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Alignment— Location of water lines relative to other infrastructure, typically roadways.

Aquifer— Anundergroundayer of waterbearing permeable rockock fracturesor loose, unpacked
materials (gravel, sanadr silt).In awater-table (unconfined)aquifer, the water table pper water
surface rises and falls with the amount of water in the aquifieraconfinedaquifer, layers of
impermeable material both above and bel@mause the water to be under pressure, so that when the
aquifer is penetrated by a well, the water will rise above the top of the aquifer (artesian condition).

Aquitard — An underground layethat has low permeabilitand limits, but does not completely prevent
the flow of water to or from an adjacent aquifer.

Booster pump station- A pump station located within the water supply systtrat isdesigned to
boost the pressure of water within a lopgpeline.

Capital costs- Onetime costs to build or rebuild infrastructure, including treatment plants, wells,
distribution systemsand other facilities.

Centralized system A centralized water treatment approach, referred to here as a centralizedrsyst
for a given servicthat treats waterat a single treatment facilitin a central location and then
distributesthe water viaa dedicatedwater distribution networkacross theservice area

CitizenBusiness Group One of two work groups to help thdinnesota Pollution Control Agency

(MPCA andthe Minnesota Department of Natural ResourcBH@ identify and recommend priorities

and projects to be funded from the Grafthis groups composed ofhe MPCAthe DNR and about

15citizen, business, amibngovernmental representatives who live or work in the East Metropolitan

Area. One representative from the Government and 3M Working Group serves as a liaison to this group.

Conceptual Drinking Water Supply Plé@onceptual Plany- This plandevelopedfrom a strategic

planning effort asa steptoward addressinghe goal of Priority 1 of the 2018ettlement whichis to

enaure safedrinking waterin sufficient supply to residents arulisinesesin the East Metropolitan Area

to meet current and future need3.he Conceptual Plgresents a recommendation consisting of sets of
conceptual projects (called scenaritisat, when combined, address drinking water quality and quantity
issues for thel4 communities arrently known to be affected bger- and polyfluoroalkyl substances
(PFA¥contamination in the East Metropolitan AreBhis Conceptual Plan will be usedjigde the
development and implementation of projects be fundedunderthe Grant.

Conceptualbprojects— Project ideas developed by the work groups, Subgroup 1, members of the public,
and the Cerrustees to address PRASated drinking water quality and qutity issues in the East
Metropolitan Area. These conceptual projects are consistent wighvthter supply improvement

options, but provide more detail, such eormation on project location(s), project components(s), and
PFAS treatment technologies

Conceptual site modelCSM)- A simplifiedset of assumptions, data, and information that waed to
develop a picture of how the groundwater system functiasshe basis for developing the more
detailed groundwater model.

CoTrustees- The MPCA and DNBnder the Minnesota Environmental Response and Liability Act
(MERLA), the Staten Minnesota $tate)is the Trustee for all natural resources in the State, including
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air, water, and wildlifeTheGover nor ' s E x29¢inclusiveso¢ 1-09) dedignated1he
Commissioners of the MP@Ad DNR as Cbrustees for natural resources under MERLA ather laws.

Decentralized system A decentralized water treatment approach, referred to here as a decentralized
systemdiffers from a centralized systeas it may rely on multiple treatment facilities various
locationsto serve communities/neighborhoods in a given service afgpically these treatment

facilities arefar enough aparsuch that it mitigates theostand/or water quality concernef a

centralized treatment facilityOn a much smaller scale decentralied system may alsely on pointof-
entry treatment systens (POEY or point-of-usetreatments(POUTF) that are installed at individual
homes or businesses to achieve potable water.

Distribution line— A smaller diameter lingypically between 6 and 1&c¢hes whichsupplies water to
consumers.

Distribution system—The portion of a water supply network that conveys potable water from
transmission lines tavater consumers and provides for residential, commercial, indusanmal fire

fighting water demand requirements. A distribution system can contain distribution lines, booster pump
stations, pressureeducing valves, and storage facilities such as water storage tanks or towers.

Drinking water distribution modek A comprehensive representation of the current and planned
drinking water supply infrastructure in the East Metropolitan Area used to support the evaluation of
scenarios in this Conceptual Plan. The model includes information on drinking water supply
infrastructure (e.g., connections, demand, water usage, available water supply, system pressures,
layouts and locations of infrastructure) as wellpgivate and norcommunity public supply well data

Drinking Water Supply Technical Subgroup (Subgroup Asubgroupcomposed of technical experts
formedtoanal yze opti ons, deliver assessment s, and
water supply and treatmen the Government and 3M Working Gropgnd the CitizerBusiness

Group

East Metropoliin Area— Communities to the East of the Minneapolis/St. Paul Metropolitan Area that
have been affected by FAS releases frotime 3M Company (3M¥ource areas. Currently comprised of
the cities of Afton, Cottag&rove, Lake Elmo, Lakeland, Lakeland Shibfaglewood, Newport,

Oakdale, St. Paul PadndWoodbury, the townships of Denmark, Grey Cloud Islaamd West
Lakelangland the Prairie Island Indigdommunity.

Government and 3M Working GroupOne of twowork groupsto help the MPCA and DNéentify and
recommend priorities and projects to be fundadderthe Grant.The formation of a working group
consisting of representativdsom the MPCAthe DNR the East Metropolitan Areaommunities and
3M to identify and recommend projects was a vigment of the 2018Agreement and OrdeOne
representative from the CitizeBusiness Grougervesas a liaison to this group.

Granularactivated carbon (GACY GACis made from raw organic materials (such as coconut shells or
coal) that are high in cadm. Heat, in the absence of oxygen, is used to increase (activate) the surface
area of the carbopwhichi s why t hese filters are someti mes
activated carbon removes certain chemicals that are dissolved in water gabsaugh a filter

containing GAC by trapping (adsorbing) the chemical in the GAC.

Groundwater Management Area A designation created by the Minnesota legislature as a tool for the
DNR to address difficult groundwateglated resource challenges. Withingse areashe DNR may
limit total annual water appropriations and uses to ensure sustainable use of groundwater that protects
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ecosystems, water quality, and the ability of future generations to meet their own needs. Washington
County, along with Ramsewhty and portions of Anoka and Hennepin counties, fall within the North
and East Metrpolitan Groundwater Management Area.

Groundwater model A numerical, threadimensional representationf the groundwater aquiferm

the East Metropolitan Areased tosupport the evaluation of scenarios in this Conceptual Plawe
purpose of the groundwater model is pyovide insight into the current groundwater flow systeamd
predict impacts to flow paths and groundwater resources through the year 2040the prgosed
scenarios. These flow paths and quantity estimatesbased on projected groundwater
recharge/precipitation rates, surface water elevations, and pumping volwht#® proposed scenarios

Health advisories- Nonenforceable and nomegulatory echrical guidance fostate agenciesand other
public health official®n health effects, analytical methodologies, and treatment technologies
associated with drinking water contaminatioHealth advisories are based on roemcer health effects
for differentlengths of exposurel(day,10days, oralifetime).In 2016 the U.S. Environmental
Protection AgencyHPA released health advisory values foerfluorooctanoic acigPFOAand
perfluorooctane sulfonatéPFO¥

Health-basedvalue (HBV)- A health-based water guidance value developed by the Minnesota
Department of HealtffMDH)using the same scientific methods lasalth risk limits IRLY including

peer review Like an HRL, it is the concentration of a water contaminant, or a mixture troorants

that, based on current knowledge, can be consumed with little or no risk to health by theexymssed

and sensitive individuals in a population. HBVs are developed to provide water guidance between rule
making cycles for chemicals that may h&een recently detected in the water or for which new health
information has become available

Healthriskindex HRI;health index, HI)— An indicator of the combined risk of exposure to multiple
chemicals that cause the same health effects. It is detezthioy calculating the concentration of each
chemical divided by its HRL or HBV, and adding the resulting ratios. A HI greater than one indicates
possible combined effect3heHRIis referred to interchangeably throughout the document as the
health risk imlex,the health indexthe HI, orthe HRI.

Healthrisklimit (HRL)- A health-based water guidance value developed\pHthat has been
promulgated throughthe Minnesotarule-making process, which includes peer review and public input.
It is the concentration of a groundwater contaminant, or a mixture of contaminavtigh, based on
current knowledge, can be consumed with little or no risk to health by the most edamsksensitive
individuals in a population.

High-service pump-Pumps located at the water treatment facility that deliver large volumes of
treated, potable water to the water supply system.

Horizontal directional drilling- A minimal impact trenchless mettaf installing underground utilities
such as pipe, conduit, or cables in a relatively shallow arc or radius along a prescribed underground path
using a surfacéaunched drilling rig.

lon exchange (IX}-IXprocesses are reversible chemical reactions éonaving dissolved ions from

solution and replacing them with other similarly charged ions. In water treatment, it is primarily used for
softening where calcium and magnesium ions are removed from water; however, it is being used more
frequently for the emoval of other dissolved ionic species.
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Jack and bore- A method of horizontal boring construction for installing casing or steel pipes under
roads or railways. Construction crews drill a hole underground horizontally between two points (the
sending andeceiving pits) without disturbing the surfacelbetween. This is accomplished by using an
auger boring machine that inserts casing pipe as it moves through the earthsivhildtaneously
removing thesoil from within the casing pipe.

Maximum contaminant level (MCL}- The maximunievelof a contaminanallowedin water delivered
from a public watesupply MCLs areset by EPAhrough a scientific process that evaluates the health
impacts of the contaminanand the technology and cost required for the prevention, monitoring,
and/or treatment. States are allowed enforce lower i(e.,more strict) standards than MCLs, but are
not allowed to enforce highei.€.,less strict) standards.

Metropolitan Council-The regional policynaking body, planning agency, and provider of essential
serviceqincluding transportation, wastewater, water supply planniggowth planning, parks and trails,
and affordable housindbr the Twin Cities metropolitan regiohe Minresota Legislature established
the Metropolitan Council in 287, whichhas 17 members who are appointed by the Governor

Municipal supply well A drinking watemvell that serves as a source of water famanicipalwater
system.

Municipal water system-Rd er s t o an existing municipality’s dr
distribution system.

Non-community public supply wel- A well that provides water to the public in places other than their
homes—where people work, gatheand play €.g.,schools, offices, factories, child carenters or
parks)—andis part of a noncommunity public water system (see definition below).

Non-community public water system- A drinking water system that supplies water from private water
supply well(s) on aearround basis to:

1 Aresidential development withixor more private residences (e.g., apartment buildings, private
subdivisions, condominiums, townhousemplexes, mobile home parks), or

1 A mobile home park or campground wiixor more sites witrawater service hookup.

Non-municipal well- A well that isconsidered under thi€onceptual Plaaxcludes municipalsupply
wells and includedomestic, irrigation, commercial, and n@emmunity public water supply wells.

Operations and maintenance (O&M}- Allwork activities necessary to operate and maintain all water
treatment and supply facilities from the source of water through the distribution systems.

Per and polyfluoroalkyl substancedPFA$— Afamily of synthetic chemicalmitially developed by 3M

used to make products that resist heat, oil, stains, grease, and wittey: areextremely resistant to

breakdown in the environmentaccumulate in humans and animals and ar e “emerging co
that are the focus of active research and stuflpecift chemicals within the PFAS family include PFOA,
PFOSperfluorohexane sulfonatéPFHxE perfluorobutane sulfonat€dPFBY and perfluorobutanoic acid

(PFBA

Point-of-entry treatment System(POEE) — Water treatment systems installed on the water line as it
enters anindividual home, business, schpot other building. These systems treat aktwater entering
the building.

Point-of-usetreatment (POUT)- Water treatment systems installed on theater lineat the point of
use, such as a faucet.

Conceptual Drinking Water Supply Plan
Mi nnesota Pollution Control Age



©OCooO~NOO Obhhw NP

Draft, September 2020

Pressurereducing stations- Locationswithin the water supply system where a pressueglucing valve
has been installed.

Pressurereducing valves- A valve fitted in a pipe system, which in spite of varyiressures on the
inlet side (inlet pressuregnsuresthat a certain pressure on the outlet side (outlet pressure) is not
exceeded, thus protecting the components and equipment on the outlet side.

Priority 1—The first priority of the Grant is to enhantiee quality, quantity, and sustainability of

drinking water in the East Metropolitan AreBhegoal of this highespriority work is to ensursafe

drinking water in sufficient supply to residents and businesses in the East Metropolitan Area to meet
their current and future water need&xamples of projects in this first priority may include, but are not
limited to, the development of alternative aking water sources for municipalities and individual
households (includindput not limited to, creation or relocation of municipal wells), the treatment of
existing water supplies, water conservation and efficiency, open space acquisition, and groundwate
recharge (including projects that encourage, enhance, and assist groundwater recharge). For individual
households, projects may include, but are not limited to, connecting those residences to municipal
water supplies, providing individual treatment systg, or constructing new wells.

Priority 2—The second priority foGrant spending is to restore and enhar@guaticresources, wildlife,
habitat, fishing, resource improvemenand outdoor recreational opportunities in the East Metropolitan
Area and in danstream area®f the Mississippi and St. Craixers.The MPCA and DNR have
immediate access to $20 million @rant funds for projects in this priority category. After the safe
drinking water goals of the first priority are reasonably achieved, all r@ng@Grant money is then
available for natural resource restoration and enhancement projects.

Priority 3—If there are funds remaining after the first two priority goals have been metQfamt can

be used for statewide environmental improvement progdDnly projects in categories such as
statewide water resources, habitat restoration, open space preservation, recreation improvements, or
other sustainability projects would be eligible.

Private well- Adomesticdrinking water well that is not part of public water system. The quality and
safety of water from private wells are not regulated by the Federal Safe Drinking Watemd\ot most
cases, bytate laws.

Public supply wel- A drinking water well that serves as a source of water for a public water system.

Public water system- Aregulatory termunder the federal Safe Drinking Water At adrinking water
supplysystemthat servesat least 15homesor 25 people for at led60 days a year.

Recharge- Water added to the aquifer from the surface through the unsaturated (dry or vadose) zone
in the uppermost soils through processes called infiltration and percolation following any precipitation
(rain or snow) event.

Regional w&er supply system- A water system that supplies potable water to more than
onecommunity or water system.

Scenarios- Sets of conceptual projecthat considerwater supply, distribution, and demandnd are
evaluated in this Conceptual Plan usirinking water distribution and groundwater models.

Small community water system A private and voluntaryvater system that serves neighborhosized
clusters of residences.

Conceptual Drinking Water Supply Plan
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Special Well and Boring Construction ArE&WBCA} A mechanisnthat provides br controls on the
drilling or alteration of wellsn an area where groundwater contamination has, or may, result in risks to
public health.The purposes ofraSNVBCAare to inform the public of potential health risks in areas of
groundwater contaminationprovide for the construction of safe water supplies, and prevent the spread
of contamination due to the improper drilling of wells or borings.

Sustainability— Responsible interaction with the environment to avoid depletion or degradation of
natural resouces Minnesota Statutes § 103G.287, subd. 5, describes groundwater sustainahility as
development and use of groundwater resourd¢esneet current and future beneficial uses without
causing unacceptable environmental or socioeconomic consequences.

3M Grant for Water Quality and Sustainability Fund (GrantJUnder terms of the Agreement, an
$850million Grant wagprovidedby 3M to the State to be used to enhance the quality, quantity, and
sustainability of the drinking waten the East Metropolitan Aredo restore and enhanceatural
resources andoutdoor recreationalopportunities and to reimburse the State for certain other
expenses

Transmission line- A largediameter pipeline designed to convey large volumes of water at higher
pressures from a aoce (typically a water treatment facility) to a distribution system for use. Water
transmission lines are typically larger in diameter (greater than 16 inches) and consumers are not
typically placed on transmission lineecause otheir high velocities ad pressures.

2007 Consent Order An agreement between 3M and the MP@#4uiring 3Mto investigate and take
remedial actions to address releasw¥ threatened releasesf PFAS from the 3M Cottage Grove Site,
the 3M Oakdale Disposal Site, and tBel Woodhury Disposal Site; and to reimburse the MPCA for its
costs to oversee the remediatiactions taken under the Consent Orderhelp provide safe drinking
water to affected homes and communities (e.g., installation of temporary or permanent treatment)

2018 Agreement and OrdefSettlemeny—An agr eement to settle the State
Damage lawsuit against 3M for $850 millidhi nnesot a’ s Att or neyallegiagner al su
that the company’ s di s pos astodahagdarinidng wateaaohd nataraha ge d a
resources in the East Metropolitan Area. After legal and oéxg@enses were paid, about $720 million is

availableto finance drinking water and natural resource projecthiis region.TheMPCAand DNRare

QCo-Trustees @ these funds.

Watersheddistricts — Special governmergntitiesthat monitor and regulate the use of waterithin
certainwatershedsn Minnesota, rather than political boundarieshich werefirst authorized by the
legislature in 1955

Water storage tank- A water storage facility consisting of a cylindrical tank that has a base elevation at
the existing ground surfac&torage facilities provide sufficient water volumenteet peak hour water
demands

Water storage tower- An elevated water storage facility (also referred to as a water tower) that
supports a water storage tank with a base elevation above the existing ground surface to provide
sufficient pressure to the water distribution systeand to provide emergencyarage for fire
protection.

Water supply improvement options- A reasonable range d optionsthat could improve drinkingwater
qudlity and quantity, including loth centralized and decentralized systemdiichare evaluated against

Conceptual Drinking Water Supply Plan
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a set of screening criteria in th@@onceptual Rn to determine their relevance to the individual
communities in the East Metropolitan Area

Water supply system- A system for the treatment, transmission, storage, and distributibwater
from source to consumer®.g.,homes, commercial establishments, industry, irrigation facilitesl
public agencies for watgr

Well advisory—Notice from MDH that a drinking water supply has exceeded hdml#ed guidance
values developed by MDH.

Work groups- Threegroupsformed bythe MPCA and DN help identify and recommend priorities
and projects to be fundednderthe Grant the Govenment and 3M Working Groyphe Citizen
Business Groymand theDrinking Water Supply Technical Subgroup

Conceptual Drinking Water Supply Plan
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2. Acronymsand abbreviations

1 AACE Association for the Advancement of Cost Engineering
2 Abt Abt Associates
3 ADD average daily demand
4 CAD computeraided design
5 Conceptual Plan Conceptual Drinking Water Supply Plan
6 CSM conceptual site model
7 DNR MinnesotaDepartment of Natural Resources
8 EPA United State€nvironmental Protection Agency
9 GAC granular activated carbon
10 GlIs geographic informgon system
11 Grant 3M Grant for Water Quality and Sustainability Fund
12 GWTP groundwater treatment plant
13 HBV health-based value
14 HI health index(used interchangeably with HRI)
15 HRI health risk index (used interchangeably with HI)
16 HRL health risk limit
17 IX ion exchange
18 LGU local government unit
19 MCES Metropolitan Council Environmental Services
20 MCL maximum contaminant level
21 MDH Minnesota Department of Health
22 MERLA Minnesota Environmental Response and Liability Act
23  mgd million gallons per day
24  MGS MinnesotaGeological Survey
25 MPCA Minnesota Pollution Control Agency
26 N/A not applicable
27 NPS National Park Service
28 0O&Mm operatiors and maintenance
29 PFAS per- and polyfluoroalkyl substances
30 PFBA perfluorobutanoic acid
31 PFBS perfluorobutane sulfonate
32 PFHxS perfluorohexane sulfonate
33 PFOA perfluorooctanoic acid
34 PFOS perfluorooctane sulfonate
35 POES point-of-entry treatmentsystem
36 POUT point-of-use treatment
37 QA/QC guality assurance/quality control
38  Settlement 2018 Agreement and Order
39 SPRWS St. Paul Regional Wat8ervices
40 State State of Minnesota
41  Subgroup 1 Drinking Water Supply Technical Subgroup
42 SWBCA Special Well and Boring Construction Area

Conceptual Drinking Water Supply Plan
Mi nnesota Pollution Control Age



~No o h,WN PR

SWTP

3M

2007 Consent Order
2018S:ttlement

TCE
VOC

Wood

Conceptual Drinking Water Supply Plan

Mi

nnesot a

Draft, September 2020

surface water treatment plant

3M Company

2007 Settlement Agreement and Consent Order
2018 Agreement and Order

trichloroethylene

volatile organic compound

Wood Environment & Infrastructure Solutions, Inc.
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In February 2018he State of Minnesota and the 3M CompgBi) announced an agreement to settle

the Sate’s NaturalResources Damage lawsduit foer- and polyfluoroalkyl substance®FAP

contaminationin the East Metropolitan Area of the Twin Citi@s. part of theSettlement, the State of
Minnesota and 3M entered into 2018 Agreement and Orde2(Q18Settlementor Settlemen) that
established the 3M Grarfor Water Quality and Sustainability Fund (Grant). Under the first and highest
priority (Priority 1) of thiSettlement the Minnesota Pollution Control Agency (MPCA) and the

Mi nnesota Department of Natur al R e projects o enbangeDNR) w
the quality, quantity, and sustainability of drinking water for residents and businesses affected by PFAS
in the East Metropolitan Area. As a step toward addressing Priritye MPCA and DNR have

developed this Conceptual Drinkinga®r Supply Plan (Conceptual Plan) to evaluate and recommend a
set of projects that providsafe sustainable drinking water to tHe4 communities currently known to

be affected by PFAS contamination in the East Metropolitan Area, now and into the flleeptions
presented here ardased on the totality of evaluating all appropriate and feasitlernatives and
incorporate feedback from theork groups and public outreaclny of the recommended options

would be reasonable and necessary in respondeRAS releases in the East Mewbtan Settlement

area, and not inconsistent with provisions found in Minn. Stat. 115B, the Minnesota Environmental
Response and Liability ABMMERLA)

This chapter provides background information on 8edtlement the oveall goals of the planning and
implementation effort, an overview of the Conceptual Plan, and information on communication and
public involvement.

1.1.1 Background

PFA&re a family of synthetic chemicals initially developed bytBM have been used since the late

1940s to make products that resist heat, oil, stains, grease, and water. Types of PFAS chemicals include
perfluorooctane sulfonate (PFOS), perfluorooctanoic acid (PFOA), and perfluorobutanoic acid (PFBA),
among others. Bl has phased out the manufacture of some PHASre are currently other

manufacturers of PFAS wownlitle.

The chemical structures of PFOS and PFOA are quite stable and they can persist in the environment for
long periods of times since they do not easiggrhde under environmental condition&s suchPFAS,
includingPFOS and PFOranbioaccumulate in humans and animalfiePFASompoundsare

“emerging contaminantsthat are the focus of active research and study. The Minnesota Department of
Health (MDH)s monitoring the growing science about PFAS and issues laeldisoriesaccordingly.

PFAS contaminatioof drinking water wellsvas first identified iR004when concentrations were
detected indrinking water supplies in parts of the East Metropolitaiead The contamination was

traced tothe disposal of PFAS by 3M in three dusiie locationsand one landfill in the East
Metropolitan Area. From the 1950s through the early 1970s, 3M disposed of wastes from PFAS
manufacturingprocessesn disposal sitesiOakdale and Woodbury, at the 3M manufacturing facility in
Cottage Grove, and at the Washington County landfigyre 1.}

Conceptual Drinking Water Supply Plan
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requested that 3M conductdditional PFASampling of monitoring wells @he three 3M disposal sites
(3M Cottage Grove, Woodbury, and Oakdale). The MPCA also conducted sampling of monitoring wells at
the Washington County Landfill, which is managed by M&PClased Landfill Prografihe MPCA, in
coordination with MDH, also began sampling nearby prizatépublicsupplywells in Washington

County to identify drinking water supplies with PFAS impacts. Sampling soon expanded to a wider area
of the East Metropolitan Area. In 2007, 3Mtered into a Settlement Agreement and Consent Order

(2007 Consent Order) with the MPCQAquiring 3Mto investigate and take remedial actions to address
releases of PFAS from the three 3M disposal sites. In 2010, Minnesota filed a lawsuit against 3M for

damages to natural resources as a result of releases of PFAS chemicals in the East Metropolitan Area.

