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Policy research approach

The Metropolitan Council (Met Council) is charged by state statute to develop plans for the
growth and economic development of the seven-county Twin Cities metropolitan region (metro
region). Publications like the metropolitan development guide (Thrive MSP 2040) and
associated system plans, including the Water Resources Policy Plan, are the primary vehicle
for us to share our vision and goals for the region. They are updated every ten years but have a
twenty five-year planning horizon to allow for long-term development of the region. Each
iteration of regional planning builds upon the previous effort, while adjusting our actions,
policies, and vision to address current issues, mitigate future risks, and optimize regional
opportunities.

The 2050 Water Resources Policy Plan, like the 2040 plan before it, will be an integrated plan
that supports our core mission to operate and manage the regional wastewater system, provide
water supply planning, and provide surface water planning and management throughout the
region. It will serve as our guide to address issues affecting our waters, and to protect these
resources for future generations.

This research paper is part of a series investigating current and future water concerns for the
metro region. Together, these papers will inform our 2050 Water Resources Policy Plan. The
paper topics are:

e Protecting source water areas e Water reuse

e Rural water concerns o Water quality

o Water and climate e \Wastewater concerns
o Water availability, access, and use

The project intent is to share our current understanding of issues, identify current policy
connections or gaps, and to propose future policies and strategies to ensure sustainable water
resources. Not all the recommendations included in the papers will move forward for inclusion
into the Water Resources Policy Plan, and conversely, the Water Resources Policy Plan may
include policies not discussed in these papers. The intent is to begin to develop a shared
understanding and conversation about topics that are connected to all aspects of our core
services.

Research paper topics were investigated using three core principles:

1. One Water, integrated water management: The metro region is water-rich, and that
water holds immense value. Integrated water management, also known as "One Water",
addresses water as it moves from water supply, through wastewater systems and into
surface waters. The ultimate goal of integrated water management is sustainable, high-
quality water in the region.

2. Utilize existing systems: The metro region has a robust water planning and
wastewater operations system with many actors — community water and wastewater
utilities, watershed management organizations, and regional, county, state, and federal
agencies. Coordination and collaboration between these groups is necessary to protect
our water for future generations.

3. Metric-based policies: It is hard to quantify policy success without accountability. We
will provide policy options with associated metrics and measurable outcomes where
possible, to demonstrate the effectiveness of our water policies and actions.
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Introduction

This research paper informs readers about
the benefits and complex challenges of
protecting the areas that are important
sources of water supply across the region.
While the paper focuses on our perspective
in Environmental Services (with input from
partners), it also includes information about
other facets of the Met Council’s work. It is
meant to help readers understand the issue
and the range of possible approaches to
address it. With this information,
policymakers and planners can make more
informed decisions.

‘Source water’ refers to the origin (or
source) of water from streams, rivers, lakes,
or underground aquifers that provides
drinking water to public water supplies and
private wells. Figure 1 and Figure 2 illustrate
these sources of drinking water for the
various communities in the metro.

Over half of Minnesota’s population lives in
the metro region. A safe supply of water is
critical to meeting the needs of the region
and protecting public health and the
environment.

Source water protection is a community
effort to prevent water pollution before it can
reach our drinking water and become a
public health and economic problem.

Considering source water protection in its
full context, Figure 3, highlights how source
water protection may be impacted by
climate change and how land use planning
and best practices that protect water quality
can have downstream benefits for
wastewater treatment and other water
users.

Figure 1: Sources of water for communities in the
metro region
For larger image, see Appendix A.

@ 5oy or reserve drinking water source Other water

Figure 2: Surface waters that are primary sources
for drinking water in the metro region.
For larger image, see Appendix A.
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Figure 3. Key components and connections in the region’s water supply network

The impact of source water protection is best understood in the context of the broader water supply context. This infographic illustrates key
components of the region’s complete water supply network. Its purpose is to set the stage for conversations about water supply policy and

planning so that the Met Council and our partners keep in mind our region’s broader water system interactions whenever we focus on just part
of the network.

A. The ultimate source of water for the region is precipitation — rain and snow, which varies from season to season and year to year.

B.

To reach our surface water intakes and wells, rain and snowmelt move across the natural and manmade landscape to surface waters or
infiltrate down below plants’ roots through the soils and rock units below.

The environment and landscape in the places we pump water from (surface waters and aquifers) affect the amount and quality of those

water supply sources. In our region, we have a range of urban, suburban, and rural communities — all with different surface water
resources, soils, and land use patterns.

Private wells serve parts of many communities, but local water supply infrastructure serves the bulk of the region and includes surface
water intakes, wells, and any interconnections with neighbors; treatment; storage; and distribution pipes that provide safe water. Private
homes and businesses may use private wells or connect to a community water supply system. Private well and septic system
infrastructure processes are designed to meet well code and local ordinances.

It is the people and businesses in our communities who pay to use the water supply infrastructure, with help as needed by state and
federal funding through programs like the Minnesota Drinking Water and Clean Water Revolving Funds. People and businesses use
water for a wide range of purposes; lean water is critical for everyone to function. The same people and businesses also pay to dispose
of the water once it has been used. If improvements are needed — to increase water treatment, for example — they also bear this cost.

Local wastewater infrastructure collects used water and conveys it to a regional system. Private homes and businesses may use private

septic or connect to a community wastewater system. Private well and septic system infrastructure processes are designed to meet well
code and local ordinances.

. At regional treatment plants, water is treated to meet state and federal water quality standards. The treated effluent is discharged back

into the environment, sometimes cleaner than the water it is being put back into. From there, water generally flows downstream to other
users and eventually to the Gulf of Mexico.

Source water protection work focuses primarily on the landscape that water moves across and the places we pump water from (B and C). It is
impacted by the climate and the actions of landowners and property managers. The effectiveness of source water protection work has
downstream implications for public water supply systems and rate payers, private well owners, and wastewater treatment.
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Source water protection areas for public water supplies

Water supply planners and public water
suppliers focus activities in areas most
important to drinking water sources:
Drinking Water Supply Management Areas
(DWSMAS).

Over 100 metro communities, working with
the Minnesota Department of Health (MDH),
have defined DWSMAs to help protect their
water supplies. Together, these areas cover
about a third of the metro region. Local
implementation plans to protect these areas
have been adopted. Information can be
found on a specific community’s plan in the
Minnesota Department of Health’s online
database (MDH, 2022a).

The four largest DWSMAs for groundwater
in the state are located in the metro region
in Hastings, Saint Paul, Bloomington and
Eden Prairie (MDH, 2019).

Priorities for source water protection
implementation are strongly informed by
how vulnerable the DWSMAs is determined
to be, as illustrated in Figure 4.

In areas that supply water to multiple
communities, such as the southern part of
Hennepin County and northern Ramsey
County, it is important to have a shared
understanding about DWSMA vulnerability.
These areas may also benefit from
resources for multi-community source water
planning and implementation.

The Met Council has two opportunities to
protect our region’s water source water.
First, we can directly act to protect sources
of water where we own and manage land.
For example, Figure 5 and Figure 6 illustrate
Met Council owned properties and regional
parks in relation to designated source water
protection areas. Met Council can also work
to protect source water on a larger scale
through our planning and policy work.

METROROUITAN

- Very high groundwater DWSMA vulnerability
High groundwater DWSMA vulnerability
g DWSMA
Low groundwater DWSMA vulnerability

Priority area for surface
| water DWSMAs

- Very low groundwater DWSMA vulnerability

Figure 4: Metro region DWSMAs and their
vulnerability
(MDH, 2019), For larger image, see Appendix A.
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Drinking water supply management area for surface water

Figure 5: Met Council properties in relation to
DWSMAs
(MDH, 2019), For larger image, see Appendix A.
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Planning efforts that support the
protection and assessment of source
water areas

Local comprehensive plans

Local comprehensive plans identify long-
range (25-30 year) planned land use,
growth forecasts, and related infrastructure
plans. These factors all contribute to
challenges and opportunities to protect
source water areas. The 30-year planning
horizon and content in local comprehensive
plans have the potential to strongly
influence source water protection planning.

Local source water protection (wellhead)
plans

Source water protection and wellhead
protection plans cover a shorter planning
period compared to the local
comprehensive plans — only 10 years
versus 30 years. Some of the information
they are required to include, like land use,
may be redundant with the local
comprehensive plan. Possible redundancies
include:

[0 Existing regional park {open to public) — Evisting regional rail {open to pubiic)

Regional park in master plan not open to public) ~—— Exist trail {not open to public)

77 Plannad ragional park units —— Planf

e for ground:
Orinking water sugey management area for sufeos water

Figure 6: Met Council regional parks in relation to
DWSMAs
(MDH, 2019), For larger image, see Appendix A

e Data elements and assessment of their implications for the use of well(s), delineation
criteria, the quality and quantity of water supplying the well(s), and the land and
groundwater uses in the drinking water supply management area.

e Delineation of the Wellhead Protection and Drinking Water Supply Management Areas

e Vulnerability assessment

e Impact of changes on public water supply well(s) during the next 10 years resulting from
change in the physical environment, land use, surface water and groundwater

e |ssues, problems, and opportunities related to water use and land use

e Wellhead protection goals for present and future water use and land use

o Obijectives and a plan of action, including actions that require the cooperation of a local
unit of government or state and federal agency beyond the public water supplier alone

e Evaluation program

o Alternate water supply or contingency strategy

The schedule to create and update source water protection plans is not consistent with the local
comprehensive plan update schedule — source water protection plan updates are staggered and
heavily influenced by the installation of new wells or intakes. The schedule to update source
water protection plans are also not consistent with neighbors. For example, plan updates are
not required when a neighboring plan with an overlapping Drinking Water Supply Area is
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updated. The schedule to update each community’s source water protection plan is on the MDH
Source Water Assessments website (MDH, 2022a).

Wellhead protection plans are required for public water suppliers using groundwater sources.
Protection plans for surface water supplies are recommended but not required. Minneapolis and
St. Paul have partnered with St. Cloud to develop a shared protection plan for intakes on the
Mississippi River. These plans identify vulnerable drinking water supply management areas,
potential contaminant sources in those areas, and an implementation plan and budget.

Until 2007, wellhead protection plans were required to be included in, and consistent with, metro
region communities’ local comprehensive plans (Minnesota Statutes § 473.859, Subd. 3 (4)
(vii) (2006)). Today, these wellhead protection plans are no longer required to be connected to
local comprehensive plans, weakening the link between local land use decisions and water
supply protection.

Local water supply plans

Local water supply plans, required and approved by the Minnesota Department of Natural
Resources (DNR), also have the potential to be closely linked to source water protection
planning. Like source water (wellhead) protection plans, local water supply plans cover a 10-
year planning horizon. While the schedules to update these plans are not currently aligned,
there is notable overlap in the required content of both local comprehensive plans and source
water protection plans. Local water supply plans must include content as described in
Minnesota Statutes § 103G.291, subdivision 3, including:

e Projected water demand

¢ Adequacy of the water supply system and planned improvements
e Existing and future water sources

e Natural resource impacts or limitations

e Emergency preparedness

e Water conservation/supply and demand reduction measures

e Allocation priorities

The scope of this challenge is big

A third of the metro region has been designated as a priority for source water management by
over 100 metro region communities, with guidance and approval from the Minnesota
Department of Health. This includes Priority A Area DWSMAs for surface water sources (where
contaminants could present an immediate health concerns) and DWSMAs for groundwater
sources. Several of these areas overlap one another -as illustrated in Figure 7 (MDH, 2019).

Around three million people, over half of Minnesota’s population, are supplied by water flowing
through these areas. In addition, roughly 200,000 people source their water from private wells in
areas that have not been designated for protection.

The metro region residents get their drinking water from a mix of extensive, complex

underground aquifers and surface waters whose sources often lay in their community or at the
region’s borders.
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The array of risks facing drinking water
sources means many players can contribute
to a problem and solutions must involve
multiple stakeholders. Problems affecting
drinking water sources can take
communities many years to fix.

Protecting our source waters depends on:

e Environmental conditions like
climate, ecology, and geology

e Community support for effective
management decisions, policies,
and actions, such as development
practices, land use policy, and
surface water protection

e Collaboration across overlapping
Drinking Water Supply Management
Areas

Environmental conditions determine the
vulnerability of source water areas by
affecting where and how quickly
contaminants flow. The environment (like
geologic formations) can also be a source of
naturally occurring radium, arsenic,
manganese and other potential
contaminants which pose risks to water
supplies.

