Chapter 9. NATURAL
RESOURCES

N

atural resources contribute to the livability and
sustainability of the region. Natural areas recharge aquifers,
provide plant and animal habitat, and reduce air pollution.
The Metropolitan Council requires a Comprehensive Plan
to describe community goals, intentions, and priorities
concerning preservation, conservation, or restoration of
natural resources in the community.
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INTRODUCTION
The City of Woodbury’s natural resources are important features that provide
stormwater management and flood control, contribute to air quality, increase
property values, decrease the impact of urban heat islands, create a higher quality
of life and promote healthy living. The community is situated at the urban-rural
fringe. As growth occurs, stress is placed on the physical environment and natural
resource base. Developing and implementing environmental protection tools and
strategies is essential for protecting the community’s natural resources.

NATURAL RESOURCES

It is the City’s responsibility to establish principles and implementation strategies
to protect air and water quality, preserve and enhance natural resources, conserve
energy and reduce waste. This chapter builds on many of the principles and actions
established in previous comprehensive plans as well as other chapters of this
plan. This chapter addresses the management of natural resources and identifies
strategies to assist Woodbury in becoming a more sustainable community.

NATURAL RESOURCE CONCEPTS
Several concepts provide the framework for this chapter; therefore it is important to explain them in the context of
planning for the future of natural resources in Woodbury.
Natural resources – land, forests, vegetation, water, energy sources and minerals that exist naturally and can be
utilized by people.
Sustainability – the utilization of natural resources in ways that meet the needs of the present generation without
compromising the ability of future generations to meet their needs. Approaches to sustainability include, but are not
limited to, natural resource protection and restoration, recycling, responsible energy use, stormwater management
and water conservation.
Climate change - In the last decade, Minnesota State climatologists have found significant evidence of the following
trends occurring in our state:
»» Changes in temperature (winters are becoming warmer with higher minimum temperatures)
»» Changes in precipitation events (rainfall coming from more frequent and larger rain events)
Current practices to address changing climate include the strategies of mitigation, adaptation, and resilience.
Mitigation strategies focus on minimizing contributions to climate change—for example, reducing the use of energy
sources that create greenhouse gas emissions.
Adaptation strategies focus on how to change policies and practices to adjust to the effects of climate change.
Resilience is the capacity to respond, adapt, and thrive under changing conditions. Resilience strategies recognize
the difficulty of predicting what the impacts of climate change will be and emphasize increasing flexibility to thrive and
prosper.
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Through sustainable development and efficient utilization of resources,
Woodbury seeks to maintain and enhance community well-being
while protecting and restoring the natural environment. Chapter 3.
Vision and Guiding Principles includes “Practice Environmental
Stewardship” as one of the Comprehensive Plan’s ten guiding principles that are
vital to establishing and maintaining Woodbury’s identity and sense of place. The
principle states:
Woodbury is firmly committed to the preservation, responsible use and
enhancement of its environment, and recognizes that environmental
health, economics and human well-being are interconnected and
interdependent. To preserve our environment for future generations, the
City will foster environmental stewardship through focused conservation,
social responsibility and best management practices. As our local
environment faces new challenges, the City will make appropriate
investments in preservation, adaptation, mitigation and maintenance.
The principles below support environmental stewardship and provide a long-term
vision for the management of natural resources. Collectively, they work together
to provide guidance and encourage resilience while promoting the six natural
resource features described below.
Policies are provided to support the principles where appropriate.

Resilience
Become a more resilient community by strengthening the City’s ability
to prepare for and respond to changing conditions. The City will provide
balance between a growing economy, protection for the environment, stable
infrastructure and social responsibility to enhance quality of life while preserving
the same for future generations and identifying mitigation and adaptation
strategies.

Policies:
»» Continue to plan, design and construct City-owned infrastructure with
resilience in mind and encourage, incentivize and utilize regulations within
the City to do the same.
»» Develop and encourage community efforts in environmental awareness,
education, and stewardship.

Energy
Conserve energy, monitor energy consumption, and promote the use
of clean, renewable energy to reduce greenhouse gas contributions.
Energy produced from fossil fuels contributes to a changing climate and impacts air
quality through the release of greenhouse gases (e.g. carbon dioxide and methane).

Policies:
»» Promote and incorporate design elements such as resource and energy
conservation and use of renewable energy, including solar energy and
geothermal, in new development and redevelopment.
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»» Encourage development of community solar gardens, in appropriate areas,
that provide clean energy while also creating co-benefits such as pollinator
habitat.
»» Promote sustainable building design programs and renewable energy and
conservation programs, including but not limited to, the State’s B3 Program.
»» Encourage energy and resource conservation strategies to limit the effects of
climate change, including decreased use of fossil fuels and a shift to renewable
energy sources.

Air Quality
Protect and enhance air quality. Good air quality is vital for human health,
thriving ecosystems, and a sustainable economy. Successful implementation of
energy and transportation strategies improve air quality community-wide.
Native wildflowers near Carver Lake
Beach

Policies:
»» Promote and support the State of Minnesota’s air quality efforts and initiatives.
»» Provide public education related to air quality issues, impacts and mitigation
strategies.
»» Continue implementation of energy and transportation initiatives to reduce
greenhouse gas emissions.

Waste and Recycling
Reduce waste while increasing recycling and organics recovery to
mitigate impacts of consumption. Proper management of solid waste and
recycling reduces environmental impacts including greenhouse gas emissions,
energy consumption, water use, and toxicity.

Policies:
»» Reduce waste stream amount and toxicity; minimize generation of hazardous
waste; and increase reuse, recycling and composting.
»» Continue to support Washington County strategies to achieve waste reduction
and recycling goals.
»» Encourage neighborhoods to pursue single hauler waste removal.

Wildlife and Vegetation
Prioritize the preservation, connection and restoration of natural areas
that include diverse, native habitats that sustain wildlife communities
and are connected by the greenway corridor or trail network. Native
vegetation and connected open space benefit wildlife, vegetation and water
resources and add to community equity, healthy living and quality of life.

Policies:
»» Increase tree canopy throughout the City.
»» Improve the habitat and scenic qualities of greenway corridors.
»» Establish and maintain open space for wildlife management and educational
and scientific purposes.
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»» Inhibit growth of invasive species and encourage removal of invasive species
throughout the community.
»» Provide connectivity between parks and open spaces.

