailed
topographic survey of the area be completed to better understand the most strategic location for placing
appropriate berms/structures and the extent of hydrologic restoration that would occur.

DISTRICT UEC Unified Rank: Manage 3
Wetland UEC-W89 Stormwater Susceptibility: Slightly

UEC-W89 is a wetland that has high restoration potential. Further evaluation of this wetland is required to
determine restoration strategies to be implemented and potential to provide wetland mitigation or banking
credit.

WETLANDS LOCATED OUTSIDE THE CITY

The wetlands below are located outside the City and generally comprise the headwaters of Chaska Creek,
named the Upper Chaska Creek area. The Upper Chaska Creek area consists of mostly agricultural land
use. The Upper Chaska Creek area has a large impact on the stormwater quantity and quality in Chaska
Creek and has been included for modeling accuracy. The wetlands located in the Upper Chaska Creek area
were visited in the field, although MNRAM was not used to determine the functions and values of the
wetlands. Therefore, the wetland summaries below are generally less detailed than those for the wetlands
located in the City and do not include rankings or stormwater susceptibilities.
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DISTRICT CC Restoration Priority: 4
Wetland CC-W1

CC-W1 is a potential wetland restoration that could provide mitigation or wetland banking credit. This wetland
has a ditch outlet to aid in draining the wetland. Restoration could be accomplished if a ditch block was
installed with an outlet raised to pre-ditch elevations.

DISTRICT CC Restoration Priority: 2
Wetland CC-W2 DNR Protected Water ID: 204W
CC-W2 is a DNR protected wetland. The quality of this wetland could possibly be improved by the
construction of an outlet to raise the normal water level, but would likely not provide any wetland mitigation or
banking credit. A detailed classification of the wetland and coordination with the DNR would be required prior
to raising the water level of this wetland.

DISTRICT CC

Wetland CC-W3

The quality of CC-W3 could possibly be improved by the construction of an outlet to raise the normal water
level, but would likely not provide any wetland mitigation or banking credit.

DISTRICT SCC

Wetland SCC-W1.1

SCC-W1.1 is a potential wetland restoration that could provide mitigation or wetland banking credit. This
wetland has a ditch outlet to aid in draining the wetland. Restoration could be accomplished if a ditch block
was installed with an outlet raised to pre-ditch elevations.

DISTRICT SCC

Wetland SCC-W1.2

SCC-W1.2 is a potential wetland restoration that could provide mitigation or wetland banking credit. This
wetland has a ditch outlet to aid in draining the wetland. Restoration could be accomplished if a ditch block
was installed with an outlet raised to pre-ditch elevations.

DISTRICT SCC Restoration Priority: 3
Wetland SCC-W2

SCC-W?2 is a potential wetland restoration that could provide mitigation or wetland banking credit. This

wetland has a ditch outlet to aid in draining the wetland. Restoration could be accomplished if a ditch block
was installed with an outlet raised to pre-ditch elevations.
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DISTRICT SCC

Wetland SCC-W4

SCC-W4 is a low quality wetland that could possibly be improved by the construction of an outlet to raise the
normal water level, but would likely not provide any wetland mitigation or banking credit.

DISTRICT SCC

Wetland SCC-W7 DNR Protected Water ID: 22W
SCC-W?7 is a DNR protected wetland. The quality of this wetland could possibly be improved by the
construction of an outlet to raise the normal water level, but would likely not provide any wetland mitigation or
banking credit. A detailed classification of the wetland and coordination with the DNR would be required prior
to raising the water level of this wetland.

DISTRICT SCC

Wetland SCC-W8

SCC-WS8 is a potential wetland restoration that could provide mitigation or wetland banking credit. This

wetland has a ditch outlet to aid in draining the wetland. Restoration could be accomplished if a ditch block
was installed with an outlet raised to pre-ditch elevations.
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APPENDIX E - UPLAND COMMUNITY DESCRIPTIONS



DISTRICT GC
Community GC-U-1 Unified Rank: Manage 3

Oak Woodland-Brushland NHP Method Rank: D

This community is similar to the preceding community, but has less canopy cover and covers a substantially
larger area. It is composed of two separate wooded pastures. This community is of poor quality. The
dominant tree species in the canopy are white and bur oak, which average about 24 inches in diameter.
There is substantial tree cutting for lumber in the southern parcel of this community with a portable sawmill set
up within the pasture and numerous stacks of oak boards. One cored 30-inch bur oak in this community was
estimated to be 139 years of age. Another tree, a 34-inch cut bur oak was found to be 159 years of age.
Large basswoods are also occasionally found in the canopy and average about 22 inches. Smaller trees
include green ash, Siberian elm and ironwood.

The shrub layer is generally sparse to absent as a result of long-term moderate grazing. Eastern red cedar,
wolfberry, gooseberry, and prickly ash are most common. All of these species indicate moderate to heavy
grazing. The ground layer is dominated by nonnative pasture grasses such as bluegrass, with the native
Pennsylvania sedge more common in shaded areas. Flowering plants that were less common included
Canada goldenrod, bergamot, and Virginia waterleaf.

Disturbance indicators: Grazing and tree cutting are the most influential activities on this site. Both are
currently taking place. Alteration of species composition and community structure by grazing has significantly
lowered the overall quality of this community.

Restoration potential: Good

Similar to the preceding community, this area has the potential to be seeded with native grasses and forbs if it
is retired from pasture. This, along with periodic prescribed fire would help to maintain the quality of this oak
dominated community. Like community GC-U-2 area has the potential to become a good quality natural area
or light recreational park, providing an important corridor of connectivity for wildlife.

Community GC-U-2 Unified Rank: Manage 3
Mesic Oak Forest NHP Method Rank: D

This oak forest is currently grazed. The nearly closed canopy was composed solely of bur oak that average
about 22 inches in diameter. One 20-inch bur oak was cored and estimated to be 131 years of age. EIm trees,
averaging 6 inches in diameter occur occasionally under the oak canopy and are beginning to intrude into the
crowns of oaks. The shrub layer is very sparse because of the pressure placed on small trees and shrubs by
moderate long-term grazing. The most common shrubs include European buckthorn and ironwood, with black
raspberry and gooseberry being less frequent. The ground layer is composed largely of nonnative pasture
grasses, particularly in the more open areas. Under canopy areas commonly have Pennsylvania sedge. The
most frequently encountered forb was Canada goldenrod.

Despite the lack of ecological richness on this site, it is very picturesque. The large oak trees and gently
rolling landscape form a visually pleasing and shaded setting. This site presents an excellent opportunity for a
semi-natural community park or a natural area if it is someday retired from pasturing.
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Disturbance indicators: The presence of moderate to heavy grazing has significantly altered this community.
Restoration potential: Good

This area would require only a moderate investment in seeding of native plants and the regular application of
fire in recovering to substantially better quality. It provides one of the best opportunities in the area for a low
cost restoration of a natural community. Restoration potential of this site is given added value due to the
adjacent wetlands and oak forests.

Community GC-U-3 Unified Rank: Manage 2
Mesic Oak Forest, Big Woods Section NHP Method Rank: C

This formerly grazed oak forest occurs on gently rolling hills. It has a canopy cover that averages about 70%
and is dominated by bur and red oak averaging 14 inches in diameter. One 18.5-inch bur oak was cored and
found to be 131 years of age. Sugar maple is common in the canopy on the south and west sides with white
birch, white oak, and black cherry also occurring occasionally. There were a number of trees that were
toppled by wind during the growing season of 1998. Also, some woodcutting has taken place in the past with
wood piled in one of the two small wetlands that occur in the community.