METROTOLITAN

No overlap; only one DWSMA in this area
Two DWSMAs overlap in this area

- Three DWSMAs overlap in this area

I Four DWSMAS overlap in this area

Il Five DWSMASs overlap in this area

Figure 7: Source water protection areas in the
metro region, highlighting overlaps
(MDH, 2019), For larger image, see Appendix A

Community development decisions around land use changes, commercial and industrial
practices, water use in our homes and businesses, and turf and landscape management can
also pose potential threats. Actions that generate chemical threats and pathogens are of
particular concern. Where aquifers, lakes, and rivers are polluted, water resources become
limited in their safe use, requiring extra expense to access, treat, and manage so that the water

can be safely used or consumed.

Water utilities documented their common source water protection challenges in a recent
American Water Works publication (American Water Works Association, 2018). Common

challenges include:

e Resource limitations

e Making a compelling case

e Lack of jurisdiction

e Inability to reach common agreement

e Lack of knowledge
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e Competing and complex economic, environmental and community priorities
e Limited cross-sector engagement
e Lack of willing leaders and champions

Collaboration across borders is important since source water areas extend beyond, or overlap,
residential boundaries. Current source water protection efforts are mostly done independently
by each community and can be inconsistent, sometime redundant, and not as effective as they
should be.

Issue statement

We work to ensure safe, sustainable, and sufficient drinking water for the region by partnering
with public water suppliers, land use planners and developers, watershed management
organizations, business owners/managers, residents, and others. The goal is to improve
understanding and collaboration in order to protect the land areas that serve as the sources for
our region’s water supply. This work is particularly important where source water protection
areas extend beyond any one jurisdiction’s boundaries. Adequate and proactive protection will
prevent threats to water supplies from becoming a public health problem.

Our role
The Met Council was created in 1967 as "a regional solution for regional problems."

Our role related to source water protection is shaped by our role as the regional policymaking
body, planning agency, and provider of essential services in the seven-county Twin Cities metro
region, as well as by federal and state source water protection requirements led primarily by the
Minnesota Department of Health.

As the regional wastewater system operator and wastewater, surface water, and water supply
planning agency, we strive to ensure sustainable water resources through intentional planning
and operations. Our wastewater treatment plants consistently meet National Pollutant Discharge
Elimination System (NPDES) permit requirements. Our wastewater, surface water and water
supply planning functions work to promote sustainable water resources while addressing
pollution and other factors that impact those resources. Clean water for drinking, recreating, and
treated by our wastewater treatment plants are all important parts of the region’s livability and
prosperity. We work with our partners, our regional influence, and perform our statutory
responsibilities to protect and preserve our water.

While we are responsible for essential regional services such as regional water supply planning
and wastewater treatment, local governments focus on planning for their communities, including
source water protection planning. Together, we work as a team to ensure clean water for future
generations.

This paper recognizes that we as the Met Council play several distinct roles that relate to source
water protection:

o We partner,
e We plan for the long-term and set a regional vision,

e We provide regional investments and system operation, including facilities management,
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o We provide technical assistance through convening, training, guidance, regulations and
incentives, and

e We provide research and assessment.

The Met Council has multiple divisions, and while this paper’s main focus is the work and scope
of the Environmental Services division, there are other statutory responsibilities of the
organization that relate to source water protection.

Water planning
We have three primary water planning focuses supported by state and federal statutes.

o Wastewater: We prepare a comprehensive development guide consisting of policy
statements, goals, standards, programs, and maps prescribing guides for the orderly
and economical development of the region. The regional wastewater collection and
treatment system one of the four regional systems included in this effort (see Minn. Stat.
§ 473.145).

o Water Resources Management: State and federal law requires us to adopt a water
resources plan and federal requirements for a regional management plan to address
pollution from point sources, such as treatment plant discharges, and nonpoint sources,
such as stormwater runoff (Minn. Stat. § 473.157; 33 U.S.C. §1288).

o Water Supply Planning: We are required to create plans to address regional water
supply needs, including the regional Master Water Supply Plan, developing and
maintaining technical information related to water supply issues and concerns, providing
assistance to communities in the development of their local water supply plans, and
identifying approaches for emerging water supply issues (Minn. Stat. § 473.1565).

As a part of our statutory authority, we are required to review and comment on Local
Comprehensive Sewer, Local Surface Water Management, and Local Water Supply Plans (as
described in Minn. Stat. § 103G.291, subd. 3) to ensure that they are in conformance and
compliance with the regional plans.

The following additional statutory authority related to water is also highlighted as it pertains to
the topic of source water protection:

o Total watershed management: The Total Watershed Management statute (Minn. Stat.
§ 473.505) allows the Met Council to enter into agreements with other governmental
bodies and agencies to identify and quantify at a watershed level means to achieve the
best water quality at the lowest total costs for the region. Applied to source water
protection, this statute gives the Met Council authority to determine the most cost-
effective methods to address drinking water pollutants generated by its regional system
operations and work with others in the region to address source water protection. This
could include identifying and quantifying enhanced watershed management approaches
to protect some of the region’s primary water supply source areas.

o Sewage sludge disposal: The Sewage Sludge Disposal statute (Minn. Stat. § 473.516,
subd. 4) directs the Met Council when practical to minimize elements that are not
essential for plant growth when sludge is disposed of on private property as a soil
conditioner or amendment. This may be particularly relevant and important in designated
source water protection areas.
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o Urban research: The Urban Research statute allows the Met Council to complete
feasibility studies or demonstration projects related to water supply, surface water
drainage, and other subjects of concern to the peoples of the metropolitan area (Minn.
Stat. § 473.242).

Framework for comprehensive regional planning

We also have a range of comprehensive planning responsibilities designated by state and
federal statute.

e Long-range comprehensive development guide policy plans: The statutory
requirement to create long-range plans (Minn. Stat. § 473.145) allows us to address
source water protection as it relates to both the physical (public health) and the
economic (water treatment and pollution mitigation) needs of the metro region and thus
presents a statutory driver for Met Council involvement. Further, addressing source
water protection has the potential to impact design and operation of wastewater services
and water utilities in the region, which are needed to support planned growth and
development. Understanding and incorporating source water protection considerations is
critical to guiding and planning for growth and development in the region with our local
government partners.

o Land use planning: Multiple sections of Minnesota statutes (Minn. Stat. § 462.355,
Minn. Stat. § 473.175, and Minn. Stat. § 473.851 to 473.871) grant the Met Council
power to work with local governmental units to ensure land uses protect the health,
safety, and welfare of residents and to ensure coordinately, orderly, and economic
development. This planning includes water resource and water supply elements.’

o Local planning assistance: Regarding water resources specifically, “The Metropolitan
Council may provide technical assistance to cities, counties, and towns to expedite
adoption and enforcement of local ordinances under sections 103F.121, 103F.201 to
103F.221, and 473.206 to 473.208” (Minn. Stat. § 473.191, Subd. 2). This authority may
be particularly relevant to assist in the creation of local controls (ordinances, codes, and
other regulations) that protect surface water supply sources or surface waters connected
to underlying groundwater supplies.

The metro region has several levels of water governance with municipal, county, watershed,
regional, state, and federal agencies all having a role. Cross-agency coordination and
partnerships are key to successfully managing the region’s waters which do not always align
with jurisdictional boundaries (Figure 8).

These partnerships broaden our ability to achieve regional water goals. For example, we
support collaborative water supply planning and implementation in partnership with researchers
and communities by:

e Monitoring regional river, lake, and stream water quality.

e Assessing surface water and groundwater conditions using data collected.

" Note: Until 2007, Minn. Stat. § 473.859, which defines the required content of local comprehensive
plans, required the inclusion of both the local water supply plan and the wellhead protection plan as part
of the public facilities plan (Subd. 3). A wellhead protection plan is no longer required to be included in the
comprehensive plan.
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e Providing technical guidance on
surface water management and
drinking water protection through
research, advisory committees, plan
reviews, and other activities to cities,
townships, counties and watershed
organizations.

e Assisting communities through
grants to implement water efficiency,
stormwater, and inflow and
infiltration (/1) programs.

Every day, we work with our partners to
make planning and system operation
decisions that affect the region’s future
drinking water supply.

We as an organization can better integrate
source water protection actions into our
regular duties, from visioning, to planning, to
funding, in order to provide sustainable
sources of drinking water for the region.

The current update of regional policies,
plans, and related implementation programs
is a critical opportunity for improvement.
New resources exist to help us better
integrate source water protecting into
regional policy and planning. For example,
the Source Water Collaborative Guide for
Land Use Planning provides options for the
Met Council to consider including in updated
policies and plans (Sourcewater
Collaborative, 2017).

Drinking water supply management area for groundwater

Drinking water supply management area for surface water

North and east metro groundwater management area

[ districts and

Figure 8: Overlapping management jurisdictions
versus source water protection areas

(MDH, 2019; DNR, 2017), For larger image, see
Appendix A.

Integrated water planning recommendations

Establish a clear policy for long-range integrated water planning to better address the root
causes of events that threaten water supply sources. This should incorporate the watershed
approach and connect it to water management throughout all our water planning efforts
(groundwater, surface water, wastewater). It should include support for long-term source water

management.

Proposed supporting actions to protect source water areas include:

o The Metropolitan Council will promote integration across watershed, water supply, and

wastewater planning.
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e The Metropolitan Council will support local planning efforts to increase source water
protection activities.

Crucial concerns

To improve our regional source water protection, we need to highlight the challenges we face in
the process. In this section, we explore the primary drivers that influence source water related
hazards and risks.

With those drivers in mind, along with the need to protect the land areas that are the sources for
region’s water supply, we need to highlight areas to focus policy and planning work (our crucial
concerns). These form the basis of our policy recommendations.

Primary drivers

To better understand source water related hazards and the risks they pose, it is important to
consider the key components of the region’s complete water supply network (Figure 3). The
Minnesota Department of Health also offers guidance (MDH, 2021a).

With that framework and guidance in mind, along with the Council’s role, primary drivers to
consider include for regional policy development include climate (current and future),
hydrogeologic sensitivity to pollution, land use (current and future), and federal and state
programs.

Current and future climate

The ultimate source of water for the region
is precipitation, which varies from season to
season and year to year. Minnesota is
known for its extreme seasonal differences,
and climate change may cause the amount
of precipitation (both rain and snow) to
change and seasonal patterns to shift even
more.

Climate change impacts include acute and
chronic changes to weather events and
patterns, which create water challenges that
impact the resources we rely on for drinking,
economic productivity, and recreation.
These impacts influence the length of the
growing season, which can impact the e s i
amount of water that infiltrates below the

root zone to recharge aquifers below. Figure T e T

9 illustrates model-predicted changes in

infiltration due to potential changes in

precipitation and growing season length. Figure 9: Model prediction of reduced infiltration

due to climate change
For larger image, see Appendix A.
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In addition to affecting runoff and recharge, changing precipitation can also affect the types of
contaminants that are mobilized. For example, floods may increase sediment and nitrate loads
or sewage overflows (MDH, 2022a).

These changes also impact our wastewater and local water supply utilities that provide essential
public health services to the region. Climate change poses a threat to infrastructure, service
delivery, and the regulatory environment; increasing costs for service providers and those that
they serve.

Examples of planning efforts that may incorporate climate change impacts on protecting source
water areas:

e The Met Council recently adopted a Climate Action Work Plan (Metropolitan Council
Meeting, December 14, 2022). The work plan describes the Met Council's role in
addressing climate change and meeting the goals of the governor's Minnesota Climate
Action Framework.

e A pilot program started by the Minnesota Environmental Quality Board (EQB) in 2022
will evaluate the inclusion of climate change information in environmental review
throughout Minnesota. To do this, EQB facilitated the development of a draft revised
environmental assessment worksheet (EAW) form that includes climate information
along with the existing content like source water and groundwater protection.

For a more in-depth exploration of climate change, see the Environmental Services’ research
paper ‘Water and Climate Change: Impacts on Water and Water Utilities in the Twin Cities
Metropolitan Area’. The paper details the effects of climate change on our region.

Sensitivity of near-surface sediments
and bedrock to potential
contamination

To reach our surface water intakes and
wells, rain and snowmelt move across the
landscape to surface waters or infiltrate
down below plant roots through the soils
and rock below.

In some parts of the region, stormwater
runoff may flow into and recharge
groundwater more easily than other parts
depending on the texture of near-surface
sediments like sand, silt, or clay (DNR,
2018). This is illustrated by Figure 10. When
this water picks up contaminants, pollutants

Geologic sensitivity rating of the near

are Carried along into those Water sources surface as defined by vertical travel time  Special Conditions
) 0 High risk B st
(high risk — direct, very rapid exchange
Moderate risk between surface water and groundwater)
Low risk - Water

Very low risk - Bedrock at or near surface

Figure 10: Pollution sensitivity of near-surface
materials in the metro region
(DNR 2018), For larger image, see Appendix A.
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The pollution sensitivity of near-surface materials is one factor that the MDH uses to determine
the vulnerability of drinking water supply management areas. Well construction, maintenance,
and use; and groundwater chemistry and isotopic composition also provide important
information about how vulnerable deeper groundwater sources are to contamination (MDH,

2021b).