Geologic Resources
Manage land use and development to protect and promote soil health,
minimize erosion and minimize the risks associated with karst
topography. Land use and development must include proper erosion control
methods, preserve native soils and utilize soil practices that promote healthy
vegetation and infiltrate and treat stormwater.

NATURAL RESOURCES

Policies:
»» Recognize limits imposed by geologic conditions and design development
accordingly.
»» Utilize soil resources to gain maximum benefit for stormwater treatment
through infiltration while protecting groundwater resources.
»» Limit the movement of soils off site and minimize the impacts of sediment
during development and construction.
»» Promote healthy vegetation growth through the protection and utilization of
native soils.

Water Resources

Definition

Provide abundant, safe drinking water for current and future
generations of residents by protecting and managing groundwater
quantity and quality. Protect and improve surface water quality and
manage surface water quantity. The City’s “One Water” vision recognizes
the connection between surface water, groundwater, and drinking water and the
importance of considering impacts to all water resources when making decisions.

Karst Topography:

Policies:

Karst is a landscape feature formed by
the dissolution of soluble bedrock. The
dissolution of rock by water allows cracks
and fissures to form. These cracks and
fissures grow, creating larger passages,
caves, and may even form sinkholes as
more and more water infiltrates into the
subsurface.

»» Design and maintain the surface water system to accomplish multiple goals;
including management for quality, quantity and utilizing the water as an
amenity.
»» Manage stormwater to promote groundwater recharge and protect drinking water.
»» Reduce or maintain the rate of flow to surface waters.
»» Design and construct the stormwater system to withstand large rain events
and provide a high level of flood protection to residents and businesses.
»» Require infiltration to reduce pollutant loading to surface waters.
»» Maintain natural plant communities and wildlife associated with surface water
resources.

August 2019

W o o d b u r y 2 0 4 0 C o m p r e h e n s i v e P l a n 175

9

EXISTING CONDITIONS
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Resilience

Pre-settlement, the City of Woodbury was an area of oak savannas, wetlands, and
prairies. As Europeans settled the area in the 1800s, the more level and dry land
was turned into fields and pastures. Nearly all the land suitable for agriculture
was cleared for farming by the early 1900s. The southwest corner of the City, too
hilly to farm, retained a canopy of mature oak trees under which homes have been
built. Wetlands that were not drained or tiled through agricultural practices have
remained as habitat. As growth continues, it is important to protect and manage
natural resources. This section describes the existing condition of natural resources
and identifies current challenges or threats to these resources.

As communities attempt to adjust to increasingly extreme weather events, stress
on natural resources and public facilities, and higher costs of services, there is a
growing need to not only plan for severe weather events, but to also reduce impacts
through mitigation, adaptation and resilience planning.
In addition to the Minnesota climate trends from the Department of Natural
Resources (DNR) State Climatology Office as discussed in the Natural Resource
Concepts call out box on page 162, the National Oceanic and Atmospheric
Administration (NOAA) reported in 2013 that precipitation amounts and storm
intensities in the Great Lakes Region are trending upward. The City has responded
to changes and analyzed the surface water system using these larger rain events to
evaluate system capacity. Proper floodplain management and shoreland overlay
zones also provide resilience for flooding and promote public health and safety for
residents.
Woodbury is striving to provide resilience against other potential climate related
impacts including extreme heat, diminished air quality, drought, and the spread of
invasive species. The City is addressing these issues in a variety of ways including
increasing tree canopy coverage; restoring native vegetation and controlling
invasive species throughout the City; utilizing alternative energy sources such as
geothermal and solar; incorporating energy efficiency best practices in buildings;
requiring recycling and promoting composting; implementing water efficiency
initiatives; and providing environmental education. Each of these are discussed in
more detail in the appropriate resource categories below and in the Implementation
section.

Environmental Stewardship Critical Success Factor

The City Council has identified six critical success factors that are crucial to
Woodbury’s success as a community. Critical success factors are metrics to
determine how well the City is doing in developing and sustaining a desirable
living and working environment. They provide the City Council and residents with
measurable, high-level outcomes. In 2017, the City Council updated the critical
success factor related to the environment (Environmental Stewardship) with the
following description:
Understanding that environmental health, economics and human wellbeing are interconnected and interdependent, Woodbury is committed
to the responsible use and protection of all resources. To preserve our
environment for future generations, the City will foster environmental
stewardship through focused conservation, social responsibility and best
management practices.
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Minnesota GreenStep Cities is a voluntary, statewide assistance and recognition
program that helps cities meet sustainability goals. The GreenStep Cities program
grew out of a report to the State Legislature and is a free, continuous improvement
program managed by a public-private partnership. The program is based on 29
best practices. Each best practice can be implemented by completing one or more
actions at a 1, 2 or 3-star level from a list. These actions focus on cost savings
and energy use reduction and encourage civic innovation. Woodbury joined the
Minnesota GreenStep Cities program in 2013 and achieved recognition as a “Step
3” city that same year. In 2016, the program was expanded to include Steps 4 and
5 that focus on performance metrics and improvement in those metrics. More
information can be found at greenstep.pca.state.mn.us

Community Resilience Workshop
Resilience is the capacity to respond, adapt and thrive under changing conditions,
such as heavy rainfall. In September 2017, City staff, community members,
watershed district staff, and staff from partner organizations participated in a
Community Resilience Workshop hosted by South Washington Watershed District
(SWWD) and facilitated by the Freshwater Society. The workshop included three
different topic areas: Infrastructure, Society, and Environment. Participants
discussed the strengths, weaknesses, opportunities and threats (SWOT analysis)
in each of these topic areas at a community scale. Participants selected the top
four climatic hazards for each community. For Woodbury, these were extreme
temperatures, drought, severe weather and increased rainfall. The results of this
workshop will assist Woodbury in addressing concerns through further planning.

Public Education and Involvement
The City communicates on environmental issues through the use of its website,
social media sites and the City Update newsletter, which regularly includes a Green
Times insert that highlights environmental stewardship actions and success stories.
Education efforts help residents understand their impact on natural resources and
adjust behaviors to support environmental stewardship.
City Code establishes a Parks and Natural Resource Commission (PNRC) to advise
the City Council on policies, procedures and programs related to parks, recreation
and natural resources in Woodbury. The volunteer commission is charged with
encouraging conservation and preservation of natural resources to achieve a more
sustainable community. The commission also serves as a forum for the citizens of
Woodbury to voice their opinions regarding environmental issues.