Figurel-1. 3M disposal sites in the East Metropolitaftirea

7y
LT e

IE

Minnesota

- Mississippi River
- Source areas

14 communities

1.1.2 Settlement
OnFebruary 20, 2018, the State of Minnes¢&ide) settled itsNatural Resources Damalgavsuit
against 3M in return for $850 million. These funds were provided to the &gm#&rantdescribed
above. After legal and other expenses were paid, about $720 million remains available to fund drinking
resource proje
are responsible for ensuring that funds from tBettlement are used for projects to enhance the
guality, quantity, and sustainability of drinking water in tBast Metropolitan Areaand for natural

watera n d

resource restoration and enhancemeeé Section 1.1.3 for more detailed information on the priorities

of the Settlemen).
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In addition to the 201&ettlement the 2007 Consent Order between the MPCA and 3M reniains
place, requiring 3M to continue to perform remediation related to releases at and from the 3M Cottage

Conceptual Drinking Water Supply Plan

Mi

nnesot a

Pol

ut i

on

Control

Age

Met r c




O ~No bW NP

Draft, September 2020

Grove Site, th&M Oakdale Disposal Site, and tB&l Woodbury Disposal Sitand to reimburse the
MPCA for its costs to oversee the remediation.

In addition, for the first five years after the 2088ttlement, 3M is required to pay up to $40 million for
short-term drinking water needs under the terms o
expenses for:

1 Providingbottled waterandist al | i ng temporary in-home water f
with PFAS-contaminated wells that have been is

1 The operatios and maintenanc¢O&M) of temporarydrinking water treatment systems for
municipalities that have regved well advisories from MDH and are not meeting the required
community demand (i.e., existing groundwater wells being taken offline due to well advisories).
Temporary drinking water treatment systems were installed to treat wells in Co@ageein
late 2017 andagain in spring/summer of 2020, as welliastalled inSt.Paul Parland
Woodburyduring thespring/summer 02020

These dollarswhichare in addition to the Granhoney,ar e i ntended to be used as
term projects funded uder Priority 1.
After five years or when the $40 million is spent

be covered by Grarfunds if they remain available. After Grant funds are spent, 3M, under the 2007
Consent Order, will continue to blequired to pay for the cost of providing alternative sources of

drinking water when concentrations of PFAS exceed MDH drinking water values, as provided in the 2007
Consent Order.

1.1.3 Priorities
As outlined in theSettlement the MPCA and DNR will use the Grant for projects that are reasonable and
necessary to achieve the purposes of Bettlement based on the following priorities.

Priority 1 ¢ Ensuresafe and sustainable drinking water

The first and highest priority for Grantriding is to enhance the quality, quantity, and sustainability of
drinking water in the East Metropolitan Area. This area includes, but is not limited to, the cities of Afton,
Cottage Grove, Lake EImo, Lakeland, Lakeland Shores, Maplewood, Newport, Citk@alal Park, and
Woodbury; the townships of Denmark, Grey Cloud Island, and West Lakeland; and the Prairie Island
Indian Community. The goal of Priority 1 is to ensatedrinking water in sufficient supply to residents
and businesses in the East Mzolitan Area to meet their current and future water needs.

Funded projects will addresestoration of the provision of clean drinking waiara variety of ways,
thereby helping provide the regitsmresidents and businesses wahfedrinking water. Sut efforts

could include, for example, drilling new wells, finding alternative sources of drinking water for
communitiesor private well owners, treating existing drinking water supplies, connectisigences

with private wells to public water systems, @mtonnecting public water systems, and centralizing
municipalsupplywells to make treatment more feasible. Grant funds could also support groundwater
sustainability with projects such as promoting water conservation or preserving open spaces to help
rechage drinking water sources and enhance water quality.

Priority 2¢ Enhancenatural resources

The second priority for Grant funding is to restore and enhatpeaticresources, wildlife, habitat,
fishing, resource improvement, and outdoor recreational oppaorities in the East Metropolitan Area
and in downstream areas of the Mississippi and St. Cin@xs. Projects might include aquatic habitat
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and water resource protection and restoration; terrestrial and aquatic outdoor recreation facilities;
restorationof wildlife habitat; and implementation of other terrestrial conservation and recreational
improvements.

The MPCA and DNR have immediate access to $20 million in Grant funds for projects relating to
Priority 2. After the safe drinking water goals of Pitprl are reasonably achieved, all remaining Grant
funds are then available for natural resource restoration and enhancement projects under Priority 2.

Priority 3¢ Remaininggrant funds

If funds remain after the first two priority goals have been met, @rant can be used for statewide
environmental improvement projects. Only projects in categories such as statewide water resources,
habitat restoration, open space preservation, outdoor recreation improvements, or other sustainability
projects would be etjible.

1.1.4 Rolesand responsibilities

Agencies, work groups, and technical subgroup

TheMPCA and DNR are responsible for implementing the 8gtiement The terms of th&ettlement

require the MPCA and DNR to establish a working group to identify and recommend projects. The MPCA
and DNR have ultimate responsibility, in their discretion, to determine what projects and other activities
will be fundedunderthe Grant.

The MPCA and DNRalded to create two work groupsthe Government and 3M Working Group and

the CitizenBusiness Groupto engage communities, stakeholders, and technical experts to help

identify and recommend priorities and projects to be fundedlerthe Grant. To asdishese two work

groups, the MPCA and DNR formed a subgretife Drinking Water Supply Technical Subgroup

(Subgroup 1)} composed of technical experts to analyze options, deliver assessments, and provide
advice for |l ong-ter m pymhditreatment. The struaiusxf thekwiork groupga t e r
and the subgroup are described below. SeeNianesota3M PFC &tlement website
(https://3msettlement.state.mn.us) for additional information on the wark groups and subgroup.

Government and 3M Working Grougtructure

The Government and 3M Working Group is composed of one representative each from theth#>CA,
DNR, 3M, and Washington Courdéyd one representative from each of the following affected
communities: the cities of Afton, Cottage Grove, Lake EImo, Lakeland, Lakeland Shores, Maplewood,
Newport, Oakdale, St. Paul Park, and Woodbury; the townships of Denmark, Grey Cloud Island, and
West Lakeland; and the Prairie Island Indian Commu@itye represntative from the CitizefBusiness
Group also serves as a liaison to the Government and 3M Working Group to promote coordination and
communication between the two groups.

CitizenBusiness Grouptructure

The CitizerBusiness Group is composedioé MPCAthe DNR, and about 15 citizen, business, and
nongovernmental representatives who live or work in the East Metropolitan Area. One representative
from the Government and 3M Working Group also serves as a liaison to thistgrptggmote

coordination and commnication between the two groupd he following criteria were used by the
MPCA and DNR to select representatives from the affected communities:

{1 Evaluatiorof a desire to become a member
1 Evidence of East Metropolitan Area involvement either assadent orworking in the area

Conceptual Drinking Water Supply Plan
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1 Skills and abilities, such as personal and professional background andeskitécal abilitiesor
experience in public engagement, public iment, or group participation

1 Geographic diversity Wiin the East Metropolitan Area

1 BEhnic and age diversity

1 Representation of individuals artlisinesses who are on private Bgeandpublicwater systems
1 Diversity of knowledge, skills, backgrounds, and experiences.

DrinkingWater Qupply TechnicalSubgroup (Subgroup 1}ytructure

O©Ooo~N OO0~ WwWDNPE

Subgroup Is composed of technical experts from the MP@&,DNR, MDH, 3M, Washington County

and theMetropolitan Council; one representative from each of the following affected communities: the
cities of Afton, Cottage Grove, Lake EImo, Lakelazkkland Shore8japlewood, Newport, Oakdale,

St.Paul Park, and Woodbury; the townships of Denmark, Grey Cloud Island, and West Lakeland; and the

Prairie Island Indian Community; and addiaboontributions fromthe Minnesota Geologal Survey,

the Minnesota Rural WateAssociationthe Minnesota Water Well Associatiotine Browns Creek
Watershed Districtthe Middle St. Croix Watershed Management Organizatioea RamseyWashington
Metro Watershed Districthe South Washington Watershed Distritie Valley Branch Watshed

District, andthe Washington Conservation Distrigtakeland Shordsas not selected a representative

participate inthis subgroup. The MPCA n d

DNR co-chair

their area of expertise, such as groundwater and sustainability.

Additional support

TheMPCA and DNR retained Abt Associ@fds) and Wood Environmenr& Infrastructure Solutions

Inc. (Wood) to support the development of this Conceptual Plan.

TheMPCA and DNR selected Abt to coordinate and facilitate implementation activities for the 2018
Sttlement, including the development of this Conceptual Plan. Abt has expertise with natural resource

damage assessment aisdttlement implementation.

Subgroup

TheMPCA and DNstlected Woodo provide technical assistancetime development of this

Conceptual PlanVood has engineering expertise in water system planning, cost attigy modeling,

and treatment andalso h& experience in PFAS fate and transpartd treatment strategies.

1.1.5 Communication angublic involvement
TheMPCA and DNR are committed to keeping public informed about the 3Nettlement

implementation process and receiving input from the public. To that end, the MPCA and DNR have
relied on multiple avenues of information sharing, inéhgthe following:

=A =4 =4 A A

The Minnesota 3MPFCSettlement websitghttps://3msettlement.state.mn.usy
GovDelivery messages, for which individuals can subscribe to receive updates

Publicly available reports to the Minnesota Legislaturea(inual)

Information in communitynewsletters, council meetings, and local media

1.
with the subgroup are invited to participate in some meetings om@iocbasis to consult on topics in

Work group and subgroup meetings that are open to the pubhid include time for questions
and comments from the public

A series of public meetings specifically about the development of the Conceptual Plan.
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In collaboration with the work groups, the MPCA and DNR developed a set of goals to guide project
planning and implementation under the Grant. These goals build upon the priorities 8ettlement

and help provide a common understanding of succéhke. goals include loAgrm program goals, as
well as operational goals that are focused on specific aspects of planning and implementation.

1.2.1 Longterm programgoals

The program goals present the loteym vision of success under the Grant. They are aligned with, and
organized by, the priorities in th®ettlement At this time, only goals for Priorities 1 and 2 are described.
If funding remains after the MPCA and DNRéreasonably achieved theas set forth under

Priorities1 and 2, goals under Priority 3 would be developed.

Priority 1¢ Drinkingwater quality, quantity, and sustainability
1 Provide clean drinking water to residents and businesses to meet currerfuaurd needs
under changing conditions, pofation, and healtFbased value$HBVS)

1 Protectand improve groundwater quality
{1 Protect arl maintain groundwater quantity
f Minimize longterm cost burdens for communities.

Priority 2 ¢ Natural resource restoration protection, and enhancement
1 Restore, protect, and enhance aquatdsources, wildlife, and habitat

1 Reduce fish tissue contamination and remove RPBE&8d fish consumption advisories
1 Improve and enhance outdoor recreational opportunities.

1.2.2 Operationalgoals

Theoper ational goals are intended to support t
program goals. These operational goals are organized into categories of planning, implementation,
governance, public outreach, and monitoring/evaluatioatieing.

Planning goals
1 Seek a combination of projects thatrefit all affected communities

1 Appropriately consider projects that transcend jurisdictional boundari¢isinvihe East
Metropolitan Area

1 Appropriately consider projects that incorporate the neeafprivate well owners as well as
publicor other drinking water systems

T Rely onarmsdiewiceke nc e-makiagsaaddechth@ogicabadvantes to achieve
priorities and evaluate options

he

e f

1T Seek cost-effective projasctco stth athamaxiigmiozpe ob & n

adding relevant project components to @hplanned projects)

T Achieve short- and long-term fiscal responsi bi

strategies, leveraging funds, andoathting funds for future needs)

1. In addition to the use of HBVs as described in the Minnesota 3M PFC Settfenogirstm Goals, health risk
limits (HRLs) and health indices (HIs) are also used to ensure that the goals of Priority 1 are met.

Conceptual Drinking Water Supply Plan
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Seekto reduce environmental justice health effects, avoid increasing such effects, and enhance
access to and use of natural resowsder disadvantaged populations

Employ procedures that include consideration of stakeholdaput throughout the project

selection process.

Implementation goals
Act with an appropriate sense of urgency, utilizing existing informationaaadi/ses to the

|l

il
f

extent possible

Utilize new leading technologies and leverage/incorporate existing infictsire to the extent

feasible

Addres multiple needs with a combinati of strategies and approaches
Achieve a process that can serve as a model for other communities facing similar issues.

Governance goals

1

f
f
f

Develop

Respect roles and responsibilities of relew t

a

clear
approval,andfunding allocation)

pl anning

and

deci sion- maki

ng

deci s ievalnatioma ki ng

authoriti

Respect and carefully consider recommendations provideithéygroups to the MPCA and DNR
Ensure that expenditure tracking is transpatr@nd meets all state auditing requirements.

Publicoutreach goals
1 Encourage public inputra participation in the process

1 Ensure the public is informed of the process and convey informatiomrately and in a timely

manner

1 Ensure public transparency ald

Monitoring/evaluation/learning goals
1 Develop measurable objectives, aedaluate progress against them

1 Employ adaptive management practices of monitoring, assessing progress toward goals, and
adjuding processes to achieve goals

1 Provice education to the public about drinking water sources, treatment, and conservation.

decision-making.

Thegoal of Priority 1 of the 2018ettlementis to ensuresafedrinking water in sufficient supply to

residents and businesses in the East Metropolitan Argadet current and future water need$he

MPCA and DNR developed this Conceptual Plan as a step toward meeting this goal. The purpose of this
Conceptual Plarandthe need for a strategic planning effort and planning process are discussed below.

1.3.1 Purpose of thisConceptual Rn
The purpose of this document is to present a plan for providafg sustainable drinking water to the
14 communities currently known tbe affected by PFAS contamination in the East Metropolitan Area,
now and into the future. This Conceptual Plan takes into account fabkic water systems and private
wells considering options within and across communities. To support the evaluatmptiohs, drinking
water distributionmodelingand groundwater modeling/ere performed, and included both current
conditions as well as projected community bedldt to the year 2040. This Conceptual Plan was
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completed with input from the Government and 3Morking Group, the CitizeBusiness Group,
Subgroup 1, and members of the general public.

1.3.2 Strategicplanning effort and planning process

TheMPCA and DNR determined that a strategic planning effort is regtareflectivelyachieve the

goals ofPriority 1. This approach allows the affected communities to benefit from shared knowledge,
data, and resources; a regional perspective; consistency across the planning effort; and economies of
scale. The development of this Conceptual Plan aligns with this staikgining effort, and considers

the region as a whole when addressing drinking water quality, quantity, and sustainability in the East
Metropolitan Area.

As described in more detail in Chapgithe Conceptual Plan was developed in a sequential process,
refining a suite of reasonabhdternativesto reach aecommended option that providesafe
sustainable drinking water to the East Metropolitan Ar€ke options relatesets of conceptual projects
that, when combined, address PFaegtated drinking wateguality and quantity issues for the

14 communities currently known to be affected by PFAS contamination. In the development of the
options, and ultimately the recommended optigmegional groundwater characteristiaad community
water profiles includingunique community characteristi@ndgrowth and development plans
administrative challenges, and water supply constraiwere considereand evaluated throughout the
processAny of the optiongliscussed heravould bereasonable and necessary in respens PFAS
releases in the East Mefpolitan Settlement area, and noinconsistentwith provisions found in Minn.
Stat. 115BMERIA.

Following the completion of this Conceptual Plan, the MPCA and DNR will request-ppaeitic
implementationplans consi®nt with thisConceptual Rn. Following approval of the selected projects,
the MPCA and DNR will enter into funding agreements with project sponsors for the implementation of
the approved projects (described further below). An overview of the plannidgraplementation

process is shown in Figure 1.2. See Section 1.4 for more information on project selection and
implementation.

If a recommended conceptual projesults innot beingfeasible upon furtheconsideration the MPCA
and DNR willeevaluak the information obtainedfor this Conceptual Plan to identify an appropriate
alternative.
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Figurel-2. Overview of the planning and implementation process.

Conceptual Plan Development Project Design Project Implementation

« Compile regional background » Develop implementation plans
information and community for projects that are consistent
profiles with the conceptual projects

presented in the Conceptual

+ Identify and evaluate a Plan

+ Enter into Funding agreements

« Implement projects

+ Monitor and report on project
reasonable range of options progress
+ ldentify options
(consisting of sets of conceptual
projects) for addressing drinking
water supply in the East
Metropolitan Area

After this ConceptudPlan is developed, the MPCA and DNR intend to move forward with funding the
implementation of projects to enhance the quality, quantity, and sustainability of drinking water in the
East Metropolitan AreaProjects will likely proceed in a priority orderdea on level of contamination,
public health considerations, engineering feasihiktyd other factors.

The MPCA and DNR envision the following process to implement the projects that are proposed in this
Conceptual Plan:

1 Through a project implementatioprocess, projecsponsors, which may include individual
communities, groups of communities, or other interested parties with community approval, will
develop detailed project implementation plans that are consistent with the conceptual projects
presented mn this Conceptual Plan. As part of the development of the project implementation
plans, the project sponsor will also conduct environmental reviamgspermitting as necessary.
The development of project implementation plans will be fully or partialhdédchwith Grant
money.

1 The MPCA and DNR will enter into funding agreements with project sponsors for the selected
projects.

1 The MPCA and DNR will wankconsultationwith project sponsors and local communities to
implement the projecs.

1 Project sponsoswill monitor the implementation and the results of the projecand will report
on progress to the MPCA and DNRp will then communicate overall program progress to the
Minnesota Legislature and the public.

This document includes inforrtian on MPCA and DRERplan for enhancing drinking water quality,
guantity, and sustainability in the East Metropolitan Araadis organized as follows:

1 Chapter 1, this chapter, provides an introduction to the @lment and describes its purpose
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Chapter Zoresents an overview of the approach used to develop this Conceptual Plan
Chapter3 presents an overview of thregion and community profiles

Chapter4 presents water supply improvesnt options that werdadentified andevaluated
Chapter5 presentsconceptud projects that were identified

Chapter6 presents an overview of the scenarios that were developed and evaluated
Chapter7 providesthe CoT r ust ee s’ recommendati on

Appendix Aprovides an overview of each of the 14 communities currently knowretaffected
by PFA®ontamination in the East Metropolitan Area of the Twin Cities.

Appendix Borovides an overview of theonceptual site modeldSM that was developed for the
East Metropolitan Area.

Appendix rovides a summary of the groundwater modetup, calibration, and simulations
developed for the East Metropolitan Area.

Appendix Dprovides the list of potential conceptual projects identified for each of the

14 communities currently known to be affected BfrARontamination in the East Metropitdn
Area of the Twin Cities.

Appendix E presentbe detailed modeling and costing results for the previously evaluated
scenariosincluding the communitgpecific, regionatreatment, andintegrated scenarig

Appendix F provides supplemental informattito Chapter 7 and Appendix iBcluding mit cost
estimations a small community water system analyséndatreatment tedinology comparison

Appendix Goresentsthe detailed results of the scenario evaluations

This Conceptual Plan was prepared by the MPCA and DNR, with support from Abt and Wood.
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2. Approach

1 This chapter provides a description of the approach used to develop this Conceptual Plan for providing
2 safe sustainable drinking water to the East Metropolitan Area (Se@ibh It also provides an overview

3  of the modeling effort used to support the evaluation of drinking water options considered as part of

4  this Conceptual Plan (Secti@rp).

5
6 As described in Chapter 1, the purpose of this document is to present a plan for praating
7  sustainable drinking water to th4 communities currently known to be affected by PFAS
8 contamination in the Ead¥letropolitan Area, now and into th&uture. ThisConceptual Rn takes into
9 account bothpublicwater systems and private wells, consideromions within and across
10 communities.To support the evaluation of options, drinking water distributmandelingand
11  groundwater modelingvere performed, and included both current conditions as well as projected
12 community growth up to the year 2040. This year was selected be¢hasmmprehensive plaresnd/or
13  water supply plangor each community, approved by the Metropolitan Courinitjude populatio
14  projectionsto the year2040Q

15 The Conceptual Plan was developed in a sequential process, refining a suite of reasonable options to
16 reach a recommendation frovidingsafe sustainable drinking water to the East Metropolitan Area
17  An overview of the stg-wise approach is described below.

18 Step 1: Compile regional background information and community profiles

19 As afirst step, regional background information and community profiles were compiled to identify the
20 characteristics of the East Metropolitan Aréagluding major aquifers, the current drinking water

21 infrastructure, and potential constraints on water use. This information helped provide bounds on

22  regional models and identify feasible options moving forward. To support this effort, members of

23  Subgroupl identified and shared relevant data aimdormation, including curreninunicipalwater

24  system infrastructure, location of private wells, and other information. The compilation of regional

25 background information and community profilase summarized in Chapt8rof this Conceptual Rin,

26  with more detailed information presented ilppendix A.

27  Step 2: Identify and evaluate water supply improvement options

28 As asecond step, an initial list of water supply improvement options was iddrdifi¢ evaluated. These

29 options represengeneral project typethat could improve drinking water suppdyality and quantityin

30 the East Metropolitan Areayithout specifying details such as PFAS treatment technology (if applicable),
31 location, source waterscale, or capacityncorporated inStep 3 below). These options miaglude both

32 centralized and decentralized systemsspecific option may be applicable to one or more communities
33 inthe East Metropolitan Aredhe initial list of water supply imprement optionswas developed with

34  input from theGovernment and 3M Working Group, the CitiZBasiness Grougnd Subgroupl, as

35 well asthroughageneral public suggestigerocess Chapter4 of this Conceptual Rn presents the list

36  of options identified ad evaluated.
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Step 3: Identify conceptual projects

As a third step, morspecificconceptualprojects were identifiedor each of the affected communities

in the East Metropolitan Areal’ heseconceptualprojects are consistent with the water supply
improvement optionsfrom Step 2 but provide more detail, such as information on project location(s),
project components(sgand PFAS treatment technologies. As shown in Figurethere may be a

number of feasibleonceptualprojects that could benefit one or more communities in the East
Metropolitan Area.Conceptuaprojects were identified by the Government and 3M Working Group, the
CitizenBusiness Group, Subgroupriembers of theublic, and theCo Trustees Chaptels of this
Conceptual Rn presents the list gbotential conceptuaprojects that were identifiedAppendix D
provides additional details on the list of potential conceptual projects identified for each community.