Relatively high sensitivity does not mean that water quality has been or will be degraded. If
there are no contaminant sources, pollution will not occur. Low sensitivity does not guarantee
protection. For example, leakage from an unsealed well may allow the contaminant to bypass
the natural protection and degrade the groundwater.

To protect source waters, land use decisions (including best management practices to mitigate
risks) should be shaped by considerations such as the sensitivity of surficial sediment to

potential contamination.
Land cover and land use

The environment and landscape near
surface waters and aquifers affect the
amount and quality of our water supply
sources.

In our region, we have a range of urban,
suburban, and rural communities — all with
different surface water resources, soils, and
land use patterns.

Current (2020) land use varies across the
550,000 acres that have been designated
as groundwater DWSMAs and/or Priority ‘A’
Areas of surface water DWSMAs. The top
five largest land uses in metro DWSMAs are
single family detached (33%); agricultural
(15%); undeveloped (12%); parks,
recreational, or preserve (12%); and open
water (7%) (Figure 11).

Land use affects the types and number of
potential contaminants, and land use
change creates opportunities to increase or
decrease potential contaminant sources.
This is particularly important in known
vulnerable Drinking Water Supply
Management Areas and areas that are
sensitive to potential contamination.

Figure 11: Generalized 2020 land use in the metro
region drinking water supply management areas.
For larger image, see Appendix A.
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Many of the potential contaminants associated with land use are documented in the Minnesota
Pollution Control Agency’s What's in My Neighborhood tool (MPCA, 2022a). MPCA also
documents known contamination plumes in the Minnesota Groundwater Contamination Atlas
(MPCA, 2022b).

Areas where groundwater contamination has, or may, result in risks to the public health, a
Special Well and Boring Construction Area may be designated by the Minnesota Department of
Health (MDH, 2021b).

The purpose of documenting potential and existing contaminants and defining management
areas is to inform the public of potential health risks in areas of groundwater contamination,
provide for the construction of safe water supplies, and prevent the spread of contamination due
to the improper drilling of wells or borings.

Potential contaminants associated with the most common land use in metro DWSMAS are
summarized in Table 1. Figures 12a-h illustrate a more detailed comparison of information from
MPCA'’s What’s in My Neighborhood database versus the Met Council’s 2020 generalized land
use information.

Much of the land within drinking water supply management areas is owned privately.

While public water suppliers and the Minnesota Department of Health are responsible for
providing safe drinking water, they do not have the authority or capacity to protect drinking water
sources on their own. They work with local decision-makers, other state agencies, and partner
organizations like the Met Council to plan and implement activities that protect drinking water
sources.

Assessing regional water resources policy recommendations

Consider establishing a more focused and integrated policy to shape our work to assess
regional water resources (groundwater, surface water and wastewater). This should include
source water areas. The region has additional assessment needs that are discussed in other
research papers.

Proposed supporting actions to protect source water areas:

o The Metropolitan Council will support research and partnerships when assessing
regional water resources, including assessment of source water areas.

¢ The Metropolitan Council will support efforts that investigate water supply approaches to
increase water conservation, enhance groundwater recharge, and most effectively use
all our water resources.

e The Metropolitan Council will analyze the impact of land practices on water quality and
the vulnerability of source water areas and water supplies.
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NUMBER OF HAZARDOUSE WASTE SITES
REPORTED BY GENERALIZED LAND USE TYPE

Undeveloped

Single Family Detached
Single Family Attached
Seasonal/Vacation

Retail and Other Commercial
Park, Recreational, or Preserve
Open Water

Office

Multifamily

Mixed Use Residential
Mixed Use Industrial

Mixed Use Commercial
Manufactured Housing Park
Major Railway

Major Highway

Institutional

Industrial or Utility

Golf Course

Farmstead

Extractive

Airport or Airstrip
Agricultural

o
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1000 1500 2000 2500 3000 3500 4000 4500 5000

Figure 12a: Number of potential contaminant records by land use type in the metro region

(MPCA, 2022a). For graphs 12b-h, see Appendix A.
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Table 1: Potential contaminants associated with different land use types
Includes the number of records in the ‘What’s in my Neighborhood’ application and the acres of each land use type within DWSMAs in the seven-
county Twin Cities metro region (MDH, 2018a; MPCA, 2019).

Land use type

Associated potential contaminants

Metro-wide # of selected ‘What’s

in My Neighborhood’ sites

Acres in
DWSMAs

corn, soybeans, and perennial
woody crops such as orchards and
vineyards. This class also includes
all actively tilled land.

management (commercial fertilizer, animal
waste); Feedlots; Storage and preparation
area (tanks, ag chemicals, petroleum
products)

Single family detached — Includes Wells; Septic systems; Turf management; 2,002 hazardous waste-related 180,782
areas with a mixture of constructed Chemical application and storage; Storm records (33% of
materials and vegetation. These water basins, drains, and infiltration practices; 202 AST and underaround storage DWSMAS)
areas most commonly include Storm water runoff; Above ground storage tanks (UST) recor dsg 9
single-family housing units. tanks (AST); Class V wells; Transportation

corridor 92 Feedlot records
Agricultural — Areas used for the Land application (bio solids, septage, 237 hazardous waste-related 75,513 (14%
production of annual crops such as pesticides); Nutrient application and records of DWSMASs)

92 AST and UST records
643 Feedlot records

Undeveloped — Includes barren
land or unprotected wetlands

Wells; storm water runoff; Road or rail
crossing over water;

1,018 hazardous waste-related
records

208 AST and UST records
132 Feedlot records

67,153 (12%
of DWSMASs)

Park, recreational, or preserve -
Includes areas with a mixture of
some constructed materials, but
mostly vegetation in the form of lawn
grasses. These areas most
commonly include large-lot housing
units, parks, golf courses, and
vegetation planted in developed
settings for recreation, erosion
control, or aesthetic purposes.

Wells; Septic systems; Turf Management;
Chemical application and storage

549 hazardous waste-related
records

192 AST and UST records

31 Feedlot records

64,245 (12%
of DWSMASs)
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Open water - All areas of open Storm water runoff; Road or rail crossing over | 93 hazardous waste-related records | 38,833 (7%
water, generally with less than 25% water of DWSMASs)
cover of vegetation or soil. SUAET alel LT FErerh

7 Feedlot records
Institutional - Includes areas with a | Wells; Septic systems; Turf management; 1,162 hazardous waste-related 19,853 (4%
mixture of constructed materials and | Chemical application and storage; Storm records of DWSMASs)

vegetation.

water basins, drains, and infiltration practices;
Storm water runoff; Above ground storage
tanks; Class V wells; Transportation Corridor

522 AST and UST records

7 Feedlot records

Industrial or utility - Includes highly
developed areas used for
commercial/industrial purposes. In
some areas, may include some
limited residential use. Examples:
manufacturing, warehouses,
construction companies,
transportation, and landfills.

Wells; Septic systems; Turf management;
Chemical application and storage; Storm
water basins, drains, outlets, and infiltration
practices; Storm water runoff; Above ground
storage tanks; Underground storage tanks;
Leaking underground storage tanks; Class V
wells; Transportation corridor; Road and rail
crossings (spills over water); Solid waste
management site; Pipeline; Gravel pit;
Suspected contaminant of concern;
Hazardous waste handler and/or generator

3,300 hazardous waste-related
records

391 AST and UST records

6 Feedlot records

18,511 (3%
of DWSMASs)

Single family attached — Includes

Wells; Septic systems; Turf management;

337 hazardous waste-related

17,662 (3%

areas with a mixture of constructed Chemical application and storage; Storm records of DWSMASs)
materials and vegetathn. These water basins, draln.s, and infiltration practices; 117 AST and UST records
areas most commonly include Storm water runoff; Above ground storage
housing like townhouses tanks; Class V wells; Transportation Corridor | 2 feedlot records
Retail and other commercial - Wells; Septic systems; Turf management; 4,521 hazardous waste-related 16,938 (3%
Includes highly developed areas Chemical application and storage; Storm records of DWSMASs)
where people reside or work in high | water basins, drains, outlets, and infiltration
numbers. Examples include stores, practices; Storm water runoff; Above ground STl ate e e
restaurants, hotels, and stadiums. storage tanks; Underground storage tanks; 10 Feedlot records
Leaking underground storage tanks
All other land uses Mix - (9% of
DWSMAs)
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Some landscape features, while not contaminants themselves, may create pathways for
contaminants to enter water supply sources more quickly (Figure 13). These features include:

o Wells

e Aggregate and other mining

o Stormwater basins, drains and infiltration practices

e Transportation corridors, including road and rail crossings over water

As the region grows, land use is expected to change. This will result in corresponding changes
to potential contaminants. Our future may unfold in a variety of ways we can not necessarily
predict.? We cannot predict how exactly growth will play out, but we can prepare for different
growth scenarios and consider robust policies that will be effective for the most scenarios.

We can prepare to protect source waters for - :
a range of possible futures by taking time i A,
now to consider the potential land use :

changes and what they might mean for O

source water protection areas. Another g
action we can take to prepare is to test : _
current and proposed policies and AR £
strategies applicable under that range of T e
conditions. SR WRery. 0 grel )

L1
i

Land use planning is logically tied to : 2kl v 3

Wi
protecting source water areas. Resources I
like the Source Water Collaborative’s %
Guide for Land Use Planning summarize
options that regional and local entities can
use to protect drinking water through their B e o Natonar etands mvammary el
land use authority (Sourcewater I o2 of xtactive anduse(such a5 aggregae minng)

Drinking water supply management area for groundivater

Collaborative, 2017). Examples of local,
regional, and statewide planning efforts that
could be leveraged to better protect source

water through land use include: Figure 13: Wells, bridges, and aggregate mining in
the metro region
(MDH, 2019a; MDH 2022b; MPCA, 2019), For larger
image, see Appendix A.

Drinking water supply management area for surface water

e Regional land use policies and local comprehensive plans. These plans relay
information about how land cover and land use can be guided to protect drinking water
supply source areas. These plans identify long-range (25-30 year) conditions.

e Minnesota’s Groundwater Protection Rule, though specific to agricultural land
management plans, has the intent to minimize potential nitrogen fertilizer sources of
nitrate pollution to groundwater and protect drinking water (MN Rule 1573).

2 Scenario analysis can help identify critical source water issues that emerge under alternative futures.
These issues, which are likely to be different in each scenario, require flexible policy responses. The Met
Council will be incorporating this analysis for the first time as a part of the 2050 planning process.
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Wastewater sustainability policy recommendations

Enhance the implementation strategies under the policy on sustainable wastewater to support
source water protection activities at wastewater facilities and project sites to reduce risk (public
health, regulatory).

Proposed supporting actions to protect source water areas:
e The Metropolitan Council Environmental Services will identify opportunities to protect
source water on Met Council owned property and project/program sites (Appendix B

offers guidance to consider).

e The Metropolitan Council Environmental Services will identify opportunities to manage
assets in ways that protect source waters.

Federal and state programs

A long history of water contamination and related damages led to federal and state source water
protection programs that drive much of our work today.

Measurable action to protect America’s waters began in the 1960’s and 1970’s after increasing
public concern about environmental issues, like the Cuyahoga River catching fire in 1969. This
and other events led to legislation protecting public health and the environment.

Passage of the Safe Drinking Water Act (SDWA) in 1974 and the Clean Water Act (CWA) in
1977, plus subsequent amendments to these laws and other environmental laws, have since
improved America’s waters. These laws were implemented not only to protect human, animal,
and aquatic health, but also restore and maintain the chemical, physical and biological integrity
of the nation’s water. The CWA aims to prevent, reduce, and eliminate pollution in the nation’s
waters through regulating pollutant discharge into US waterways and controlling the introduction
of pollutants through water and wastewater standards.

In Minnesota, the Department of Health is responsible for enforcing the federal SDWA, including
administering the state’s program for source water protection through Minnesota's Wellhead
Protection Program (Minn. Stat. Ch. 103l; Minn. R. Ch. 4720).

In 1990, Congress passed the Pollution Prevention Act (P2 Act). This act recognizes the value
of preventing or reducing pollution at the source, wherever feasible. Its passage focused
industry, government, and public attention on reducing the amount of pollution through cost-
effective changes in production, operation, and raw materials use. This is important because
source reduction is fundamentally different and more desirable than waste management and
pollution control.

While federal and state programs are in place, implementation remains a challenge.
Determining who should initiate and coordinate activities and who should pay for source water
protection is not simple. Additionally, water sources for drinking water utilities often extend over
multiple communities, and the utilities usually have little or no ability to legally control activities in
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those areas to protect the source water. Another issue is that as new products and chemicals
are developed and produced, society often doesn’t understand the risks they present until
years, or even decades, after they have been used and disposed.