Energy
Energy Use
The City must understand how energy is consumed in the community in order
to implement strategies to reduce energy consumption, to increase clean energy
production, and to reduce greenhouse gas emissions (GHGs) from buildings and
transportation. For this reason the City recently completed an Existing Energy
Conditions report with the assistance of the Great Plains Institute. The report
includes information from Xcel Energy’s Community Energy Reports (2017),
Regional Indicators Initiative and the Department of Energy.
Energy consumption and transportation are major sources of GHGs in the
community. As seen in Figure 9-1, the largest share of emissions in Woodbury
come from residential and commercial building energy consumption, making up 56

August 2019

W o o d b u r y 2 0 4 0 C o m p r e h e n s i v e P l a n 177

9

NATURAL RESOURCES

Minnesota GreenStep Cities

26+40+34C
34
Reside %
n

Figure 9-1. Greenhouse Gas
Breakdown (Tons of CO2 City of Woodbury

l
tia

Com 2
m

l
6%ercia

0 % atio
Tran4
sport

n

NATURAL RESOURCES

9

Data Sources: 2014 Regional Indicators
Initiative Report and Xcel Energy
Community Energy Reports

percent of total emissions. Broken down further, residential energy use accounts
for 32 percent of emissions, while the commercial sector emits 24 percent of all
emissions. Transportation makes up 44 percent of total emissions, and is almost
exclusively attributable to car and truck travel. More information on transportation
can be found in Chapter 7 of this Plan.

Energy Generation
The University of Minnesota developed a high-resolution, statewide solar
resource map that allows cities to calculate how much electricity could potentially
be generated from locally installed solar energy systems. This data, shown in
Figure 9-2, was used to calculate Woodbury’s solar resource, or the City’s “solar
reserve.” The solar reserve represents the amount of solar energy reasonably and
economically available for development, similar to the way in which oil or gas
reserves are measured. The solar map shows the good sites for solar installations
and identifies where there may be use conflicts with solar development, such as
parks and significant tree canopy.
Table 9-1 shows the amount of solar energy reasonably available for development
in Woodbury. The rooftop potential includes the total available solar resource in
the City, regardless of location; it is not intended to demonstrate the amount of
solar likely to develop in the City. The rooftop generation potential is an estimate
of how much electricity could be generated using existing solar technologies on
rooftops within Woodbury. The rooftop capacity refers to the size of systems that
would be necessary to achieve the generation potential. The rooftop generation
potential, 343,627 MWh, is equal to approximately 68 percent of all electricity
consumed in the City in 2016.
WOODBURY ROOFTOP SOLAR RESOURCE

Community
Woodbury

Gross Solar
Potential

Gross
Generation
Potential

Rooftop
Potential

Rooftop
Generation
Potential

65,199,187
MWh/year*

6,519,918 MWh/
year

3,436,278
MWh/year

343,627 MWh/
year

* Megawatt hours per year (MWh/yr)

Rooftop
Capacity

Top 10 Rooftop
Potential

264 MW**

22,283 MWh/
year

** Megawatt (MW)

Table 9-1. Woodbury Rooftop Solar Resource
Xcel Energy’s 2017 Community Energy Report states that sixteen businesses and
47 residences have solar installations. The business installations have the capacity
of 552 kilowatts (kW), and the residential installations combine for 380 kW. These
numbers only represent solar installations that utilized solar programs offered by
Xcel Energy. The Made in Minnesota incentive program (which does not overlap
with Xcel’s program) listed another 22 solar installations that had been installed or
funded as of 2017, totaling 370KW of capacity. The estimated annual production
of these installations is 424.3 MWh. Additional installations may exist that were
installed without Xcel funding or the Made in Minnesota incentive program.
Figure 9-2 shows the permitted solar installations within Woodbury.
The City has focused on adding renewable energy wherever possible. These
efforts have become more affordable through market pressures and government
programs and incentives. As of 2018, the City has subscribed to 7,194,770 kilowatt
hours (kWh) of electricity from a Community Solar Garden (CSG), approved a CSG
development within the City, and installed solar panels on Public Safety and a solar
thermal system on HealthEast Sports Center. The City has invested in geothermal
energy systems at its Public Safety Building, HealthEast Sports Center, and City
Hall. Staff continues to evaluate City facilities for energy efficiency best practices.
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Figure 9-2. Solar Access

*
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* In addition to areas of the community that have
potential for the development of solar resources, a
significant number of Woodbury property owners
have already installed solar panels at their residence
or business. This map identifies the locations of solar
installations in Woodbury as of the end of 2018.
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Table 9-2 shows the total solar production within the City (installed through
Xcel Energy’s programs), the Made in Minnesota Program and CSG facilities in
Chisago and Dakota Counties, to which Woodbury is a subscriber. The Renewable
Energy Credits from this solar production are sold to Xcel Energy. Combined
solar production and subscriptions currently account for 1.57 percent of the total
electricity usage within the City.
WOODBURY SOLAR PRODUCTION (2017)
User/generator

Generation (kWh)

Business Installations

365,031

Residential Installations

250,445

NATURAL RESOURCES

City-owned buildings

52,000

City Community Solar Garden Subscriptions
(located in Chisago and Dakota Counties)

7,194,770

Total Generated

7,862,246

Electricity Usage

502,338,378

Percent of Total

1.57%

Table 9-2. Woodbury Solar Production Including City’s CSG Subscription
Increasing renewable energy generation will increase the City’s resilience to energy
supply and price changes, while reducing greenhouse gas emissions. The City has
taken steps to promote and improve energy efficiency and the use of clean energy,
but uncertainty and the rapidly evolving nature of the energy sector requires the
City to continue to advance in this area. Becoming an energy resilient community
will contribute to Woodbury’s long-term prosperity both economically and
environmentally.