Step 4: Develop and evaluate scenarios

As a fourth step, scenaridsr the entire East Metrpolitan areawere developed andnalyzedor cost
and technical feasibilityThese scenarios consist of set€onceptualprojects and considexvater
supply, distribution, and demanés shown in Figer2.1, each scenario addresseBASelated drinking
water quality and quantity issuder the 14 communities currently known to be affectdy PFAS
contaminationin the East Metropolitan Area. Once developed, these scenarios evalaated usinghe
drinking water distribution and groundwater modelEiming and implementation of the scenarios were
considered as part of the evaluatidmcal government units (LGYgsrovidedinput on the refinement of
scenariosChapter6 of this Conceptual Rn presents thdist of scenarios that were developed and
evaluated Appendices B, C, E, and F provide additional supplemental information used for the
development and evaluation of the scenarios, including an overview a8 a summary of the
groundwater model, detided modeling and cost results, unit cost estimations usesinall community
water system analysis, ardreatment technology comparison. Appendix G presents the detailed
results of the scenario evaluations.

Step 5: Identify recommendedptions

As a firal step,the scenarios were further evaluated using a set of evaluation crifega Chapter 6).
Theseevaluationcriteria were developed by the Corustees in collaboration with theovernment and
3M Working Group, the CitizeBusiness Grougnd Subgrop 1 Based on this evaluation, the
CoTrustees providedecommended optionsn the sets of projects that providafe sustainable
drinking water to the East Metropolitan Area. Chapter 7 of @usiceptual Rn describes theethree
recommendations.
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Figure2-1. Approach for the development of the Conceptual Plan.
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Drinking water distribution modeling and groundwater modelngre conducted to support the

evaluation of scenarios as part of Step 4 (above). An overview of these two models and how they were
used is provided below. Appendices B and C provide a more detailed descriptiorgobainelwater

model.

2.2.1 Drinking water distributon modeling

Purpose

The purpose of therinkingwater distributionmodeling is to provide a comprehensive representation
and understandingf the drinking watersupplyinfrastructurein the East Metropolitan Aredl his
informationwasused to support theevaluation of each proposed scena(dhapter6), both within and
across communitiefor both existing and proposed modifications to the distribution systéhe
modelingallows for the evaluation ahe existingdrinking waterdistribution infrastructureto:

1. Determine if the existing infrastructure ssifficientfor any given scenario

2. Determine where infrastructure may need to be changed to accommodate current safe drinking
water supply and future demands

3. Evaluate scenari os wh emearemanhettéedpl e communi ti es’

The drinking water distribution modeling is also a significant factor in determining the costs for each
scenario The assumptions, objectives, and developnmahodelsfor a given scenario will be described
in greater detail in Appendik.

Data gathering and assessment

Individual hydraulic models were constructed for each community using data collected from the
communities.Geographidnformationsystem (GIS3oftwarewas used to map each system for spatial
analysiswhich assistdin determining the proximity oprivate wells tomunicipalwater systemsand

other such relative locations between infrastructure eleme@s$Salso allowed for the mapping of

proposed infrastructure elements or modifications that could then be imported inéohydraulic

modeling softwareThe drinking water distribution model incorporated current drinking water supply
infrastructure as well as projected future infras
up toyear2040 as defined in their resprtive water supply plan.

Available mformation on drinking water supply infrastructure in thd affected communities was
received from the communities’ engineers and/or ¢
(i.e.,pumping data and demand calculations), record drawings, previous reports (e.g., studies, water
supply plans, comprehensive plans, system statements), electronifi. @e<GISiles, existinghydraulic
model files, ocomputeraided desig{CAD files]. The information included the following:
1 Number of connections, current demandsd water usage
1 Available water supply
1 System pressures
1 Existing infrastructure layouts and specification information fomunicipalwater systems.

Private and norcommunitypublic supply well data were alsssembled from the Minnesota Well Index
and MPCA's PFAS sampling database.
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Model development
Using the infrastructure information and data collected above, drinking water distribution models were
developed for the affecteé communities via an iterative process, including:

1. Converting all existing model data (where available) to GIS format across all communities

2. Assigning uniform data fields for each system component type (i.e., pipes, tanks, pumps, valves,
and wells) acrosall communities

Analyzing each community’s data for consistenc
Identifying missing information needed for data import

Collecting/verifying any missing data and assumptions

Importing GIS data into WaterCAD (a modeling software)

Establishing all base modetlsth current infrastructure anagnaximumday demands

Calibrating the models and performing intermediate quality assurance and quality control

(QA/QC).

Once the base models were established, the various scenarios were laid out within the WaterCAD
software  evaluate costs and feasibility. The development of the drinking water distribution models
was coordinated with the development of the groundwater model (Se@i@m to identify the impacts
of potential new or modified well site¥hese models were reawed by local government personnel to
ensure they accurately represent curresytstems.

© N o g bk~ w

2.2.2 Groundwater modeling

Purpose

A numerical, threedimensional groundwateflow model was developed to suppdite evaluation of
the scenariosThepurpose of thegroundwater modelis to provide insighinto the current groundwater
flow system predictimpacts toflow pathsandexisting and future welleelated to PFASontamination
and transporf and assesgroundwater resourceavailability associated witthe proposed scenarios
through the year 2040T hepredictedimpacts toexisting aul future wells byPFASIow pathsandto
groundwaterquantity estimates arédased orprojected groundwater rechargprecipitation rates,
surface water elevations, and pumpgiwvolumesf the proposed scenariod heyear 2040vas selected
because it wathe time period for which thee arepopulation projectionsn the comprehensive plans
and/or water supply planfor each communitywhich determine drinking water demand.

The oljectives of the groundwater model are to:

1. Assess aquifer sustainability and viability of production rateghiproposed scenarios that
may involve changes in pumping rates or new water supply wells

2. Analyzecontaminantflow paths under different proposestcenariosand climate conditionso
the determine potential risk of PFAS contamination at existing and future viselils municipal
and private

3. Evaluate potential impacts to groundwater resources in response to projected future
groundwater use undethe different proposed scenarios aradimate conditions

4. Communicate model results and technical issues (e.g., flow direction, impacts to current
remediation) internally and to stakeholders through visual representations of simulated flow
systems.
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This groundwater model may also be usedhe futureto further evaluate projects as tlyearerefined
following development of this Conceptual Plan.

Notably,aflow path analysis will be performed whereby groundwater flow will be used to determine
how current contamination may move over time. However, this does not take into consideration exact
concentrations or other factors in groundwater contamination movemsach as adsorption,

dispersion, and degradation of chemicals.

Data gathering and assessment

The data and content used within the groundwater model were selected in collaboration with several
agenciesl.GUsand consultants. Major data contributors toetlievelopment of the groundwater model
includedthe MPCAthe DNR, MDH, anthe Minnesota Geological Survey (MG&]Jditional contributors
included local watershed districts and Washington County. The data compiled and evaluated for the
groundwater model ee summarized iMppendix B

CSMdevelopment

A CSMwas first developedbeforethe numericalgroundwater model foan areathat includes the
greater East Metropolitan Area (including thé affected communities as well aslditional

communities nearby)A GSM provides a way to better understand a very complex natural system by
reducing it to a simplified set of relevant assumptions, data, and information to develop a picture of
how the system functiond®AECOM provided a thidarty, independent review of th€ESM The CSM
served as the basis for input parameters used inrthmericalgroundwater modebhnd more

information on the modeis included iMAppendix B.

Numerical model developmenand review

The numerical model was built using data compiled during@BM developmentAs with theCSM the
numerical model was peeeviewed by AECOMNhe final domain of the completed model is presented
in Figure2.2. Additional details on the numerical model developmeate provided in Appendix C.
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1 Figure2-2. Numerical groundwater model domain boundary.
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Thischapter provides background information on the East Metropolitan Area that helps lay the
groundwork for this Conceptual Plan. Sect®h discusses thgroundwater and surface water in the
region the PFAS contamination in the East Metropolitan Aegal constraints on water use. Sectigr2
discusses water supply profiles for each affected commyunithe East Metropolitan Area.

3.1.1 Groundwater

The geology of Washington County was formed over the course of several hundred millions of hears
basement bedrock units of Mt. Simon and Hinckl ey
2014 report, “TwAne€i GiesntMeat epofF (MetewpoMMandel Ver si
Council, 2014bPDuring the Cambrian and Ordovician Periods of the Paleozoic Era (about 500 to 450

million years ago), rising and falling marine seas left behind layers of sedimentary rock, including

carbonate, sandstone, and shale (Bauer, 2016). These bedrock layers were typically deposited

horizontally; however, over time, some of these layers shifted fromBdrgh’'s movement via folding,

fracturing, and/or faulting. More recently, during the QuatargPeriod (beginning 2.6 million years

ago), a series of advancing and retreating glaciers carved the land and deposited unconsolidated clay,

silt, sand, and gravel on top of these bedrock formations (Bauer, 2016).

Bedrock formations are a main factor goaing groundwater in the region. Groundwater can move
rapidly and in large quantésthrough some bedrock types, such as sandstone and fractured carbonates
(i.e.,limestone and dolostone), which act as aquifers (Bauer, 2016). Other rocks, such asesitsio

shale, have low permeability, serving as aquitards that impede vertical flow between aquifers (Bauer,
2016). A brief description of major hydrostratigraphic components found in the complete stratigraphic
sequence is presented in Taldd and Figur&.1.

In Washington County, there are six bedrock aquifers, including the (1) St. Peter Sandstone, (2) Prairie
du Chien Groupncluding the Shakopee Formation (aquifer) and Oneota Dolomite (aquitard), (3) Jordan
Sandstone, (4) Tunnel City Grdapluding he Upper Tunnel City aquifer, (5) Wonewoc Sandstone, and
(6) Mt. Simon Sandstone (Tabld and Figure3.1). These aquifers occur at different depths, and vary in
thickness, porosity, permeability, and water quality. The Prairie du Chien (Shakopee Foyraatio

Jordan aquifers are the shallowest majmdrock aquifers, and the principal groundwater sources used
by municipalities and private well owners in Washington County (Washington County, 2014). The
Wonewoc aquifer is used as a drinking wageurce imareas ofWashingtonCounty where the Prairidu
Chien(Shakopee Formation) arbrdan aquifesare absent orunusable (Washington County, 2014).

The Mt. Simon aquifer is another productive aquifer, but Minnesota Statute restricts the use of this
aquifer n some areas (see Secti8.1.4.2).

Conceptual Drinking Water Supply Plan
Mi nnesota Pollution Control Age



OO0 NoobhhwdNPEk

20

Draft, September 2020

The major aquifers are separated by three bedrock features that function as major aquitards, including
the (1) Decorah Platteville Glenwood (uppermost bedrock), (2) St. Lawrence Formation (below the
Jordan aquifer), an{B) Eau Claire Formation (below the Wonewoc aquifer) (Taflend Figure3.1;
Washington County, 2014). However, in some parts of the East Metropolitan Area, variations in porosity
and permeabilityand disruption by structures such as faults, fractuses] incised valleys may

significantly reduce the ability of these formations to impede the downward movement of groundwater
and contaminants.

Washington County sits on a groundwater dividat runs roughly longitudinally norteouth through

the county aml is particularly pronounced in thgperbedrock aquifes down through at least the

Jordan aquifefFigure3.2). Although groundwater flow direction and the location of the groundwater
divide vary from aquifer to aquifer, on the east side of the divgteundwater generally flows east
southeast toward the St. Croix River; on the west sitihe divide, groundwater generally flows
southwest toward the Mississippi River (Fig8r2). Locally, however, the direction of groundwater flow
may be influenced bgther features, such as faults, buried valleys, lakes, and streams, and by well
pumping. Groundwater flow directions in the Mt. Simon aquifer in the region are controlled primarily by
well pumping (Sanocki et al., 2008). The major groundwater disclzangs in the county are the

St.Croix and Mississippivers (Washington County, 2014).

Table3.1. Washington County bedrock aquifers and aquitardsformation adapted from Figure 1,
Plate 2 of the Geologic A8 of Washington County (Bauer, 2016).

Name Hydrologic function Sediment type Thickness (feet)
Decorah, Platteville, and Aquitards Shale, limestone, and 0-70
Glenwood dolostone
St. Peter Sandstone Aquifer Minor Sandstone 0-160
Aquitard Minor
Prairie duChien Group: Dolostone and sandstone 0-200
Shakopee Formation  Aquifer Major
Oneota Dolomite Aquitard Minor
Jordan Sandstone Aquifer Major Sandstone 0-100
St. Lawrence Formation Aquitard Siltstone, sandstone, and 045
shale
Tunnel City Group: Sandstone, siltstone, and 0-180
MazomanieFormation AquiferUpper shale
Lone Rock Formation AquitardLower
Wonewoc Sandstone Aquifer Major Sandstone 0-60
Eau Claire Formation Aquitard Sandstone, siltstone, and 0-100
shale
Mt. Simon Sandstone Aquifer Major Sandstone 200-280
Conceptual Drinking Water Supply Plan
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1 Figure3-1. Crosssection showing/NVashington County bedrock aquifers and aquitard3rosssection goes west to east from Maplewood to
2  West Lakeland@ownship/Lakelandrigure adapted from Berg (2019).
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Figure3-2. General groundwater flow in Washington County.
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3.1.2 Surface water

Southern Washington County is bounded by the Mississippi River to its south and th&x3Rir to

its east (Figure.2). Other surface water features in Washington County include lakes, rivers, streams,
creeks, and wetlands. Many of these surface water features amgdraulicconnection with
groundwater. For example, lakes may be a source of recharge to groundwatea of groundwater
discharge, or both (Washington County, 2014kewise, streams and creeks can lose or gain water to
and from the groundwater belowMany Washington County creeks that are primarily supplied by
groundwater discharge are suitable faobk trout and brown trout (Washington County, 2014).
Notably, not all surface water features in Washington County serve as recharge or discharge to
groundwater, and are instead separated frone groundwater by a confining layer (Washington
County, 2014)These water bodies are referred to as beipgrched”

3.1.3 PFAS contamination

PFASre a family of manmade chemicals that have been used for decades to make products that resist
heat, oil, stains, grease, and water. Some PFAS are extremely stable,lmteatotlown in the

environment, and are generally watspluble. As such, after being released from a source, these PFAS
are able to enter groundwater relatively quickly and will remain in the environment without human
intervention to remove them.

TheStatés understanding of and ability to detect PFAS in the environment has evolvedrsanid®CA
andMDH first began investigating the compounds in 2002. Laboratories at that time only identified a
few PFAS and could not detect very low concentrations. Howewethod detection limits have become
progressively lower over time, and the State is now able to measure extremely small amounts (parts per
trillion in water) of afew PFAS. Recent toxicological studies also indicate greater potential for human
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health impacts from PFAS compounds than earlier thought. As the science has improved;hasaith
guidance values established by MDH have become progressively lower over time.

An overview of the current extent of PFAS contamination in the East Metropolitan Ardzeah
based guidance values are presented in the sections below.

Current extent of contamination

Since2002,the MPCA an®DH have partnered to investigate PFAS in Minnesota. This work began with
drinking water investigations near the 3M Cottage Groamphand the 3M disposal sites in Washington
County. The investigations in the East Metropolitan Area have identified an area of groundwater
contamination covering over 150 square miles, affecting the drinkizigr supplies of over
140,000MinnesotansAt the time of publication over3,300 public andprivate wellshave been sampled

in the East Metropolitan Area arid300well advisories have been issudtheMPCAand MDHcontinue

to samplenearly1,000private wellsannuallyin the area tadentify PFASmpacted wells and monitor

PFAS movemeniiNote: We will provide the most recent numbers in the final draft.]

PFAS sources and movement in the East Metropolifaea

The 3M Cottage Grove Site, the 3M Woodbury Disposal Site, the 3M Oakdale Disposal Site, and the
Washington County Landfill, where 3M disposed of PFAS wasteafsproximately 19510 1975,

releaed PFAS to the groundwater in the East Metropolitan ArElae disposal sitdocatiorns are shown

in Figure3.3. Anoverview of each site and PFAS movenaetprovided below.

3M Cottage Grovesite—3M produced PFAS at its Cottage Grove Plant from the late 1940s until 2002.
3M disposed of PFAS waste from its mantufdng process at several disposal sites on the Cottage
Grove Plant property from appximately 195%0 1980 and discharged wastewater containing PFAS to
the Mississippi River since 1955. Environmental testing shows that the groundwater beneath the 3M
Cotage GroveSte is contaminated with PFAS. Groundwater beneath the site flows south and
discharges to the Mississippi River. PFAS contamination has also been identified in river sediments near
the 3M Cottage Grovéte. Fishconsumption advisories exist for certain fish in Pool 2 of the Mississippi
River adjacent to and downstream of the 3M Cottage Gi$Stee Under terms of the 2007 Consent
Order, 3M completedxcavation and offsite disposal of PFAS impacted soils/sedimemiemented
anenhanced groundwater recovery and treatmegmbcessandis required to condudongterm

ground and surface water monitoring as appropriate, anglementinstitutional controlsat the Site.

Woodbury Disposal Site The Woodbury Disposait& consists of two locations used for the disposal of
solid waste, industrial solvents, and acids from’'8K2ottage Grove and Saint Paul manufacturing
facilities during the 1960s. 3M disposed of PFAS waste at the Woodbury Disposal Site from
approximatelyl960to 1966. Between 1967 and 1973, 3M installed and operé&bed* barrier’

groundwater pumping wells at the site to address HRAS contamination. 3Mimped the

groundwater to the 3MCottage Grove plant to be used as Amontact process water in its epations,

and then discharged the water without treatment to the Mississippi River. In 1992, 3M entered the
Woodbury Disposal Sind installed a cap as part BfPCAs Voluntary Investigation and Cleanup
Program. In spring 2005, 3M reported to the MPC#&t AFAS, including PFOA and PFOS, were detected

2. While these disposal sites are the primary sources of PFAS impacts in the EapoMatrdrea which
resulted in larger grundwater plumes, therenay beother secondary sources of PFAS due to the many uses
of products containing PFAS (jferefighting foam). These secondary sourosgy have contributed to some
localized environmental impacts from PFAS.
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in the groundwater pumsput system at the Woodbury Disposal Site. Groundwater beneath the site
flows south and southwest, resulting in PFAS migration toward the MississippiRider. terms of the
2007 Conent Order, 3Mcompletedexcavation and offsite disposal of PFAS impacted soils/sediments;
implemented arenhanced groundwater recovery and treatmegmbcessandis required to conduct
long-term ground and surface water monitoring as appropriate, anglement institutional controlsat

the Site

Oakdale Disposal Site The Oakdale Disposal Site consists of three former chemical waste dump sites
that were used for waste burial, drum reclamation, and open burning of combustible materials. In 1983,
3M enteredinto a Consent Order with the MPCA to investigate and implement response actions to
address releases of volatile organic compounds (VOCSs) from th&ritendwater ampling at the site

in 2004 indicated PFA&ere present in the groundwater monitoring well3M disposed of PFAS waste

at this site and thePFAS haetraveled from the Oakdale Disposal Site both south and southeast in the
groundwater.Because of the connections between surface water and groundwREesS hze also

entered the surface water in Raleigh Creek, which flows eastward intGityef Lake EImo, where it
discharges to Eagle Point Lake in the Lake EImo Park ReSkfighfrom Lake Elmdi.e., thelake

within the Gty of Lake EImd)ave a'Do Not &t” advisory due to PFOS contaminatibmder terms of

the 2007 Consent Order, 3bbmpletedexcavation and offsite disposal of PFAS impacted
soils/sedimentsimplemented arenhanced groundwater recovery and treatmgmbcess; ands

required to conductong-term ground and surface water monitoring as appropriate, anglement
institutional controlsat the site.

Washington County Landfilt In 2004 the MPCA an#1DH learned that 3M disposed of PFAS waste in
the former Washington County Landfill from apprositely 1971to 1974. Environmental sampling
determined that PFAS in the groundwater in iy of Lake ElImcamefrom both the former

Washington County Landfill (where PFAS waste contained primarily PFOA waste) and the Oakdale
Disposal Site (where PFASsteacontained both PFOA and PFOS waste). Because of the connections
between surface water and groundwater, PFASdizen found in several aresurface water bodies
(i.e.,Eagle Point Lake, Lake EImo, Sunfish Lake, and Horseshoé\kdake)MPCA Closedridfill

Program is obligated to conduct appropriate response actionsspanse to PFAS releases from the
Washington County Landfiwastewasconsolidated into a tripldiner system ashe remedy at the
direction of the State Legislature. In additiomder the terms of the 2007 Consent Order, 3M agreed to
provide up to $8 million toward the triptener system

For allfour of these 3M PFAS waste disposal sites, the MPCA conducielamghonitoring of
residential wells and installs/maintaigsanularactivated carbon@AQ systems in private residential
homes as appropriate.

Future mobility

TheMPCAand MDHcontinue to monitor and track movement of PFAS in the East Metropolitan Area.
Over time, PFAS will continue to move degnadient aghey aretransported with groundwater and/or
surface water. However, the future extent and movement of P&&8ncertain. A number of factors

affect movement of PFAS, including the relative solubility of PFAS, local bedrock features, well pumping,
and future water useamong others.

Figure3-3. Curent well advisoriesand 3M PFAS disposal sitesthe East Metropolitan AreaWells
tested and identified with a bladkircleshowed no or low levels of PFAS. Wells tested and marked with
a pinkcircleshowed elevated levels of PF®whichthe MDH issued the well owner a well water
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advisory. In additionpublic supply wells are not public information and therefore are not shown on this
map.
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State and federal guidance for PFAS

Although kowledge ofPFAS science has baarexistencdor more than half a century, heaktelated
impacts from PFAS exposureveanly evolved significantly over the past 20 yedrbe State and the
U.Sfederal governmentontinueto research these substances and previgiidance to the public.
Below, information is presented on MOHrinking water guidance artde United States Environmental
Protect i oBEPA)grem rolgin BFAS regulation.

MDH®@ HBVsand Health Risk Limits

HBVs andhealthrisklimits (HRLS) are developed by toxicologists at MDH using the bestgeewed

science and public health policies available at the time of their development. An HBV or HRL is the level
of a contaminant that can be present in water and pose little or naltherisk to a person drinking that

water. The guidance values apply to short periods of time as well as over a lifetime of expéB\M®.

and HRLs are developed to protect sensitive populations, such as infants and children, and highly
exposed populations

HBVs and HRLs are both considered guidance values, but have undergone different levels of review.
HRLs have been through the Minnesota rulemaking process, which includes at least one public comment
period for stakeholders to provide feedback on propogediance valueddBVson the other hand,

have not been promulgated using the public process described by the Administrative Procedures Act
(Minnesota Statutes Chapter 14). Instead, an HBV is technical guidance made available by MDH. These
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values may beised by the public, risk managers, and other stakeholders to assist in evaluating potential
health risks to humans from exposures to a chemical.

In 2002, MDH developed drinking water guidance values for PFOS and PFOA. Since then, MDH continues
to review awailable toxicological information for all PFAS and develop new or revised values. Currently,
MDH has guidance values fogrfluorobutane sulfonatéPFBY PFBAperfluorohexane sulfonate

(PFHx® PFOS, and PFOA (TébR). MDH continues to monitor the grong body of science about PFAS

and will adjust their guidance as needed.