Key concerns

Given the primary drivers influencing source water related hazards and risks, and our role as a
regional planning organization, our key concerns for improving both understanding and
collaboration to protect source water areas focus on:

¢ Land management and source water protection implementation

o Costs and benefits of source water protection

e Source water contamination
These three crucial concerns form the basis of our policy recommendations.
Land management and source water protection implementation

Approximately 75% of the metro region gets its drinking water from groundwater, either from a
public/municipal well or a private well. The surface area contributing to a public or private well
varies, depending on surrounding geology, well depth, and pumping rate (MDH, 2018b). This
often means the surface area of land that can impact a public or private well source may extend
outside the municipal or legal boundaries of that well owner, water user, or water utility
organization.

Municipal source water protection areas
provide water to approximately 90% of the
region’s residents. Some provide water to
larger populations than others, such as the
watershed above the Minneapolis and Saint y
Paul intakes on the Mississippi River and J
parts of western Hennepin and northern ;
Ramsey counties (Figure 14). R B

In addition to municipal water supply source .

water protection areas, non-municipal public Lk gl ? i 7o
suppliers are also responsible for protecting f . ; |' i
source waters. Examples of non-municipal L (T
water suppliers include correctional T—

facilities, schools, and manufactured home
parks. These entities are responsible for
providing safe water, but have few
resources and jurisdictional authority on

land beyond their boundaries. Over 3,000 Figure 14: Populations served by different
acres in the metro region have been municipal source water protection areas
designated as source water protection (MDH, 2019), For larger image, see Appendix A.

areas for these non-municipal systems.
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Source water protection is complicated ever further by the different overlapping management
jurisdictions. Some examples include community boundaries, watershed organizations,
Minnesota Department of Health and community-designated drinking water supply management
areas, groundwater management and special well and boring constuction areas, and more
informal water supply subregions. Although it benefits the region to have many organizations
and groups working to protect water resources, the overlapping boundaires, different priorities,
and scope of impact can make it challenging to efficently protect our water supply sources.

Because so much of source water protection depends on land use, utilities, communities,
industries, and residents need to work together to protect the shared resource. Planning and
partnerships are proven ways for these groups to join and have a bigger impact on resource
protection.

Frameworks for joint efforts

Multiple concepts for joint ownership and management are used throughout the metro. There is
no one right way for joint management, the system depends on the scenario. Three agreement
methods are commonly used. They are:

¢ Joint powers agreements (JPA). This type of agreement provides authority to the
participating governmental units to jointly or cooperatively exercise any power similar or
common to the governments to accomplish something larger than any one entity could
do (Minn. Stat. § 471.59). Often these agreements are used to provide a service to a
group that extends beyond a single jurisdiction.

¢ A memorandum of understanding (MOU). An MOU is a non-legally binding document
describing shared work and common goals. It is not a contract.

e A Contract. A contract is a binding legally that can be used to hold the entities
responsible for participation or commitment towards a shared project or objective.

Other metro region groups and agences are also working to protect our water supply. It is
our responsibility at the Met Council to stay aware of the efforts of these other groups and
support where possible through convening, participation, and financial support, as
appropriate.

Watershed Districts

Watershed districts also play an active role in source water protection. Their boundaries span all
levels of vulnerable drinking water supply management areas, as shown in Figure 15.

Roles of watershed districts include stormwater management, land use and water interaction,
and other land management activities. Their impact spans from residents to businesses within
their watershed boundares. These organizations are an effective partner in the goal of source
water protection. It is recommended to continue conversations with these districts and to
support their efforts of local water supply protection.

Minnesota Department of Health

The Minnesota Department of Health (MDH) is very active in metro region source water
protection. This protection extends to both areas that contribute to groundwater and surface
water supplies. They provide resources for public water suppliers, communities, and residents
to protect source water and manage their wells (MDH, 2022b).
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MDH, with funding from the Clean Water o T

Land and Legacy Amendment, has e P
supported grants to PWS to fund work to B _N),\;L.,,;Jﬂ R Y
protect drinking water supplies. Activities xxj%! i 2 .
that may be supported by these grants y % # X ,j’ Ll i
include well sealing, well construction, o —L { “—s\r T
installation of monitoring wells, well | By ﬁj_ﬁ : 0
inspection, educations, and more. " Bl P < \w“—é’;{ P - B
A R
L B ACD- F. By )
Public water suppliers also work with d i (‘,m’;ﬁ% J )f )
residents who are using a private well for 5“1‘ ?ffj e ‘;w\\\’
their drinking water or have an old well on S f 1>
their property. They work to ensure that a P g - . oA !
functioning well is maintained, and any i |t anii
unused wells are sealed properly. Unsealed r [

wells can contaminate the aquifer, adding to
the challenge of source water protection. B ) ot st e
Unsealed wells can be difficult to find and Moderate grounduster DWSMA vinerabity
seal, potentially allowing contaminants to e i
move down into aquifers and negatively

impacting the region.

D districts and organizations

Figure 15: Watershed Districts and DWSMA
vulnerabilities
(MDH, 2019), For larger image, see Appendix A.

Minnesota Source Water Protection Collaborative

The Minnesota Source Water Protection Collaborative convenes local experts in the source
water field. They provide space and resources for outreach and education (El, 2022). The group
is focused on building relationships and includes groups that have been traditionally
marginalized from government decision making, including farmers, rural residents, immigrant
and Black, Indigenous, and people of color (BIPOC) communities, and small business owners.

We were part of the steering committee to establish the Collaborative in 2019 and has been
involved as a member ever since. In addition to the relationship building benefit of the
Collaborative, the Met Council has been able to add a different perspective to the conversation
that promotes our expertise and values around community engagement and equity.

Upper Mississippi River Source Water Protection Project (UMRSWPP)

The UMRSWPP is a joint powers agreement between St. Cloud, Minneapolis, St. Paul, and
other local government entities created to protect the source water of the Mississippi River.
These municipalities rely on the Mississippi River for all or most of their drinking water supply.

The Mississippi River source water-watershed for these communities is approximately 7,700
square miles and is impacted by both point and non-point source pollution from both urban and
rural environments. A challenge for this group is that the contribution area for their source water
is very large, and mostly outside the boundaries of these cities.

The agreement provides a space for the cities to create a source water protection plan and
schedule implementation activities together. They work together to identify and minimize
pollution and contamination to their Drinking Water Supply Area. For example, the cities applied
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for grant funding from the State of Minnesota and pooled their awarded funds to develop an
interactive mapping tool to aid in the prioritization of source water protection projects. The
UMRSWPP illustrates what can be accomplished when many organizations commit to
partnering on work; larger projects with higher impact are achieved.

We at the Met Council are committed to supporting efforts like this to help with work like
watershed restoration and protection planning and implementation in the North and South Fork
Crow River watershed. Our strength is to convene, bring diverse perspectives together, and to
support existing groups that further the mission of the region.

Met Council Subregional Water Supply R—
Work Groups E | 1 s
o

A less formal collaborative effort undertaken it TJ ‘ —7
by the Met Council is the subregional water S T NG

supply work groups. Figure 16 graphically I o ¥
shows these groups. . T

They provide space for public water 177 = -5}
suppliers and others in the water supply — == L
community to meet with colleagues in their IR |
area to network and discusses shared — ’ Lol
experiences. The past focus of these s \ ‘ B IR
groups has been on the water supply utility, o o p—
but focus could be expanded to include S
watershed districts, and support water B vowest [ Morncest [ Exst [ soutest
quality of source water supplies with water [ sotwest [ west [ Centa
quantity.

The Met Council should continue supporting

these groups and pr_owdlng convening Figure 16: Subregional water supply work groups.
space and leadership to promote cross- For larger image, see the Appendix.

community collaboration.

Metropolitan Area Water Supply Advisory Committee

The Metropolitan Area Water Supply Advisory Committee (MAWSAC) is a formal committee
established by Minnesota Statutes (473.1565) to advise the Met Council on its water supply
planning activities.

Members include the Minnesota Departments of Agriculture, Health, and Natural Resources and
the Pollution Control Agency, Minneapolis Water Works and St. Paul Regional Water Services,
and governor-appointed representatives from municipalities in all eleven counties in the metro
region. MAWSAC is supported by a technical advisory committee (TAC).

The committees have repeatedly highlighted the importance of source water protection
(Metropolitan Area Water Supply Advisory Committee, 2022). Concerns raised include:
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e How long-term integrated water management is needed to protect source waters and
vulnerable areas. This includes creating a better understanding of groundwater and
surface water interactions.

e Guidance and tools to support development that protects quantity and quality of source
waters, while balancing local economic needs/goals. It is important to highlight that each
community has goals and caring for another's DWSMA could impact those goals.

o Support for collaborative management strategies, research, and monitoring. This
supports better understanding of groundwater and surface water interactions and more
effective implementation to reduce impacts.

Each joint endeavor may be best served by any of the above agreements. Even with options
and examples, it shows that joint work is challenging. In its convening and technical assistance
roles, the Met Council may be able to help.

Collaboration and partnership recommendations

Establish a clear policy for collaboration and partnerships to advance equity along with other
water goals, clarifying what Environmental Services will do with whom to achieve the goals of
the 2050 Regional Development Guide and Water Resources Policy Plan.

Proposed supporting actions to protect source water areas:
e The Metropolitan Council will support cross-community collaboration among public water

suppliers and their communities.

e The Metropolitan Council will support and participate with partners on outreach and
engagement.

¢ The Metropolitan Council will engage with residents and businesses to understand water
values.

e The Metropolitan Council will prioritize inter-agency collaboration.

Source water contamination

Our metro region gets its water supply from both surface water and groundwater, each of which
presents challenges in mitigating and protecting against contamination that are both unique and
similar. Preventing contamination and pollution at the source can be difficult, especially when
the avenues for entry into a source water can vary greatly. The watershed upstream of the
Minneapolis and Saint Paul intakes covers over 20% of the State of Minnesota, and the many
conditions impacting the quality of runoff in this watershed can affect downstream water supply
quality. Contamination can also result when the water recharging groundwater carries land-
applied contaminants along with it toward wells.

When considering water supply contamination, drinking water quality is a top priority. Good

quality water is also important for ecosystem health and industrial processing, which are also
important uses of the region’s water supply.
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The list of drinking water contaminants, guidance levels, and federal standards is quite
extensive. The MDH provides a detailed comparison of state water guidance and federal
drinking water standards on their website (MDH, 2022c). Table 2 identifies high priority, local
contaminant concerns developed by UMRSWPP and MDH.

Table 2: High priority surface and groundwater contaminant concerns

Surface water contaminant concerns?

Groundwater contaminant concerns ®

e Improper manure management

e Known stormwater discharge sites
¢ Cropland sediment runoff

e Streambank erosion

e Transportation corridors

e Hazardous waste cleanup sites

e Leaking underground storage tanks

o Fertilizer, pesticide, and animal
manure application

e Abandoned wells
e Industrial pollution
e Feedlots

e Aging and failing stormwater and
wastewater infrastructure (including
septic systems)

aUMRSWPP presentation (2022), ® MDH, 2021b

Existing contamination areas have been
identified and mapped in Figure 17. This map
highlights the groundwater contamination
plumes in the East Metro and higher urban
core density of brownfield sites. Agricultural
practices in rural areas are also a potential
source of contamination, particularly given
that 50% of the metro region is agricultural
and undeveloped land. Figure 18 illustrates
nitrate risk to the water table.

One of the key planning-related differences
between surface water and groundwater
sources are the communities that rely on
those sources and the different challenges
and opportunities they have. Figure 19
compares communities’ sources of water to
areas of concentrated affluence and
poverty.

Specific concerns about sources of water
and our region’s water supply are listed
below.

[] Landfil
@ Brownfield site records

Contamination sites within Groundwater contamination area
DWSMAs are highlighted

Special well and boring construction area

Figure 17: Examples of known contamination
sites in metro region DWSMAs

(MPCA, 2022b; MN Geospatial Commons, 2022).
For larger image, see the Appendix.
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Surface water

e Proximity of Met Council’s
wastewater treatment plants and
nearby drinking water intakes

e Emerging concerns like N-Nitroso-
dimethylamine (NDMA) precursors
and watershed management
strategies.

e Collaborative watershed
management amongst upstream
communities, local partners, and
impacted downstream communities -
including stormwater and agricultural
best practices, education and

Low risk of nitrate entering the water table

outreach s land use and water Moderate risk of nitrate entering the water table
pla nn | ng an d Sh ared resources. [ High risk of nitrate entering the water table
’ T water
Groundwater

Figure 18: Nitrate risk to the water table in the
e Leaching of disposed of metro region . .

contaminants (i.e., landfills, septic (MDH, 2016), For larger image, see Appendix A.
systems) into groundwater aquifers
is a high concern for our region. A
regional proactive approach to
reduce these potential sources of
contamination is needed for source
water protection.

e In more rural areas, nitrate intrusion
remains a concern as it can infiltrate
and move deeper between aquifers,
impacting drinking water sources.

e Naturally occurring elements in
rocks and soil that can increase the
risk of serious health effects when
found in drinking water (e.g.,
arsenic, manganese, radium).