The shrub layer varies in thickness from sparse to moderate and is dominated by prickly ash. Other common
members of the shrub layer include European buckthorn, wolfberry, and ironwood. The codominance of these
species suggests at least moderate grazing for an extended period of time. The southernmost segment of this
community has been grazed more recently and intensely with a shrub layer dominated by sugar maple
seedlings and a sparser ground cover.

The ground layer of this community is moderately rich in species with at least 22 species present. However
the ground layer is generally dominated by just a few species that are indicative of disturbance. These include
Pennsylvania sedge, rough avens, and nonnative pasture grasses.

Disturbance indicators: The dominance of the shrub layer by the species ironwood, wolfberry, buckthorn, and
prickly ash indicate grazing for an extended period of time. Also, woodcutting and piling of wood in wetlands
has taken place.

Restoration potential: Good

Activities would include nonnative brush removal, limited seeding of native grasses and forbs, and periodic
prescribed fires. Substantial recovery of this forest could be accomplished with consistent, active
management.

Community GC-U-4 Unified Rank: Manage 2
Maple-Basswood Forest NHP Method Rank: C

This forest is one of the few maple-basswood communities in the study area with an intact canopy with a
good species composition. It is dominated by white oak and sugar maple that average 22 and 12 inches,
respectively. Red oak was also a co-dominant in the canopy in the past, but plays a secondary role following
selective logging of red oak in the past 10 or 20 years. Cut red oaks ranged from 20 to 30 inches in diameter,
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with ages from 137 to 151 years seen. American elm is the dominant member of the subcanopy with average
size being about 10 inches.

The shrub layer of this forest is sparse, a function of both past grazing and the dense shade cast by the
closed canopy. The most common members of the shrub layer are sugar maple seedlings which are found in
patches where sunlight reaches the forest floor in greater amounts. Also scattered throughout are bitternut
hickory seedlings. The ground layer is variable, but appears to have been strongly influenced by grazing. The
most common members of the ground layer include sweet cicely, Virginia waterleaf, bedstraw, and
Pennsylvania sedge. No spring flowering plants were noted during the field visit. Later documentation of
spring flowers would raise the rank of this community slightly. A number of wildlife species seen during the
survey include several species of songbirds and a red fox indicate the community is used frequently by
wildlife. Overall, the largest factors affecting this community are a past history of logging and grazing, and the
fragmentation of the site by a road splitting the site. These influences lower the quality of an otherwise good
site.

Disturbance indicators: Grazing and logging have both strongly influenced this community, although logging
has been less of an influence on the overall species composition. A field road was also cut through this
community in the past, fragmenting it.

Restoration potential: Good

Reintroduction of a few native grasses and forbs, rest from agricultural disturbance, and planting of local
ecotype native trees to close the canopy where the field road exists are all activities that would improve the
quality and function of this site. Since this is one of the better quality remnants of Big Woods in the study
area, this community takes on added significance and should be considered for protection and restoration as
part of a network of natural area corridors within Chaska and adjoining communities.

Community GC-U-5 Unified Rank: Manage 3
No Community Classification NHP Method Rank: NA

This area does not have enough natural community characteristics to be classified or ranked under the MN
DNR Natural Heritage Program guidelines. This rolling upland area has scattered brush and trees about 9
inches in diameter. It is dominated by nonnative grasses, including smooth brome and reed canary grass. The
most common native forb is Canada goldenrod. It appears to have a long history of agricultural use,
especially grazing.

Disturbance indicators: The dominance of this area by nonnative, cool season grasses indicates a long
history of moderate to heavy grazing. This area also has an electrical utility line crossing east-west near the
south end.

Restoration potential: Poor

This site would require significant investments of time and plant materials to improve in quality. This site could
be planted to native trees to develop a forest of oaks or maple/basswood. It could also have prescribed fire
applied on a regular basis (in concert with native grass/forb planting) to maintain the currently open character.
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Community GC-U-6 Unified Rank: Manage 2
Mesic Oak Forest NHP Method Rank: CD

This relatively small oak forest occurs on a gentle north-facing slope just south of Victoria Drive. It is
characterized by large bur and white oak, which form a nearly closed canopy. These tall, straight trees
average about 26 inches in diameter, with some reaching 36 inches. One 26-inch bur oak was cored and
determined to be 129 years of age. American elm about 5 inches in diameter dominates the subcanopy and in
some cases is beginning to interfere with normal growth of the oaks. There are several locations in this
community where windfalls have toppled oaks and left openings in the canopy.

The shrub layer varies from thin to moderately thick with the most common shrubs being prickly gooseberry,
European buckthorn, prickly ash, and common elderberry. The ground layer is exhibits moderate species
richness with the most common species being Virginia waterleaf, shining bedstraw, common violet and false
nettle. The general composition of this community, especially the presence of thorny species in the shrub
layer tends to indicate a history of grazing. There is some storing of equipment and use of the woods as a
bone yard to store discarded materials and items, as well as a number of often used ATV ftrails.

Although highly unlikely given the recent history of this site, there are some small mounds distributed in a
regular pattern on the south side of this community. It would be recommendable to have these inspected by a
person qualified to assess cultural resources in the unlikely event that they are Native American earthen
structures.

Disturbance indicators: The presence of thorny shrubs and lack of species richness in the ground layer
indicate a history of grazing. There is also some storage of equipment, discarded materials and stockpiles of
various items within this community. ATV ftrails also negatively impact the quality of this small, isolated site.

Restoration potential:  Good

This site would require a relatively small amount of resources to improve in quality. This area is part of a
corridor of connected wetlands, woodlands and waterways extending to the south and west. If restoration of
this forest community is carried out, it is recommendable to restore the composition and function of the
adjacent wetlands at the same time. Suitable restoration activities for this forest site include removal of
nonnative/invasive species, regular prescribed fires to stimulate native grasses, and oak reproduction, and
some reintroduction of native plant species to the site.

Community GC-U-7 Unified Rank: Manage 3
Maple-Basswood Forest NHP Method Rank: D

This forested community occurs on a gentle north-facing. Quarrying to the west and in the forest, as well as a
past history of intense grazing make the overall quality poor. The canopy of this forest is dominated by open-
grown bur oak and sugar maple, which average about 18-inches. One open-grown 32-inch sugar maple was
cored and found to be 109 years old, while a 20.5-inch bur oak was found to be 109 years of age. Other
canopy trees that were less common include basswood, butternut, boxelder, and green ash.

The shrub layer of this community varies from relatively open to thick and is dominated by prickly ash, with
ironwood being common as well. Overall, the shrub layer is composed of thorny species, which become
established with heavy grazing. The ground layer is variable, but generally made up of nonnatives, or natives
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that colonize disturbed areas. These include the natives Virginia waterleaf and honewort, and the nonnatives
catnip, smooth brome and stinging nettle.

Disturbance indicators: The presence of several hollowed out areas indicates past quarrying in this forest.
Dominance of the shrub and ground layer by species that follow heavy grazing indicates a long history of that
activity. The presence of some refuse and a field road through the forest also contributes to indications that
this forest was heavily disturbed.

Restoration potential: Poor

This site would require substantial input to recover to improved quality. Brush cutting, and seeding of native
grass, flower and tree species would need to be accomplished for the area to improve. The area should
recover to slightly better quality if left undisturbed. However, substantial improvement would require active
restoration.