Table3.2. Minnesota® drinking water guidance values for PFAS (as of 11/1/2019).
Drinking water guidance value

(parts per trillion) Type of guidance value
PFBS 2,000 HBV
PFBA 7,000 HRL
PFHx$perfluorohexane sulfonate 47 HBV
PFOS 15 HBV
PFOA 35 HRL

Since water samples often contain multiple chemicals, there is the possibility that chemicals in
combination may cause effects that would not be predicted based on separate exposures to individual
chemicals. Therefore, whatrinking water contamination irelves multiplePFAShemicaldor which
guidance values are availatsiad which share a common health endpQiNDH evaluates their

“additive’ risk and calculates lzealth riskindex HRI othealthindex HI, used interchangeably

throughout) to determine fi the combined health risk exceeds a certain leVek HI is determined by
calculating the concentration of each chemical divided by its HRL or HBV, and adding the resulting ratios.
A HI greater than one indicatespossible health risk from a group ofAS-chemicals that share a

common health endpoint=or more information, visit the MDH webpage on evaluating concurrent
exposures to multiple chemicals
(https://www.health.state.mn.us/communities/environment/risk/quidance/gw/additivity.htjnl

9t !rddkdin PFAS
At the federal level, the EPA establishes drinking water standards and provides guidance to ensure safe
drinking water forpublic watersupplies. Among other roles, EPA is responsible for establishing:

1 Maximumcontaminantlevels (MCLs): MCLs are drinking water standards for public water
supplies. States are allowed to enforce lowiez.(more strict) standards than MClLsjyt are not
allowed to enforce higheri.,less strict) standards. MCLs are established through a scientific
process that evaluates health impacts of the contaminant the technology and cost required
for the prevention, monitoring, and/or treatment. New MCLs or clestp existing MCLs are
infrequently made.

T Health advisories: Health advisories provide technical guidance to EPA and other public health

officials, but are not enforceable water quality standards. Health advisories are based-on non
cancer health effectsor different lengths of exposure.¢.,1 day,10days, or lifetime).

In 2016, EPA released health advisory valoePFOA and PF@sSreflect the latest scientific evidence
about the risk posed by PFAS. MBEurrent guidance values for PFOA and PFOSa(85per trillion

for PFOA and 15 parts per trillion for PFOS) are more protective than the EPA value of 70 parts per
trillion for either chemical or when added together. While the EPA value is protective for most people, it
does not address the potentifor mothers to pass along the chemicals to fetuses and nursing infants.
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The updated MDH values reflect new stéeeel analyss of existing and new scientific literature that
resulted in the calculation of more protective guidance values.

In February 2094, EPA released a PFAS Action Plan (EPA, 201@ombéptual Rn describes EPA
approach to identifying and understanding PFAS, addressing current PFAS contamination, preventing
future contamination, and effectively communicating with the public ab@BEAS (EPA, 2019). Key
actions EPA identified include:

{1 Initiating steps to evaluate the need for an MCL for PFOA and PFOS

1 Beginning the necessary steps to propose designating PFOA and PR@&edous
substancesthrough one of the available federal stabry mechanismge.g., Comprehensive
Environmental Response, Compensation, and LiabilityGldean Water A¢Resource
Conservation and Recovery Act

1 Developing groundwater cleanup recommendations for PFOA and PFOS at contaminated sites

1 Developing toxity values or oral reference doses for GenX chem{eateplacement for PFOA)
and PFBS

1 Developing new analytical methods and tools for understanding and managing PFAS risk

1 Promulgating Significant New Use Rules that require EPA notification before clseanecabked
in new ways that may create human health and ecological concerns

1 Using enforcement actions to help manabe risks ofPFAS, where appropriate (EPA, 2019).

3.1.4 Groundwater use

Groundwater is the main source of drinking water for the communities in the East Metropolitan Area.
Below, information is presented on the management of groundwater resources (S8&ctidrl) and
potential constraints and issues with groundwater use (i8r8.1.4.2).

Management of groundwater resources

TheDNR is responsible for managing the use of groundwater in Minnesota (Minnesota Rules
Chapter6115 and Minnesota Statuté€shapterl03G). A DNR permit is required for appropriations of
more than 10,000 gallons per day bmillion gallons per year. The DNR is also mandated by statute to
ensure the sustainability of water resourc@he sustainability standamescribedn Minnesota Situtes

8 103G.287, subd, s as follows:

The commissioner may issue waige permits for appropriation from groundwater

only if the commissioner determines that the groundwater use is sustainable to supply
the needs of future generations and the propdsese will not harm ecosystems,

degrade water, or reduceater levels beyond the reach of public water supply and
private domestic wells construetl according to Minnesota Rules, chapter 4725.

The DNR has statutory authority to designate groundwater mamage areas (Minnesota Statutes
§103G.287, subd. 4). Washington County, along Ridimsey County andgions of Anoka and

Hennepin countiesfall within theNorth and East Metrgolitan Groundvater Management Area. Within
these areasthe DNR may limit tatl annual water appropriations and uses to ensure sustainable use of
groundwater that protects ecosystems, water quality, and the ability of future generations to meet their
own needs (Minnesota Statutes § 103G.287, subd. 4). The DNR also monitors grteuhelveds and

has an extensive observation well network in the county (Washington County, 2014).

Watersheddistrictsalso have the authority to protect groundwater and regulate its use to preserve it
for beneficial purposes (Minnesota Statutes § 103D.20bd. 2(14)). However, none of the watershed

Conceptual Drinking Water Supply Plan
Mi nnesota Pollution Control Age




O©Ooo~N OO wWw NP

Draft, September 2020

districts in Washington County currently use itreuthority to regulate groundwater (Washington
County, 2014).

Groundwater use constraints and issues

Groundwater availability and use in the regiare affectedby groundwater withdrawals, recharge rates,
areas of contamination, and other constraints. Below are some specific factors that affect the availability
of groundwater use for drinking water supply.

Population growth and land use changes

The population ofWWashington County is expected to grow by 32% between 2015 and 2040 (Washington
County, 2018). Even with improved water conservation and efficiency, this growth is expected to
increase groundwater withdrawals to serve the changing residential, commexgiaultural, and

industrial needs of the county (Washington County, 2014). While the regamuifers have been able to
serve current populations, increased pumping may reduce the overall quantity. In addition, new
development typically increases the aamd of impervious surfaces (e.g., roads, buildings) and compacts
the soil, which may further reduce the infiltration of water into the aquifer (Washington County, 2014).
A study conducted by the Metropolitan Council in 2016 found that approximately 12£3@8 of good
recharge potential and 49,000 acres of limited recharge potential are mostly located in the eastern and
southern portions of their study area, including the communities of Afton, Cottage Grove, Denmark
Township, and West Lakeland Township {fideolitan Council, 201%).

Aquifer contamination

Groundwater contamination in the East Metropolitan Area further reduces the amount of groundwater
that is available for drinking water supply, unless properly treated. As discussed in Setiiym

portion of groundwater in the East Metropolitan Area is contaminated with PFAS. In addition,
groundwater in portions of the area is also contaminated with VV@@=h asrichloroethylene(TCE),

from industrial sites and nitrates from the use of fertilizers for agriculture and landscaping, among other
contaminants (Washington County, 2014).

Pollution containment

The 3M Woodbungte has four groundwater barrier wells to contain PR#Bacted gromdwater

onsite. These barrier wells pump approximately 4 million gallons of groundwater per day for pollution
containment. The groundwater pumped from the 3M Woodbuayrier wells is piped to the

3M Cottage Grove facility, which, along with production lébr the plant and groundwater puragut
wellsthat contain PFASnpacted groundwater at the 3M Cottage Grosite, is treated with carbon

prior to use at the plant. Once used for plant production or{wontact cooling water, the water is once
again treaed with carbon as part of the plaistwastewater treatment systemmefore discharge to the
Mississippi River. PFAtBpacted groundwater that is pumped out at the 3M Oakddte for pollution
containment is also treated with carbdreforedischarge to thesanitary sewer system.

Beforethe installation of the tripldiner system at the Washington County Landfill, a groundwater
containment system was in place to control offsite migration of M@@aminated groundwater. This
groundwater containment system ceisted of a spray irrigation system to reduce VOC concentistion
beforeinfiltration. After completion of the tripldiner system, the groundwater containment system
was removed and VOIPFASmpacted leachatevascollected and transported to th®letropolitan
Council Environmental Servic@dCE$Metropolitan Wastewater Treatment Plant for disposal.
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Aquifer restrictions

Minnesota Statutes § 103G.271, subd, dsstricts the DNR from issuing new watese permits that will
appropriate water from the Mt. Sion-Hinckley aquifer in a metropolitan county unless the
appropriation is for drinking water, there are no feasible or practical alternatives, and a water
conservation plan is developed and incorporated with the permit.

To date, 10 Mt. Simon wells have beesampled for PFAS. PFBA was detected in four of the wells,
ranging in concentration from-82 parts per trillion. The MDH HRL for PFBA is currently 7,000 parts per
trillion.

SpeciaWell and Boring Gonstruction Area

A Special Well and Bori@pnstruction AregSWBCAs a mechanism that provides for controls on the
drilling or alteration of public and private water supply wells and environmental wells in an area where
groundwater contamination has resulted in, or may result in, risks to phbhith. Minnesota
RulesA725.3650, Subpart 1, provides thgivlhen the commissioner designates an area where
contamination is detected as a special well and boring construction area, a well or boring must not be
constructed, repaired, or sealed until ttemmissioner has reviewed and approved a proposed plan
submitted by the installer. Sealing, repair, construction, and location must comply with the approved
plans’ Thus, consistent with this rule, contractors and property owners must submit a writterestq

and a well construction plan to MDéiWell Management Sectipand must receive written approval
before construction, repair, or sealing of a well iIB\WBCAIn addition, before signing an agreement to
sell or transfer property in Washington Counhat is not served by municipalwater system, the seller
must state in writing to the buyer whether the property is located withieB\WBCAMinnesota Statutes
§1031.234.

In Washington County, all or portions of the following communities 2B CAm effect: Bayport,
BaytownTownshiplLake ElmpLakelandLakeland Shoredlewport, Oakdale St. Paul Parland West
Lakeland Townships

Sustainability standard

As discussed in Secti@ril.4.1,the DNR may only issue watase permits for groundwater

appropriations if groundwater use is sustainable to supply the needs of future generations and will not
harm ecosystems, degrade water, or reduce water levels (Minnesota Statutes § 103G.287, suligl. 5). Th
mandate may limit the wateuse permits thatanbe issued in an aredlinnesota Administrative Rules
6115.0630 (Definitions) definésafe yield as“the amount of groundwater that can be withdrawn from
an aquifer system without degrading the qualitfywater in the aquifef For watertable (unconfined)
aquifers, this rule further indicates that safe yield does atiw “the long term average withdrawal to
exceed the available long term average recharge to the aquifer system based on represetitatitie ¢
conditions” For confined aquifers, the rule indicates that there cannot Bpragressive decline in

water pressures and levels to a degree which will result in a change from artesian condition to water
table condition’

3.1.5 Surfacewater use

Surfacewater is another source of drinking water for some communities in the Twin Cities. St. Paul
Regional Water ServicéSPRWS)ses water from the Mississippi Rivergrovide drinking water to
St.Paul and the surrounding communities, including Maplew@&@HRWSalso maintains a series of
groundwater wells from the Prairie du Chidardan aquifer as a backup supply system. The City of
Minneapolis also relies on the Mississippi River as a source of water.
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Below, information is presented on the management offace water resources (Sectil.5.1) and
potential constraints and issues with surface water use (Seétibb.2).

Management of surface water resources

TheDNR regulates the appropriation of water from surface water bodies, including streams, rivebrs, a
lakes. Regarding streams and rivers (terrf\dtercourses), MinnesotaStatutes § 103G.285subd. 2,
states:“[i]f data are available, permits to appropriate water from natural and altered natural
watercourses must be limited so that consumptive appiations are not made from the watercourses
during periods of specified low flosRegarding lakes (termédvater basing), MinnesotaStatutes
§103G.285subd. 3(a) states that:*[p]ermits to appropriate water from water basins must be limited
so thatthe collective annual withdrawals do not exceed a total volume of water amounting tdalfie
aae-foot per acre of water basii There would also be federal requirements associated with
appropriating water from the St. Croix River ghd Mississippi Rive Seea further discussion on
restrictions for the St. Croix River National Scenic Riverway below.

Surfacewater use constraints and issues
Below are some specific factors that affect the availability of surface water for drinking water supply.

St. CroixRiver

TheSt. Croix Rivewith its headwaters in Wisconsin, flows along the east side of Washington County
until it joins with the Mississippi River just southeast of Denmark Township. The St. Croix River
watershed encompasses over 7,000 square mile approximately 46% of the watershed in
Minnesota (MPCA, 2019).

The St. Croix River is federally protected &mtional Scenic Riverwayhe upper 200 miles of thiéver

is managed by the National Park Sen{ld€S)and he lower 52 miles of the river aunder ooperative
management byNPSthe Minnesota DNR, antthe Wisconsin DNR. This lower designation spans from
Taylors Falls, MnesotdSt. Croix Falls, &tonsinto the confluence with the Mississippi River at Point
Douglas, NhnesotdPrescott, Wscasin In 2001, NPBrepared a Final Cooperative Management Plan
and Environmental Impact Statement for the Lower St. Croix National Scenic Riteiyuéige the
management of theiverway (NPS, 2001)

As presented in the Washington County Municipal Wateali@on Water Supply Feasibility Study,
currentregulations danot preclude theuse ofwater from theLower St. Croix RivéPermitting such use,
however, would be very dependent on the specifics of the projautiuding the exadbcation,the
amountof water to be diverted from the river, and the characteristicsificturesthat would be built.

It would require multiple permits and review and approval from a number of agencies, potentially
including state and federal environmental revie(iMetropolitan Council2016b).

Water flow

The Mississippi and St. Croix River water flow is influenceauttyple factorsin the region including
precipitation, snowmelt, upseam water usealtered hydrologyand land use changé&he vater flow of
the MississippRiverin St. Pauhas increased by 24% over the last 70 years (NPS and Friends of the
Mississippi River, 2016).

Contaminants
Surface water sources may contain elevated concentrations of contaminants due to point apdinbn
sources of pollution. Sommntaminants of concern in the Mississippi River withinThén Cities
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Metropolitan Area include nitrate, chloride, mercury, PFOS, pesticidesdiazine,acetochlor,
chlorpyrifos), and pharmaceuticals (NPS and Friends of the Mississippi River, 2016).

3.2.1 Overview

Within the East Metropolitan Ared,4 communities are currently known to be affected by PFAS
contamination in their drinking water supplies. These communities include the cities of Afton, Cottage
Grove, Lake Elmo, Lakeland, Lakeland Shores, Maplewood, Newport, Oakdale, St. Paul Park, and
Woodbury; the townships of Denmark, Grey Cloud Island, and West Lakeland; and the Prairie Island
Indian Community. All the communities are witldNRs North and East Metro Ground Water
Management Area, and use the Prairie du Chlerdan aquifer as their priany source of drinking water
(Metropolitan Council, 201§. While many residents and businesses in the East Metropolitan Area are
connected tomunicipalwater systems, many others utilize private wells and some (specifically
Maplewood) receive wateirom SPRWS

The communitiesvhere residentand businesserely solelyon private wells are generally found on the
eastern side of the East Metropolitan Area, and are typically rural residential townships with relatively
smaller populations that are planned feither complete buildouti(e.,the majority of the land area is
already developed) or minimal growth until 2040 (FigB#). Many of these communities have
groundwater contamination issues related to PFAS and/or other contaminants, which have been
resohed by GAC treatment at individual residencBseMPCA and MDH continue to monitor

throughout the PFA8npacted areas of the East Metropolitan Area to evaluate potential risks to
residences with private welland will take appropriate action to mitigatdentified risks.

Communities with a combination aksidentsand businesseeceivng drinking water frommunicipal
water systems and private wells are generally larger and found on the western side of the East
Metropolitan Area (Figur8.5). These larggsommunities are commonly areas whergh growth is
anticipated for the 2040 planning peripds indicated in the Metropolitan CourisilSystem Statements
(https://metrocouncil.org/Communities/Planning/LocBlanningAssistance/SystefBtatements.aspx
Many of these communities have groundwater contamination issues related to. B5#AS have already
conducted evaluations and all are implementinggaiative measures for providing safe drinking water
to their residents to some degre addition to treatment at individual residencess administered by
the MPCA and MDMhen there are private wells and the State carries out the watiere necessary.
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1 Figure3-4. Allnon-municipal wellswithin the East Metropolitan Arealncludesprivate wells as well as
2 those used for irrigation, monitoring, testing, and other applicatif@sed on current Minnesota Well
3 Index data).
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Figure3-5. Municipal water systeminfrastructure (current conditions) in the East Metropolitan Area
Includesmunicipal water system infrastructure Qfottage Grove, Lake EImo, Lakeland/Lakeland Shores,
Newport, OakdaleSaint Paul Parland WoodburyNote that Maplewood islao served by a municipal
system, but is not showiiNote: Need to gain concurrence on use of water supply system locations for

report as a whole.]
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3.2.2 Communitywater supply summaries

An overview of thexistingwater suppliesand treatment systemfor eachof the 14 affected
communities is provided below and summarized in T&de See Appendix #&r more information on
each community.

Table3.3. Community water supply summaries.

Drinking PFAS impacts PFAS Other
Community water source of HI>1? treatment considerations
Afton Private wells Yes-northern  GAC treatment on None
portion private wells
Cottage Mixed—12 municipal Yes- Mixed temporary GAC  None
Grove supplywells from the throughout treatment and blending
Prairie du Chieldordan on some municipal
aquifer and private wells supplywells, other wells
offline; GAC treatment
on private wellsor
connecting to the
municipal supply
Denmark Private wells No None None
Grey Cloud Private wells Yes- GAC treatment on None
Island throughout private wellsandor
bottled water
Lake EImo  Mixed—3 municipakupply Yes-southern GAC treatment on White Bear Lake
wells from the Prairie du  three-quarters private wellsor restrictions and
ChienJordan, Jordan of the city connecting to the Bayport TCE plume
St.Lawrence, and soon to municipal supply
be Jordaronly aquifers as
well as private wells
Lakeland Mixed—2 municipalsupply Yes-northern GAC treatment on Bayport TCE plume
wells from the Mt. Simon  three-quarters private wellsor to the north
aquifer as well as private  of the city connecting to the
wells municipal supply
Lakeland Mixed— supplied by Yes- GAC treatment on None
Shores Lakelandnunicipalwater throughout private wellsor
system as well as private connecting to the
wells municipal supply
Maplewood Mixed—SPRWS&nd private Yes-southern GAC treatment on None
wells end ofthe city  private wells
Newport Mixed—2 municipalsupply No Connecting to the None
wells from the Jordan municipal supply
St.Lawrence aquifer as we
as private wells
Oakdale Mixed—9 municipakupply Yes-southern GAC treatment for White Bear Lake
wells from the Jordan two-thirds of 2 affected municipal restrictions
St.Lawrence aquifer as we the city supplywells, other wells
as private wells offline; GAC treatment
on private wellsor
connecting to the
municipal supply

Conceptual Drinking Water Supply Plan

Mi

nnesot a

Pol |l ut

ion Co

ntr ol




o~NOoO O WN PP

Draft, September 2020

Drinking PFAS impacts PFAS Other

Community water source of HI>1? treatment considerations
Prairie Not applicable; currently ~ Yes-irrigation None Tribe plans to
Island Indian vacant land well develop this land in
Community the near future
St.Paul Park Mixed—3 municipalsupply Yes- Temporary GAC None

wells from Jordan throughout treatment for 2 affected

St.Lawrence aquifer as we municipalsupplywells in

as private wells progress; GAC treatmen

on private wellsor
connecting to the
municipal sipply

West Private wells Yes-primarily GAC treatment on Bayport TCE plume
Lakeland southern private wells angbr in the northern
three-quarters  bottled water third of the
of the township
township
Woodbury  Mixed—19 municipal Yes-primarily  Blending fomunicipal Valley Creek
supplywells from the near central supplywells, with the Watershed in the
Jordan, Jordaist. and eastern addition of a temporary northeastern corner
Lawrence, Prairie du Chier municipal treatment system in of the city
Jordan aquifersas well as  supply well 2020 GAC treatment on
private wells fields private wellsor

connecting to the
municipal supply

Afton

Afton, located on the eastern side of the Eltropolitan Area, is a rural city designated as a

Diversified Ruratommunity by the Metropolitan Cound¢i2014a). Afton has nanunicipalwater system,

with residents and businesses in the community on private wells. According to available data from PFAS
sampling to date, the northern border of Afton is the oahga of tre communitywith PFAS levels that
exceed the HI of. The remaining areas of the community that have been sampled to date have
detectable levels of PFAS but do not exceed the Hl Bfeatment has been provided for individual
residences that have receiveekll advisories

Cottage Grove

Cottage Grove, located on tlewuthwestern side of the East Metropolitan Area, is designated as a

Suburban Edge community by the Metropolitan Couf&fitl4a). Cottage Grove hasmaunicipalwater

system as well as residenaas private wells. To dat& out of Cottage Grove 12 municipalsupply

wells exceed the HI df. Of those, two have been taken offline, two receigmporaryGAC treatment,

and one is used for blendingifneed€lot t age Gr ov e’ s p donpreaseatheicign i s exp
would likely need an additionamnunicipal supplyvell to meet anticipated needby 2040.According to

available data from PFAS sampling to datany of thenon-municipalwells in Cottage Grove exceed

the HI ofl. Treatment has been pvided for individual residences that have received well advisories.

Denmark

Denmark, located on the southeastern side of the East Metropolitan Area, is a rural township designated
as a Diversified Rural community by the Metropolitan Coyg6il4a). Denmak has nanunicipalwater

system, with residents and businesses in the community on private wells. According to available data
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from PFAS sampling to date, omen-municipalwell in the community had PFAS levels that exceeded
the HI ofl. However, accordingp MDH, this well was located on an old farm that was sampled just
before being sealed; therefore, no well advisergs issued for the well’lhe remaining areas of the
community that have been sampled to date have detectable levels of PFAS but eiceat the HI

of 1.

Grey Cloud Island

Grey Cloud Island, located on the southwestern side of the East Metropolitan Area, is a small rural
township designated as DiversifiedRuralcommunity by the Metropolitan Coun¢i2014a). Grey Cloud
Island has nonunicipalwater system, with residents and businesses in the community on private wells.
According to available data from PFAS sampling to date, Grey Cloud Islateldwablelevels ofPFAS

in the majority of itsnon-municipalwellsand PFA®xceeding lte HI ofl in manyof them. Treatment

and/or bottled waterhas been provided for individual residences that have received well advisories.

Lake Elmo

Lake Elmo, located on the northern side of the East Metropolitan Area, is designated as an Emerging
Suburba Edge and Rural Residential community by the Metropolitan Co@0dite). Lake Elmo has a
municipalwater system as well as residences on private wells. Currently, Lake EImo has two municipal
supplywells in use and a third being installed to meet titg’s currentwater needs however, these

wells are unlikely to meet 2040 needs addition, onemunicipalsupplywell exceeded the HI dfand

has been sealed; and another well was installed but never used due to contamination issues. One of the
municipal supplyvells also falls within ive-mile radius of White Bear Lakehich has legal

implications forthe city’s appropriation permitsind future growth According to available data from

PFAS sampling to date, a substantial numberasEmunicipal wells exceed the HI df Treatment has

been provided for individual residences that have received well advisories.