7 Area of concentrated affluence (ACA) N\ Area of concentrated poverty (ACP)

Groundwater source Surface waler source Crounduion & suriace

Figure 19: Areas of concentrated affluence and
poverty versus community water sources.
For larger image, see Appendix A.
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Protecting regional water resources policy recommendations

Establish a more focused and integrated policy and supporting actions to shape ES’s work to
protect water resources (groundwater, surface water and wastewater), including source water
areas.

Proposed supporting actions to protect source water areas:

e The Metropolitan Council will identify areas where local integration is required to protect
source waters including a process for equitable stakeholder input and results.

o The Metropolitan Council will support implementation related collaboration to protect
regional water resources.

e The Metropolitan Council will provide data, information, and planning tools to assist local
governments in resilient water resources and infrastructure planning and decision-
making.

Case study: Considering nitrate-nitrogen from agricultural practices

The state’s Nutrient Reduction Strategy has concluded that “nitrate in groundwater used as
drinking water source is a concern in several areas in Minnesota that are susceptible to
contamination” (MPCA, 2014).

Through the Minnesota Department of Agriculture (MDA) Groundwater Protection Rule
Mitigation Level Determination process, MDA determines the mitigation levels for community
water supply wells and their DIWSMAs that have elevated levels of nitrate-nitrogen, based on
monitoring data (MDA, 2022a). Generally, these determinations are updated annually.

In the metro region, four public water suppliers currently have nitrate-nitrogen levels high
enough to trigger attention and mitigation work by MDA.

e Hastings (nitrate level of 8 mg/L or greater; or are projected to exceed 10 mg/L in the
next ten years)

e Oak Grove Mobile Home Park (nitrate level of 8 mg/L or greater; or are projected to
exceed 10 mg/L in the next ten years)

e Shakopee (nitrate level of 8 mg/L or greater; or are projected to exceed 10 mg/L in the
next ten years

e Rosemount (nitrate level of 5 mg/L or greater)
One of them, Hastings, is the largest Drinking Water Supply Management Area (DWSMA) in the
state and is primarily agricultural land:

The MDA is committed to work with local farmers in the Hastings, Oak Grove Mobile Home
Park, and Shakopee DWSMAs to adopt practices that can reduce nitrate levels in groundwater.
Depending on the size of the DWSMA, an advisory team will be formed to include local farmers,
agronomists, local government staff, public water suppliers and other key stakeholders to help
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recommend best management practices and alternative management tools (MDA, 2022b). In
addition, a local groundwater monitoring well network may be developed. The MDA will promote
the implementation of appropriate nitrogen fertilizer best practices and alternative management
tools. To help facilitate tool implementation, the MDA has worked with other agencies to make
DWSMAs with elevated nitrate among the highest priority areas for state and federal funding.

The MDA will conduct surveys to assess the adoption rates of best management practices and
use computer modeling to estimate the change in nitrate losses over a DWSMA (MDA, 2022c).
The modeling will consider the soils, crops, agricultural practices and precipitation in the
DWSMA and help local farmers estimate whether changes in practices will improve water
quality.

Costs and benefits of source water protection

The Twin Cities metro region has many areas with contaminated groundwater. Communities
where contaminated groundwater has impacted drinking water supplies are included in Table 3
below. The table only includes water sources that have or will incur substantial costs for
additional water treatment processes that would not be needed if the contamination were not
present. Several cities in the table below have also had to abandon well use due to
contamination, as additional treatment was not cost-effective for those areas.

Regionwide commitment to investing in source water protection supports the economical
development of the metropolitan area. As history has demonstrated, once a source water is
contaminated, the costs to clean up the contamination and repair damages are almost always
larger than preventative costs. The availability of state and federal funds greatly offset the costs
to local water suppliers and provides the benefit of protected water sources.

Table 3: Contamination locations impacting drinking water sources in the metro region.
(Premier Water Technologies, 2018)

Contamination Main type(s) of Impacted water  Additional water Year
location contamination utilities treatment needed due to  treatment
contamination added

Twin City Army 1,4-dioxane Cities of New UV/AO 2017
Ammunition Brighton, Fridley,
Plant (TCAAP) TCAAP water

supply
Twin City Army Trichloroethylene Cities of New TCAAP Groundwater 1987
Ammunition (TCE), VOCs Brighton, Fridley, | Recovery System and air
Plant (TCAAP) TCAAP water stripping

supply
Blaine Plume 1,2-Dichloroethane | City of Blaine Water Treatment Plant #1, | 2006

(1,2-DCA) air stripping

Baytown Trichloroethylene City of Bayport, Air stripping 2007
Township Plume | (TCE) Bayport

Township and

West Lakeland

(private wells)
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Reilly Tar & Polycyclic aromatic | Cities of St Louis | Granular activated carbon | 1985

Chemical Plume | hydrocarbons Park and Hopkins | filtration, and constant well

(PAH) pumping to manage plume
3M PFAS PFAS City of Oakdale Granular activated carbon | 2006
contamination
3M PFAS PFAS City of Cottage Granular activated carbon | 2017
contamination Grove
3M PFAS PFAS City of Woodbury | Granular activated carbon | 2020

contamination

Several regional and local planning efforts inform cost and benefit evaluations of protecting
source water areas. Examples include:

e Local capital improvement plans, water supply plans, and water supply-related reporting
to the state provide information about current water supply infrastructure and planned
investments. These plans generally cover 5-10-year planning horizon.

e Local source water protection plans identify vulnerable drinking water supply
management areas, potential contaminant sources in those areas, and an
implementation plan and budget. These plans generally cover 5—-10-year planning
horizon.

e Local comprehensive plans identify long-range (25-30 year) planned land use, growth
forecasts, and related infrastructure plans. These factors all contribute to cost estimates
and provide opportunities to protect source water areas into the future.

¢ Regional wastewater system plans (25-30 year) provide information about service
availability and treatment and can support cost estimates to extend service and/or
upgrade treatment.

Case study: Costs of industrial contamination in the eastern Twin Cities metro region

A current and well-known example of the costs to repair damages and clean up contamination
in source water areas is the east metro region. 174,000 people spanning multiple communities
live and work in this area and have been impacted by per- and polyfluoroalkyl substances
(PFAS) contamination.

As part of a $850 million Natural Resource Damage lawsuit Agreement and Order (Settlement)
in 2018 between the State of Minnesota and the 3M Company, a conceptual drinking water
supply plan was developed (State of MN v. 3M Company, 2018; State of MN, 2021). The plan
evaluates and recommends a set of projects that provide safe, sustainable drinking water to the
14 communities currently known to be affected by PFAS contamination now and into the future.
The plan directs investment of $700 million in east metro community water supply projects to
address the contaminated source waters.

The plan stresses the goal of a long-term solution based on these key components:
o Recognizing that our understanding of PFAS and the ability to detect it is continually
evolving. The plan provides treatment for wells at or above half of the current Health
Limit.
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e The plan sets aside contingency funds for unexpected needs.

e The plan uses 2040 water demand estimates to ensure that infrastructure built today will
serve the east metro region in the future.

e The plan includes using granulated activated carbon treatment.

e In some areas, the plan calls for connecting homes to municipal systems to reduce
future risk of contamination.

e The plan includes money for drinking water protection projects to reduce PFAS in
groundwater and help reduce future treatment needs and costs, and to improve overall
water quality.

Access to the full conceptual drinking water supply plan is on the MPCA website (MPCA, ndc).

Investment policy recommendations

Improve the clarity and focus of the current investment policy to better establish roles for
Environmental Services and other parts of the Met Council.

Proposed supporting actions to protect source water areas:

e The Metropolitan Council will describe the process to determine regional benefits
(particularly important for source water protection investments).

e The Metropolitan Council will recognize and leverage different funding sources.

Reuse policy recommendations

Improve the clarity and focus of the current reuse policy, including recommended approaches to
protect source water quality and reduce risk.

Proposed supporting actions to protect source water areas:

e The Metropolitan Council will plan for long-range regional investments that protect
source water quality and quantity.

o The Metropolitan Council will identify and evaluate the economic and technical feasibility
of best practices to enhance groundwater recharge.

Equity considerations

All people should have access to clean, safe, affordable water and wastewater services. All
water and wastewater systems should have sufficient funding to provide affordable services. All
communities should share in the economic, social, and environmental benefits of investment in
water systems.

It is the people and businesses in our communities who pay to use water supply infrastructure
for a wide range of purposes. It is critical to their life and environment. These same people and
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businesses also pay to dispose of the water once is has been used. If improvements are
needed — to increase water treatment, for example — they also bear this cost.

Recent events have elevated the national
awareness of equity in water supply.
Whether it was through failed treatment,
causing corrosion in lead pipes in Flint,
Michigan (NRDC, 2018), or
underinvestment in treatment facilities in
Jackson, Mississippi (NPR, 2022), our
country’s black and brown communities
have been disproportionately impacted and ER
have carried the elevated burden of (P
advocating for themselves in order to obtain ‘
clean, safe water. [

Within the metro region, we have our own
unique challenges with our water supply
and the infrastructure to deliver it. Protecting
the source water area for the Mississippi
River intakes is very different from
protecting the source water areas supplying WstomAmoceniohlsiionen G0N

roughly 800 municipal wells across the WO oo s pove 107 )

region. About seventy-five percent of metro g ey e

region residents, primarily in the suburban

and rural parts of the metro, get their

drinking water from groundwater sources,

while the remaining 25%, in urban and Figure 20: Areas of concentrated affluence and

. . o, . poverty versus DWSMAs
inner-ring suburban C|t|e§, get their water (MDH, 2019), For larger image, see Appendix A.
from surface water supplies.

Drinking water supply management area for surface water

Shared source waters and long flow paths connect us as a region. Activities in one area of the
metro can affect the water quality for residents in another. It is important to understand your
impact as an individual, and that different groups of people use and face threats to different
sources of water.

However, different groups of people use different sources of water, and they face different
threats and have different opportunities to protect water sources.

Consider communities’ access to resources to protect source water and to mitigate for
contamination.

Larger, more urban and suburban communities might have a larger tax base, more staff, or a
wealthier population to financially support source water protection. Those communities might
also be able to be more selective about what types of businesses/industries can develop on
vulnerable land. Suburbs and more rural communities may have more green space and related
opportunities to help filter storm water for infiltration.

The cities of Minneapolis and Saint Paul, along with the communities to whom they supply

water, rely almost entirely on the Mississippi River. In comparison, suburban and rural
communities rely heavily on groundwater.
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Based on community population data reported on the Met Council’'s Community Profile website,
roughly 50% of Black, Indigenous, and people of color (BIPOC) residents live in communities
supplied by the Mississippi River while 50% live in communities supplied by groundwater.
Approximately 30% of white residents live in communities supplied by the Mississippi River
versus 70% living in areas supplied by groundwater.

Both the responsibility for source water protection and the ability to act vary by water supplier
type:

e Municipal water suppliers — both surface water suppliers and groundwater suppliers -
draw water from the largest source areas with the most potential contaminant sources,
but they often have more resources (money, staff time, and influence) to direct toward
source water protection.

e Non-municipal public water suppliers — like manufactured home parks, schools, or
correctional facilities — are also responsible for preventing contamination of their wells
with little authority beyond their property boundaries. Their resources for source water
protection vary, though are generally less than those available to municipal suppliers.

o Private well owners are responsible for preventing contamination of their private wells,
but their ability to act is limited to their own properties and ability to influence neighbors.
Private well owners are often in rural areas, where they are more likely to have
agricultural pollution in their water supply. They are also less likely to have information
on potential contamination and less likely to have access to testing and treatment
options in comparison to municipal water suppliers.

Another facet of how community resources vary across the region is illustrated by comparing
areas of concentrated poverty and areas of concentrated affluence versus the sources of water
used by communities and to the locations of DWSMAs (Figure 19 and Figure 20).

In the fall of 2022, we created an equity task force to support the update of the regional
development guide and related policies and system plans. The group will propose and define a
framework and expectations for the Met Council as we work integrate equity into our policies in
order to create a more equitable region.

The Met Council has also developed a dataset and user guide to support Equity
Considerations for Place-Based Decisions and Advocacy. This information may be used in
a wide range of ways. For this paper, staff used this dataset to explore who may be most
impacted by place-based decisions. This information is also available to policymakers and
planners in order to target investments and tailor engagement efforts accordingly.