Air Quality
The Minnesota Pollution Control Agency (MPCA) uses the Air Quality Index, or
AQI, developed by the U.S. Environmental Protection Agency, to provide a simple,
uniform way to report daily air quality conditions. Minnesota AQI numbers are
determined by hourly measurements of five pollutants: fine particles, ground-level
ozone, sulfur dioxide, nitrogen dioxide and carbon monoxide. The pollutant with
the highest AQI value determines the overall AQI. The five pollutants measured for
the AQI are good indicators of daily air quality, but are not the only air pollutants
which may cause health effects, such as toxic air pollutants. Additionally, the AQI
does not account for temperature or pollen levels, which may increase sensitivity
to air pollutants. Across the state, there are 11 monitoring and reporting locations.
Over the past 30 years, the Federal Clean Air Act has drastically reduced air
pollution across the country. Minnesota has reduced air pollution by nearly half
using statewide regulations for the amount and type of acceptable air pollutants.
The largest pollution reductions have come from improvements made at point
sources (e.g., power plants that burn fossil fuels). As a result, Minnesota’s air
quality is generally good, according to the MPCA. However, air pollution can reach
unhealthy levels.
Although the state currently meets federal air quality standards for the five
pollutants used in the state’s AQI, it is important to recognize that changes in
climate can impact air quality with increased pollen blooms, heat, and smog and
may result in more air quality alerts being issued. Specifically in Woodbury, where
40 percent of all greenhouse gas emissions are from vehicle emissions, local air
quality is significantly impacted by transportation. Also problematic is dust and
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vehicle emissions at active construction sites. The latter is addressed through the
land disturbance permit process.
Local efforts to improve air quality are based on land use and transportation
decisions that limit congestion, reduce vehicle miles traveled, and provide
alternative options to automobile use. See Chapter 7 for further information on
the transportation system. Air quality can also be improved by City policies related
to energy efficiency, clean energy and the City fleet.

Waste and Recycling
NATURAL RESOURCES

The City of Woodbury has an open collection system for solid waste and recycling.
This system allows residents to choose any hauler that is licensed by the City.
Private haulers are required to offer residential curbside and apartment pickup
of recyclable materials. Solid waste is taken to the Washington County Recycling
& Energy Facility in Newport, MN and recyclables are taken to a materials
recovery facility where they are separated and prepared for recycling. The City
also encourages composting by residents on their property and through use
of the privately-owned composting and yard waste site in Woodbury. Although
this site is expected to close within the life of this Comprehensive Plan, there are
two additional privately-owned sites located in Cottage Grove and many licensed
haulers provide yard waste pickup for a fee. Washington County is evaluating yard
waste options across the County to ensure appropriate access for all communities.
Washington County’s Environmental Center, located in Woodbury, provides
household hazardous waste and electronics disposal and document shredding.
The facility provides a valuable service to Woodbury and County residents.
The City has partnered with Washington County on numerous projects that have
resulted in improved recycling and waste reduction in all City facilities, in addition
to organics recycling at HealthEast Sports Center.

Wildlife and Vegetation
Few high quality natural areas remain within the metropolitan area and priority
should go to preservation and improvement efforts over creating or restoring sites of
low quality. In Woodbury, most native vegetation had been removed for agriculture
but small areas of natural communities remain. Through the development process
and property purchases, the City has been able to acquire areas deemed valuable
for preservation (see Prairie Ridge Park on page 182, for an example).
These areas have become important parks and open spaces within the City, see
Chapter 8. The City will continue this program, focusing on areas identified as
priority acquisition parcels in Figure 9-4. By connecting parks and open spaces
with trails, sidewalks and greenway corridors, the City is able to provide habitat
beneficial to wildlife while improving quality of life for residents.

Natural Area Preservation and Greenway Corridors
During the early years of active development, the City completed a Natural
Resources Inventory Report that provided a detailed description of the remaining
major natural areas within Woodbury. This report is still used by the City in
identifying higher quality natural areas for preservation when development
occurs. The priority park acquisition areas in Figure 9-4 show overlap with areas
highlighted in the Natural Resources Inventory Report.
Many of Woodbury’s remaining natural areas are separated by urban development
or agricultural lands. Greenway corridors provide a physical connection between
Woodbury’s natural resource features, shown in Figure 9-4. These corridors
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PRAIRIE RIDGE PARK
Prairie Ridge Park, a 66 acre open space acquired by the City in 2010, protects and showcases Woodbury’s presettlement habitats including prairie, oak savanna and wetlands. The preservation of this area resulted from a unique
combination of funding from Washington County, landowner dedication in advance of development to meet future
park dedication requirements, and the use of City open space funds.
The wooded portion of the parcel was identified as a significant natural area in the City’s Natural Resources Inventory
(NRI) Report. The NRI described the majority of the woods as oak forest dominated by white, red and bur oak. In
addition to the oak forest, the parcel contains several wetlands. Valley Branch Watershed District has classified all of
the wetlands as high quality.
The City identified the parcel in the 2030 Comprehensive Plan as a priority park acquisition parcel. The property was
identified because it would become the open space in the northeast area of Woodbury and allow for trail and greenway
corridor connections within the City and to adjacent communities. The property would also provide a buffer between
commercial land uses in the north and residential land uses to the south and east.
The City utilized Washington County’s Land and Water Legacy Program, a competitive program that was established
to preserve water quality, woodlands and other natural areas within the County, to help fund the acquisition. Prairie
Ridge Park remains one of Woodbury’s connections to the past, while providing recreation and wildlife benefits.

Woodland wetland and wildflowers in Prairie Ridge Park
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serve a wide range of functions for the community; including protection of natural
resources, providing for the movement of wildlife, creating habitat for pollinators,
stormwater management and aesthetic enhancements. Many greenway corridors
allow for public access, but access is not required for an area to be delineated as a
greenway corridor. For more information on the use, development and design of
greenway corridors, see Chapter 8.

12.
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Using the information from the assessment and the inventory, an Urban Forestry
Plan was completed in August of 2011. The Urban Forestry Plan included tree
diversity goals, canopy goals (Table 9-3), suggested ordinance and policy updates,
public education and outreach initiatives, an EAB Action Plan and locations to
focus additional tree planting efforts. Many of the priority implementation items
have been completed but there are several outstanding. The Urban Forestry Plan
also stated that the canopy assessment should be updated every 10 years and the
goals, policies and implementation steps of the plan be revisited on the same
schedule.
Existing City Code includes tree protection and replacement standards for
developing properties. These standards require a tree preservation plan and
replacement when preservation is not possible.