Lakeland and Lakeland Shores

Lakelandand Lakeland Shorelwcated on the eastern side of the East Metropolitan Area, are designated

as Riral Residential communities by tivetropolitan Counci(2014g). Lakeland has municipalwater
systemthat serves a large fraction of the community, and also serves Lakeland Shores and Lake St. Croix
Beach. Lakeland has twaunicipal supplyvells to meetthe city’s current and 204Q@vater demands. At

this time, neithemunicipal supplyvell has exceeded the HI &f Anumber of residenceare on private

wells and according to available data from PFAS sampling to date, many exceed thé. Hitedtment

has been provided for individual residences that have received well advismdethe city continues to
connectresidents to theimunicipal supphas a longerm measure

Maplewood

Maplewood, located on the northwestern side of the East Metropoliaea, is designated as an Urban
community by the Metropolitan Coun¢®014a). The community is primarily supplied drinking water by
the private utility providelSPRWS~hichutilizes a series of surface water bodies (primarily the
Mississippi River andseries of lakes) as its source wat8yme residenceareon private wells

throughout the community, particularly in the southern portion. According to available data from PFAS
sampling to date, some of these private wells exceed the Hl Bfeatment haveen provided for

individual residences that have received well advisories.

Newport
Newport, located on the southwestern side of the East Metropolitan Area, is designhated abam
community by the Metropolitan Coung014a). The majority of the commity is currently served by
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the city’s municipalwater system, with the exception of a few residences and neighborhoongsivate
wells Newport has twanunicipal supplyvellswith sufficientcapacityto meet thecity’s current and
2040water demands. At this time, neithéine municipal supplyvells nor non-municipalwells have
exceeded the HI df. Thecity does not currently have any established interconnects with neighboring
communities to provide backup water supply if needed.

Oakdak

Oakdale, located on the northern side of the East Metropolitan Area, is designated as a Suburban
community by the Metropolitan Coun¢®014a). The majority of the community is currently served by
the city’smunicipalwater system, with the exception gbme residences and neighborhoaufs private
wells. Oakdalés municipalwater system has nineunicipal supplyvells to meet thecity’s water
demands; however, many have been taken offline due to PFAS contamination. Currentliy thkes
primarily ontwo municipal supplyvellsand a centralize@AC treatmentacility, with water also being
supplied from two additional welig the northwith very low HI valueSThesefour wells have sufficient
capacity to meet currenvater demands, but may not be sidient to meet 2040 demand#ccording

to available data from PFAS sampling to date, a numbeowimunicipalwells exceed the HI df
Treatment has been provided for individual residences that have received well adviSanes.of
Oakdal e’ s wel Imde radiuseof WhitetBhar Lrake awhi€hihas éegal implications for the
ci ty’ s tianpgmite gnd futire growth.

Prairie Island Indian Community

ThePrairie Island Indian Communitylocated in Goodhue Countylinnesotg however,the community
owns 111 acres of undeveloped land in West Lakeland Township. The property in West Lakeland is
currently undeveloped, buhe Prairie Island Indian Communityas submitted an initial site plan
indicating a proposed 71 salential lots and approximately 12 acres for commercial development. One
irrigation well within the property exceeds the Hlbthat has been evaluated for conversion to a
potable water supply wéto supply the future development.

St. Paul Park

St.PaulPark, located on the southwestern sidetbé& East Metropolitan Area, is designated as an
Emerging Suburban Edge community by the Metropolitan Co(2@i4g). The majority of the
community is currently served by thoity’s municipalwater system, with tb exception of some
residences in the central and westeguortion of St.Paul Parlon private wells St. Paul Patkmunicipal
water system consists of threaunicipal supplyvellswith sufficient capacityo meet theci t guirent
and 2040water demandsTo date, two of thenunicipal supplyvells had PFAS concentrations that
exceeded the HI df. As a result, theity relies primarily on one well with minimal water being supplied
from the other two.A temporary treatment systeris beingnstalledin 2020as an interim measure
pending the finalConceptual PlarAccording to available data from PFAS sampling to date, a substantial
number of thenon-municipalwells also exceed the HI df Treatment has been provided for individual
residences that have recatd well advisoriesr residents have beeconnected to city water

West Lakeland

West Lakeland, located on the northeastern side ofHast Metropolitan Area, is a rural township
designated as a Rural Residential community by the Metropolitan C@@atia). West Lakeland has no
municipalwater system, with residents and businesses in the community on private wells. West
Lakeland has been faced with contamination issues from BRABCE. The northern portion of the
community has TCE groundwater contaation from the Baytown Township National Priorities List
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Site. In addition, recent sampling effotiave indicated that groundwatén the southern portion of the
community is contaminated with PFAS. Many homes already have GAC treatment systems in place
because of actions taken following the earlier TCE contamination,iaademany additional GAC

systems have been installed in resigse to PFAS well advisori®esidences in the southern portion

without GAC treatment systems already installed are being provided bottled water until these individual
systems can be installed.

Woodbury

Woodbury, located on the western side of the East Mpblitan Area, is designated as a Suburban Edge
community by the Metropolitan Coun¢®014a). The majority of the community is currently served by
the city’s municipalwater system, with the exception of some residences on private yw&ltarily

located in the southernthird of the city. Woodbury has 1énunicipal supplyvells to meetits current

water demandsand it is anticipatedthaba d di t i onal wel I s wi | | be require
2040 water demandsTo date eightmunicipal supplyvells have been identified as consistently
exceeding the HI df. Some of the impacted wells are currently used for blenditgmporary

treatment system is being installed in 2020 as an interim measure pending the final Conceptual Plan.
According to availale data from PFAS sampling to date, a fmm-municipalwellsin Woodburyalso

exceed the HI of. Treatment has been provided for individual residences that have received well
advisories.
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4. Water supply improvement optiondentification and
evaluation

Regional

background Water supply C cital

: s . onceptua

information and improvement e Recommendation
community options projects

profiles

The second step of the Conceptual Plan development process involved the identification and evaluation
of water supply improvement options. These water supply improvement options are general project
types that could improve drinking water supply quality apgntity in the East Metropolitan Area,

without specifying details such as PFAS treatment technology (if applicable), location, source water,
scale, or capacity. These options represent the initial list of project types that would be considered
further inthe development of this Conceptual Plan. As a next step, conceptual projects that were
consistent with these water supply improvement options were identified and evaluated (Chgpter

This chapter provides an overview of the approach to identify anduat@water supply improvement
options (Sectiord.1) and a summary of the evaluation of each option (Seectigh

4.1 Approach to identify and evaluate water supply improvement options

The approach to identify and evaluate water supply improvement optioneisepted below.

4.1.1 ldentification of water supply improvement options
Water supply improvement options were identified that could improve drinking water supply quality
and quantity in the East Metropolitan Area, including both centralized and decentraviaied supply
systems. The list of options included all alternatives considered in the Washington County Municipal
Water Coalition Water Supply Feasibility Assessment (Metropolitan Councih)2a&évell as
additional options added by the Sloustees. TheGovernment and 3M Working Group, the Citizen
Business Group, and Subgrougetiewed the initial list and provided refinements and suggested
additional options to be added (as reflected in the list beld®gblic input was also requested on the
initial list.
The final list of water supply improvement options considered in this Conceptual Plan is as follows
(generally going from decentralized to centralized sysfems

1. Provide pointof-usetreatment (POUTYr point-of-entry treatment (POETYf drinking water
Create newsmall communitywvater system(s) (with treatment)
Move private well hookups to existimgunicipalwater system(s) (where available)
Provide drinking water treatment of existimgunicipalwater system(s)
Drill new wells in optimized locations
Crede new regional water supply system(s) (with treatment)
Connect subsets of communities 8°PRWS

N o Ok owbd
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8. Createone or morenew surface water treatment plaa{SWTB) for use of Mississipg@ind/or
St. Croix River waters

9. Nonpotable and potable reuse of treated 3ébntainment water

10. Minimize water well usage by reducing current potable demand, through:
1 Beneficial use of other netreated or lesgreated water(e.g., grey water, storm water)
1 Water conservation.

See Sectiod.2 (below) for a description of each option.

These options represent the initial list of project types that would be considered in the development of
this Conceptual Plan. These options were then evaluated against a set of screening criteria to determine
their relevance tahe affectedcommunities escribed below)and then used to inform the

identification of conceptual projects for each community (Chap)er

4.1.2 Water supply improvement options screening criteria

Water supply improvement options were evaluated against a set of screening critergeordne their
relevance to the individual communities in the East Metropolitan Area. This step was conducted to
determine if there are any options that are not viable for one or more communities. If a given option
was determined to not be viable, it woultt be considered further for that specific community in the
Conceptual Plan.

For this step in the process, a standard set of screening criteria was used to evaluate the options. These
criteria were considered minimum requirements for any option to besidered further. This step of

the process was focused on the technical aspects of the option, and did not consider specific
preferences of the LGUs, work groups, or theT@astees. However, further analyses of these options
would be conducted later durinpe development and evaluation of scenarios.

Secific screening criteria used in the evaluation of water supply improvement options are as follows:

1. Be technically anddministratively feasible

2. Address drinking water supply and/or groundwater protectiostaration issues due to PFAS
contamination in the East Metropolitan Area consistent with Priority 1 ofSht#lement

3. Comply with applicable/relevant federal, state, tribal, and local laws, regulations, and rules (in
some limited instances, projects thadrlict with local regulations and rules can be considered
if a reasonably achievable plan is provided to address these conflicts)

4. Not jeopardize public health or safety

5. Not negatively impact results of remediation under the 2007 Consent Order or mhedies
addressing other sources of contamination.

These criteria were developed previously by theT@astees with input from the Government and
3M Working Groupand CitizerBusiness Group to support the screening of projects considered under
Priority 1of the Settlement

Water supply improvement options had to meet all the screening criteria to be considered further. None
of the options were eliminated at this stage, but some options were determined to have limited
technical and/or administrative feagility (the first criterion above) for some communities. An overview

of the evaluation is provided in Sectidi®2, below.
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This section provides an overview of each water supply improvement option and a sumintaey
evaluation of each option against the screening criteria, with a particular focus on differences in
technical and administrative feasibility (Criterion 1). At this stage, each option is evaluated in isolation,
without any assumptions about whether bow different options would be combined. Taldd
summarizes the evaluation of the water supply improvement options.

4.2.1 ProvidePOUTor POE®of drinking water

Description of the option

This option would involve installing and maintaintrgatment systems, such @&Adfilters, on private
wells. WhilePOUTi.e., faucetonly) systems were identified as a treatment option, they do not provide
treatment for an entire household. Untreated water used for irrigation or other purposes would
reintroduce PFAS to the environment. Therefore, &dBQEF or wholehome systems, were considered
for this evaluation. This option would applyresiderceson private welk.

Screening criteria evaluation

Criterion 1¢ Technical and administrative feasibility

This option would be feasible foesidences omprivate welk, which are present in all communities of
the East Metropolitan Area, excefte Prairie Island Indian Communjiyhere the property with the
irrigationwell is currently vacant. This option wdulequire asystemfor maintaining treatment
systens, including a process for monitoring the condition of treatmgygtemgo determine when
maintenance should be performed, and, when needgdnging out filter medialhese maintenance
activities willcarry a longterm cost but do not limit the feasibility of this option.

Criterion 2¢ Address drinking water supply issues

This option would contribute to enhancing drinking water supply in the East Metropolitan Area
consistent with Priority 1 of th&ettement However, it would not address all drinking water supply
needs, such as for those residents and businesses servaditigipalwater systems. Therefore, this
option would have to be implemented in conjunction with one or more other options.

Criterion 3 ¢ Comply with applicable laws, regulations, and rules
No compliance issues have been identified with this option.

Criterion 4¢ Not jeopardize public health or safety
There are no known impacts on public health or safety with this option.

Criterion 5¢ Not negatively impact results of remediation
There are no known impacts on the results of remediation with this option.

4.2.2 Create newsmall communitywater systen{s) (with treatment)

Description of the option

This option would involve creating one or more ngwall communityvater systems to serve
neighborhoodsized clusters of residences that are currently on individual private wells. Such
neighborhoods exist throughout the East Metropolitan Area.

Conceptual Drinking Water Supply Plan
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Screening dteria evaluation

Criterion 1¢ Technical and administrative feasibility

This option is most applicable in communities with clusténesidenceghat use private wells. This
option would not apply to Lakeland and St. Paul Park since they do not hatershifsresidences on
private wells. In addition, this optidmas low feasibilityn Afton due to an ordinance against using
private wells for more than one residence. Neighborhoods in Cottage Grove, Lake EImo, Newport,
Oakdale, and Woodbury are not likeétycreatesmall communitywater systemsgiven the feasibility of
connecting to an existinguunicipalwater system in those communitieshe same is true for
Maplewood, where it would be most feasible to connect residences on private welBRW.S

National drinking water standards dictate that water supplies serving 15 or more homes (or other
connections), or 25 people or more for at least 60 days a year be designated as a public water system.
This means they must comply with federal standards, sucli@sding additional watetreatment,
redundancy in infrastructure, and employing a trained treatment plant oper&@peration ofthese
systenswould require new organizational and governance infrastructure (e.g., staff, oversight boards,
financing mechasims). Regulatory compliance and the necessary organizational and governance
infrastructurecould limit thefeasibilityof this option, as small communities may not have the resources
to run a public water system.

Criterion 2¢ Addressdrinking water supply

This option would contribute to enhancing drinking water supply in the East Metropolitan Area
consistent with Priority 1 of th&ettlement However, it would not address all drinking water supply
needs such as for residents and businesses servadumyicipalwater systemsTherefore, this option
would have to be implemented in conjunction with one or more other options.

Criterion 3¢ Comply with applicable laws, regulations, and rules

As noted above, amall communitywater system serving 15 or more cagtions or 25 or more people
is classified as a public water system and must comply with requirernedes the Safe Drinking Water
Act and other requirements.

Criterion 4¢ Not jeopardize public health or safety
There are no known impacts on public healthsafety with this option.

Criterion 5¢ Not negatively impact results of remediation
There are no known impacts on results of remediation with this option.

4.2.3 Move private wellsto existingmunicipalwater systen(s) (where available)

Description of theoption

This option would involve connecting residences on private wells, includingeramunity public
supply wells (e.qg., at parks, schools, recreation centers), to exiatinicipalwater systems. It is
assumed that private well users would be connelcte a nearbymunicipalwater system where
feasible, including Cottage Grove, Lake EImo, Lakelake)and Shore$laplewood Newport,
Oakdale, St. Paul Park, and Woodbury.
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Screening criteria evaluation

Criterion 1¢ Technical and administrative feasikiyi

It is more feasible to connect residences on private wells in more densely populatedivreiesa
municipalwater systemalready existsThis includes most areas of the East Metropolitan Area, with the
exception of Denmark and most of Afton. Areas ott&je Grove, Lake Elmo, and Oakdale, for instance,
are not as densely populated, but are in closer proximity to existing water mains. For those residences
located far from existing water mains and more spread out, substantial new pipe would be required to
enable the connectiopwhichwould increase the costs and administrativerden of this option.

This option would not apply tthe Prairie Island Indian Community as the property with tios-
municipalwell is currently vacant.

Criterion 2¢ Address drinkng water supply issues

This option would contribute to enhancing drinking water supply in the East Metropolitan Area
consistent with Priority 1 of th&ettlement However, it would not address all drinking water supply
needs, such as for residents andsimesses served lgunicipalwater systems. Therefore, this option
would have to be implemented in conjunction with one or more other options.

Criterion 3¢ Comply with applicable laws, regulations, and rules
No compliance issues have been identified wiitis option.

Criterion 4¢ Not jeopardize public health or safety
There are no known impacts on public health or safety with this option.

Criterion 5¢ Not negatively impact results of remediation
There are no known impacts on the results of remediatidgth this option.

4.2.4 Provide drinking water treatment oexistingmunicipalwater systen{(s)

Description of the option

This option would provide drinking water treatment of existingnicipalwater systems that are
impacted by PFAS contamination. Treatment lgdoe accomplished using established technologies,
such as GAC systems. Treatment would be provided to manage existing or pdteat@aPFAS
contamination.

Screening criteria evaluation

Criterion 1¢ Technical and administrative feasibility
This optiorwould be feasible for communities witkxistingmunicipalwater systems, including Cottage
Grove, Lake Elmo, Lakeland/Lakeland Shores, Newport, OaidalRaul Park, and Woodbury.

This option would not apply to communities that do not haxéstingmunicipalwater systems,

including Afton, Denmark Township, Grey Cloud Island Township, Prairie Island Indian Community, and
West Lakeland Township. In additidhis optionwould not apply to Maplewood since it is primarily
supplied bySPRWS

Criterion 2¢ Address drinking water supply issues
This option would contribute to enhancing drinking water supply in the East Metropolitan Area
consistent with Priority 1 of th&8ettlement However, it would not address all drinking water supply
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needs, such as foesidents and businesses on private wells. Therefilrie option would have to be
implemented in conjunction with one or more other options.

Criterion 3¢ Comply with applicable laws, regulations, and rules
No compliance issues have been identified witis thption.

Criterion 4¢ Not jeopardize public health or safety
There are no known impacts on public health or safety with this option.

Criterion 5¢ Not negatively impact results of remediation
There are no known impacts on results of remediation witls thption.

4.2.5 Drill new wells in optimized locations

Description of the option

This option would involve drilling new wells to replace or supplement existing wells. Wells would have to
be drilled in optimized locations to avoid aquifers with current PFAS oongdion and, to the extent
possible given the best available science, avoid using aquifers that might become contaminated in the
future. This option could include drilling new wells in areas outside the community that will be served by
the well(s) and dereloping the pipelines and associated infrastructure to move the water to the target
community.

Screening criteria evaluation

Criterion 1¢ Technicaland administrative feasibility

This option is most feasible for communities wétkistingmunicipalwater systems, specifically Cottage

Grove, Lake Elmo, Lakeland/Lakeland Shores, Newport, Oakdale, St. Paul Park, and Woodbury. For these
communities, a hevmunicipal supplyvell could provide safe and reliableater butwould require

identifying optimizedocations to avoid current contamination and minimize the chance that the well

would be affected by contamination in the future. Since all available aquifers in the East Metropolitan

Area are known to be affected by varying PFAS compounds to some degpeadihg on geographic

location), identifying optimized locations for nemunicipal supplyvells may require siting wells outside

the communities to be served by the wells. This would require additiofralstructure to move the

water to the target commuities, adding to the cost.

The feasibility of this option for Lake Elmo, Lakeland, and Oakdale may be lower than for other
communities withmunicipalwater systems. Based on PFAS sampling to date, the aquifer that Ldkeland
municipal supplyvells currenty draw from (Mt. Simon) has relatively low levels of PFAS (11 to 12 parts
per trillion), compared to occurrences op to 300 parts per trillion in thMetropolitan Area, regardless

of known PFAS source areas nearby. However, there are restrictionslimy aréw wells in this aquifer
(see Sectiod.1.4.2). The upper aquifers at Lakeland are contaminated by TCE and/olLBk&\EImo
andOakdale currently face restrictions on drilling and groundwater use in northern areas due to their
proximity to White Bar Lake and outstanding drawdown issues. Aquifers in the southern areas of both
cities are impacted by PFAS.

The feasibility of this option is low for residendkat use private wells, which is the sole drinking water
source for residents and businessdsAfton, Denmark, Gy Cloud Island, and West Lakeland. It may be
possible to drill a new well for r@sidencewith an existingorivate well either at a location or depth to
avoid aquifers with PFAS contamination. However, the deepest andifepatted aquifer (Mt. Simon)
has new well drilling restrictions (see Sect®h.4.2).Available shallower aquifers in the East
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Metropolitan Area are known to have PFAS impacts in at least some portion of the agtifenmake
it challenging to identifyan optimized location within a private well usgcurrent property boundaries.

Drilling a well outside a private well useproperty boundary would require additional infrastructure to
bring the water to their property (pipelines and possibly additignahping capacity). In many cases, an
optimized location may be a substantial distance from the target propeittych wouldrequire a
substantial amount of new infrastructure that would cross other properdiedagreements between
property owners If thisis the case for mangesidenceghat currently use private wells, the total cost
could be very high and the evaluation of such circumstances would be vergonseiming

Overall, an evaluation of optimized well locationsiesidences omrivate welswould needto be done
on a caseby-case basisand is therefore not feasible within the scope of the Conceptual Plan.

This option would not apply to Maplewood since it is primarily supplieBPRW.S

Criterion 2¢ Addressdrinking water supplyissues

This gtion would contribute to enhancing drinking water supply in the East Metropolitan,Area
consistent with Priority 1 of th&ettlement However, it would not address all drinking water supply
needs, such as for those residents and businesses on prisdi® Thereforethis option would have to
be implemented in conjunction with one or more other options.

Criterion 3¢ Comply with applicable laws, regulations, and rules

State regulations and rules about the reg®aquifers must be considered for thiption. The

Mt. Simon aquifer is the deepest aquifer in the area (see the discussion under Criterion 1 above and
Section3.1.4.2). However, Minnesota Statwg 103G.271, subd. 4ggstricts the DNR from issuing new
water-use permits that will appropriatevater from this aquifer in a metropolitan county (see
Section3.1.4.2). These restrictions are in place to prevent contaminants from being introduced into the
Mt. Simon aquifer. The cros®ntamination can occur when shallow PRE&pacted groundwater enter
the deeper aquifer during well drilling, pumping at high rates, or during regular wellbs@atural

buffer created by bedrock layers above the Mt. Sinamuiferis called aquitards (see Secti@ri.1).

Once the aquitards are piercecbntaminated wagr can travel to the deeper, lesspacted

groundwater.

Other sensitivegroundwater use areas should be considered, including drinking water supply
management areas anf8WBCAdmpacts from groundwater pumping to White Bear Lake north of
Oakdale and Lakelmo, Valley Creek in Afton and eastern Woodbury, and near the St. Croix River also
need to be considered when evaluating this option.

Criterion 4¢ Not jeopardize public health or safety

To avoid potential public health or safety impacts, new wells whalg to be drilled in optimized
locations (see abovend may nee@ngoing monitoring to ensure early detection if PFAS contamination
were to affect these new wells in the future.

Criterion 5¢ Not negatively impact results of remediation

As withQriterion 4, the key factor in preventing impacts on remediation is to site new wells in optimized
locations whichwould prevent new groundwater pumping from causing unanticipated movement of
PFAS contaminants to new aquifers or remwasof aquifers. This will bevaluated in detail using the
groundwater model.

Conceptual Drinking Water Supply Plan
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4.2.6 Create new regional water supply systés) (with treatment)

Description of the option

This option would involve creating a new regional water supply system to be shared by at least

two communities. This ofan couldusea surface water and/or groundwater source, amduld likely be

applied for multiple communities across the East Metropolitan Area. Possible communities that could
become regional suppliergiven their current infrastructure and/or administige capacityinclude

Cottage Grove, Lakeland, Maplewood, Newport, Oakdale, Prairie Island Indian Community, St. Paul Park,
and Woodbury.

Screening criteria evaluation

Criterion 1¢ Technical and administrative feasibility

Developing a new regionplblic water system would require new infrastructure to interconnect the
communities involved with the source(s) of water and there are no technical issues that would prevent
this. However, local conditions such as topography, existing roads, and ott@sfaould have to be
considered in planning new infrastructure.

Administratively, a new regional public water system would require a new governance structure (e.g., a
board or a commission with representation for each communpayy integrated managemerslystems

for engineering, operations, financing, and other functions. In general, these are feasible for many
communities but would require substantial work to develop and implement. Being part of a new
regional water system may not be feasible for smalessdense communitieggiven the cost of

necessary infrastructure and the administrative burden of running such a system.

Criterion 2¢ Addressdrinking water supplyissues

This option would contribute to enhancing drinking water supply in the Eastddelitan Area

consistent with Priority 1 of th&ettlement However, it would not address all drinking water supply
needsif not all residents and businesses in the East Metropolitan Area are able to connect. Therefore,
this optionmight needto be implemented in conjunction with one or more other options.