Connections to current water policy

Across the Met Council’s regional policy plans, there are several current policies which state our
intent and approach to protecting recharge and source water.

The 2040 Water Resources Policy Plan is the most direct tie to the topic and includes five
policies with supporting actions that relate to the protection of source water and vulnerable
areas.

2040 Water Resources Policy Plan water sustainability goal:
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To protect, conserve and utilize the region’s groundwater and surface water in ways that protect
public health, support economical growth and development, maintain habitat and ecosystem
health, and provide for recreation.

2040 Water Resources Policy Plan policy on watershed approach:
We will work with our partners to develop and implement a regional watershed-based approach
that addresses both watershed restoration (improving impaired waters) and protection

(maintaining water quality in unimpaired waters)

Supporting actions related to protecting source waters:

e Work with the watershed management structure in the metro region on issues that
transcend watershed organization boundaries. This supports the preparation of water
management plans and promotes the protection and restoration of local and regional
water resources (lakes, rivers, streams, wetlands and groundwater).

e Provide technical information to watershed organizations that can improve water quality
at supply sources. This information includes best practices for water management and
planning use.

2040 Water Resources Policy Plan policy on sustainable water supplies:

While recognizing local control and responsibility for owning, operating, and maintaining water
supply systems, we will work with our partners to develop plans that meet regional needs for a
reliable water supply that protects public health, critical habitat and water resources over the
long term.

Supporting action related to protecting source waters:

e The Metropolitan Council will, as required by Minnesota Statutes, review and comment
on wellhead protection and county groundwater plans.

2040 Water Resources Policy Plan policy on assessing and protecting regional water
resources

The policy and actions on assessing and protecting regional water resources may also be
generally related to source water protection, though it is not explicitly discussed. The Council
will continue to assess the condition of the region’s lakes, rivers, streams, and aquifers to
evaluate impacts on regional water resources and measure success in achieving regional water
goals.

2040 Water Resources Policy Plan policy on water conservation and reuse:
We will work with our partners to identify emerging issues and challenges for the region and on
solutions that include the use of water conservation, wastewater and stormwater reuse, and

low-impact development practices to promote a more sustainable region.

Supporting actions related to protecting source waters:
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o While not explicitly linked to source water and vulnerable area protection, actions related
to low-impact development and groundwater recharge could support protection of water
supply sources as part of broader water resource and water demand management.

2040 Water Resources Policy Plan policy on serving the rural areas:

The Metropolitan Council will acquire wastewater treatment plants owned by Rural Centers,
based upon their request through the comprehensive plan and comprehensive sewer plan
processes, and based upon criteria that ensure direct identifiable regional benefits, after
soliciting customer input and conducting a public hearing on the request.

Supporting action related to protecting source waters:

e Preserve areas outside the Long-Term Wastewater Service Area for agricultural and
rural uses, while protecting significant natural resources, supporting groundwater
recharge, protecting source water quality, and allowing limited unsewered development.

Draft new and revised policy and implementation strategies/actions

This section proposes some revisions to the existing policies and supporting actions
summarized in the section above, 'Connections to Current Policy’. It also proposes some new
policies and supporting actions. Not all the recommendations included in this paper will move
forward for inclusion into the Water Resources Policy Plan, and conversely, the Water
Resources Policy Plan may include policies not discussed in this research paper.

Each recommendation starts with a general description of the proposed policy, followed by draft
proposed policy and strategy (specific actions) language.

These recommendations are intended to spark discussion about policy direction for the
2050 Water Resources Policy Plan. They are not to be considered final
recommendations.

As staff developed the following language, they considered:
e The full range of Met Council functions and how they relate to vulnerable areas and
impact source water protection
¢ How the Met Council can enhance and leverage partners’ programs

o How proposed policies and related actions represent an integrated water and/or
watershed approach

e How resilient the proposed policy and related actions might be under different scenarios
of future growth and climate

e The equity impacts of proposed policies and related actions

o Feedback from Metro Area Water Supply Advisory Committee, Water Resources Policy
Plan Advisory Group, and Met Council staff during an internal workshop on the topic of
public health.

New policy on collaboration and partnerships:
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Regional policymakers should consider establishing a clear policy for collaboration and
partnerships to advance equity and other water goals, clarifying what Environmental Services
will do with whom to achieve the goals of the 2050 Regional Development Guide and Water
Resources Policy Plan.

This may connect with the proposed policy on environmental justice and water equity in the
water quality paper.

Proposed policy lanquage: The Metropolitan Council and Environmental Services will engage
constructively across the boundaries of public agencies, levels of government, private and civic
spheres, in order to carry out integrated water resource management activities that could not
otherwise be accomplished.

Proposed supporting actions to protect source water areas:

o The Metropolitan Council will support cross-community collaboration among public water
suppliers and their communities. Desired result: reduced barriers and increased local
implementation for source water protection, particularly in areas that are water supply
sources for multiple communities. Example activity:

o Facilitate subregional water supply work groups.

o Communicate and coordinate with and between local communities and state
agencies to stay on top of emerging contaminants (like PFAS).

e The Metropolitan Council will support and participate with partners on outreach and
engagement. Desired result: increased landowner practices to protect source waters.
Example activities:

o Support groups such as the Upper Mississippi River Source Water Protection
Project, MN Source Water Collaborative and other. Provide support for
convening and advocacy, and maintain the Met Council’s advisory role. This
supports local control while growing collaboration for better source water
management.

o ldentify and recommend opportunities to increase funding and outreach for
partners for agricultural practices to protect source water (Examples: MN
Department of Agriculture, U of M Extension).

o Coordinate with growing state funding programs for source water protection
(such as BWSR and MDA).

e The Metropolitan Council will engage with residents and businesses to understand water
values. Desired results: better understanding of how our region’s citizens view their
water and more targeted and effective outreach for source water protection.

e The Metropolitan Council will prioritize inter-agency collaboration. Desired result:

stronger understanding of the effectiveness of best management practices including
impacts on source water area risk levels. Example activity:
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o With MPCA and others, evaluate infiltration as a stormwater management
practice, particularly under a range of potential climate futures, and
collaboratively update stormwater infiltration requirements and recommendations
in the MN Stormwater Manual and other tools as appropriate.

o Partner with MDH to develop and support multi-community wellhead protection
efforts, including potential rule revisions to streamline efforts.

New policy on integrated water planning

Regional policymakers should consider establishing a clear policy for long-range integrated
water planning to better address the root causes of events that threaten water supply sources.
This should incorporate the watershed approach and connect it to water management
throughout all our water planning efforts (groundwater, surface water, wastewater). It should
include support for long-term source water management and the creation of collaborations and
partnerships, where appropriate.

Proposed policy lanquage: The Metropolitan Council will work with our partners to develop and
support long-range integrated water resource planning that addresses the region’s watershed,
water supply, and wastewater needs.

Proposed supporting actions to protect source water areas:

e The Metropolitan Council will promote integration across watershed, water supply, and
wastewater planning. Desired results: local and regional plans for water management
will direct resources to better achieve multiple water benefits and reduce contradictory
actions and investments. Example activities:

o The Metropolitan Council will update regional water policies, the wastewater
system plan, and the metro region water supply plan using a long-term,
integrated water management approach.

o Environmental Services will work with Community Development’s Local Planning
Assistance team to update plan review guidance and processes. This will ensure
that local comprehensive plans acknowledge source water protection areas and
existing and planned source water hazards. It also supports local commitments
to relevant and effective actions to protect vulnerable source water areas.

o Environmental Services technical review staff will ensure that local
comprehensive plans, local water plans, local water supply plans, wellhead
protection plans, and watershed management plans consistently acknowledge
and commit to relevant and effective actions to protect vulnerable source water
areas.

¢ The Metropolitan Council will support local planning efforts to increase source water
protection activities. Examples:

o Environmental Services will work with Local Planning Assistance to provide
technical assistance.

37|Page



o Environmental Services will support the implementation of local best
management practices for stormwater management that keep pollutants out of
drinking water sources.

Water reuse policy:

Regional policymakers should consider improving the clarity and focus of the current reuse
policy, including recommended approaches to protect source water quality and reduce risk.

This paper supports the policy recommendations and implementation activities related to
wastewater reuse proposed in the Water Reuse research paper. In addition, we offer the actions
below that support the protection of source water areas.

Proposed supporting action to protect source water areas:

e The Metropolitan Council will plan for long-range regional investments in wastewater and
stormwater reuse that protect source water quality and quantity. Example activity:

o Support cost-effective investments in property management in areas designated
as source water protection areas, focusing on risk management for potential
contaminants.

e The Metropolitan Council will identify and evaluate the economic and technical feasibility
of best practices that enhance groundwater recharge and make the best use of
reclaimed wastewater and stormwater while protecting source water quality.

Enhanced policy on wastewater sustainability:

Across its multiple divisions, the Met Council is responsible for significant facilities and land
holdings across the region. Figure 5 illustrates several different facilities and properties that the
Met Council is responsible for. These assets should be managed in ways that protect source
waters.

Regional policymakers should consider enhancing the implementation strategies under the
policy on sustainable wastewater. Revising these strategies could better support source water
protection activities at wastewater facilities and project sites to reduce risk.

Proposed policy lanqguage: The Metropolitan Council will provide efficient, high-quality, and
environmentally sustainable regional wastewater infrastructure and services.

Proposed supporting actions to protect source water areas:

e Environmental Services will identify opportunities to protect source water on Metropolitan
Council owned property and project/program sites. Example activity:

o Recognizing designated source water protection areas and partner with
landowners and agencies such as Minnesota Department of Agriculture as part
of Environmental Services biosolids land application program.

e Environmental Services will identify opportunities and manage assets in ways that
protect source waters by reducing the number of potential contaminants on Met Council

38|Page



properties and project sites and/or the creation of up-to-date mitigation plans. Example
activities:

O

Incorporating Minnesota Department of Health source water protection guidance
for managing specific potential contaminant sources into Met Council
property/asset management plans.

Creating or updating documentation of all wells on Met Council-owned properties
along with maps of all wells with setback areas delineated to assist with siting of
chemical storage areas, infrastructure, etc.

Highlighting additional benefits for source water protection when conducting
existing condition assessments of Met Council-owned properties to identify
priority locations for protection, enhancement, and restoration of climate-resilient
landscapes.

Educating Met Council staff responsible for managing chemical storage, drilling
and sealing wells, and emergency response planning with source water
protection-related content.

Including source water protection elements in emergency preparedness and
response plans — particularly focusing on potential contaminants generated by
wastewater and transportation assets located in areas designated as source
water protection areas.

Revised policy on investment:

Regional policymakers should consider improving the clarity and focus of the current investment
policy to better establish roles for Environmental Services and other parts of the Met Council.
This is particularly relevant for leveraging resources to protect source water areas.

Proposed policy lanquage: The Metropolitan Council will strive to maximize regional water

resource benefits from regional investments, through coordination among its divisions and
across the integrated water cycle.

Proposed supporting actions to protect source water areas:

The Metropolitan Council will describe the process to determine regional benefits

(particularly important for source water protection investments), with the desired result of

transparent and credible decision-making process for Met Council Environmental

Services investments.

The Metropolitan Council will recognize and leverage different funding sources to

increase the impact of Council Environmental Services investments. Example funding
possibilities:

O

Partner matches in implementation grant programs (ex: water efficiency grant
program).
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o Clean Water Land and Legacy funds for short-term work that supplements
Environmental Services’ basic functions and advances both regional and state
goals.

o Collaborative partnerships with research institutions to enhance assessment of
the region’s water resources and the impact of best practices.

o Evaluation of possible funding sources to establish and/or maintain a reliable and
readily accessible state-wide or regional emergency fund to address new and
emerging water supply contaminants.

New policy on protecting regional water resources:

Regional policymakers should consider establishing a more focused and integrated policy and
supporting actions to shape Environmental Services’ work to protect regional water resources
(groundwater, surface water and wastewater), including source water areas.

This might include redefining the current policy on assessing and protecting regional water
resources as two separate policies: protection and assessment.

Proposed policy lanquage: The Metropolitan Council will support programs to enhance planning
and implementation activities that prevent and reduce contamination sources and water
pollution, including potential contaminant sources and pathways in water supply source water
areas. This will protect public health, critical habitat and water resources over the long-term.