2.8%
3.2%
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3%
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At the same time the canopy cover assessment was being completed, an inventory
of City trees in mowed and maintained areas of parks, road rights-of-way (where
the trees are managed by the City), and on the grounds of public buildings was
completed. The tree inventory gathered data about the diversity and health of the
urban forest. Figure 9-3 shows the diversity of City-owned trees by genus. Ten
tree genera make up almost 90 percent of City-owned trees that were inventoried.
Forestry professionals recommend that a single genus make up no more than 20
percent of the urban forest. While City-owned trees meet this requirement, the
threat posed to Ash trees by EAB, confirmed in the City in 2017, will significantly
impact the urban tree canopy, 16 percent of the total canopy of City-owned trees.
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The City completed an urban tree canopy cover assessment in 2009. The assessment
results showed a City-wide canopy cover of approximately 22 percent. For the 70
percent of the City that was developed at the time, canopy coverage was 23 percent.
Canopy by neighborhood was dependent on age and development practices at the
time and varied between 10 percent and 50 percent.
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Figure 9-3. Most Common
Tree Genera
%
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Healthy, native ecosystems provide pollinator habitat and are more resilient to
climatic stressors, invasive plants and pests, and human impacts. The City has
experienced the negative impacts invasive plant species (for example buckthorn
and Eurasian water milfoil) have on local land and water resources. Many pests
and pathogens are weather-dependent, thriving in wetter and warmer climates.
Warmer winters pose an increasing risk to native plant communities and natural
areas being susceptible to pests and pathogens (for example Emerald Ash Borer
(EAB)). Changes in climate can result in invasive species having advantages
over native species, especially if biodiversity is not sufficient. Biodiversity can
combat threats and result in better resistance and recovery from natural disasters.
Improvements in native vegetation cover, increases in pollinator habitat and
control of invasive species will provide resilience throughout the City’s open spaces
and greenway system.

Maple

Linden

Ash

Crabapple

Spruce

Poplar

Oak

Honeylocust

Pine

Birch

Other

WOODBURY URBAN
FORESTRY PLAN - TREE
CANOPY GOALS
Year

Canopy Cover
City-Wide Average: 25%

2020

Residential:

35%

Commercial:

15%

City-Wide Average: 30%
2030

Residential:

40%

Commercial:

20%

City-Wide Average: 40%
2040

Residential:

50%

Commercial:

25%

Table 9-3. Woodbury
Urban Forestry Plan - Tree
Canopy Goals
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Native Vegetation and Pollinators

Figure 9-4. Greenway Corridors
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Woodbury’s topography is gently rolling with a wide central draw running north
to south, which results in many landlocked surface depressions. The Geologic
Atlas of Washington County (2016) is the primary source for information about
the geology of Woodbury. The first bedrock unit encountered varies depending on
location within the City. From highest to lowest, the bedrock units encountered
are: Decorah shale, the Platteville and Glenwood formations, St. Peter Sandstone,
the Prairie du Chien group and the Jordan Sandstone. The most prominent feature
of the bedrock geology is the buried bedrock valley that runs north to south,
roughly following the same alignment as the surficial central draw that drains
the central portion of the City and where many of the lakes are located. Surficial
geology consists generally of glacial till in the northwestern and northeastern parts
of the City, with outwash plains in the central and southwestern parts of the City.
The outwash plains consist of sand, loamy sand and gravel often overlain by two
to five feet of loess.

Karst
Karst is a geologic feature formed by the dissolution of soluble bedrock. The
dissolution of rock by water allows cracks and fissures to form. These cracks and
fissures grow, creating larger passages, caves, and may even form sinkholes as
more and more water infiltrates into the subsurface. In Minnesota, karst features
primarily occur where 50 feet or less of unconsolidated sediment overlies Paleozoic
carbonate bedrock, the St. Peter Sandstone, or the Hinckley Sandstone. In 2005,
following a rain event in excess of a 100-year storm, a major sinkhole collapse
occurred in a regional stormwater pond constructed directly in contact with the St.
Peter Sandstone. See October 2005 Rain Event.
Geologic conditions similar to the area where the collapse occurred are found in
the eastern part of the City, primarily east of Woodbury Drive as well as an area
north and south of Dale Road near Pioneer Drive in the south central part of the
City. Figure 9-5 shows data from the Metropolitan Council where there is 50 feet
or less of cover to the St Peter Sandstone. These areas have potential for sinkhole
formation unless care is taken in planning, site investigation and construction
techniques.
A direct result of the sinkhole collapse was the development of requirements in
the City’s Stormwater Guide for soil borings on development projects. Borings are
done in locations proposed for stormwater treatment for all new developments;
additional borings and information are required if shallow bedrock is discovered
in these areas. If adequate separation between the stormwater treatment area and
the bedrock cannot be achieved, site plans must be modified including alternate
locations for treatment, different treatment methods or changes in the proposed
grading.

Aggregate
In 2000, the Metropolitan Council produced a report entitled “Aggregate
Resources Inventory of the Seven County Metropolitan Area, Minnesota.” The
report indicated that there were significant deposits of natural aggregate (sand
and gravel) across Woodbury, shown in Figure 9-6. Historically, limited mining
operations occurred within the City because of the predominance of agriculture,
followed by residential development. There are no active mining operations within
the City. Many of the areas showing aggregate resources are already developed,
including the areas north of Dale Road and west of Woodlane Drive. It is
unlikely that any new operations would open in the future because much of the
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undeveloped land in Woodbury (south of Dale Road, northeast corner of the City
and along the eastern boundary) is not shown as a significant source of aggregate
and the undeveloped areas that are a significant source are not suitable for mining,
including a site historically used for chemical disposal.