Community GC-U-8 Unified Rank: Manage 3
No Community Classification NHP Method Rank: NA

This area may have been an old home site or a stockyard at one time. It is located near the top of a rise with
on a gentle north slope. There are indications that it was released from mowing or grazing in the past few
decades. It has a few large trees composed of bur oak, sugar maple, basswood and others. Growing under
canopy and between these larger trees are pole-sized trees of elm and other species. The most common
species in the shrub layer is smooth sumac, which can be thick at times. The ground layer is composed of a
number of native and nonnative species that indicate disturbance. These include motherwort, Virginia
waterleaf and reed canary grass. Located on the southwest side of this site is a small depressional wetland,
which may be natural, or possibly excavated for cattle watering if the area was used as a stockyard.

Overall, this site is characterized by indicators of disturbance and does not have enough natural community
characteristics to be classified or ranked under the MN DNR Natural Heritage Program guidelines.

Disturbance indicators: This site is largely defined by past disturbance from use for a home site and/or
agriculture. So much so, not enough natural community character remains to classify or rank under MN DNR
NHP guidelines.

Restoration potential:  Poor

This site would require a significant amount of restoration work to recover to a moderate quality natural
community. Suitable restoration activities could include the cutting/removal of invasive and/or exotic species
followed by planting of native trees and shrubs, as well as native grass and forb seeding.

Community GC-U-9 Unified Rank: Manage 3
No Community Classification NHP Method Rank: NA

This area appears to be mostly wetland that has been partially drained. It is dominated by the non-natives
reed canary grass and stinging nettle, with native species playing a secondary role in the ground layer. There
is about 20% canopy cover of young trees, with the invasives Siberian elm and boxelder most common.
These average about 8 inches in diameter. Other woody species include American elm, wolfberry, common
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elderberry, and prickly ash. This area does not have enough native/natural community characteristics to be
classified or ranked under the MN DNR Natural Heritage Program guidelines.

Disturbance indicators: The dominance of this entire area by aggressive and/or nonnative species indicates
some form of past disturbance. This likely included altered hydrology caused by ditching/drainage of the
wetland, as well as possibly being grazed, hayed, or plowed.

Restoration potential: Moderately poor

Because of the lack of native composition and function, this area would require substantial inputs to improve
in quality. Potential activities for improvement include restoring historic water regime, prescribed burning to
control the reed canary grass/stinging nettle and reintroduction of desirable native species.

Community GC-U-10 Unified Rank: Manage 2
Lowland Hardwood Forest NHP Method Rank: CD

This community occurs along a small tributary of Chaska Creek just north of County Road 10. It is composed
of a small riparian area and adjacent upland, both of which were grazed in the past. It appears that the
portions of this community that could be reached with farm machinery were planted to nonnative cool season
grasses such as Kentucky bluegrass and smooth brome. As a result, the majority of native species are
immediately adjacent to the waterway.

The canopy of this community is patchy with just a few large trees scattered and many younger, even-aged
trees between them. The largest trees are American elm, eastern cottonwood, bur oak and ironwood. Second
growth is dominated by basswood and elm. The shrub layer varies from absent to dense. It is composed of
several species which are codominant, but most of these have thorns. Common shrubs include prickly ash,
box elder, European buckthorn, and wild plum.

The ground layer is variable but is generally of poor quality. Dominant species include the nonnatives smooth
brome and Kentucky bluegrass as well as the natives Virginia waterleaf, common blue violet and kidneyleaf
buttercup. Because of the strong influence of past grazing, this community was given the low rank of CD.

Disturbance indicators: Fences and species composition of this site indicate a long history of grazing.
Likewise, several portions of this site have been seeded to nonnative, cool season pasture grasses that
reduce its functionality as a natural community. Although wetlands upstream have been partially ditched and
drained sending increased flows through this community, it does not appear that there has been any
significant recent erosion as a result.

Restoration potential: Moderately poor

The small size of this site would require less effort to restore than many other areas. However, because it
lacks significant natural community integrity, this site would rank low in priority compared with others in the
study area. This site should continue to transition to a better quality forested area over the next several
decades.
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Community GC-U-11 Unified Rank: Manage 3
No Community Classification NHP Method Rank: NA

This community is an old field being colonized by a few species of native and nonnative trees and brush. The
site is dominated by the non-natives smooth brome, reed canary grass, and white sweet clover. Colonizing
woody species include prickly ash, smooth sumac, elm, and to a lesser degree European buckthorn, box
elder and oak seedlings. Because this community lacks enough natural community character to be classified
under the MN DNR NHP guidelines, it did not receive a classification or ranking.

Disturbance indicators: The dominance of nonnative grasses and forbs, as well as colonization of the site by
a handful of woody species indicates a history of use for agriculture. This site may have been row cropped in
the past and/or hayed prior to retirement.

Restoration potential: Moderate.

Planting of native grasses and flowers on this site, along with the application of prescribed fire to this site and
the adjacent wetlands, would substantially improve the quality. An alternative path for restoration would be the
planting of native trees as part of a reforestation of the Big Woods. This community is part of a north-south
natural corridor, and improvement of this community would enhance its overall value to wildlife.

DISTRICT LCC
Community LCC-U-1 Unified Rank: Manage 2
Maple-Basswood Forest NHP Method Rank: CD

This forest is of generally poor quality. Most of the area is currently grazed or were grazed in the past. It also
has small inclusions of Oak Woodland-Brushland on the steepest ridges and south-facing slopes. It was given
a low rank due to the past influence of grazing and the more recent impacts of development and the related
degradation of slopes.

The canopy of this community is nearly closed. It is generally composed of scattered large trees that have an
open-grown form, with smaller, second growth trees filling in the remaining area. The most common large
trees are sugar maple, basswood, and red and white oaks. These species generally average 14-16 inches in
diameter. Smaller, second growth trees are dominated by sugar maple and basswood. Small inclusions of
Oak Woodland-Brushland tend to be dominated by bur and pin oak with eastern red cedar and prickly ash
forming nearly impenetrable thickets.

The subcanopy layer varies from somewhat sparse to dense and is generally dominated by saplings of sugar
maple and basswood, with ironwood being locally dominant. True shrubs found in more shaded areas in this
community include pagoda dogwood, raspberry, and Missouri gooseberry. The Oak Woodland-Brushland
areas commonly have prickly ash, smooth sumac, wild plum, and wolfberry.

The ground layer is dominated by a handful of species indicative of closed canopy forests. These include
white trout lily, which is in large carpets, false rue anemone, wood anemone, yellow bellwort, toothwort, and
wild geranium. Pennsylvania sedge is the most common grass-like plant. Species found most often in the dry,
Oak Woodland-Brushland areas include horse gentian, tall anemone, pussytoes, and columbine.
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Disturbance indicators: This area appears to have been used as pasture in the past. Following release from
grazing, there was a second growth of sugar maple and basswood seedlings. Some areas along this ridge
were heavily impacted by grazing and some others were moderately impacted. There are a few scattered
locations where European buckthorn is common, particularly in the southeast portion. Buckthorn infestation is
generally quite low throughout the community.

The greatest current threat to this community comes from erosion problems. Most of these appear to pre-date
residential development, and some are slowly stabilizing. However, several are in close proximity to houses
with residents disposing of lawn and structural refuse into them. This slows recovery and further threatens the
long-term stability of the ravines. Some of these may have the potential to threaten structures in the next 20-
30 years if left unmanaged.

Restoration potential: Moderately Poor

In general, this community is in transition from a more open woodland with scattered trees to a closed canopy
forest dominated by maples and basswoods. Stabilization of eroding ravines and protection from unnecessary
human impacts will allow this community to stabilize and improve in quality.