Criterion 3¢ Comply with applicable laws, regulations, and rules
This option is expected to comply with all applicable laws, regulations, and rules, though various permits
and compliance mrcesses would likely be required.

Criterion 4¢ Not jeopardize public health or safety

In terms of a regional groundwater supply system, there are no known impacts on public health or
safety. However, for those communities already on groundwater supptgrags switching to a surface
water source generally has an impact on taste for users, as well as impacts on pipes and other
infrastructure due to a change in water chemistry. Communities at a greater distance from the
treatment plant(s) could experience v quality issues under this option due to the time it takes for
the treated water to reach customers. These potential water quality issues can be addressed by
changing treatment technolagsor processes, but that would impact the cost of this option.

Ciiterion 5 ¢ Not negatively impact results of remediation
There are no known impacts on the results of remediation with this option.

Conceptual Drinking Water Supply Plan
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4.2.7 Connect subsets of communities ®PRWS

Description of the option

This option would involve connecting communitiesSlBRWither directly or via secondary

connection through an adjoining community. A direct connectioB8RRWSould be done for Newport

and Oakdale due to their proximity to existiB RW#frastructure. A secondary connection through an
adjoining community wuld be more likely for Cottage Grove, Grey Cloud Island Township, Lake EImo,
St. Paul Park, and Woodbuilhis option could be applied to serverasidentsand businesses within

the East Metrpolitan Area, but doing so would require additional distritmut infrastructure.

Screening criteria evaluation

Criterion 1¢ Technical and administrative feasibility

CurrentlySPRWSwhichdrawswater from the Mississippi Rivar Fridley has 25 million gallons per day
(mgd) in additional capacity. The water denwafor the whole East Metropolitan Area is approximately
50mgd However SPRW$ willing to complete significant capacity and infrastructure improvements,
which would allow this option to be applied across the whole East Metropolitan SfRWS uses
groundwater for backup supply andig possible they would need to expand their backup groundwater
system if they took on additional demand from the East Metropolitan Area.

This option would involve more work and costtimnect the communities of Afton, Darark, Grey
Cloud Island, Prairie Island Indian Community, and West Lakelandis#ya® not currently have
municipalwater systems or associated distribution infrastructure. Communities connecti8§RWS
with existing distribution infrastructurbave teir own set of technical challenges due to the need for
infrastructure upgrades, including additional length and capacity (diameter) of water main and anti
corrosion measuresyhichaffect thecostof this option

Criterion 2¢ Addressdrinking water supplyissues

This option would contribute to enhancing drinking water supply in the East Metropolitan Area
consistent with Priority 1 of th&ettlement However, as noted abovBPRWS8as about 25ngd of

spare capacity, while the entire East Mgiitan Area requires about 5thgdfor projected 2040
growth. IFSPRW$ able to complete capacity and infrastructure improvements, this option could be
applied across the whole East Metropolitan Area.

Criterion 3¢ Comply withapplicable laws, regulations, andiles
No compliance issues have been identified with this option.

Criterion 4¢ Not jeopardize public health or safety

Switching to surface water for communities with existing groundwatarrced systems would likely

alter groundwater movement after pumpinis stopped, and this could affect movement of PFAS
contaminants. It is unlikely that this would pose new risks and ongoing monitoring would track whether
new areas of aquifers have become impacted by PFAS.

Switching to a surface water source generallg ha impact on taste for users, but this is unlikely to

have health or safety impacts. The switch could also impact pipes and other infrastructure due to a
change in water chemistry. Communities at a greater distance 88RW8&he treatment plant is

locaed in Maplewood), such as Denmark or Grey Cloud Island, could experience water quality issues
under this option due to the time it takes ftine treated water to reach customers. These potential

Conceptual Drinking Water Supply Plan
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water quality issues can be addressed by changing treatteehnolodgesor processes, but that would
impact the cost of this option.

Criterion 5¢ Not negatively impact results of remediation

As stated above, switching to surface water from groundwater could alter groundwater movement after
pumping is stopped at existimgunicipalsupplywells, and this could affect movement of PFAS
contaminants. There is the possibility this coalgoaffectresults of remediation, but ongoing

monitoring would track whether new areas of aquifers have become impacted by PFAS.

4.2.8 Createanew SWTHor use of Mississippor St.Croix waters

Description of the option

This option would involve the construction of ooemore SWTPslrawing water from the Mississippi

River and/or the St. Croix River. It would also require the construction of new intakes on the Mississippi
Riverand/or St. Croix River, pipelines to deliver the water to 8WTPsand additional infrastruare to
deliver the water to existing or newly constructed distribution systems.

Screening criteria evaluation

Criterion 1¢ Technical and administrative feasibility

Supplying water from a centraliz&WTRvould require a public water system (or multiple connected
systems) to operate, maintain, and administer the associated infrastructurea(idestribution system).
As a result, this option would be most feasible for communities that already have a puattér system.
Othercommunitiescould form or join a public water system, but administvatand infrastructure costs
(e.g., connectingesidenceghat are currently on private wellsyould likely be cosprohibitive for
communitieswith lower populationdensity. This would also be true fgsidentsor businesses
Maplewood that are not part of the public water system and are using private wells.

SWTPsequire large investments to build and they carry substar@&M costs. To achieve cost savings,

it would be most efficient to develop no more than M8WTP$or the East Metropolitan Area. This

could include building one larg@VTRo serve most or all of th&4 affected communities, or

two smallerSWTPsone on the Mississippliverand one on the SCroixRiver Siting one larg&WTP

for the whole East Metropolitan Area may be challenging given the large footprint necessary. There are
infrastructure and capacity limitationas discussed above in terms of lack of existing infrastructure.

Criterion 2¢ Addressdrinking water supplyissues

This option would contribute to enhancing drinking water supply in the East Metropolitan Area
consistent with Priority 1 of th&ettlement However, cost and othéssues would make this option less
feasible for communities that currently do not have a public water system. Therefore, this option may
need to be combined with one or more other options.

Criterion 3¢ Comply with applicable laws, regulations, and rules

This option would require permits under Minnesd@égautes, the Federal Clean Water Act and Safe
Drinking Water Act, and possibly other statutes. These are standard regulatory processes for using
surface water, and constructing and operatf®@/TPsand this option would need to comply with all
these requiremats.
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Criterion 4¢ Not jeopardize public health or safety

Switching to surface water for communities with existing groundwatarrced systems would likely

alter groundwater movement after pumping is stopped, and this could affect movement of PFAS
contamirants. It is unlikely that this would pose new risks and ongoing monitoring would track whether
new areas of aquifers have become impacted by PFAS.

Switching to a surface water source generally has an impact on taste for users, but this is unlikely to
havehealth or safety impact#\ larger concern is the potential impamt existing infrastructure, mainly
water lines,dueto a change in water chemistryhis would need tde addressed ttough chemical
additionand further evaluation would be necessary dgrihe design phaseeforeimplementation
particularly in areas where the distributiomater lines areolder and there is the potential for lead
service lines or piping to be prese@ommunities at a greater distance from tB8/TRould experience
water quality issues under this option due to the time it takestfertreated water to reach customers.
These potential water quality issues can be addressed by changing treatment tedhaolggrocesses,
but that would impact the cdof this option.

Criterion 5¢ Not negatively impact results of remediation

As stated above, switching to surface water from groundwater could alter groundwater movement after
pumping is stopped at existing wells, and this could affect movement of PlREBnioants. There is the
possibility this could affect results of remediation, laglditionalmonitoringwellswould be necessary to
track whether new areas of aquifers have become impacted by PFAS.

4.2.9 Non-potable and potable reuse of treated 3M containmentater

Description of the option

This option involves the reuse of treated containment water at the former 3M disposal site. Currently,
groundwater treatment at the former 3M disposal site results in millions of gallons of water being
pumped from the affectd aquifers daily. The treated water could be reused for-potable or potable
purposes, though there are some significant challenges (see below).

Screening criteria evaluation

Criterion 1¢ Technical and administrative feasibility

Reuse of treated 3M containment water could be feasible for communities near the treatment sites
(Cottage Grove, Lake Elmo, Oakdale, and Woodbury) if theyshdemand for reuse water

(i.e.,industrial applications for water treated to ngotable standaals). Much of this water is currently
being reused by 3M in its industrial processes. {dotable reuse of treated 3M containment water

would be less feasible for communities that do not contain or lie adjacent to an active 3M groundwater
containment system

Several drawbacks significantly lintite feasibility of norpotable reuse of 3M containment water:

1 There are no noipotable or surface water/wastewater discharge standards for PFAS, and
protective precedents have been set to treat npatable water to wn-detect levels-in
essence, this requires treating to potable water standards evendes such aisrigation
(considered a discharge), again contributingresmatment costs.

f Non-potable reuse would require lrand-new infrastructure system for distriltting the water
(often referred to as dgrey watet system). This system would have to be completely separate
from drinking water and wastewater infrastructuasd may require a variance frominnesota
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plumbing codeincreasing costs, especially for resges ata greater distance from pumping
sites.

Potable reuse ofiormalwastewater is challenging due to the level of treatment required, as discussed
above the associated cost relative to other sources of watke potential for health impactsand, in

many cases, a lack of public trust in the quality of treated wastewater for use as drinking Fater.
these reasons, this option is considered to have low feasikifithwas not considered furthén the
Conceptual Plan.

Criterion 2¢ Address dmking water supply issues

Nonpotable reuse of 3M containment water for industrial uses, if any can be identified, would meet
only a very small portion of the water needs of the region. Therefore, this option would need to be
implemented in conjunction wl one or more other options.

Criterion 3¢ Comply with applicable laws, regulations, and rules
The State regulates wastewater treatment and reuberefore, he implementation of this option
would have to comply with those requirements.

Criterion 4¢ Not jeopardize public health or safety

There are no known impacts on public health or safety associated witipotale reuse of treated
containment water if used for industrial purposes. Nastable reuse for irrigation and potable reuse
was considered thave low feasibility and not considered further in the Conceptual Plan.

Criterion 5¢ Not negatively impact results of remediation

There are no known impacts on results of remediation with-potable reuse of treated containment
water if used for industel purposes. Noipotable reuse for irrigation and potable reuse was considered
to have low feasibility and not considered further in the Conceptual Plan.

4.2.10Minimize water well usage by reducing current potable demand

Description of the option

A wide range ofonservation practices can reduce indoor, outdoor, and industrial water use, including
upgrading plumbing fixtures and appliances, detecting and fixing distribution systemites&ling
closedloop reuse systems for some industrial applications, asiglgf grey watet for landscape
irrigation. Such practices are widely implemented throughout Minnesota and tited/Sates. These
practices could help reduce overall water use today,ftliare need for more water supply, and, as a
result, groundwater pmping. All East Metropolitan Argaunicipalwater systems are currently working
to reduce water consumption to 75 gallons per capita per, dlag conservation goalet by theDNR
(2018) However, many communities an®t yet close to that goal and may nlo¢ able to achieve that
goal even in the longerm without incentives such as bdpack programs or citifregion-wide

mandates.

While this option meets all the screening criteria below, it addresses water demand rather than water
supply. Thus, conceptualgjects were not developed for this option as part of tGmceptualPlan (see
Chapter 5).
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Screening criteria evaluation

Criterion 1¢ Technical and administrative feasibility
There are no known technical or administrative issues that limit the feasitiliyater conservation
measures in the East Metropolitan Area.

Criterion 2¢ Address drinking water supply issues

Even with reduced demand for water due to new conservation measures, residents and businesses in
the East Metropolitan Area will need a reliabwater supply of roughly 5@gdby 2040. Therefore,

while this option could reduce the total amount of water needed, it would need to be applied in
conjunction with one or more options to address all drinking water supply needs in the East
Metropolitan Aea, consistent with Priority 1 of th&ettlement

Criterion 3¢ Comply with applicable laws, regulations, and rules
No compliance issues have been identified with this option.

Criterion 4¢ Not jeopardize public health or safety
There are no knowimpacts on public health or safety with this option.

Criterion 5¢ Not negatively impact results of remediation
There are no known impacts on results of remediation with this option.

4.2.11Use of treated water frommulti-benefit wells

Potable or norpotable useof treated 3M containment watewas considered as one of the general
water supply improvement options as discussed above. Ongoing legal cases and recent court decisions
about groundwater use andearbyWhite Bear Lake have again raised the possible benefitising
treated grourdwater from muti-benefit wellsfor water supply. It is possible that future court and/or
regulatory decisions could restrict new groundwater wells that affeatier levels in White Bear Lake.
Simultaneouslyfuture remedial actions may include the installation of puamgttreat wells in
contaminated areas. As a result, the-Dustees may again consider optidos using treated

remediation water as a source of water supply for one or more communitedsle4.1 summarizeghe
technical and administrative feasibility of each option for each community; based on information from
the communities and other sources to determine which options could feasibly work, but it does not
reflect community preferences.

Table4.1. Technical and administrative feasibility of each option

Private Publicwater system and
well communities private well communities

SPRWS

Water supply
improvement option
1. ProvidePOUTor POE®of
drinking water.

Maplewood
Denmark

Grey Cloud Island
Prairie Island Indian
Community

West Lakeland
Cottage Grove
Lakeland
Lakeland Shores
St. Paul Park
Woodbury

»
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2. Create newsmall community
water system(s) (with » » » » » » »  »  »  »
treatment).

3. Move private well hookups to
existingmunicipalwater r
system(s) (where available).

4. Provide drinking water
treatment of existingnunicipal r r r r r r
water system(s).

5. Drill newwells in optimized
locations.

6. Create new regional water
supplysystem(s) (with
treatment).

7. Connect subsets of
communities toSPRW.S

8. Createanew SWTHor use of
MississippRiveror St.Croix r » .o>» L. > >
River waters.

9. Nonpotable and potable reuse
of treated 3M containment » » » » » » » » » »  0» » » »
water.

10. Minimize water well usage by
reducing current potable
demand.

—_

Generally Possibly feasible, but there are r Not

LEGENLD ; » Low feasibility applicable

feasible challenges to address
1 a. Maplewood is connected to SPRW/@h some residences on private wells.
2  b. Lakeland Shores is connected to Lakesmdinicipalwater system.
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The third step of the Conceptual Plan development process involved the identification of potential
conceptual projects for each community. These conceptual projects are consistent with the water
supply improvement options described in Chaptebut provide more detail, such as information on
project location(s), project components(s), and PFAS treatiezhnologies (if applicable). The list of
conceptual projects represents the range of potential solutions for improving drinking water supply for
the affected communities in the East Metropolitan Area; however, additional projects may be identified
andevaluated at a later date as new information comes to light. As a next step, these potential projects
were bundled into scenarios and evaluated using the drinking water distribution and groundwater
models (asvill bediscussed in Chapté).

This chapter pvides an overview of the approach to identify conceptual projects (Sebtigrand a
summary of the conceptual projects identified for further evaluation (Sediah
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5.1 Approach for identifying conceptual projects

[
w

The approach to identify conceptual feats is presented below.

[N
SN

5.1.1 Preliminary identification of projects

15 Buildingfrom the water supply improvement option evaluation (Chaptgran initial list of potential

16  conceptual projects was identified for each of ttbcommunities currently known to baffected by

17 PFAS contamination in the East Metropolitan Area. This initial list was developed by Thestaes

18 based on discussions with the LGUs and supplemented with additional project ideas, such as inter
19 community options.

20 5.1.2 Workgroupand Subgroup Input

21  Members of the Government and 3M Working Group, the CitRasiness Group, and Subgroup 1

22  provided input on the list of potential conceptual projects. Firsis thitial list was shared with Subgroup
23 1technical membersor review and feedback. Thea revised list of conceptual projects was shared
24 with the two work groups and Subgroup 1 for additional review and feedback. All work group and
25  subgroup members could also submit ideas via the online project portal (discussed below in

26  Section5.1.3).

27 5.1.3 PuMic input

28  Arequest for project ideas from the public was condudtedughan online project portal posted on

29 the Minnesota 3MPFCSettlement websiteHttps:/3msettlement.state.mn.us). The submission

30 window was open from Augustté September 4, 2019. The project idea request was circuldienigh

31 GovDelivery, the 3M Settlement listserve, press releases to local newspapers, work group members, and
32 the LGUs.
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A total of 24 project ideas were received digithe submission window. This included 14 project ideas
from the LGUs (via the work group or subgroup members) and 10 project ideas from individuals.

5.1.4 Final list refinement

Based on feedback from the work groups and Subgroup 1, the conceptual projacdistfined to
exclude redundant or duplicate proje¢end incorporate new project submittals that were received.
The final list consisted of 103 unique conceptual projects.

Appendix D presents the final list of potential conceptual projects identified for each of the

14 communities. This list includes projects that were identified by the Government and 3M Working
Group, the CitizeBusiness Group, Subgroup 1, members of thielip, and theCoTrustees Tables.1
provides a summary of the types of conceptual projects identified for each community, organized by
water supply improvement option. The range of potential conceptual projeciesfay community due

to differences ircommunity characteristics (e.g., those witunicipalwater systems vs. those wibhit),
locationof water supply sources, and other factors (e.g., proximity of residences to each other).

These projects were then bundled into scenarios and evaluated using the drinking water distribution
and groundwater models. The scenarios were then further evaluated using a set of evaluation criteria.
Based on this evaluation, the Qoustees providedecommended option®n the sets of conceptual
projects that providesafe sustainable drinking water to the East Metropolitan Area. Chaptepvides

the results of the modeling and evaluation of the scenarios.
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1 Table5.1. Summary of conceptual project types identified for each community, organized by water supply improvement opieheckmark
2 indicates the potential conceptual project was identified for tlspiecific community. These conceptual projects were then bundled into
3  scenarios and evaluated using the drinking water distribution and groundwater models.

SPRWS  Private well communities  Public water system and private well communitie!

T 2
§ S5 o €
%) ko] g < g ) X
3 = % = % = o f’:) < >
8 x 3 8 < O E © T = s 5
: 8 O o 4 5 W 8 &8 S ® =z =
2 c E > =8 3 &§ ¢ © v £ T & 38
g s ¢ ¥ 55 & & £ £ £ = = & 8
Water supply improvement option = E o 6 &4 2 0 S8 8§ 8 =z o & =
1. ProvidePOUTor POESof drinking water. P P P P P P P P P P P P P P
2. Create newsmall communitywater system(s) (with P p p = = = = P P
treatment).
3. Move private well hookups tp existimgunicipal = = = = = = = = =
water system(s) (where available).
4, Proy@e drinking water treatment of existing = = = = = = = =
municipalwater system(s).
5. Drill newwells in optimized locations. P P P P P P P P P P
6. Create new regional watesupplysystem(s) (with p P P P = = = = = = = = = =
treatment).
7. Connect subsets of communities 8°RWS P P P P P P P
8. Create_ane_w SWTHor use of Mississipgriveror = P P P = = = = = = = = = =
St.Croix River waters.
9. Non-potable and potable reuse of treated 3M
containment water.
10. Minimizewater well usage by reducing current pe
potable demand.

a.Maplewood is connected to SPRW&h some residences on private wells.

b. Lakeland Shores is connected to Lakelmdinicipalwater system.

c. As noted in Section 4.2.10, tvater supply improvemensoption does not directly address water supply and, thus, no conceptual projects were developed
for this optionby the CeTrustees. However, one project was submitted onlinelfake EImo, which is indicat@dthe table
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6. Scenario development and evaluation

Regional

background Water supply
information and improvement
community options
profiles

Conceptual

] Recommendation
prOJects

6.1 Scenario development and evaluation

The fourth step of developing the Conceptual Plan involved formulating and evaluating scenarios. These
scenarios consist of sets of conceptual projects that, when combined, addressdPda& drinking

water quality and quantity issues for the 14 commigstcurrently known to be affected by PFAS
contamination in the East Metropolitan Area. Once developed, these scenarios were assessed using the
drinking water distribution and groundwater models. The scenarios were then further evaluated using a
set of predetermined evaluation criteria. Ake next step, the Carustees provided a recommendation

on the scenarios that provideafe sustainable drinking water to the East Metropolitan Area (presented

in Chapter 7).

This chapter provides an overview of thpproach to develop and evaluate the scenarios (Section 6.1),
an overview of the scenarios (Section 6.2), the results of the modeling and costing (Section 6.3), and a
summary of the scenario evaluations (Section 6.4).

6.1.1 Approach to develop and evaluate thecenarios

The approach to develop and evaluate the scenarios is presented below, including scenario
development (Section 6.1.1), scenario modeling and costing (Section 6.1.2), and scenario evaluation
(Section 6.1.3).

6.1.2 Scenario development
Using the conceptal projects identified in Chapter 5, four groups of scenarios were developed and
evaluated in this Conceptual Plan, including:

1. Communityspecific scenarie This scenario consists of conceptual projects submitted by the
LGUs and tribal entities for the affted communities in the East Metropolitan Area

2. Regional scenariesThese scenarios consist of a shared public water system for the whole East
Metropolitan Area and include both groundwater and surface water options.

3. Treatment scenarios These scenariasonsist of implementing treatment at existing drinking
water wells, both public angrivate;as well as irrigation and commercial welighe East
Metropolitan Area.

4. Integrated scenarie- This scenario consists of a combination of conceptual projecats fine
community-specific, regional, and treatment scenarios.

Within each scenario group, one or more scenarios were considered with variations in conceptual
projects and/or assumptions. In addition, after the initial evaluation of scenarios was performed, a
review period allowed for the submission of public feedbfeiconsideration or revision. Public and
communitymeetings were held to supplement written feedback. Various communities also submitted
revised water use projections and/or provided additional information.
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The feedback and additional information frofmetcommunities was taken into consideration by the Co
Trustees, which resulted in revisedmmunity-specific andreatmentscenariosand a second round of
scenario evaluations. During this step, many of the previous scenarios were not carried forward for
further refinement and analysis.

Additional information and detailed discussion of the results can be found in ApperdiRpendix E
Section E.1 contains the information and results for the initial evalugt®estionE.2 and E.3 contain

the information and results for the revisesbmmunity-specific andreatmentscenarios, and Section E.4
contains the recommended scenarios. Note that Sedidhwas not updated to address comments
received andSections E.2 and E.3 are a result of the feedbaclcamunents that were received.

Appendix F also contains information and assumptions made for the scenario evaluations. An overview
of the scenarios is described in Section 6.2.

6.1.3 Scenario modeling and costing

Each of the scenarios was assessed using theidgimkater distribution and groundwater models (for
an overview of these modelsee Chapter 2). The drinking water distribution model allows for an
analysis of each scenario to determine the potential infrastructure installations and improvements
necessaryo meet future capacity requirements. The groundwater model assesses potential
groundwater supply well locations using a drawdown analysis and future hydrogeologic impacts of
increased or decreased groundwater use, including movement of known PFAS cattamibased on
particle tracking.

Cost estimates for each scenario were also developed to include capital and O&M costs. For the
purposes of this Conceptual Plan, the cost estimates are considered scréam@hghe Association for

the Advancementof&€st Engi neering (AACE) International’s
level estimate is Class 5 (AACE, 2019). This Class 5 designation can be attributed to the complexity of the
plan and its executigras well as the time and level of eff@vailable to prepare the estimates, among

other risk factors. The cost assumptions are outlined in Appendices E and F. Nate thadts in

Appendix ESection E.lare for information purposes only in order to show the initial set of results that

were gresented; new cost assumptions were developed for Sectiofghrough E.3, and therefore

cannot be compared to the costs in Section E.1.