Soils

NATURAL RESOURCES

The Soil Survey of Washington County provides detailed information on soils in
Woodbury. Woodbury has soils ranging from the relatively coarse hydrologic
group A soils to the tight, clay soils in hydrologic group D, though a vast majority
of the City is categorized as hydrologic group B soils. Group A soils (sands)
infiltrate quickly, group D soils (clays) infiltrate slowly, while group B and C soils
fall somewhere in between. This information aids in determining areas that
are suitable for infiltration practices used to manage stormwater and recharge
groundwater.
Trees and vegetative cover need healthy soils to support growth. Without adequate
controls, construction practices include removal of topsoil during grading and
clearing, compaction of remaining soil, and planting vegetation in unimproved
soil or shallow depths of poor quality imported topsoil. Compaction compromises
the soil’s natural ability to infiltrate and causes greater volumes of stormwater to
runoff the site. Planting vegetation in these conditions typically increases long-term
costs, producing unhealthy plants that die prematurely and need replacement, and
that require excessive water, fertilizers and pesticides.
Without adequate erosion control practices, construction can also lead to soil
erosion during the grading and building process. Soil erosion can be a significant
contributor to sediment entering surface water, particularly in cities with a

OCTOBER 2005 RAIN EVENT
On the evening of October 4th, 2005, a rain event in Woodbury began and continued until the early hours of October
5th. Rain gauges throughout the City reported six to seven inches of precipitation. During four hours of the rain event,
approximately 5.4 inches of rain fell. Event analysis shows that the storm was in excess of a 100-year storm, particularly
over the 4 hours of intense rainfall. The intensity of the storm over that four-hour period exceeded a 100-year storm
event by 30 to 40%. The majority of the City’s stormwater system functioned well during the October storm event. This
storm caused flooding in some parts of the City. In some cases, flooding was due to deficiencies in public infrastructure.
In other cases, flooding was due to private property issues and emergency overflow routes not being maintained. The
sinkhole that formed in the regional stormwater pond was likely caused by the weight of the pond water collapsing an
existing cave in the St. Peter Sandstone below the pond bottom.

Neighborhood flooding
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Figure 9-5. Near Surface Karst Features
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significant amount of development, like Woodbury. City Code requires any
construction activity over one acre to receive a Land Disturbance Permit from
the City and an NPDES construction permit from the MPCA prior to grading. The
ordinance requires plan review and approval by staff before a permit is issued.
Engineering staff and consultants conduct inspections and issue corrective notices
when a site violates permit conditions.

Water Resources

NATURAL RESOURCES

The City of Woodbury has adopted a “One Water” vision to manage water resources.
This vision recognizes the connection between surface water, groundwater, and
drinking water and the importance of considering impacts to all water resources
when making decisions.

Surface Water and Stormwater System
There are eight surface water bodies in Woodbury that are commonly referred to
as lakes - Battle Creek, Bailey, Carver, Colby, La, Markgrafs, Powers and Wilmes.
Most of these waters are defined as Public Water Wetlands by the DNR. The City
has acquired much of the shoreland around the lakes through riparian dedication
requirements, providing an opportunity to manage the quality of the lakes by
protecting the shoreland area, while creating trails and public access.
There are five Public Watercourses (streams) identified by the DNR in Woodbury.
Battle Creek starts on the west side of Battle Creek Lake and runs west into the
City of Maplewood. Fish Creek, the outlet of Carver Lake, begins at the border
of Woodbury and Maplewood. There is also an unnamed stream in southwestern
Woodbury that drains to the City of Cottage Grove. Valley Creek, a valuable trout
stream in southern Washington County, is mapped with its headwaters within
Woodbury, though physically the creek begins to the east in the City of Afton. The
DNR mapping also shows a stream south of I-94 and east of Radio Drive. The area
is more accurately described as a series of large wetland complexes connected by
storm sewer and small channels. Figure 9-7 shows these water bodies, other
DNR Public Waters, and the boundaries of the three watershed districts with
jurisdiction in Woodbury: South Washington, Ramsey-Washington Metro and
Valley Branch.
Tamarack Nature Preserve

Figure 9-7 also shows the wetlands identified by the National Wetland Inventory
(NWI). While NWI maps do depict a vast majority of wetlands, some smaller
wetlands may be missing in the inventory. One of the most unique wetlands in
Woodbury is within the Tamarack Nature Preserve. This tamarack swamp is a rare
ecosystem outside of northern Minnesota and features plant species that are not
found in other types of wetland.
The City operates the stormwater system under the National Pollution Discharge
Elimination System (NPDES) program, which authorizes discharges from the
storm sewer system into waters of the state through a Municipal Separate Storm
Sewer System (MS4) permit. The MPCA administers this program; updating and
reissuing permits on a five-year basis. The City must submit a Stormwater Pollution
Prevention Plan detailing how the City will meet the permit requirements, an
annual report, and is subject to auditing under the permit.
More than 500 stormwater ponds have been constructed in the City to help
control runoff volume and improve water quality in developed areas. The ponds
are designed as part of the stormwater system but are also considered aesthetic
amenities by residents. These ponds are often owned, inspected and maintained
by the City.

Tamarack Nature Preserve Tour
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Figure 9-6. Aggregate Resources
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Chapter 12. Surface Water of this Comprehensive Plan and the City’s Surface
Water Management Plan provide more information related to surface water
management and the stormwater system in the City. Current surface water issues
include invasive species, water quality impairments caused by excess nutrients,
shoreline and streambank erosion, buffer vegetation management, chloride
impairments resulting from snow and ice control practices, sediment contamination
by metals and polycyclic aromatic hydrocarbons, private infrastructure inspection
and maintenance, potential restrictions to infiltration and reuse, managing larger
rain events and completion of the Central Draw overflow project.