Community LCC-U-2 Unified Rank: Manage 1
Maple-Basswood Forest NHP Method Rank: B and C

Found along the east- and northeast-facing slopes of the Chaska Creek valley, this community varies in
quality from moderate to good. Better quality portions of this community are found along the south-facing
slope of a lateral ravine (near the quarry) and also along the northernmost portion of the community.

Dominant trees in this community are generally sugar maple and basswood, many of which exceed 24 inches
in diameter. The better quality areas typically have a closed canopy composed of forest grown trees. The
moderate quality areas tend to have several scattered large, open-grown trees with dense secondary growth
of sugar maples. The ridge tops, particularly the more south-facing areas, have a greater composition of red
oak. One red oak 17 inches in diameter was cored and found to be 72 years of age. Although there are no
signs of widespread logging, there are some locations where tree cutting took place.

The shrub layer was variable in thickness, from sparse in drier areas and those with closed canopy to thick in
areas with scattered large trees. Sugar maple seedlings were the most common shrub with chokecherry,
pagoda dogwood, ironwood and others also found.

The ground layer was also variable with very good representation of species in the better quality areas.
Moderate quality areas had many of these same species present, but they tended to be less common, or
widely scattered. Common species here include white trout lily, woodland sedge, wood anemone, zigzag
goldenrod and wild ginger.

This community also contained a hillside seep found about half way uphill along the south-facing slope
opposite the quarry. At the time of visit, the seep was approximately 100 feet wide. The vegetation here was
dominated by pale touch-me-not and horsetail.

Disturbance indicators: This community has experienced long-term grazing, evident by the scattered large
trees and altered ground layer composition in the moderate quality area. There has also been some limited
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tree cutting and clearing on the hill tops. Also, there has been some piling of household waste and appliances
in a small ravine approximately in the center of the community. Some ravines in this community are
experiencing excessive erosion from increased upstream runoff.

Restoration potential: Good

This community has very good potential for further improving in quality if allowed to recover. Disturbance by
human activity, both within the forest and on the uplands above, should be limited. The amount of runoff the
ravines receive should be limited and the slope erosion monitored. Areas that do not show adequate progress
in self-stabilization should be managed through methods such as bioengineering.

Community LCC-U-3 Unified Rank: Manage 2
Lowland Hardwood Forest NHP Method Rank: C

Found along the floodplain of Chaska Creek, this Lowland Hardwood Forest is of moderate quality. Species
found here include those typical of Lowland Hardwood Forest, as well as species typical of the surrounding
upland forest. The relatively small valley and close proximity with surrounding communities allows for this
overlap of species.

This community is varied in both canopy cover and species composition. It shows indications of being more
open in the past, as indicated by the large number of trees under ten inches in diameter. The most common
tree found in the canopy is American elm, which average about 10 inches in diameter. Other canopy trees
found occasionally include eastern cottonwood, sugar maple, ash, basswood, and to a lesser degree,
butternut. One ten-inch green ash was cored and found to be approximately 25 years of age.

The shrub layer of this community is moderately thick to sparse with many tree saplings present. The most
frequently encountered shrub species include Missouri gooseberry, black raspberry, and pagoda dogwood.
Common saplings include basswood, black cherry, hackberry and box elder. Young trees compose the
greatest portion of the shrub layer and are thick enough in some places to slow a walker’s progress.

Graminoids and forbs include species of both this community and the surrounding Maple-Basswood Forest.
Noted species here include Virginia waterleaf, wild goldenglow, Virginia wildrye, Dutchman’s breeches, and
enchanter’s nightshade.

The overall quality of this community is moderately good. It has surprisingly little nonnative species invasion
and an apparently stable group of native species, despite past disturbances of road construction and possibly
grazing.

Disturbance indicators: The large number of small trees that are of nearly even-age indicates that this site
was more open in the recent past. It is possible that it was used for grazing. This would also explain some of
the excessive erosion taking place on adjacent uplands. This community has also been disturbed by activities
associated with road building, utility lines and their maintenance, as well as some minor channelization.

Restoration potential: Moderately good
Because the overall quality of this site is moderately good and should improve on its own, no active

restoration is recommended at this time. This site should be monitored in the future for infestations of
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nonnative species such as buckthorn. Also, as development occurs in the upper portion of the watershed,
management of upstream storm water should guard against adverse changes in hydrology of Chaska Creek
to protect the quality of this community.

Community LCC-U-4 Unified Rank: Manage 3
Oak Woodland-Brushland NHP Method Rank: D

This community is a pasture with numerous paddocks. It is composed of scattered, open-grown bur oaks with
moderately thick brush in some paddocks, and almost none in others. The bur oaks average approximately
28 inches and have relatively few other trees of younger age between them. These younger trees include
green ash, basswood and others.

The most common shrubs are black raspberry and prickly ash, which are found in dense patches in a few
locations. The ground layer is dominated by nonnative cool season pasture grasses, especially Kentucky
bluegrass and orchard grass. The most common native species are Pennsylvania sedge and Virginia
waterleaf, species that are both tolerant of moderate grazing pressure.

There are several small depressional wetlands in these paddocks that are seasonally flooded, probably in the
spring and fall. Like the upland areas, these are dominated by nonnative grasses or grazing-tolerant native
species. Common species here include reed canary grass and foxtail sedge

Disturbance indicators: The long history of grazing is the primary reason for alteration of this plant
community. The lack of many thorny or unpalatable species in some paddocks indicates that they were not
too heavily grazed. The grazing level has prevented native species from persisting, but has not significantly
weakened the nonnative pasture grasses.

Restoration potential: Good

This site, although highly impacted by grazing, provides a very good opportunity for restoration. If actively
managed, this site could be restored to a Dry-Mesic Oak Savanna, one of the rarest of all plant communities
in Minnesota and the Upper Midwest. This would take relatively little effort and mostly involve the
reintroduction of native grasses and forbs through seeding, as well as the reintroduction of periodic fires.

The reintroduction of native species would also be very compatible with the current practice of rotational
grazing among fenced paddocks. Using warm season native grasses as the forage source for mid-summer
grazing would help to boost weight gain/productivity of livestock and allow cool season grasses the
opportunity to recover during a period when they grow the least.

Community LCC-U-5 Unified Rank: Manage 2
Maple-Basswood Forest NHP Method Rank: C

This moderate quality community follows a drainage ravine oriented from southwest to northeast. It is
characterized along the ridge tops and upper reaches by scattered large trees with many saplings between
them. Other areas, including steeper, inaccessible slopes have a more intact canopy of forest grown trees
that have tall, straight trunks. Dominant trees include red and bur oak, sugar maple and basswood.



The most common members of the shrub layer are sugar maple seedlings and saplings. Other members of
the shrub layer include ironwood, eastern red cedar, and pagoda dogwood. The ground layer varies in quality
from poor to moderate. The most common species here include stellate sedge, wild ginger, Virginia waterleaf,
and jack-in-the-pulpit.

The ravine in this forest has the appearance of a deeply entrenched meandering stream, with steep sides and
a bed composed of sand, cobbles and small boulders. This setting is very picturesque and, because of its
quickly meandering nature, provides new and interesting views often.

Disturbance indicators: This community appears to have been grazed, as evidenced by the numerous barbed
wire fences and the overall species composition. The ravine has experienced moderate erosion within its
ephemeral stream bed, and also along the steep slopes. Most of this community appears to have been either
oak woodland or forest in the past. The disturbance of grazing and later the removal of grazing has allowed
sugar maple and basswood to quickly colonize most of this area. As a result, this forest is transitioning to
dominance by a Maple-Basswood association.