As the process moved forward with the second round of scenario evaluations, cost estimates were
developed for the regedcommunity andtreatmentscenariosas described in Appendi Section E.2.
A primary set of cost estimategasdeveloped that included all costs relative to the improvement
projects whichwe r e ¢ o n sincilisive @mst8 “TaH d s e ¢ @lsimpsovements hacassany
for each alternativeincluding new water lines, treatment facilities, PGEWater storage tanks, etcas
seen in the previous evaluation. However, not all of these costs will be coveigdtlment funds
(e.g.,those relatedto growththat would have occurred regardlessthe PFAS contaminationThe
following guidelines were used to determine whigtoject aspects would be eligible for Settlement
funding. It is important to note that while the guidelines below were usedjéareral Settlement
funding determination, casby-case considerations were also taken into account and will continue to be
considered.

71 Additional treatment beyondhe treatment threshold selected
T Line upsizing due to growth

1 Installation of wells needefbr growth alone (as opposed to replacing a well that fell out of
service due to PFAS contamination)

Conceptual Drinking Water Supphan
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f Treatment required for chemicals other than PFAS (with the exception of pretreatment required
for PFAS treatment technologies)

Storage tanks needed forawth only
Infrastructure recapitalization costs
Certain neighborhood/home connections and water main extensions to those neighborhoods

O&M for anything other than treatment plants aRDESs (e.g, O&M for water storage tanks,
distribution or raw watelines, booster pump stations

= =4 4 =4

Costs that were considered not covered were removed from thmellisive costs anthe remaining

costs to be paid from t he -Sigilletcdstd melrhte seligibleeEodisSe f er r e
also exclude any mghborhoods or individual homes that had been originally proposed to be connected

to the distribution system in the initial scenario evaluation, but were later determined to either not be
connected or require additional sampling or evaluation before ma&idgterminationwhetherto

connect them.

A third set of cost estimates termed “particle tr
PFASligible costs by removing costs associated with the groundwater model particle traekints

The particle tracking costs include those costs associated with treating wells or providing a municipal

supply connection thais located within the projected areas of future particle movemenhich

originate inareas currently impacted by PFAS abovélanfl.0.

As discussed in previous sections and chapters of the Conceptual Plan, particle tracking was used to
anticipate potential areas of PFAS contamination over the next 20 years. Sinceaaddtansport

analysis has not been performed at this énit is unknown what the concentration of PFAS

contamination could be in the projected areas. As a conservative assumption, costs were included to
providePOESs or connection to a municipal supply for all wells that fell within these projected areas.

However, these areas may never encounter PFAS contamination to a level requiring treatment. These

costs were therefore moved to a future contingency fund to address wells that may need future

treatment due to PFAS contamination movement, changing health satrecost overruns for eligible
expenses. This fund wasdfteer meBRIV/*HRLU uarmred cplnt men gnavece

The modeling and costing results provide information to support the evaluation of the scenarios against
the evaluation criteria (desibed below).The specific cost implications as they relate to each
community are further discussed in Appendj)SEction E.2.

6.1.4 Scenario evaluation criteria and evaluation approach

The scenarios were evaluated using a set of criteria (Table 6.1) thatrstipp@valuation of projects
considered under Priority 1 of the Settlement. The criteria and the approach for applying them were
developed by the Gdrustees with input from the Government and 3M Working Graml the Citizen
Business Group. The criteghown in Table 6.1 were used to evaluate scenarios; however, several
criteria were not applicable at the scenatével (see Table 6.1 fdine rationale).

Each scenario had to meet the first criterion (see Focus @ritgfi) to be considered further irné
evaluation. Scenarios that met the first criterion were then evaluated with the remaining criteria. For
each applicable critemn, a qualitative rating of either+, "O, " -"omas applied using the evaluation
matrix as a guide (Table 6.1). These gatve ratings describe how each scenario performs against the
criteria relative to the other scenarios.

Conceptual Drinking Water Supphan
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The evaluation of the scenarios was completed by thd @gteesand supported by technical experts
from MPCA, DNR, and MPé&hd outside consultantsbh and Wood. In addition, the Cbrustees
considered input from the Government and 3M Working Group, the Ci&esiness Group, and the
general public.

The application of the qualitative ratings (+Apfor each criterion relied on quantitative output®m

the models, the estimated costs, expert judgement by technical experts, and input from the work

groups andhepubl i c. I n each case, to quali fTyustde®r a hi gh
required that there be clear information to demomate the scenario definitively meets the definition

for the rating shown in Table 6.1. The example below illustrates the approach used to determine each

rating, andTable 6.2 shows information sources that were used for eaitdrion.

Many of the scenari® consist of multiple projects across all of the communitiesome cases, a

scenario might warrant different ratings across its separate projects or different ratings across the

communities. To the extent feasible, the summary rating for each crit€glbown in Tablé.5at the

end of this chaptérwas set by the lowest level of performance for a project or community within the
scenario. In other words, if -‘a agenasioahasi beei @
ratingforthate i t er i o ifsorsdathatto g“i ven s-Trusteesthaworkgrolpgs,i s al | «
and the public to easily see which scenarios have key weaknesses.

A summary of the scenario evaluation is provided in Sectiona®d te rationale for each ratig is
provided in Appendix G.

Example 1: Rating Scenario 2A against Criterion 7a

Scenario 2A would involve one large regional water treatment plant on the Mississippi River to serve all
communities (details provided in Section 7.2.2 and in AppeBixsroundwater wells would be maintained fq
emergency backup supply.

Criterion 7a requires that scenarios “Address
ratings:

+ = High likelihood of being able to address future water needs
O= Some likelihood of being able to address future water needs
¢ = Low likelihood of being able to address future water needs.

The treatment plant and associated infrastructure under Scenario 2A would be sized to meet the project
2040 maximum daily demahof 52 mgd. Water availability in the Mississippi River at the diversion point is
sufficient and reliable to meet this demand. Further, groundwater wells would be maintained as a backug
supply during emergencies (e.temporary disruption of treatment int operation due to infrastructure
outage).

As a result, the Gdrustees concluded that Scenario 2A has a high likelihood of being able to address fut
water needs and gave it a rating of “+" for Cr
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Table 6.1 Evaluation criteria and evalu@&n framework; the table shows all of the criteria, including
severalthat are not applicable tahe drinking water scenarios

Criteria

1. For drinking water supply projects,
projects that directly address water
supplies wherdHBVsHRLsand/orHRIs
for PFAS are exceeded will be evaluate
more favorably

Rating Priority

Scenario will address all water supplies wheiVs Required
HRLsand/orHRIdor PFAS are excded

2. For groundwater protection/restoration
projects, projects that are expected to
directly or indirectly address water
supplies wheréHBVsHRLsand/or HRIs
for PFAS are exceeded will be evaluate
more favorably

3. Has a high probability of success
(i.e.,project outcomes ardikely to be
achieved)

Not applicablgN/A)—no groundwater N/A
protection/restoration projects are anticipated to

be considered in the Conceptual Plan

+ High probability of succeés.g., using High
reliable/proven technologies/approaches)

O Medium probability of success (e.g., using
relatively new technologies/approaches that ha
been successfully used in other places)

—Low probability of success (e.g., using unproven
technologies/appoaches or case studigisat
show low effectiveness in lorgrm

implementation)

4. Has the potential to adapt to new
technologies (if applicable)

N/A at the scenaridevel—it is anticipated that all ~ N/A
options will generally be able to adapt to changinc

technologies as needed

5. Provides longerm benefits
(e.g.,sustainability of water supply,
longevity of infrastructureassuming all
necessary O&M activities aoonducted

+ High likelihood of being able to be sustained ov«
the next 40 years or longe

O Some likelihood of being able to be sustained
over the next 40 years

—Low likelihood of being able to be sustained ove
the next 40 years

High

conditions (e.g., new contaminants,
movement of contaminants, changing
HBVsclimate chang@émpacts)

6. Provides multiple benefits (e.g., benefit + Provides substantial ancillary benefits Low
to the aquifer, benefits to multiple O Provides some ancillary benefits
communities) —Provides negligible ancillary benefits
7a. Addresses future water needs + High likelihood of being able to address future  Medium
(e.g.,population growth) water needs
O Somdikelihood of being able to address future
water needs
—Low likelihood of being able to address future
water needs
7b. Addresses future unknown/uncertain  + High likelihood of being able to address future  High

unknown/uncertain conditions

O Some likelihood of being able to address future
unknown/uncertain conditions

—Low likelihood of being able to address future
unknown/uncertain conditions

Conceptual Drinking Water Supphan
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Criteria Rating Priority

8. Haslow risk of adverse impacts from  + Low likelihood of being undone or harmed by ~ Medium
remedial actions (e.g., those conductec  actions under the Consent Order or other knowi

under the Consent Order or other remedies

known remedies) O Some likelihood of being unde or harmed by
actions under the Consent Order or other knowi
remedies

—High likelihood of being undone or harmed by
actions under the Consent Order or other knowi

remedies
9. Has low risk of unintended adverse + Low likelihood of unintended adverse health Medium
health impactgqe.g., change in water impacts
corrosiveness, generation of disinfectio O Some likelihood of unintended adverse health
byproducts) impacts
—High likelihood of unintended adverse health
impacts
10.Minimizes adverse environmental + Negligible or minimal anticipated adverse Medium
impacts(e.g.,movement of environmental impacts
contaminants, additional contamination O Moderate anticipated adverse ensfimentall
physical harm to the environment, impacts
generation of waste) — Substantial anticipated adverse environmental
impacts
11.Minimizes adverse social impacts + Negligible or minimalnticipated adverse social Medium

(e.g.,construction impacts such as nois  impacts
and poor air quality, disproportionate O Moderate anticipated adverse social impacts
impact to disadvantaged communities) _ Substantial anticipated adverse social impacts

12.Benefits can be measured for success N/A at the scenaridevel—implemented projects N/A
will have monitoring plans as needed

13.1s costeffective (metrics may include + High ratio of expected benefits compared to Medium
$ per household, $ per gallon treated; expected costs
cost to include capital and O&M) O Medium ratio of expected benefits compared to

expected costs
—Low ratio of expected benefits compared to
expected costs
14.Has lowlongterm O&M costs + Low long-term O&M costs Medium
OModerate, longterm O&M costs
—High longterm O&M costs

15.Has appropriate costharing (if N/A at the scenaridevel—this information will not ~ N/A

applicable) be incorporated into theConceptual Plan

16.Would not otherwise occur N/A the scenaridevel-this information will not be  N/A
incorporated into theConceptual Plan
17.Leveragesunds or builds upon existing N/A at the scenaridevel-this information will not  N/A
efforts be incorporated into theConceptual Plan

Conceptual Drinking Water Supphan
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Criteria Rating Priority
18.Isconsistent with regional planning + Consistent with relevant regional planning Medium
(e.g.,Metropolitan Council planning, O Neither conflicts nor is consistent with relevant
Washington County planning, regional regional planning
aquifer planning) —Known oranticipated to conflict with relevant
regional planning
19.Is consistent with local planning (e.g., + Consistent with relevant local planning Medium
city comprehensive plans) O Neither conflicts nor is consistent with relevant

local planning
—Known oranticipated to conflict with relevant
local planning
20.Is generally acceptable to the public (a: + Generally acceptable to the public High
reflected by public feedback on the O Generally neutral falic approval

preliminary results summary and input _ Generally not acceptable to the public
by the work groups)

Table 6.2 Sources of information used to evaluate scenarios against the applicable criteria

ella O e O O allo ed 10 eva a O enario
Focuscriteria
1.For drinking water supply projects, Scenario will address all water supplies wheigVsHRLs
projects that directly address water and/or HRISor PFAS are exceeded

supplies wher¢HBVsHRLsand/or HRIs
for PFAS are exceeded will be evaluatec
more favorably

Implementation criteria

2. Has a high probability of success Expert input fromengineers at Woodbout the nature of
(i.e.,project outcomes are achieved) technology and construction used for each project

3. Provides longerm benefits Results from groundwater modeling to determitie
(e.g.,sustainability of water supply, sustainability of aquifers

longevity of infrastructureassuming all  Expert input fromengineers at Woodbout the expected
necessary O&M activities asonducted lifespan of proposed projects

Data on surface water availability for scenarios involving surfg

water
4. Provides multiple benefits (e.g., benefit Project descriptions, input frorangineers atWood, and
to the aquifer, benefits to multiple groundwater modeling results
communities)
7a. Addresses future water needs The amount of water provided in each scenario compared to
(e.g.,population growth) projected demands for 2040
7b. Addresses future unknown/uncertain  Input from engineerst Wood about treatment effectiveness
conditions (e.g., new cgaminants, Project descriptions and characteristics, including the numbe

movement of contaminants, changing homes that receive newly treated water
HBVsclimate change impacts)
8.Has low rislof adverse impacts from Input from engineers and scientists from MPCA and Wood ab
remedial actions (e.g., those conducted the proximity of proposed projects to existing remediation
under the Consent Order or other known projects
remedies)

Conceptual Drinking Water Supphan
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Criteria Sources ofnformation used for evaluating scenarios
9. Has low rislof unintended adverse Expert input from engineers from MDH about potential water
health impactqe.g., change in water quality issues and the potential for health risks associated wit
corrosiveness, generation of disinfectio water quality

byproducts)

10.Minimizes adverse environmental Data on the locations and layout of proposed projects (e.g.,
impacts(e.g.,movement of water mains, storage tanks) were comparteddata on locations
contaminants, additional contamination of landscapes that are highly valuable foe purposes of
physical harm to the environment, biodiversity and wildlife habitat
generation of waste)

11.Minimizes adverse social impacts Data on the locations and layout of proposed projects (e.qg.,

(e.g.,construction impacts such as nois: water mains, storage tanks) were compared to (1) datasets o

and poor air quality, disproportionate  private property boundaries to estimate how many homes mig

impact to disadvantaged comunities)  be affected by constructigrand (2) datasets on demographics
determine whether vulnerable populations would be
disproportionately impacted by constructiactivities

Costcriteria

12.1s costeffective(metrics may include Twentyyear costestimates including both capital and O&Ns
$ per household, $ per gallon treated; presented in Appendix E
cost to include capital and O&M)

13.Has low longerm O&M costs O&M cost estimatesaspresentedin Appendix E

Other criteria

14.Is consistent with regional planning Regional plans available fraitme Metropolitan Council and
(e.g.,Metropolitan Council planning, Washington County

Washington Countplanning, regional
aquifer planning)

15.Is consistent with local planning (e.g., Community water supply plans
city comprehensive plans)

16.1s generally acceptable to the public (as Input from working groups and from the public during public
reflected by public feedback on the comment processes
preliminary results summary and input
by the work groups)

6.1.5 Overview of the previous scenarios

This section provides an overview of the scenarios, includin@ahenunity-SpecificScenario
(Section6.2.1), theRegionalScenarios (Section 6.2.2), tAeeatment Senarios (Section 6.2.3), and the
Integratedcenario (Section 6.2.4), which were initjadivaluated. Results for these previous scenarios
are discussed in detail in Appendip&ection E.1. These results are provided for informgpiarposes

only and were not used aftenultiple feedbackwere received. Note that costs for each of the previous
scenarios cannot be compared directly due to factors that were not included in the analysis, such as
costs ofwater softeners, administrative startup costs for new utilities, and consistem the
neighborhoods proposed for connection. A new analysis was conductdteaavised scenarios, which
are described in Section 6.3 and in Append{@éctions E.2 through B.4

Communityspecific scenario
CommunitySpecific Scenario 1 would provigafedrinking water on a communitpy-community basis
across the East Metropolitan Area. The scenario consists of conceptual projects submitted by
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communities through the conceptual project submittal process or communicated in discussions with
Wood. These conceptia pr oj ect s are consi st ent-tewiwatdr suppbyc h ¢ o mi
plan, current efforts, and/or preferred approach. Under this scenario, each community would remain
autonomous. Residents and businesses would be served by their local pulgicsystem where

feasible and those that could not be connected would continue to be served by their groundwater wells
with treatment as necessary. This scenario would minimize the establishment of new regional water
systems and work within the existingliical boundaries and structure of the East Metropolitan Area.
Each community was independently analyzed using the groundwater model to assess the location and
yield of any required additional groundwater supply wejlés)well as any potential hydrogegical
impacts.All communityspecific scenarios would be supplementadindividual GAC systems for private
wells that either have an EH0.5 (including domestic, commercial, irrigation, and fo@mmunity public
supply wells) or are identified within @as predicted to be impacted based on groundwater model
particle tracking.

When selecting among multiple alternatives for a community, generally the mosttestive
alternative was selected as part of this scenario. However, in some cases the aleg®éicted for the
overall scenario was not the most cesffective alternative and was selected for other reasons, as
outlined in Appendix E, Section E.1.

Regional scenarios

These scenarios woufatovide drinking water to the whole East Metropolitan Arda a shared public

water system supplied by either surface water or groundwater. Potential surface water sources
evaluated were the Mississippi River, the St. Cro
distribution system. All of the gdonal surface water options require treatment to make the water

potable, but the treatment required is not specific to PFAS. The option to serve all 14 communities via

one large SWTP on the St. Croix River was not considered due to the extended impliementa

timeframe that would likely be needed as a result of the required environmental regulations and

permitting, and stakeholders involved.

The following regional scenarios were evaluated:

1 Regional Scenario 2AThis scenario consists of one large SWTthemississippi River that
would provide water to the affected communities in the East Metropolitan Area, including rural
areas and townships. The SWTP would have the capacity to meet the total 2040 maximum daily
demand of 52 mgd for the East Metropolitémea. Sizing the SWTP for the 2040 maximum daily
demand ensures that existing groundwater wells can be retained for emergency use only.
Maplewood residents would not be served by the new SWBlPinstead be served by
extending nearby St. Paul RegionaltWwar Ser vices’ distribution | in

1 Regional Scenario 2B-IThis scenario consists of one SWTP on the Mississippi River and one
SWTP on the St. Croix River. The Mississippi SWTP would serve the western communities that
have existing public water systems(j Cottage Grove, Newport, Oakdale, St. Paul Park, and
Woodbury), as well as Grey Cloud Island. The St. Croix SWTP would serieakédtimo,

Lakeland, Lakelarf8horesPrairielsland Indian Community, and West Lakeland. The two SWTPs
would have a comibed capacity capable of meeting the 20#@ximum daily demantbr the

East Metropolitan Area. Sizing the SWTPs for maximum daily demands ensures that existing
groundwaterwells can be retained for emergency use only. Maplewood residents would not be
serval by the new SWTPisut instead be served by extending St. Paul Regional Water Sérvices
distribution lines

Conceptual Drinking Water Supphan
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1 Regional Scenario 2B-Z'his scenario consists of one SWTP on the Mississippi River and one
SWTP on the St. Croix Rivas in Scenario 2B.1. Hower, under this scenario the community of
Woodbury would be served by the St. Croix River SWTP rather than the Mississippi SWTP.

1 Regional Scenario 2CThis scenario consists of extending St. Paul Regional Water Services
throughout the East Metropolitanraa.

1 Regional Scenario 2BThis scenario consists one groundwater well field in an optimized
location, likely with treatment (as needed), with distributidirdughout the East Metropolitan
Area.

f Regional Scenario 2EThis scenario consists wiultiple groundwater well fields in optimized
locations, with or without treatment (as needed), with distributitmoughout the East
Metropolitan Area.

For Regional Scenarios 2D andtBEJocations ofgroundwater well fieldsvere optimized to avoid
known PFAS impacts and the locations of individual wells were optimized based on well interfassnce
determined by a drawdown analysis.

Under each scenario, new transmission lines would convey flow from the propaed treatment

plant(s) to existing and proposed water storage facilities within each community, to then be distributed
via the existing water distribution system. All regional scenarios would be supplemented by individual
GAC systems for private wells that either @an HE 1.0 (including domestic, commercial, irrigation,

and nonrcommunity public supply wells) or are identified within areas predicted to be impacted based

on groundwater model particle tracking.

The regional scenarios were not further refined in tegised scenarios based on the feedback received
during the first public comment perigevhich indicated that these options were not supported.

Treatment scenarios

These scenarios woufttovide treatment for existing drinking water wells, both public anidate, at
individual well sites. Two treatment technologies were evaluated under these scerdbi@E and ion
exchange (IX) for the public drinking water wells. GAC was only evaluated for private wells. An
assessment of these and other PFAS treatmentrietdyies is provided in Appendix F.

Relative costs associated with the levels of contamination described below (Scena3i3) 34e
provided as a desktop exercise, but do not reflect efficiencies that may be realized upon additional
analysisé.g.,via catralized treatment facilities as opposed to treating each well individually). Those
efficiencies are explored in the commun#pecific and integrated scenarios.

The determination of providing treatment to wells impacted above HRLs is based on the MDH HI
calculation. The Hl is calculated as the sum of five PFAS concentrations (in parts per billion) divided by
their respective (most conservative) HBV or HRL, as shothe equationbelow. Note that

concentrations are expressed in parts per trillion elsexghia the Conceptual Plan.

0DO66 O0O6Y 00866 006 0'0O0w'Y

o 0o Y T8ro v T8rpuv X C T8I 1T X

The calculated HI does not include all PFAS, but rather only those that have HRLs or HBVs, as defined by
the MDH(i.e., PFOS, PFOA, PFIPERA, and PFBS
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The following treatment scenarios were evaluated:

1 Treatment Scenario 3AThis scenario would provide treatment at each well (both public and
private drinking water wells) with PFAS detections offfHAS) > 1.

1 Treatment Scenario 3BThis scenario would provide treatment at each well (both public and
private drinking water wells) with PFAS detections offfiAS) > 0.5.

1 Treatment Scenario 3€This scenario would provide treatment at each well (both public and
private drinking water wlls) with any detection of PFOS, PFOA, and/or PFHxS. PFBA has been
detected in groundwater and other media across not only the Twin Cities Metropolitan Area but
worldwide. Requiring treatment of drinking water based on a PFBA and/or PFBS detection alone
(i.e., no other PFAS are detected), which is potentially the cabeeatmentScenario 3D, has
cost implications as well as implications for communities outside the East Metropolitan Area.
Furthermore, PFBA and PFBS do not tend to build up in human lasdéssily as PFOS, PFOA
and PFHxS, which makes them a lower threat to human health.

1 Treatment Scenario 3BThis scenario would provide treatment at each well (both public and
private drinking water wells) with PFAS detections offfHAS) > 0.

Integrated scenario

Integrated Scenario 4 consists of a combination of conceptual projects included in the community
specific, regional, and treatment scenarios that were bundledddress PFA®Iated drinking water
guality and quantity issues for the 14 affectesimmunities in the East Metropolitan Arelaeas for the
integrated scenarios were based on projects submitted during the previous step of the ptioaedisl
not fit under the other categories. These ideas included interconnections between communites a
new groundwater well fieldswith centralized treatment that serve multiple communities.

The integrated scenarios were not further refined in the revised scenarios based on the feedback
received during the first public comment period. However, sominefprojects from this scenario were
carried forward to the revised communigpecific scenarios based on factors such aseffsttiveness
and community support.

6.1.6 Overview of the revised scenarios

This section provides an overview of the revised scepavitich were developed following the

feedback received on the previous scenarios. These consist of revisions to the cormspeuific

scenarios (Section 6.3.1) and the treatment scenarios (Section 6.3.2), which were evaluated to develop
the final recommadation provided in Chapter 7. Results for these revised scenarios are discussed in
detail in Appendix ESections E-E.4.