Groundwater

NATURAL RESOURCES

The Washington County Groundwater Plan 2014-2024 emphasizes the importance
of groundwater throughout Washington County: “Groundwater is perhaps
Washington County’s most valuable natural resource. High quality drinking
water, healthy streams and lakes, fish habitat, rare plants and economic vitality
all depend on protecting and conserving groundwater resources. . . Groundwater
provides 100 percent of the water supply in the county for human uses. Recent
data show that increased groundwater pumping for human use is having an impact
in the county.” The City’s three watershed districts also highlight sustainable
groundwater use within their respective watershed management plans.
The Prairie du Chien – Jordan aquifer is the aquifer used for most domestic water
supply in Woodbury. Most private wells in the Urban Reserve and Rural Estate
areas are located in the Prairie du Chien aquifer at depths of about 100 – 200 feet.
The Jordan aquifer is used for all of Woodbury’s municipal wells and some private
wells at depths of about 400 feet.
Threats to the groundwater aquifer, and therefore drinking water, include quantity
and quality concerns. Two main factors affecting groundwater quantity are the
recharge of aquifers from rainfall and snow melt and the amount of groundwater
pumped. Development generally increases the amount of impervious surfaces,
reducing the natural ability of precipitation to infiltrate and recharge aquifers.
Accompanying development and increased impervious surfaces, is growth in
population and employment that increases the need for groundwater pumping to
serve household, commercial and industrial needs. Historically, the aquifers have
had abundant water; however, there may be limits to the amount of water available
for pumping before aquifers are depleted, lake levels are lowered and stream flows
are diminished.
Groundwater quality is impacted by contamination at the land surface or by
buried contaminants. Sources of groundwater contamination include residential,
commercial and industrial waste disposal landfills; and leaking petroleum
tanks. Some contaminants of concern include nitrates, pesticides, chlorides and
perfluorochemicals (PFAS). High quality groundwater is currently available in
most of Woodbury; however, there are locations where contaminants have been
found.
Providing safe, reliable and sustainable drinking water is a core City function. High
residential water consumption during the summer, private well users that pump
large amounts of groundwater for uses such as contamination remediation or
irrigation, aging infrastructure, inefficient irrigation technology and groundwater
contamination are major threats to the City’s ability to provide water to current
and future residents. These issues are discussed in detail in Chapter 11. Water
Supply.
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Figure 9-7. Public Waters, Wetlands, Water Courses, and Watershed Districts
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Sustainable Water Future for Woodbury
In 2015, Woodbury City Council approved “Sustainable Water Future for
Woodbury” as a strategic initiative for the first time. The goal of the initiative
was for the City to implement a strategy and action plan with the goal of striving
towards flat total annual water usage through 2030. The strategic initiative was
originally in response to the creation of the North and East Metro Groundwater
Management Area (GWMA) by the DNR. Modeling used to support the creation
of the GWMA showed that the area most susceptible to groundwater drawdown
was southern Washington County, including Woodbury. As a result, the original
strategic initiative (2015-2017) was focused only on groundwater quantity.
The City began implementation of the “One Water” framework in 2017. This
framework provides a comprehensive format for all of the issues and goals related
to water and incorporates surface water/groundwater interactions in any decision
making process. In the City’s “One Water” framework, three categories capture all
issues related to drinking water, groundwater, and surface water: Water Quantity,
Water Quality, and Planning for the Future.

Key Consideration
Chlorides:
Chlorides threaten natural resources,
sanitary sewer treatment operations, water
supply and surface water resources. Each
of these chapters in this Plan address
chlorides through existing conditions,
as an emerging issue, and through
implementation.

With this change, the City Council updated the “Sustainable Water Future for
Woodbury” strategic initiative for 2017-2019 to categorize the goals and objectives
according to the “One Water” framework. In addition, Council requested that
groundwater quality also become part of the strategic initiative. The desired
outcomes of the 2017-2019 initiative are:
1. Water Quantity - Strive towards flat total annual (community-wide aquifer
withdrawal including mitigation and private wells) water usage through 2030
(based on a five year rolling average, using 2014 as a baseline).
2. Water Quality - Continuously provide safe, reliable, clean water that meets
all state and federal standards and guidelines for quality.
3. Planning for the Future - Maximize options and opportunities in the face
of threats to water resources to maintain water quality and availability.

IMPLEMENTATION
Resilience
Environmental Stewardship Critical Success Factor
»» Continue to meet the objectives of the critical success factors and report on the
annual performance indicators to measure success, including:
• Water quality and conservation.
• Average grade of lake water quality according to the Metropolitan
Council’s Citizen Assisted Monitoring Program.
• Residential water usage.
• Increase recycling rates and waste reduction.
• Energy conservation and use of alternative energy sources.
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GreenStep Cities
»» Advance in the Minnesota GreenStep Cities program.
»» Improve the City’s environmental performance by setting targets, using
innovative approaches, and encouraging the conservation of resources;
including energy, water and waste.

Resilience Action Plan

»» Investigate the creation of a Resilience Action Plan for Woodbury. This plan
may include information on challenges, a vulnerability assessment, details
on clean energy, energy efficiency, waste management, natural environment,
water resources, resilient and sustainable infrastructure, community resilience
and preparedness, considerations of vulnerable populations and collaboration
with community groups.

Public Education and Involvement
»» Continue to support and partner with organizations whose mission is to
educate the public about natural resource management issues, such as the
East Metro Water Resources Education Program, which provides educational
services to the entire County in an efficient manner.
»» Continue utilizing City communication tools for natural resource education.
»» Continue to work with the Parks and Natural Resources Commission (PNRC)
to encourage conservation and preservation of natural resources.
• The PNRC will continue to serve as a forum for citizens to voice their
opinions regarding environmental issues.
• The PRNC will continue to sponsor and promote public education
and activities related to natural resources.

Intergovernmental Cooperation and Grants
»» Continue to work with state agencies, the University of Minnesota, Washington
County, Washington Conservation District, Metropolitan Council, watershed
districts and adjacent communities to protect natural resources, promote
sustainability, and pursue resilience.
»» Continue to actively pursue grant funding and cost-share opportunities.
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»» Review the outcomes of the Community Resilience Workshop and pursue
actionable items in partnership with watershed districts, other partner groups
and agencies.

9

Energy
Energy Use
»» Increase energy resilience of City facilities, through energy efficiency upgrades
and clean energy installations to reduce greenhouse gas emissions from City
properties.
»» Encourage the installation of electric vehicle charging stations, and supporting
infrastructure for low emissions vehicles in public and private parking areas.

NATURAL RESOURCES

»» Research ways to lower emissions related to the City fleet and install appropriate
infrastructure; such as alternative fuel or electric vehicle charging stations, at
City facilities.
»» Research, participate and/or become certified in existing programs to advance
the City’s energy goals.
»» Promote information on energy efficiency and renewable energy opportunities
to residents and commercial property owners and developers, highlighting
economic and environmental benefits.
»» Secure the equivalent of 100 percent of City facilities electrical use from
renewable energy sources such as roof-mounted solar, community solar
garden subscriptions, or wind energy.
»» Track energy consumption in the community.