Restoration potential: Moderate

If no additional disturbance of this area occurs, it will transition to a better quality Maple-basswood forest. It
has the potential for full recovery within 100 years without disturbance. Water resources should be managed
in the upstream area of this ravine to reduce flow, and thus erosion. This will allow for recovery of the
community along the steep slopes adjacent to the ravine.

DISTRICT SCC
Community SCC-U-1 Unified Rank: Manage 2
Oak Woodland-Brushland NHP Method Rank: CD

This community is a pastured oak woodland that is being overtaken by young, even-aged trees. It includes
both the riparian area along Chaska Creek as well as the surrounding slopes. The dominant large tree
species in this community is bur oak, some of which exceed 40 inches in diameter. Other large trees in this
community include scattered green ash and black willow along the stream and an occasional basswood in
upland areas. One large basswood is 46 inches in diameter.

The shrub layer is moderately sparse, with a few dense areas. The most common members of the shrub layer
include black raspberry and box elder. Oak seedlings are also common in patches. The ground layer has a
collection of species that are found both in woodland edge and in forest, with nonnative grasses common in
areas with adequate sunlight. Common species here include Kentucky bluegrass, dandelion, yellow honewort
and common violet.

This community contains several seeps on the north side of the stream near County Rd. 10. These had
minimal flow at the time of the field visit and may be negatively impacted by tiling of adjacent crop fields to the
west. Chaska Creek has also been channelized in several locations in this community. As a result, several
meanders have now become stranded oxbows about six feet above the current streambed.

Disturbance indicators: The most significant disturbance to this community has been the influence of grazing.
Dominant grass and flower species are either able to persist in grazing or were introduced



(Kentucky bluegrass). The scattered large trees with even-aged second growth trees between them indicates
a period of rest from grazing that coincided with a flush of tree seedling establishment.

Restoration potential: Moderately good

Without intervention, this oak dominated community will likely become a closed canopy Maple-Basswood
forest. In the absence of canopy gaps or some type of influence such as fire, wind storms or tree removal, the
oak species will play only a minor role in the community. Nonnative and invasive shrub species are not a
significant problem in this community and will diminish in presence the more the canopy closes.

Restoration of the original stream channel could also be accomplished in areas that were channelized. This
would help to reconnect the stream with its oxbows and former meanders and provide a greater diversity of
habitat as well as reduce the impacts of storm events on downstream areas.

Community SCC-U-2 Unified Rank: Manage 2
Mesic Oak Forest NHP Method Rank: CD

This community occurs on both sides of Chaska Creek. It has a nearly closed canopy dominated by tall, bur
oaks that average over 24 inches in diameter. Some of the largest oaks reach 36 inches. One bur oak, cut 10-
20 years ago was 128 years of age. Other less common trees in the canopy include sugar maple, basswood,
red elm and green ash. The oak dominated canopy of this forest is very picturesque, with the tall, arching
branches giving a cathedral-like appearance.

The shrub layer is moderately thick to thick and dominated by thorny species, a result of the long history of
grazing on this site. Common shrub species include prickly ash and gooseberry. Less common are European
buckthorn, eastern red cedar, American hazel and chokecherry. Basswood and black cherry seedlings also
occur occasionally.

The ground layer, like the shrub layer, has been strongly influenced by the practice of grazing. Common
species here include nonnative pasture grasses, common blue violet, Pennsylvania sedge, honewort,
cleavers and Virginia water leaf. Despite the overall poor quality of the ground layer, there are many native
species present, some of which are characteristic of better quality oak forest.

Chaska Creek and a small tributary flow through this community. This section of the stream has not been
channelized and retains some wonderful meanders. The area has topography that changes quickly and
provides a new, appealing view frequently. The pleasing aesthetic character of this area, along with the
quality of the natural communities make it a good candidate for a park or environmental corridor. Likewise,
there are several depressional wetlands in this community that are appealing and have potential for
restoration.

Disturbance indicators: The presence of fences, nonnative pasture grasses, and the dominance of thorny
species in the shrub layer indicate an extended period of grazing. There has also been some limited tree
cutting. One wetland has been partially impacted by grazing and cut stumps that were dragged into the
wetland and left. More recently there has been a network of trails mowed which have minimal impact on
existing species.

Restoration potential: Good



This site has very good potential for both restoration and as an environmental corridor/park. Restoration of the
oak forest would include activities such as nonnative species removal, selective cutting and reintroduction of
periodic prescribed fire, and possibly some reintroduction of native species. The community would recover
quickly under active management. Efforts to manage upstream water and/or re-meander channelized
upstream sections of the stream would also likely benefit the dynamics and character of Chaska Creek in this
area.

Community SCC-U-3 Unified Rank: Manage 3
Oak Woodland-Brushland NHP Method Rank: D

This community appears to have been heavily impacted by long-term grazing, and to a lesser degree
activities such as tree cutting. The dominant large tree species in this community is bur oak, most of which
are about 18 inches in diameter. These are widely scattered and have a large number of smaller trees and
shrubs between them, including eastern red cedar, chokecherry, prickly gooseberry and European buckthorn.

The ground layer is variable in quality and often dominated by nonnative cool season pasture grasses such
as Kentucky bluegrass. Common native species include heart-leaved aster, Pennsylvania sedge, common
blue violet, wood anemone and American vetch.

Chaska Creek has been heavily channelized within this community. A straight 10-15 feet wide channel was
constructed, stranding the existing meanders on either side of 3-5 foot high spoil piles.

Because of the overall poor quality and composition of this community, and the history of disturbance, it
received a low qualitative ranking.

Disturbance indicators: Past grazing of moderate to heavy intensity as well as some tree cutting are the
greatest disturbance indicators. The introduction of nonnative pasture grasses and the absence of periodic
fire necessary to maintain oak communities have also disturbed this site.

Restoration potential: Moderately good

Although this community is of relatively poor quality, it could benefit from active management and has a
moderate restoration potential. Examples of restoration activities that could be carried out in the upland areas
are: nonnative and invasive species control, reintroduction of native grasses and forbs, and the reintroduction
of prescribed fires.

Most important for ecological restoration of this site is Chaska Creek itself. This stretch of Chaska Creek
would benefit greatly by being re-meandered. Reconnecting meanders would help improve wildlife habitat of
the stream and reduce impacts from periods of peak flow. This project would be an excellent candidate for
cost-sharing with the Watershed or with the MN DNR, Division of Fisheries.

Community SCC-U-4 Unified Rank: Manage 2
Maple-Basswood Forest NHP Method Rank:CD

Found mostly on a north-facing slope adjacent to Chaska Creek, this community has a canopy dominated by
sugar maple and basswood. These tend to be scattered, very large trees. Several of the large basswood
exceed 40 inches in diameter. Between the larger trees is a second growth of smaller, even-aged trees



dominated by sugar maple and basswood as well. Other canopy members include white oak, and white birch,
as well as a few butternuts. One white oak, 22.5 inches in diameter was cored and found to be 155 years of
age.

Scattered dead or declining sumac and eastern red cedar indicate that this community tended to be more
open in the past. There is some evidence of scattered tree cutting approximately 40-50 years ago. The tree
cutting may have been to provide lumber or firewood, or to open the canopy to provide additional grazing. It is
unlikely that this hill was commercially logged.