Proposed supporting actions to protect source water areas:

¢ The Metropolitan Council will identify areas where local integration is required to protect
source waters and a process for equitable stakeholder input and results.

e The Metropolitan Council will support implementation-related collaboration to protect
regional water resources. Examples:

o Recognize and work to address legacy contaminants that continue through the
system due to past practices likes pesticide use, spill events, or contaminant
dumping.

o Establish and promote local grant programs to seal wells, prioritizing areas that
provide water to multiple communities.

o Partner with Minnesota Technical Assistance Program for projects intended to
manage and reduce potential contaminants in businesses located in areas that
provide source water to multiple communities.

o Sponsor regular multi-community emergency response planning and training,
such as table-top exercises.

o Promote access and use of state-developed information about contaminants in
metro region drinking water supplies and local best practices to mitigate risks.
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o Enhance Metropolitan Council Plant resources for community planners and
public water suppliers to protect source water areas.

e The Metropolitan Council will provide data, information, and planning tools to assist local
governments with planning resilient water resources and infrastructure planning, given
changing climate and land use conditions. Example activities:

o Document, maintain, and promote a list of state agency-documented potential
contaminants and contamination areas in the metro region for community
planners, environmental document writers, and technical reviewers to influence
planned landscape practices (American Water Works, 2018).

o Others, as identified in the water quality research paper.
New policy on assessing regional water resources:

Regional policymakers should consider establishing a more focused and integrated policy to
shape our work to assess regional water resources (groundwater, surface water and
wastewater). This should include source water areas. The region has additional assessment
needs that are discussed in other research papers.

This might include redefining the current policy on assessing and protecting regional water
resources as two separate policies (protection and assessment).

Proposed policy lanquage: The Metropolitan Council will collaboratively assess the condition of
the region’s lakes, rivers, streams, and aquifers — and how water and contamination move
between them — to evaluate impacts on regional water resources and measure success in
achieving regional water goals.

Proposed supporting actions to assess source water areas:

o The Metropolitan Council will support research and partnerships when assessing
regional water resources, including assessment of source water areas. Example
activities:

o Enhance existing monitoring and/or join existing programs to monitor and assess
specific contaminants that threaten source water (PFAS, nitrate, N-
Nitrosodimethylamine (NDMA)precursors, etc.). This could include funding,
letters of support, or convening to bring stakeholders together. Refer to Priority
Waters List to identify and prioritize surface waters related to drinking water
sources.

o Support efforts like those in the Crow River watershed

o Partnering with the University of Minnesota to identify potential drinking water
contamination sources and reduce runoff in high-risk areas.

o Analysis of properties likely to have unused wells, to target well sealing programs
in areas that supply water to multiple communities.
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e The Metropolitan Council will support efforts that investigate water supply approaches to
increase water conservation, enhance groundwater recharge, and most effectively use
our water resources. Example activities:

o Support community efforts to identify and evaluate the economic and technical
feasibility of water supply approaches and best practices that increase water
conservation, enhance groundwater recharge, and make the best use of
groundwater, surface water, reclaimed wastewater, and stormwater.

o With partners such as MPCA, establish research stations to study the quality and
quantity impacts of infrastructure such as large-scale infiltration projects or
pumping centers near sensitive groundwater-supported surface waters.

o The Metropolitan Council will analyze the impact of land practices on water quality and
the vulnerability of source water areas and water supplies. Example activities:

o Explore a range of long-term (30-50 years or more) planning scenarios, beyond
the typical 10-year time frame of local source water protection plans.

o Consider climate change scenarios as part of this effort.

o In partnership with others, research low-impact development, land use practices,
agricultural best practices, and cooperative water use practices that minimize
negative water quality impacts on aquifers and maximize groundwater recharge,
where practical (revision of 2040 WRPP strategy supporting the policy on water
conservation and reuse).

Next steps

This topical research paper is the first step in the process of creating regional water policies to
safeguard our waters and to protect the livability and prosperity of the region (Figure 21). The
ideas in this paper are intended to spark discussion and generate additional water-focused
policy recommendations to provide the foundation of the 2050 Water Resources Policy Plan.
This paper was created and reviewed by Met Council staff. Our planned next step is to gather
and include vital perspectives from our partners on needed policy recommendations.

Create Research Papers Draft Policy FF',"H."ZE Adopt
olicy Plan

Stakeholder Engagement EStakEhDIder

ngagement

2022 2023 2024 2025 2026

Public
Comment
Period

Figure 21: Water Resources Policy Plan timeline

After this additional information is gathered, Met Council staff will update the draft policy
recommendations through an iterative process of drafting policies, listening to stakeholder
feedback, and integrating the information collected to assist the Met Council members to
develop, evaluate, refine, and adopt policies. Alternating between engagement and policy
creation will allow stakeholders to participate and shape plan content from the very beginnings
of policy research and development through the public comment period prior to the adoption of
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the plan. This proposed process is an intentional attempt to bring in more voices and

perspectives to help the Council produce polices and implementation strategies that are
reflective of the region’s water priorities.

If you have any questions or feedback about the content of this paper, please contact Lanya
Ross at Lanya.Ross@metc.state.mn.us.
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Appendix A: Enlarged Figures

Figure 1. Sources of water for communities in the metro region

Over 100 different public water utilities and 60,000 private wells use groundwater, surface water, or a
combination of both. Everyone should be aware of this information and keep it in mind when making
decisions that could impact the drinking water supplies for over half of the people in Minnesota. Effective
source water protection planning and implementation recognizes that communities face very different

opportunities, challenges, and limitations.
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Figure 2. Surface waters that are primary sources for drinking water in the metro region

The Priority Waters List identifies surface waters that are a direct source of drinking water for Minneapolis
and Saint Paul and the communities that they provide water to. This and other information included in the
Priority Waters list can guide resources to monitor, assess, plan for, and improve the region’s water
bodies to benefit drinking water supplies.
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Figure 3. Key components and connections in the region’s water supply network

See page 3 of the research paper.
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Figure 4. Metro region drinking water supply management areas and their vulnerability
(MDH, 2019)

Water supply planners and public water suppliers focus activities in areas most important to drinking
water sources. These drinking water supply management areas (DWSMAs) are defined by public water
systems (PWSs) working with the Minnesota Department of Health (MDH). Over 600 separate drinking
water supply management areas have been defined by over 100 PWSs, covering approximately 30% of
the metro region. Within these areas — particularly where they are most vulnerable - contamination on the
land surface or in water can affect drinking water supplies. While MDH and PWSs are responsible for
providing safe drinking water, they do not have authority or capacity to protect drinking water sources on
their own. Much of the area surrounding drinking water wells and intakes is privately owned and outside
of municipal jurisdiction.
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Figure 5. Examples of Met Council properties versus DWSMAs (MDH, 2019)

Several Met Council properties and facilities are in or near source water protection areas. Of the
approximately 550 public parcels owned by the Met Council, about 80 are associated specifically with
Environmental Services and around 20 are associated with Metro Transit. Met Council takes steps to
ensure these assets are managed in ways that protect source waters. Information about source water
protection areas and vulnerability should continue to be considered and prioritized as property and facility
plan implementation is evaluated and as plans are updates.

° P

METROPOLITAN
C O UNZ C I |
[ ]
A
A
5 = a
A
A
A e
o o
A
A V'S A
A
7
A 4. A A - o
< ] 2 A A
i A - A
MA % = 7 o
A A A
A A
‘ A b 4, Qa
A -+ Vs % 4 N
A A Q
AA A A A A A
" A
@ O
A Q
A
A
| A ]
A
7] i | =
4 " Lr
‘ ] -
‘-i‘ JI
4 ¥ .
'r c
e l“
2 SR
| ol e
“au” o - Il o
. |

- Area is part of MCES biosolids land application program O Met Council-owned well
- Met Council-owned public parcel A\ Regional wastewater lift station
Drinking water supply management area for groundwater . Regional wastewater treatment

. plant (online and future)
Drinking water supply management area for surface water

53| Page



Figure 6. Regional park elements in relation to DWSMAs (MDH, 2019)

The great majority of regional parks; state parks, trails, scientific and natural areas, and wildlife
management areas; and national parks and federal wildlife refuges are adjacent to water. Regional trails
also often follow rivers, streams, and creeks. There are opportunities for water quality protection through
land management and outreach and engagement.
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Figure 7. Source water protection areas in the metro region, highlighting overlaps (MDH,

2019).

Individual water supply planners and public water suppliers focus activities in DWSMAs the define with
the MDH. However, several of the over 170 separate drinking water supply management areas in the
metro region overlap one another. This condition highlights the importance of developing consistent and
targeted outreach to properties that impact multiple public water supply systems. For example, areas in
the southern part of Anoka County, eastern Hennepin County and northern Ramsey County supply water
to multiple communities and could benefit from resources for multi-community source water planning and

implementation.
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Figure 8. Overlapping management jurisdictions compared to source water protection
areas

There are wide variety of entities with intersecting roles that impact source water protection such as
county and community boundaries, MDH and community-managed community-designated drinking water
supply management areas, DNR-led groundwater management area, and watershed organizations.
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Figure 9. Model prediction of reduced infiltration due to climate change

Model prediction of reduced infiltration due to climate change. Although the region just experienced a
historically wet decade from 2010-2019, a suite of global climate model projections still suggest that
infiltration may go down, limiting the amount of water available to recharge drinking water aquifers. Policy
makers and planners should consider a range of strategies that prepare for both wet and dry conditions.
As more refined climate projection data is developed for Minnesota and the region, this analysis should
be updated.

Climate data source: DAYMET & : Climate data source: RCP 4.5 for 2040-2069

Climate data source: RCP 6.0 for 2040-2069 i Climate data source: RCP 8.5 for 2040-2069
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Figure 10. Pollution sensitivity of near surface materials in the metro region (DNR, 2018)

Soil type, depth to water, and deeper bedrock conditions vary across the region, making
some areas more sensitive to pollution. Land use planners and best management
practice guidance should share this information with developers or other project teams to
mitigate source water risks. This information is also useful for prioritizing pollution
prevention or remediation programs.
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Figure 11. Generalized 2020 land use in the metro region, highlighting DWSMAs

While MN Department of Health and public water systems are responsible for providing safe drinking
water, they do not have authority or capacity to protect drinking water sources on their own. Much of the
area surrounding drinking water wells and intakes is privately owned and outside of municipal jurisdiction.
Current (2020) land use varies across the 550,000 acres that have been designated as groundwater
DWSMAs and/or Priority ‘A’ Areas of surface water DWSMAs. The top five largest land uses in metro
DWSMAs are single family detached (33%); agricultural (15%); undeveloped (12%); parks, recreational,
or preserve (12%); and open water (7%). This information should be considered as part of regional policy
development and technical assistance programming.
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Figures 12a-h. Number of potential contaminant records by land use type in the metro

region (MPCA, 2022a)

Graphs 12a-12h below summarize how the records in MPCA’s What's in My
Neighborhood database compare to the Met Council’'s 2020 generalized land use
information. This information may help policymakers and land use planners better
understand potential drinking water risks of certain land use types. Thinking
comprehensively about land use, potential associated contaminants, and the location
and vulnerability of DWSMAs may improve source water protection into the future.

a) Most hazardous waste site records are currently in areas designated as retail and other
commercial, followed by industrial or utility.
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b) Most feedlot site records are currently in areas designated as agricultural, followed by
farmstead.
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c) Most underground storage tank site records are currently in areas designated as single
family detached, followed by institutional, and retail and other commercial.
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d) Most aboveground storage tank site records are currently in areas designated as
industrial or utility, followed by retail and other commercial, then single family detached.
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e) Most aboveground storage tank site records are currently in areas designated as
industrial or utility, followed by retail and other commercial, then single family detached.
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f) Most wastewater site records are currently in areas designated as single family
detached, followed by undeveloped.
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g) Most solid waste site records are currently in areas designated as single family
detached, followed by office, then agricultural.
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h) Most Superfund site records are currently in areas designated as industrial or utility,

followed by park, recreational or preserve.
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Figure 13. Wells, bridges, and aggregate mining in the metro region (MDH 2019, MDH,

2022b, MPCA, 2019)

Some landscape features, while not contaminants themselves, may create pathways for contaminants to
more quickly enter water supply sources. Examples include wells; aggregate and other mining;
stormwater basins, drains and infiltration practices; and transportation corridors including road and rail
crossings over water. Watershed managers, emergency response planners and other should consider
information like this alongside information about source water protection areas and vulnerability.