Energy Generation
»» Promote county, regional and state financing programs for local energy
efficiency and solar energy projects on commercial and industrial buildings.
»» Protect access to solar resources in new developments and subdivisions,
enabling individual property owners to choose to self-generate energy.
»» Continue to review the potential installation of renewable energy generation
facilities, including solar energy, in all new public buildings.
»» Consider varying setback requirements as a means of protecting solar access.
»» Educate and inform businesses and residents about opportunities and
incentives to increase the utilization of renewable energy sources such as solar,
wind, geothermal, hydro and biomass.

Solar array installed at Woodbury’s Public Safety building
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Air Quality
»» Protect and enhance air quality and reduce the emission of greenhouse gases.

9

»» Encourage alternative modes of transportation by providing sidewalks and
trails and encouraging transit opportunities.
»» Promote the MPCA Air Quality Index and encourage residents to register for
notifications, forecasts, advisories and alerts in the area.

Waste and Recycling
»» Continue to partner with Washington County to reach waste reduction and
recycling goals set by the State of Minnesota.
»» Reduce waste stream toxicity and amount; minimize generation of hazardous
waste and increase reuse, recycling, composting and purchasing of
environmentally preferred products.
»» Support waste reduction activities including recycling, reuse and composting
through policies and educational outreach opportunities for citizens and
businesses.
»» Emphasize the importance of directing waste that cannot be reused, recycled
or composted to facilities that recover some of the energy value in garbage, and
use landfilling as a last alternative.
»» Promote a sustainable solid waste program in existing and future residential
developments.
»» Continue to provide and encourage curbside recycling of reusable waste
materials through educational events, promotional materials and volunteer
efforts.
»» Continue to improve recycling and organics collection at City-operated
facilities and showcase best management practices.
»» Explore opportunities with Washington County to promote the availability of
backyard composting bins.
»» Support the State law that mandates recycling in businesses (Minnesota
Statutes, section 115a.551, subdivision 2a) and continue to work with
businesses and commercial developers to ensure they are aware of resources
and City regulations regarding the issue.
»» Collaborate with Washington County to prevent yard waste management
service interruptions and address any gaps in the yard waste management
system.
»» Encourage neighborhoods to pursue efficient hauling options.
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»» Increase access to electric vehicle charging stations, transit options, and safe
biking and walking.
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Wildlife and Vegetation
Natural Area Preservation and Greenway Corridors
»» Continue to utilize the planned unit development process to support low
impact development.
»» Identify priority acquisition parcels and secure ownership of these parcels
through the development process or parcel acquisition.
»» Implement a continuous greenway corridor plan that links areas of natural
resources.

NATURAL RESOURCES

»» Collaborate with neighboring communities and agencies to extend the
greenway corridor system beyond the City borders, further improving habitat
connectivity.

Native Vegetation and Pollinators
»» Implement revegetation and management of natural areas to restore native
habitat and improve natural aesthetic qualities.
»» Encourage limited and responsible utilization of herbicides, pesticides and
fertilizers on residential and City property.
»» Develop a proactive vegetation inspection and maintenance program for open
space and secure stable funding for the program.
»» Develop vegetation specifications for newly constructed stormwater basins
and new open space acquisition.
»» Continue to develop open space restoration plans, identifying locations to
reduce turf grass and replace with native vegetation and pollinator-friendly
species.
»» Pair buffer vegetation restoration projects with upland restoration efforts as
appropriate.
»» Utilize rights-of-way to provide pollinator habitat.

Urban Forest
Pollinator planting along Powers Lake
trail

»» Continue an active disease and pest control program on City-owned property.
»» Encourage native tree planting and restoration efforts on private property and
continue tree planting, management and restoration programs on City-owned
property.
»» Plant trees along roads and in boulevards.
»» Review and update the Protection of Woodlands ordinance as found in
Chapter 27, Division 4 of the Woodbury City Code.
»» Continue to use the geographic information system (GIS) based tree inventory
to inspect, maintain and update information on tree health for City-owned
trees.
»» Update the tree canopy assessment and the Urban Forestry Plan.
»» Update and implement the Emerald Ash Borer (EAB) Action Plan.
»» Review and update the approved tree species list for development to address
plant diversity, introduction of pests and shifting plant hardiness zones.
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9

Geologic Resources
Karst
»» Continue to require soil borings in locations proposed for stormwater
treatment in all new developments.

»» Continue to review and modify the development review process as necessary
to address shallow bedrock concerns.

Soils
»» Enforce the Land Disturbance and Erosion and Sediment Control Ordinance
and permit to limit movement of soil to receiving waters during the development
process.
»» Review and update the City’s Land Disturbance and Erosion and Sediment
Control Ordinance after the MPCA reissues the NPDES Construction and MS4
permits to ensure compliance.

Summit Pointe Park wetland

»» Review topsoil decompaction and/or compost addition programs for new
development and determine how an effective local program can be developed,
implemented, monitored and enforced successfully.
»» Explore increasing City resources to achieve a decompaction or compost
addition program.
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»» Continue to require site plan modifications including alternate locations
for stormwater treatment, different treatment methods or changes in the
proposed grading if adequate separation between the proposed treatment area
and bedrock cannot be achieved.

9

Water Resources
Surface Water
Chapter 10 Sanitary Sewer is structured
similar to Chapter 11 Water Supply and 12
Surface Water and is included in the One
Water Vision but not explicitly included
here because the City does not operate a
Waste Water Treatment Plant.

»» The City’s Surface Water Management Plan and Chapter 12 are used to guide
decision making regarding the concerns identified in the Existing Conditions
section of this chapter. See Chapter 12. Surface Water for implementation
programs related to surface water.

Groundwater

NATURAL RESOURCES

»» The City’s Water Supply, Storage, and Distribution Plan is used to guide
decision making of the water supply system. See Chapter 11. Water Supply
for implementation programs related to groundwater and drinking water.
»» Protect drinking water and municipal wells by restricting infiltration where
underlying karst formations may convey untreated surface water directly into
groundwater aquifers.
»» Work with Washington County toward implementation of the County
groundwater plan.
»» Host an internal “Water Summit” for City staff to revisit the goals and objectives
of the strategic initiative and the “One Water” vision.
»» Continue to implement and monitor the Sustainable Water Future for
Woodbury Strategic Initiative and approaching water issues through the “One
Water” vision.
»» Encourage the reduction of chloride use in home water softeners and snow
and ice control practices.
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