The shrub layer is moderate to sparse and dominated by tree seedlings. A period of relaxed or absent grazing
likely allowed the recruitment of so many tree seedlings. Here too, sugar maple and basswood are the
dominant species. The ground layer is of moderately poor composition, a result of long-term grazing.
Common species here include Pennsylvania sedge, Virginia waterleaf, wood anemone and zigzag goldenrod.
Some open woodland species such as heart-leaved aster, tall anemone and Solomon’s seal are also present.

Chaska Creek, as it flows through this community, varies from relatively disturbed to moderately good in
natural community character. In most places meanders appear to be intact, however the stream substrate
may indicate excessive deposition of sediment from upstream activities associated with channelization and
other land disturbance.

Because this community has been under the influence of grazing for such a long period of time it has lost part
of its natural community integrity. As a result, it was given a moderately poor rank of CD.

Disturbance indicators: The primary influence on the composition and quality of this community was
extended grazing of at least moderate intensity. Scattered cutting of mature trees also played a secondary
role. The introduction of nonnative pasture grasses in some upland areas and of the nonnative reed canary
grass along the stream has also negatively impacted this community. There are a few ravines along the south
side that show signs of excessive erosion.

Restoration potential: Moderately good

Despite a long history of grazing and the introduction of some nonnative species, this community has the
potential to recover without significant human input. The eroding ravines should be checked periodically to
monitor their condition and corrective action taken if they continue to actively erode. Overall, this community
has the potential to recover to a C quality or better if left undisturbed for the next several decades.

DISTRICT HS
Community HS-U-1 Unified Rank: Manage 3
No Community Classification NHP Method Rank: NA

This area is a retired pasture dominated by nonnative cool season grasses. Shrubs and small trees have
begun to colonize this site. These include eastern red cedar, elm and honeysuckle. Because of the magnitude
alteration to this area, it does not fit well with any recognized natural community type within the community
classification system used.

Restoration potential: Poor



This area, although having potential for restoration to several different community types, is a poor candidate
for ecological restoration due to the amount of resources required. Some potential activities to improve the
site could include the planting of native grasses and forbs and/or the planting of native hardwood trees.

Community HS-U-2 Unified Rank: Unique
Maple-Basswood Forest NHP Method Rank: AB

This high quality forest occurs on a generally south-facing slope below a cemetery. The canopy of this forest
is nearly closed and primarily made up of sugar maple and basswood that average approximately 24 inches
in diameter. Other tree species that are found occasionally include red oak and elm. Canopy trees are tall and
forest grown, with no lower limbs. Canopy trees appear to be nearly of the same age, with more tree age
differences noticeable in the subcanopy.

There are few snags or downed logs which would tend to indicate that trees were harvested at some point in
the past, or that the forest is of recent origin (last 100 years). There are some stumps in this community
indicating logging approximately 50 years ago. The relative absence of red oak in this setting suggests that
red oak was selectively cut during the logging.

The shrub layer is sparse and patchy. The dominant member of the shrub layer is sugar maple seedlings with
basswood, chokecherry, and ironwood less common. The ground layer is of generally good quality and
dominated by species characteristic of Maple-basswood Forest. The most common species here include
white trout-lily, which forms large carpets, wood anemone, false Solomon’s seal, and Sprengell’s sedge. The
duff layer of the forest floor is intact and does not appear to have been invaded by nonnative earthworms.

Because of the lack of significant disturbance, the intact canopy, and the species rich ground layer, this
community was given the high rank of AB.

Disturbance indicators: There is some influence of cemetery management on this community with stockpiling
of soil and the discarding of grave decorations on the edge of the forest. At current levels, this disturbance is

not degrading the entire forest. The greatest influence on this community was logging which took place in the
last 50 years.

Restoration potential: Good

Because this community demonstrates good integrity, it does not require restoration at this point. Because of
its quality it should, however be considered for some type of permanent protection through a landowner
agreement, easement, or some other means.

Community HS-U-3 Unified Rank: Manage 2
Mesic Oak Forest NHP Method Rank: C

This formerly pastured community is dominated by scattered, large bur and pin oak and sugar maples.
Second growth between the larger trees includes sugar maple, and to a lesser degree American elm,
hackberry and ironwood. A bur oak, 21.5 inches in diameter was cored and found to be 140 years of age. The
shrub layer is moderately thick to thick and, like the canopy, is dominated by sugar maple seedlings and
saplings. Other members of the shrub layer include ironwood, European buckthorn, chokecherry.



The ground layer is of moderate quality with species indicative of better quality being scattered. The most
common species in the ground layer indicate a history of grazing and include Virginia waterleaf and cleavers.
Because of the history of grazing in this community and the current transition to Maple-Basswood forest, this
community was given a moderate rank of C.

Disturbance indicators: The presence of fences and old cattle paths, as well as the dense second growth of
trees between large scattered trees indicate a history of grazing in this community. The strong presence of
European buckthorn indicates a more open environment in the past.

Restoration potential: Moderately good

Although this community was likely an oak dominated one in the past, it is currently transitioning to a Maple-
basswood Forest. Preventing significant disturbance in the next 50 years will allow this transition to take place
and the quality of the community to rise quickly. The European buckthorn will diminish in presence as the
canopy of this community continues to become more closed. The ravine currently has little erosion;
minimizing upstream water inflow will ensure that the ravine remains stable.

Community HS-U-4 Unified Rank: Manage 3
No Community Classification NHP Method Rank: NA

This area occurs on a south-facing slope adjacent to an inactive quarry. It is highly disturbed and has
approximately 50% brush cover made up of eastern red cedar, sumac and prickly ash. The ground cover is
primarily composed of nonnative cool season grasses including Kentucky bluegrass and smooth brome. It
was likely used as a pasture in the past. Because of the profound alteration of this area, it does not fit well
with any recognized natural community type recognized within the methodology used.

Restoration potential: Poor

Although highly disturbed, this area has potential for recovery. Some potential activities for restoration include
planting of appropriate hardwood seedlings, especially oaks. This would help to serve as a buffer for the
adjacent high quality Maple-Basswood Forest as well as provide guidance toward the development of a dry
oak forest.

DISTRICT CL
Community CL-U-1 Unified Rank: Manage 1
Mesic Oak Forest NHP Method Rank: BC

This scenic forest varies from mesic to dry-mesic in character. It is dominated by bur and red oak, with a
nearly closed canopy. Other members of the canopy that occur occasionally include sugar maple, basswood
and pin oak. A red oak, 24-inches in diameter was found to be 110 years of age. The shrub layer is moderate
to sparse with the most common member being sugar maple seedlings and saplings. Other infrequently
occurring shrubs include prickly gooseberry and ironwood.

The ground layer is variable, but is of generally good composition with a large number of species
documented. Common species seen include downy yellow violet, sedges, enchanters nightshade, lopseed,
and woodland phlox. Despite the recent disturbance of earthmoving, this community was given the
moderately good ranking of BC.



Disturbance indicators: The presence of fences, as well as the overall species composition indicate that this
community was probably grazed in the past, although not severely. There has also been some tree cutting,
but not likely commercial logging. The most recent disturbance is in the form of earthmoving along the
southeastern edge of the forest. It appears that a dozer, or more likely a tractor with a bucket scraped off the
top layer of soil in a low-lying area.

Restoration potential: Good

This community has good potential for recovery. Many of the species characteristic of oak forest are present,
although in lowered numbers. Withholding disturbance from this forest would allow these species to once
again become a more significant component of the forest, and improve the quality of the area. Along with the
adjacent Maple-basswood forest, this contiguous forest would make a good City or Regional Park with
opportunities for passive and active recreation and would prevent fragmentation of the forest that would
severely diminish its function as a natural community.