Bridge intersecting Met Council open water
dataset or National Wetlands Inventory

g 4

METROPOLITAN
a0 NG I L

LY
. £ ..' w” o "
- u
' L]
7 ] - " =
. =
3 . . ' a® 4
a
" " L at LA
| o b L]
H g 3 =
= '} ]
- L
L & P -\
= - n
" : ‘ -
] L} -
] il i 'k 1
» = L N £ A
S = oy = «
" s L -
L") (] - % ] \
=n % - v [ ] B
= (e x B L]
i L ] .‘ .- L] = " v
. s
.l L
a »
a (% - >
: = ] = 4
L) fal = w L8
P ol O - ~.
b | o -y
3 I. -~ el Ly I-?’- o b4 '.
v e W
m
L]
- - -
5 1]
L]
» G e i

Well

- Area of extractive land use (such as aggregate mining)

Drinking water supply management area for groundwater

Drinking water supply management area for surface water

65|Page



Figure 14. Populations served by different municipal source water protection areas
(MDH, 2019)

Water for over 90% of the people living in the metro region flows through areas defined as DWSMAS.
However, some areas supply many more people than others. The watershed above the Minneapolis and
Saint Paul intakes on the Mississippi River supplies the largest population, but areas in western Hennepin
and northern Ramsey counties also supply very large populations. They might be prioritized for regional
investment in outreach/engagement and incentives to reduce potential contaminant sources.
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Figure 15. Watershed districts versus drinking water supply management area
vulnerability (MDH, 2019)

Watershed districts should and do play an active role in source water protection
including stormwater management; land use and water interaction and other land
management activities; and their relationships with residents and businesses. Their
boundaries span all levels of vulnerable drinking water supply management areas.
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Figure 16. Subregional water supply work groups

These informal work groups provide a venue for neighboring communities and water utilities to exchange
information about water supply-related projects and to collaborate on efforts too big for any one
community to tackle alone. Going forward, subregional water supply work groups can provide guidance
and shared recommendations to regional and local policymakers and planners. The Met Council should
continue supporting these groups and providing convening space and leadership to promote cross-
community collaboration.
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Figure 17. Examples of known contamination site in the metro region, highlighting
DWSMAs (MPCA, 2022b, MN Geospatial Commons, 2022)

Existing contamination areas have been identified and mapped across the metro region. The groundwater
contamination plumes in the East Metro and higher urban core density of brownfield sites are just two
examples of contamination that the region currently faces. In defined DWSMAs, contamination
remediation programs provide local benefits along with long-term benefits to the people who get their

water from those areas.
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Figure 18. Nitrate risk to the water table in the metro region (MDH, 2016)

Agricultural practices in rural areas are a potential source of contamination, particularly given that 50% of
the metro region is agricultural and undeveloped land, The nitrate risk to the water-table vary across the
region. Programs to support nitrate reduction — particularly in southern Dakota County and western Scott
and Carver counties - have long-term benefits for the region’s water supplies.
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Figure 19. Areas of concentrated affluence and poverty versus community water supply
sources

Effective source water protection planning and implementation recognizes that communities face very
different opportunities, challenges, and limitations. For example: communities relying on private wells in
eastern Washington County, and groundwater-supplied communities in the western metro are more likely
to be in or near areas of concentrated affluence, highlighting opportunities to implement source water
protection are relatively strong in these areas.
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Figure 20. Areas of concentrated affluence and poverty versus drinking water supply
management area (MDH, 2019).

Effective source water protection planning and implementation recognizes that communities face very
different opportunities, challenges, and limitations. For example: the source water areas for municipal
water supply systems using groundwater and for part of the St. Paul Regional Water Services surface
water source area are more likely to be located near or in areas of concentrated affluence, highlighting
opportunities to implement source water protection are relatively strong in these areas. Conversely,
source water areas supplying most of the region’s surface water — the water supply for people living in the
region’s areas of concentrated poverty — are located in relatively moderate-income areas and may
benefits from increased engagement and incentives.
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Appendix B: Guidance for property owners

Source water protection guidance for industrial, commercial and institutional property
owners

The following guidance is offered, based on resources developed by Wellington Source Water
Protection: http://www.wellingtonwater.ca/en/how-does-this-affect-me/industrial-
commercial-institutional-properties.aspx

MDH has identified actions that every Minnesotan can take or encourage others to take:
Actions To Protect Drinking Water - EH: Minnesota Department of Health (state.mn.us).

The information below highlights the role that industrial, commercial, and institutional property
owners can take to protect sources water. This information is included here because it relates to
Metropolitan Council’s role - and Environmental Services’ role in particular — as a major property
owner and manager in the region. Committing to protecting source water on our properties joins
us with other leaders in this important challenge.

Potential hazards
There are several pathways that contamination from commercial/industrial activities can occur.

Examples of possible contamination are:

o Storage of fuel at locations such as bulk plants or gas stations that may lead to leaks or
spills

¢ Handling and storage of Dense Non-Aqueous Phase Liquids DNAPLs
e Handling and storage of organic solvents

e Discharge of industrial effluent

e Improper handling and storage of commercial fertilizer

e Improper handling and storage of pesticides

o Application of road salt

e Storage of snow (chloride, sodium, and petroleum hydrocarbons)

Contamination can move to drinking water sources along with stormwater or by infiltrating into
groundwater.

Examples of possible flow paths are:

e Stormwater infrastructure
o Wells (particularly if damaged or abandoned)

Mitigation to manage property risk

Properties with wells, near municipal wells, or within vulnerable areas need to take extra care
to protect drinking water sources.
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http://www.wellingtonwater.ca/en/how-does-this-affect-me/industrial-commercial-institutional-properties.aspx
http://www.wellingtonwater.ca/en/how-does-this-affect-me/industrial-commercial-institutional-properties.aspx
https://www.health.state.mn.us/communities/environment/water/swp/takeaction.html
https://mnwellindex.web.health.state.mn.us/
https://mdh.maps.arcgis.com/apps/View/index.html?appid=8b0db73d3c95452fb45231900e977be4

Consider the following:

a) Periodically compare well records for the property against the Minnesota Well Index, to
verify that historic and new well records have been submitted along with the current

status of the well (in use, sealed, abandoned).

b) Wells that are no longer in use should be sealed and a well sealing record submitted to

the Minnesota Well Index.

c) Be aware of the Minnesota Department of Health’s ‘Owners Guide to Wells’

d) Site visits to properties with wells and in drinking water supply management areas will
illuminate the level of risk and opportunities to reduce risk as needed. This information
should be included in relevant risk management plans.

e) For sites with wells, it is useful to consider the isolation distances from water supply

wells set by Minnesota Rules.

Petroleum Storage Tank (2 1,100 gal),
Agricultural Chemical, or
Hazardous Substance

Petroleum Pipeline
100 i
Buried Petroleum
Storage Tank  { %
<1,100gal SO fe:

Animal Building or Kennel
20 ft Petroleum
[] Storage Tank
<1,100 gal 20 ft

Septic Tank and Drainfield.’
£10,000 gal/day 50t
> 10,000 gal/day 300 t;

Heat Exchanger: i
Vertical 35 ft

150 ft*

Privy
50 ft

Animal or Poultry
Building
50 ft

Liquid Manure Storage
With liner 150 ft*
Without liner 300 ft

Leaching Pit
or Dry Well
75ft

Yard Hydra :
10ft Grave
s 50 ft e

Sewer
Approved, Single Residence 20 ft
Unapproved, Single Residence 50 ft
Municipal and Collector 50 ft

Distances in image not to scale.

Electric Line '
10ft

* Distances may be reduced
if approved protective
measures are in place.

Partial list of minimum isolation distances for wells (MDH, 2022c).

Isolation distances keep pollutants away from a well to protect water. Some sensitive wells will require
greater isolation distances. For a complete list of isolation distances, see /solation Distances from a Water-

Supply Well (from Minnesota Department of Health).

Industrial, commercial and institutional properties located in vulnerable drinking water supply
management areas (DWSMAs) areas should be using Low Impact Development (LID) best
management practices to reduce potential contaminant sources, reduce water consumption,
and manage recharge on their properties. MPCA provides more information about Low Impact
Development (LID) in the Minnesota Stormwater Manual (note that the content is currently

undergoing revisions).
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https://www.health.state.mn.us/communities/environment/water/mwi/index.html
https://www.web.health.state.mn.us/communities/environment/water/wells/sealing/abandwel.html
https://www.health.state.mn.us/communities/environment/water/wells/waterquality/test.html
https://www.health.state.mn.us/communities/environment/water/wells/construction/isolate.html
https://www.health.state.mn.us/communities/environment/water/wells/construction/isolate.html
https://www.health.state.mn.us/communities/environment/water/wells/construction/isolate.html
https://www.health.state.mn.us/communities/environment/water/wells/construction/isolate.html
https://mdh.maps.arcgis.com/apps/View/index.html?appid=8b0db73d3c95452fb45231900e977be4
https://mdh.maps.arcgis.com/apps/View/index.html?appid=8b0db73d3c95452fb45231900e977be4
https://stormwater.pca.state.mn.us/index.php?title=Overview_of_Green_Infrastructure_and_Low_Impact_Development
https://stormwater.pca.state.mn.us/index.php?title=Overview_of_Green_Infrastructure_and_Low_Impact_Development

Reference Materials

Minnesota Department of Health

Owner’s Guide to Wells —
https://www.health.state.mn.us/communities/environment/water/wells/waterquality
/test.html

Protecting your Well —
https://www.health.state.mn.us/communities/environment/water/wells/constructio
n/protect.html

Minnesota homeowners guide to sealing unused wells -

https://www.web. health.state.mn.us/communities/environment/water/wells/sealing
/abandwel.html

Sealing of wells and borings -
https://www.health.state.mn.us/communities/environment/water/wells/sealing/inde
x.html

2009 guidance in revising local government land use comprehensive plans, rules, or
regulations regarding aggregate mining in a Drinking Water Supply Management Area
(DWSMA) -
https://www.health.state.mn.us/communities/environment/water/docs/swp/mining.
pdf

2012 issue paper about potential impacts to drinking water from feedlots -
https://www.health.state.mn.us/communities/environment/water/docs/swp/feedlot.
pdf

2012 issue paper about potential impacts to drinking water from Subsurface Wastewater
Treatment and Disposal Systems (SSTS or Septic Systems) -
https://www.health.state.mn.us/communities/environment/water/docs/swp/subsurf
ace.pdf

2012 issue paper about potential impacts to drinking water from Industrial and
Commercial Liquid Chemical and Fuel Storage Tanks -
https://www.health.state.mn.us/communities/environment/water/docs/swp/tanks.p
df

2019 Isolation distances from a water supply well -
https://www.health.state.mn.us/communities/environment/water/docs/wells/constr
uction/isolate.pdf

Minnesota Pollution Control Agency MN Stormwater Manual

MPCA guidance and recommendations for determining the appropriateness of infiltrating
stormwater in a Drinking Water Supply Management Area (DWSMAs) —
https://stormwater.pca.state.mn.us/index.php?title=Stormwater_and wellhead pr
otection

Wellington Source Water Protection

Example of a site survey form - http://www.wellingtonwater.ca/en/wswp-
resources/resources/WSWRP-AlIl-Threat-Activity-Verification-Survey--V-2.3-May-

2017.pdf
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https://www.health.state.mn.us/communities/environment/water/wells/waterquality/test.html
https://www.health.state.mn.us/communities/environment/water/wells/waterquality/test.html
https://www.health.state.mn.us/communities/environment/water/wells/construction/protect.html
https://www.health.state.mn.us/communities/environment/water/wells/construction/protect.html
https://www.web.health.state.mn.us/communities/environment/water/wells/sealing/abandwel.html
https://www.web.health.state.mn.us/communities/environment/water/wells/sealing/abandwel.html
https://www.health.state.mn.us/communities/environment/water/wells/sealing/index.html
https://www.health.state.mn.us/communities/environment/water/wells/sealing/index.html
https://www.health.state.mn.us/communities/environment/water/docs/swp/mining.pdf
https://www.health.state.mn.us/communities/environment/water/docs/swp/mining.pdf
https://www.health.state.mn.us/communities/environment/water/docs/swp/feedlot.pdf
https://www.health.state.mn.us/communities/environment/water/docs/swp/feedlot.pdf
https://www.health.state.mn.us/communities/environment/water/docs/swp/subsurface.pdf
https://www.health.state.mn.us/communities/environment/water/docs/swp/subsurface.pdf
https://www.health.state.mn.us/communities/environment/water/docs/swp/tanks.pdf
https://www.health.state.mn.us/communities/environment/water/docs/swp/tanks.pdf
https://www.health.state.mn.us/communities/environment/water/docs/wells/construction/isolate.pdf
https://www.health.state.mn.us/communities/environment/water/docs/wells/construction/isolate.pdf
https://stormwater.pca.state.mn.us/index.php?title=Stormwater_and_wellhead_protection
https://stormwater.pca.state.mn.us/index.php?title=Stormwater_and_wellhead_protection
http://www.wellingtonwater.ca/en/wswp-resources/resources/WSWP-All-Threat-Activity-Verification-Survey--V-2.3-May-2017.pdf
http://www.wellingtonwater.ca/en/wswp-resources/resources/WSWP-All-Threat-Activity-Verification-Survey--V-2.3-May-2017.pdf
http://www.wellingtonwater.ca/en/wswp-resources/resources/WSWP-All-Threat-Activity-Verification-Survey--V-2.3-May-2017.pdf
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