Community CL-U-2 Unified Rank: Manage 2
Oak Woodland-Brushland NHP Method Rank: C

Formerly grazed, this oak dominated community is characterized by a canopy that varies from approximately
60% to nearly closed. Second growth of smaller trees has nearly filled in gaps between the large oaks. The
most common canopy tree is bur oak, which average about 28 inches in diameter. A cored bur oak tree 21.5
inches in diameter was found to be 112 years of age. Another common tree species occurring as second
growth in the canopy is American elm, averaging 10 inches in diameter.

The shrub layer varies from moderately sparse to very thick and is dependent on the amount of canopy cover.
Some canopy gaps have nearly impenetrable thickets of prickly ash. Other occasional shrubs include
hawthorne, wolfberry, ironwood, chokecherry and nannyberry. The ground layer varies considerably in
composition and quality. Open areas frequented by cattle are dominated by nonnative cool season grasses
while other open areas and those under tree canopy are better in quality. Common native species in the
ground layer include woodland sedge, heart-leaved aster, hedge nettle, honewort, Sprengell’s sedge, and
bottlebrush grass.

This community also includes several wetland depressions of moderately good quality. Two of these are open
sedge meadows with a good representation of native species. The wetlands within this parcel of forest, as
well as the forested area to the northeast are significant for the study area and contribute to their high
functional value of these areas as native communities.

Disturbance indicators: This site has been grazed extensively in the past, as evidenced by fences and the
alteration of plant community composition. The area appears to have been released from grazing at least 20
years ago. There has also been limited tree cutting, but it was not substantial enough to impact the overall
community composition.

Restoration potential: Moderate

With limited management including nonnative and invasive species removal, as well as potential
reintroduction of prescribed fire this community would recover quickly to a better quality oak community.



Without active management, this site will likely transition to a more closed canopy forest with elm becoming
codominant with oak in the canopy.

Community CL-U-3 Unified Rank: Manage 1
Maple-Basswood Forest NHP Method Rank: BC

This very scenic closed canopy forest is a mix of sugar maple and oak, with scattered depressional wetlands
and wet swales. The landscape is sharply rolling in the south near a drainage ravine and gently rolling
elsewhere. Because of the past influence of grazing, it has a somewhat lowered qualitative rank of BC. Along
with the adjacent Mesic Oak Forest, this contiguous parcel represents one of the largest intact quality forest
parcels within the City of Chaska. The variety of topography, community types, aesthetically pleasing vistas
offered within the forest are exceptional for the study area. As such, it would be ideally suited for a City or
Regional Park offering passive and active recreational opportunities.

The canopy of this community is variable in composition. In some areas it is dominated by forest grown trees,
while in others it has scattered open-grown trees that are being overtopped by second growth trees. Bur and
red oak are the most dominant canopy trees, with sugar maple, basswood, and pin oak being important in
some areas. The second growth trees are dominated by elm and sugar maple. One red oak, 24 inches in
diameter was cored in an adjacent community and found to be 110 years of age. Many of the open grown bur
oaks in this community are likely decades older.

The shrub layer is also variable in composition, from sparse to moderately thick, depending on the canopy
cover. The most common member of the shrub layer is sugar maple seedlings with ironwood, hackberry and
butternut also being present. The ground layer dominated in small areas by nonnative cool season pasture
grasses, while most of areas have a good representation of native graminoids and forbs. Included among
these are Virginia waterleaf, Sprengell’s sedge, zigzag goldenrod, lady fern, bottlebrush grass and broad-
leaved panic grass.

The depressional wetlands and swales found in this community are in overall good quality and contribute to
the overall integrity of this forest. The ravine on the south side of the community hosts the greater diversity of
native species and has an intermittent stream running through it. The water for this originates in the gently
rolling upland areas to the west.

This community has many components characteristic of an oak forest or woodland. Because of the increasing
presence of sugar maples and the predicted dominance of the canopy by sugar maple and basswood in the
next 50 years, this community was classified as a Maple-Basswood Forest.

Disturbance indicators: Grazing by cattle has been the most important influence on this community since
settlement. Some minor tree cutting has been done, but was not significant enough to influence the
community composition. There is some slope erosion along the ravine on the south side of this community.
Some dumping of branches, yard waste and appliances has taken place along the upper reaches of the
ravine.

Restoration potential: Good



This forest community requires little intervention to improve in quality. Water resources in the upstream area
of the ravine should be managed to minimize erosion of slopes in the ravine. Likewise, existing eroded slopes
in the ravine should be monitored for recovery and restored through bioengineering or a similar technique if
needed.

DISTRICT CA
Community CA-U-1 Unified Rank: Manage 3
Mesic Oak Savanna NHP Method Rank: D

This community is a pasture that superficially resembles an oak savanna. Although it retains the structural
character of a savanna, it lacks the characteristic species at every level except the canopy. Because it has
been impacted so heavily it was given the minimum grade of D.

The canopy trees of this community are bur oak, some approaching 40 inches in diameter. One large
basswood, 42 inches in diameter is also found in the pasture. In most areas of this community the branches
of the oaks do not intermingle. A bur oak, 27 inches in diameter was cored and found to be approximately 157
years of age. This indicates that most trees found in the pasture had their origin prior to significant white
settlement of this area.

The shrub layer is nearly absent with common elderberry, basswood, Missouri gooseberry, and European
buckthorn found only rarely. The ground layer is dominated by nonnative cool season grasses including
Kentucky bluegrass, timothy, and orchard grass. In some areas native sedges and flowering plants tolerant of
grazing are co-dominant. These species include Virginia waterleaf, blue violet, heart-leaved aster, and
Solomon’s seal. One uncommon member of the ground layer is garlic mustard. This nonnative species is very
aggressive and has the potential to invade the surrounding forested areas displacing native species. This
process will be hastened in the wake of development, which disturbs additional areas for this problem species
to colonize.

This pasture also contains several small ponds that were slightly deepened through excavation. These are
used as cattle watering holes and have lost much of their native diversity. However, a small portion of the
south wetland and a larger sedge meadow swale associated with the north wetland have good
representations of native sedges and forbs including turk’s cap lily.

Disturbance indicators: Moderately heavy long-term grazing has been the defining influence on this
community.

Restoration potential: Moderately good

Although this community has been heavily impacted it has the potential for quick recovery. Restoration
activities on this site would include control of the nonnative cool season grasses present, planting of native
prairie and woodland edge species, and the control of invasive species garlic mustard and European
buckthorn. This site provides a relatively inexpensive opportunity to restore one of Minnesota’s rarest
ecosystems.



Community CA-U-2 Unified Rank: Manage 2
Maple-Basswood Forest NHP Method Rank: CD

This previously grazed forest has a patchy canopy composed primarily of sugar maple and basswood. Some
logging took place in the past and may have selectively removed oaks since oaks are the only tree present in
the community to the east. Sugar maple and basswood average approximately 17 inches in diameter. White

ash, butternut, American elm and oak comprise a smaller portion of the canopy and average 10-14 inches in

diameter.

The shrub layer is generally thick and dominated by seedlings of sugar maple, and to a lesser degree ash.
Overall, the ground layer is of poor quality and indicates heavy past grazing. Despite the overall poor ranking,
this community does have moderately good potential for recovering to better quality in the next 50 years
without additional disturbance.

Disturbance indicators: The presence of fences and species tolerant of grazing indicate that grazing has
been conducted on this site for an extended period of time. Also, the presence of cut stumps indicates the
removal of trees, likely oaks, from this community.

Restoration potential: Moderate

Because of significant past impacts this site will take several decades to recover to better quality. But, this site
would require few resources other than time for recovery.

Community EC-U-24 Unified Rank: Manage 1
Oak Woodland-brushland NHP Method Rank: BC

This scenic oak woodland is found on rolling, irregular ground. The large, open-grown bur, white and pin oaks
and interspersed with younger oaks, aspen, ironwood, and other trees. At the time of the field inventory there
was a network of narrow trails through this woodland adding to the aesthetic appeal. The nonnative, invasive
shrub European buckthorn is very common here and is the primary contributor to the lowered quality. The
ground layer includes a mix of native sedges, grasses and flowers that occur at somewhat lower densities
than would be found in a less disturbed woodland. Despite this, the species richness is fair to moderately
good. This area is an outstanding candidate for a natural area park as it is too steeply rolling to readily
accommodate residential development, or a highly maintained park. This site was given an elevated rank due
to the good prospect for restoration and the intact landscape/plant community it supports.

Disturbance indicators: Grazing appears to have taken place here in the past, although the presence of
native ground layer plants would tend to indicate that it was not excessively heavy. The largest disturbances
to this area are the lack of periodic fire and the lack of grazing — a moderate amount of grazing is generally
beneficial, however too much or too little can be harmful.

Restoration potential: Mod-high

Despite the abundance of European buckthorn, this area is a good candidate for active restoration. The
presence of mature (possibly old growth) trees, wildlife habitat value, connectivity with adjacent natural areas,
and the remarkable aesthetic quality of the site make restoration well worth the effort here.
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Community EC-U-25 Unified Rank: Manage 2
Oak Woodland-brushland NHP Method Rank: C

This woodland includes areas with older, open-grown bur, white and red oak and some with more even-aged
mature oak trees. There is a moderately dense second growth of trees more common to lowland hardwood
forest, including green ash, hackberry, elm, boxelder, and others. Together these older and more abundant
younger trees form a generally closed canopy across the site. The shrub layer varies from moderately dense
to completely open. The latter situation occurs where small trees have been cut closer to the driveways and
homes on the crest of the modest hill here. The north portion of the community includes other shrub species
such as prickly ash and plum, found in thickets. The ground layer varies from moderate to moderately poor
quality, likely as a result of heavy and prolonged grazing.

Disturbance indicators: The abundance of prickly shrubs, buckthorn and grazing tolerant species indicates a
prolonged history of grazing of at least moderate intensity.

Restoration potential: Moderate-high

The areas here that have already been cut over to be opened up could be restored quite easily and offer a
great opportunity for savanna restoration. The remainder of the area would take some effort due to the thick
nonnative shrub layer and the moderately poor quality of the existing ground layer.

Community EC-U-26 Unified Rank: Manage 3
Oak Woodland-brushland NHP Method Rank: CD

This oak woodland is characterized by scattered, open-grown bur and pin oak trees that are in an advanced
stage of decline. There is a moderate to dense second-growth of pioneer trees, including ash, boxelder, elm,
and others. The shrub layer varies from moderately thick to nearly impenetrable with a combination of native
species such as prickly ash and the nonnative European buckthorn. Sumac and gray dogwood are also
common. The ground layer includes a mix of early successional native forbs and nonnative pasture grasses,
especially Kentucky bluegrass. Overall, the quality of this area is lowered due to past disturbance and lack of
active management at this time.

Disturbance indicators: Grazing appears to have been carried out on this area for a substantial length of time
and the primary disturbance issue here.

Restoration potential: Varies (Moderately good to Moderately poor)

Areas that have been previously cleared of invasive brush and trees are an excellent candidate for restoration
to an open oak woodland/savanna. Areas with dense growth of invasive, nonnative brush would require a
more substantial effort of cutting and seeding native grasses and forbs.
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Community EC-U-27 Unified Rank: Manage 3
Lowland Hardwood Forest NHP Method Rank: D

This oak woodland is characterized by boxelder and other pioneer tree species in groves and scattered. The
ground layer is disturbed and dominated by a handful of nonnative and/or weedy species in most areas.
Because this is a pioneering assemblage of plant species and also because of past disturbance, this area
received a low rank.

Disturbance indicators: Grazing appears to have been carried out on this area for a substantial length of time
and the primary disturbance issue here.

Restoration potential: Poor

This area would require substantial work to control pioneer/weedy species and restore appropriate
assemblages of native plants. Therefore, this area ranks low compared with other nearby sites when
considering where to prioritize restoration efforts.

Community EC-U-28 Unified Rank: Manage 3
Oak Woodland-brushland NHP Method Rank: D

This small oak woodland has a few open-grown bur and pin oak on the east end, while the remainder is
dominated by second growth trees of elm, ash and other species. The ground layer is generally dominated by
nonnative pasture grasses and weedy native forbs. Overall, this is a relatively poor quality site compared to
others in the vicinity.

Disturbance indicators: Signs of past grazing, and colonization by weedy, pioneer tree species.
Restoration potential: Poor

This area would require a substantial investment of resources to reach a level approximating that of a quality
native plant community. Compared to restoring other nearby natural areas, this area ranks low.
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APPENDIX F — AGENCY COMMENTS



The City of Chaska falls under the jurisdiction of the Metropolitan Council and three watershed
management organizations for LSWMP review and approval. The watersheds include the Carver County
Watershed Management Organization (CCWMO), the Lower Minnesota River Watershed District
(LMRWD), and the Riley Purgatory Bluff Creek Watershed District (RPBCWD).

The LSWMP was submitted for formal agency review on 2/6/2018. Comments from the Metropolitan
Council and each WMO are summarized below with City responses following.

METROPOLITAN COUNCIL

1.

The plan provides a good framework for managing the City’s water resources, and is consistent with
Council policies and the Council’s Water Resources Policy Plan.

City Response:

No response necessary.

Table 6-1, capital improvement program, should be extended by year through 2028.
City Response:
The time frame for Table 6-1 has been extended to 2028 by year.

When TMDLs for the City’s impaired waters are prepared or WMO plans are updated, it is highly
recommended that the City perform a thorough plan update.

City Response:

Understood.



CARVER COUNTY WATERSHED MANAGEMENT
ORGANIZATION

1. No comments have yet been received from the CCWMO.
City Response:
None at this time.



LOWER MINNESOTA RIVER WATERSHED DISTRICT

1.

Table 6-1, capital improvement program, should be extended by year through 2028.
City Response:
The time frame for Table 6-1 has been extended to 2028 by year.

The LSWMP should acknowledge the Lower Minnesota River WRAPS and recommend that the plan be
updated once the WRAPS is finalized.

City Response:

This has been included in Section 4.8.1.

The LSWMP should reference the LMRWD plan amendment.

City Response:

This has been included in Section 6.8.2. The amendment language in Section 6.10 has also been
updated.



RILEY PURGATORY BLUFF CREEK WATERSHED DISTRICT

1. Table 6-1, capital improvement program, should be extended by year through 2028.
City Response:
The time frame for Table 6-1 has been extended to 2028 by year.

2. The RPBCWD'’s conditional approval is premised on reading Sections 3.3.7 and 6.9, as well as Table 6-2,
to authorize RPBCWD to continue to exercise regulatory authority in Chaska.
City Response:
This is a correct reading of the LSWMP.

3. The LSWMP should acknowledge the Lower Minnesota River WRAPS and recommend that the plan be
updated once the WRAPS is finalized.
City Response:
This has been included in Section 4.8.1.
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