The primary changes that were incorporated based on the first public comment period as well as
additional information provided by sme communities include:
1 Revised water supply projections from Lake Elmo, Oakdale, and Woodbury
Refined the groundwater model
Revised treatment technology O&M costs
Adjusted land acquisition cost assumptions to include setbacks and green space requirements
Revised municipal well HI values to better reflect MDH methodologies
Incorporated Baytown TCE datd®OETinstalled and sampling data
Revised private well counts in Afton and West Lakeland
Evaluated neighborhood hookups for each commurayapplicabléAppendix

=A =4 4 -4 -4 -4 -
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Revised communityspecific scenario

After the initial stages of evaluation, feedback and additional information submitted by the communities
required modifications to some of the community alternatives while the selected alternatives for the
remaining communities remained the same. Cost assumptions were also adjusted based on feedback
received.

The communityspecific scenario was modified to create the reviseshmunity-specific Scenarios A, B,
C, and Das described below.

1 Scenario A-community alternatives selected from the previous scenarios

1 Scenario B-same as Scenario A except Oakdale is supplied by SPRWS

f Scenario G same as Scenario A except Oakdale and Lake EImo are supplied by SPRWS
!

Scenario B-same as Scenario A except West Lakeland Township is suppkeditiy Island
Indian Community

For each communitgpecific scenario, results were provided for scenatias factored in treatment
thresholds of He> 0 and Hi> 1. This proded a range of costs associated with the number of wells that
would require treatment when compadgo His> 0 and Hi>1.

From the above analysis, incremental costs were determined for scenarios for every HI threshold
between 0 and 1 in increments of 0.These resultgpresented at the end of Appendix &ection E.2,
helped to inform the recommended scenarios.

Revisedreatment scenario

Similar to thecommunity scenario, feedback received after the initial round of evaluations led to a set of
revisedcommunity andtreatmentscenarios. The revisddeatmentscenarios evaluated under the

same criteria described in Section 6,228 described in Append& Section E.3.

6.1.7 Scenario results summary

Appendix E contains the results for both previous and revised sstsofriosand contains detailed
information regarding thenodeling and costing results for each scenario. While the following tables
summarize the cost estimates for each scenario, more detailed costs and supporting information and
assumptions can be fodnin Appendices E andFhe first table (Table 8) below provides the resulting
costs from the first round of scenario evaluations, while the second table (TaBlprévides the

resulting costs from the second round of evaluations for the revisegmunity andtreatment

scenarios.
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Table 6.3. Modeling andost results for each scenario

Communities

Scenarios affected?

Components

Municipal (44 wells) and

All except for non-municipal (969 wells

Water provided

Total 20year costs
Undiscounted
% of
$700million
Settlement
funds

% of
Capital cost $700million
(000sy Settlement
funds

Annual
O&M cost
(000sy

Total
20-year
cost
(000s}

Capital and
O&M cost
per thousand
galons

O&M cost per
thousand
galons

costs
(000sY

Total 20year

Including3% inflation

% of

Settlement
funds

CommunitySpecific o\ ok and  water addressed with 55 mgd $405,820 58% $11,874 $643,300 92% $0.59 $1.60 $724,879 104%
Scenario 1 (IX) : .
Newport GWTPs via community
proposed projects.
Municipal (44 wells) and
CommunitySpecific All except for non-municipal (969 wells
ySp Denmark and  water addressed with 55 mgd $430,329 61% $18,823  $806,789 115% $0.94 $2.01 $936,110 134%
Scenario 1 (GAC) : .
Newport GWTPs via community
proposed projects.
Regional All excent for 1 SWTP on Mississippi
Scenari?A— P River, plus treatment at 52 mgd $391,306 56% $18,001 $751,326 107% $0.95 $1.98 $875,000 125%
Denmark e
OneSWTP 2,070non-municipal wells
1 SWTP on Mississippi 52 mgd total
Regional All excent for River and 1 SWTP on (43mgd
Scenari®?B.1- Denmzrk St.Croix River, plus  Mississippi SWTI  $415,021 59% $19,668 $808,381 115% $1.04 $2.13 $943,508 135%
TwoSWTPs treatment at 2070 nor 8 mgd St. Croix
municipal wells SWTP)
1 SWTP on Mississippi ~ 52 mgd total
Regional All excent for River and 1 SWTP on (24mgd
Scenarid®?B.2— Denmgrk St.Croix River, plus  Mississippi SWTI  $422,837 60% $20,264 $828,117 118% $1.07 $2.18 $967,338 138%
TwoSWTPs treatment at 2070 nor 28 mgd St. Croi
municipal wells SWTP)
$31,081
. Transmission of SPRWS RR52 Mo (based on
Regional All except for communities, plus tregRetweet average
Scenari®C— P ' P averageand  $347,425 50% 9 $969,045 138% $1.64 $2.55 $1,182,583  169%
Denmark treatment at 2070 non ; . day
SPRWS N maximum daily
municipal wells demands) demandof
20mgd)
Regional
Scenari2D—
Onegroundwater Not a feasible solution due to lack of water supply for a singimg@ well field in Denmark
treatment plant
(GWTR
. 3 well fields2 GWTP$or
Regional All except for regionwide groundwater
Scenari®E— P 9 9 52 mgd $293,417 42%  $15002 $593,457 85% $0.79 $1.56 $696,526 100%
Denmark supply, plus treatment at
TwoGWTPs (GAC -
738 nonmunicipal wells
. 3 well fields 2GWTPgor
Regional All except for regionwide groundwater
Scenari®E— P 9 9 52 mgd $280,832 40% $9,986  $480,552 69% $0.53 $1.27 $549,160 78%
Denmark supply, plus treatment at
TwoGWTPgIX) L
738 nonmunicipal wells
Conceptual Drinking Water Supply Plan
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Total 2Gyear costs
Undiscounted
% of
$700million
Settlement
funds

% of
Capital cost $700million
(000sY Settlement
funds

oy .
Annual Including3% inflation

O&M cost
(000sy

Communities
affected®

Total
20-year
cost

Capital and
O&M cost
per thousand

Scenarios Components

Water provided

% of
Settlement
funds

O&M cost per
thousand
galons

Total 20year
costs
(000sY

WNF-

(000sY

galons

Treatment 2040 All except GWTPs at 28 municipal
Scenario 3A.2  Maplewood anc and 1,623 normunicipal 36 mgd $93,205 13% $5,824  $209,685 30% $0.44 $0.80 $249,698 36%
HI>1.0 (1X) Newport wells
Treatment 2040 All except GWTPs at 28 municipal
Scenario 3A.2  Maplewood anc and 1,623 normunicipal 36 mgd $127,356 18% $11,523 $357,816 51% $0.88 $1.36 $436,983 62%
HI>1.0 (GAC) Newport wells
Treatment 2040 All excent GWTPs at 39 municipal
Scenario 3B.2 Newpor[t) and 1,647 nommunicipal 63 mgd $150,241 21% $8,252  $315,281 45% $0.36 $0.69 $371,975 53%
HI>0.5 (1X) wells
Treatment 2040 All excent GWTPs at 39 municipal
Scenario 3B.2 Newportp and 1,647 normunicipal 63 mgd $206,861 30% $18,151  $569,881 81% $0.79 $1.24 $694,585 99%
HI>0.5 (GAC) wells
25;?;?8;%020 GWTPs at 40 municipal
PEOS PFOA anc All and 1,712Zhon-municipal 64 mgd $154,074 22% $8,465  $323,374 46% $0.36 $0.69 $381,532 55%
PFHXS > 0 (IX) wells
25;?;?8;%020 GWTPs at 40 municipal
PEOS PFOA anc All and 1,712 normunicipal 64 mgd $212,109 30% $18,597 $584,049 83% $0.80 $1.25 $711,817 102%
PFHXS > 0 (GAC wells
Treatment 2040 GWTPs at 54 municipal
Scenario 3D.2 All and 2,272 normunicipal 89 mgd $214,646 31% $11,477 $444,186 63% $0.35 $0.68 $523,037 75%
HI>0 (IX) wells
Treatment 2040 GWTPs at 5¢hunicipal
Scenario 3D.2 All and 2,272 normunicipal 89 mgd $295,717 42% $25,790 $811,517 116% $0.79 $1.25 $988,704 141%
HI>0 (GAC) wells
Municipal (44 wells) and
Intearated non-municipal (809 wells
Scenagr]i A (1X) All water addressed with 52mgd $403,810 58% $11,093 $625,670 89% $0.58 $1.65 $701,883 100%
GWTPs while
incorporating efficiencies
Municipal (44 wells) and
Intearated non-municipal (809 wells
Scenari%ﬁlB (GAC) All water addressed with 52 mgd $424,599 61% $16,373  $752,059 107% $0.86 $1.98 $864,548 124%
GWTPs while
incorporating efficiencies

a. Communities affected are those communitteat would incur changes to their current water supply under each scenario. Residences and otimeamoipal well owners will still receive
individual treatment systems under each scenasi® deemed necessary by theDbased on well testing.
b. Values are given thousandsof dollars. To calculate the actual amount, multiply the number by 1,000.
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1 Table 6.4. Modeling and cost resultsrfthe revised scenarios

% of . Total 20year
$700million  Annual O&Mcost SR eI S e O costs (0009)

Settlement (000sy e thouggf]tdgzrlons with 3%

% of
Settlement
funds

Water
provided

Communities

Capital cost

Scenarios (000}

S Components

galons

funds

inflation

Revised Communitgpecific Municipal (34 wells) and ® ?
Scenario A-HI > 1.01X) non-municipal 41 mgd $377,244 54% $5,965 $0.40 $2.18 $652,602 93%
Revised Communitgpecific (3,792wells) water
Scenario A-HI > 1 %p(GAC) addressed via community 41 mgd $399,584 57% $6,967 $0.47 $2.37 $709,942 101%
) Al proposed projects
Revised Communitgpecific Municipal (54 wells) and ® 2
Scenario A-HI > 0 (IX) non-municipal 70 mgd $479,561 69% $9,895 $0.39 $1.73 $886,341 127%
Revised itvSpecif (6,293wells) water
g\él:ﬁarigrzn:_luln;t% (%BACL:I)C addressed via community 70 mgd $517,131 74% $11,679 $0.46 $1.93 $984,281 141%
proposed projects
Revised Communitgpecific -
Scenario A (PFAS eligible) Municipal (34 wells) and 4 4 $29,534 42% $4,131 $0.28 $1.36 $407,572 58%
HI> 1.0 (IX) nor-municipal
Revised C - " .f. (3,792wells) water
evised “ommun sp_eq c addressed vigommunity
Scenario A (PFAS eligible) B 41 mgd $318,754 46% $5,126 $0.34 $1.53 $456,532 65%
proposed projects
HI>1.0 (GAC) Al
Revised Communitgpecific -
Scenario A (PFASgible)— Municipal (54 wells) and g g $379,448 54% $8229 $0.33 $1.21 $600,641 86%
HI>0 (IX) nor-municipal
Revised C T i (6,293wells) water
evised “ommun sp_e_cn c addressed via community
Scenario A (PFAS eligible) ’ 68 mgd $413348 59% $9625 $0.39 $1.35 $672,071 96%
proposed projects
HI>0 (GAC)
Revised Communitpecific .
Scenario A (PFAS and PT Municipal (32.V.Ve"|5) and 41 mgd $265840 38% $2,927 $0.20 $1.18 $344525 49%
eligible)—HI > 1.0 (IX) nor-municipa
Revised C T i (3,792wells) water
evised ~ommun $pecific addressed vigommunity
Scenario A (PFAS and PT proposed projects 41 mgd $285,460 41% $3,815 $0.26 $1.33 $388015 55%
eligible)—-HI > 1.0 (GAC) Al
Revised Communit$pecific .
Scenario A (PFAS and PT Municipal (54 wells) and  gg 1,4 $351,630 50% $8,306 $0.33 $1.16 $574955 82%
eligible)— HI > 0 (IX) pRrmunicipal
Revised Communitgpecific (6,293wells) water
Scenario A (PFAS o addrerzsii e Crgrzgt’:””) 68mgd $385,410 655% $9716 $0.39 $1.30 $646,555 92%
eligible)—HI > 0 (GAC) Proposed proj
Revised Communit$pecific SPRWS supplying Oakde o o
Scenario B-HI > 1.0 (IX) treatment at 31municipal 41 mgd $396.663 57% $8.671 $0.63 $2.70 $749,023 107%
Revised Communit$pecific and 3,82honmunicipal
0, 0,
Scenario B-HI > 1.0 (GAC) wells ad;roizztesd through 41 mgd $416.963 60% $9,460 $0.68 $2.88 $797,793 114%
All
Revised Communitgpecific SPRWS supplying Oakde o o
Scenario BHI > 0 (1X) treatment at 48municipal 69 mgd $480,420 69% $12,437 $0.50 $1.92 $953,755 136%
Revised Communitgpecific and 6,253onmunicipal
) P wells addressed through 69 mgd $510,250 73% $13,583 $0.55 $2.06 $1,024,235 146%
Scenario B-HI > 0 (GAC) projects
Conceptual Drinking Water Supply Plan
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% of Total 20year

i 0,
$700million  Annual O&Mcost th'\g;sasr:ger Capl(t:ils?nceer&M costs (000%) Settf:e%fent
Settlement (000s} p with 3%

funds galons thousandgalons inflation funds

Communities Water

Capital cost

Scenarios provided (0o0sy

affected Components

R‘?S"(':Seiir%ogm”:';?%%'c irT dRLV;IIi Sé’l‘rfgr'ggtg:ﬁ:‘ 41 mgd $365,048 52% $10,068 $0.67 $2.49 $743,924 106%
at 30municipal and
F;i‘gizﬁogmfg'tlygp(gf& 3'7223?;2;;'3?::]&'}’]‘3"5 41 mgd $383,708 55% $10,791 $0.72 $2.64 $788,734 113%
Al projects
Reé':::aﬁg"éﬂ:”;t%p(?%ﬂc :E dRL\Ql’Ii Sé‘lrr’rf’gr'ggtgi‘:‘ 70mgd $433,787 62% $13,659 $0.53 $1.81 $924,084 132%
at 53municipal and
Res‘gﬁgr%’gm‘i”gﬁgfg')c 62223?;?:;1%’?:& g‘r’]e"s 70mgd $460,007 66% $14,660 $0.57 $1.93 $985,894 141%
projects
Revised Communi@pecific SPRWS supplying Oakd:
Scenario C (PFAS eligible) andLake Elmareatment 41 mgd $321,918 46% $8,302 $0.47 $1.56 $545,044 78%
HI>1.0 (IX at 30municipal and
Revised Communitpecific 3,768non-municipal wells
Scenario C (PFAS eligible) addressed through 41 mgd $340,618 49% $9,033 $0.52 $1.66 $583,374 83%
HI>1.0 (GAC) Al projects
Revised Communi@pecific SPRWS supplying Oakd:
Scenario C (PFAS eligible) andLake Elmareatment 69 mgd $361,677 52% $12,231 $0.49 $1.37 $690,455 99%
HI>0 (IX) at 53municipal and
Revised Communitgpecific 6,249non-municipal wells
Scenario C (PFAS eligible) addressed through 69 mgd $387,977 55% $13,240 $0.53 $1.48 $743,895 106%
HI>0 (GAC) projects
Revised Communitgpecific SPRWS supplying Oakd:
Scenario C (PFAS and PT andLake Elmaoireatment 48 mgd $281,019 40% $7,447 $0.43 $1.37 $481,155 69%
eligible)-HI > 1.0 (IX at 28municipal and
Revised Communit$pecific 3,768non-municipal wells
Scenario C (PFA8d PT addressed through 48 mgd $298,659 43% $8,146 $0.46 $1.48 $517,595 74%
eligible)-HI > 1.0 (GAC) Al projects
Revised Communit$pecific SPRWS supplying Oakd:
Scenario C (PFAS and PT andLake Elmareatment 69 mgd $334,088 48% $12,335 $0.49 $1.32 $665,577 95%
eligible)-HI > 0 (IX) at 53municipal and
Revised Communitpecific 6,249non-municipal wells
Scenario C (PFAS and PT addressed through 69 mgd $360,258 51% $13,334 $0.53 $1.43 $718,627 103%
eligible)-HI > 0 (GAC) projects
Conceptual Drinking Water Supply Plan
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RevisedCommunitySpecific

Communities

affected®

Components

Prairie Island Indian

Water

provided

Capital cost
(000sy

% of
$700million
Settlement

funds

Annual O&Mcost

thousand

©oes,) galons

O&M cost per Capital and O&M
cost per
thousandgalons

Draft, September 2020

Total 20year
costs (000%)
with 3%
inflation

% of

Settlement

funds

Scenario BHI > 1.0 (IX) CommunityservingWest 41 mgd $303,760 43% $4,966 $0.33 $1.83 $547,090 78%
Lakeland Townshjp
. . o treatment at 33municipal
Revised Communigpecific and 3,792non-municipal 41 mgd $327,425 47% $6,342 $0.42 $2.07 $619,050 88%
Scenario B-HI > 1.0 (GAC)
wells addressed through
Al projects
Re;f::aﬁg"[;m‘:”f%p(f%f'c Copn:m‘f]i'tii?jr:gs\'znst 70 mgd $402,420 57% $7,621 $0.30 $1.47 $752,300 107%
Lakeland Townshijp
Revised Communitpecific treatment at 3 mur.m.:lpal
Scenario B-HI > 0 (GAC) and 6,29hon-municipal 70 mgd $445,682 64% $11,030 $0.43 $1.77 $902,080 129%
wells addressed through
projects
All except
. . Maplewood, Treatment at24 municipal
Revised |_T"r ‘iaﬂﬁ%ce”a”‘* 'F\,'g’l"rf’;&:r"‘g and2,650non-municipal 38 $87,557 13% $7,018 $0.52 $0.84 $227,917 33%
) wells
Indian
Community
All except
Revised Treatment Scenario l\'\l/'la?/\pl);ivr\;(,)g‘rj\’d Treatment at24 muQigsH o o
HI > 1.4GAC) Prairie Island and2,650no|r|1—mun|(:|pal 38 $119,161 17% $8,609 $1.07 $0.52 $291,341 42%
Indian wells
Community
All except
Revised Treatment Scenario Nevyport and Ty mur_m?ipal
HI > 0.51X) Pra|r|e_|sland and2,673non-municipal 42 $98,507 14% $7,434 $0.49 $0.81 $247,181 35%
’ Indian wells
Community
All except
Revised Treatment Scenario Newport and Treatment at27 municipal
Prairie Island and2,673non-municipal 42 $134,369 19% $9,186 $1.04 $0.49 $318,072 45%
HI > 0.5GAC) .
Indian wells
Community
Revised Treatment Scenaro P/rés::rieeX fselgtrld Treatment at32 mur)igipal 3 o
PFOS, PFOand PFHXS 0-(1X) Indian and4,827no|r|}mun|(:|pal 53 $127,742 18% $10,369 $0.54 $0.88 $335,106 48%
Community wells
Revised Treatment Scenario PrAe:rieg(I:;Z; d Treatment at32 municipal
PFOS, PFQand PFHXS G Indian and4,827non-municipal 53 $172,176 25% $12,436 $1.10 $0.54 $420,877 60%
(GAC) . wells
Community
Conceptual Drinking Water Supply Plan
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% of Total 20year

i 0,
. Communities Water Capital cost ~ $700million  Annual O&Mcost SR ICeRILIEA Sl E O costs (000%) okl
Scenarios Components . thousand cost per . Settlement
affectec? provided (000s} Settlement (000s} with 3%
galons thousandgalons . . funds
funds inflation
Revised Treatment Scenario Pg:rieex (Ifl.z:\d Treatment a9 municipal
HI >0 indian and5,685non-municipal 84 $198,934 28% $13,643 $0.45 $0.77 $471,787 67%
. wells
Community
Revised Treatment Scenaro Pg:r?ex f;g:]d Treatment a9 municipal
HI >0 indian and5,685non-municipal 84 $270,148 39% $16,681 $0.99 $0.45 $603,763 86%
. wells
Community

a. Communities affected are those communitieat would incur changes to their current water supply under each scenario. Residences and otimeamicipal well owners will still receive
individual treatment systems under each scenaai® deemed necessary by theDbased on well testing.
b. Values argiven inthousandsof dollars. To calculate the actual amount, multiply the number by 1,000.
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6.1.8 Scenario evaluation summary

Tables 6.5 and 6.6 summarize how each scenario is rated against the applicable evaluation criteria. Table 6.5 covaraldeepagos (i.e., the costs and
features shown in Table 6.3), while Table 6.6 shows the revised and final scenaritie(costs and features shown in Table 6.4). They are evaluated
separately because the revised scenarios are based on updated assusngiod inputs, including updadevater demand forecasts for several communities.
Note that Tables 6.5 and 6.6 show ratings for only the applicable criteria; as noted &G Trustees and work groups agreed that several criteria were not
applicable tathe drinking water scenarios.

Table 6.5Ratings against the criteria for each of the original scenarios (the scenatosmarized in Table 6.3)

.. Community

C(rrllti;z;]la specific Regional Treatment Integrated

piorty 1A 1A 2A_ 281 282 2C. Gurbo Gwrps HISS1 HISL1 HIS20S HISZ05 HES0 HISO HIS0 Mo A 4B

. . c . .

inbold) (1X) (GAG 1SWTF2SWTPs 2 SWTPs SPRW¢ GAG (1Y (1% (GAQ (1% (GAQ (1% GAG (X (GAG (1X) (GAQ
3 + + + + + + + + + + + + + + + + +
5 + + + + + + + + + + + + + + + + + +
6 = = + + + + (@) (@) = = = = = = = = = =
7a + + + + + + + + O (@) + + + + + + + +
7 O O + + + + o) o] - - o) o] + + + + O O
8 + + + + + + + + + + + + + + + + + +
9 + + - - — - (@) O + + + + + + + + + +
10 - - + + + - - - (0] (@) (@) (@) (@) (@) O (@) — —
11 + + (@] (@] = = = + + + + + + + + + +
13 (0] — - - - - (0] (0] I (0] + + + + + = (@) =
14 + ¢} ¢} ¢} O - O + + + + @] + O + - + O
18 + + O O O O O O O O O O O O O O + +
19  + o+ - — - - o} o) o) o) o) o) o) o) o) o) O O
20

* Denotes HI calculate for only three PFAS compounds: PFOA, PFOS and PFHXS
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1 Table 6.6Ratings against the criteria for the final set of scenarios

CommunitySpecific Scenario A, varying by Hhreshold and | CommunitySpecific 8enario B with Community-Specificscenario C with SPRWS
treatment technology SPRWS serving Oakdale serving Oakdale and Lake EImo

Criteria qigh HI>1 HI>1 HI>0.5 HI>0.3 HI>0 HI>0 | HI>1 HI>1 HI>0 HI>0 HI>1 HI>1 HI>05 HI>0 | HI>0

priofity in bold)  (GAG (X (GAG  (GAG  (GAG (¥ (GAG (X (GAG (X (GAG (%) (GAG  (GAG | (1Y

Reommended® ‘ a ‘

5 + + + + + + + + + + + +

6 - — — — — — — — — — — — - — -
7a + + + + + + + + + + + + + + +
7b 0O 0 0 + + + O 0 + + 0o o + + +
8 + + + + + + + + + + + + + + +
9 i A A + + aF O @) o o O (@) O (@) O
10 - — — - - — - - — — — — - — -
11 + + + o o + o o + + + + + + +
13 + + + (@] - - (0] (0] - - @) + (@] = =
14 i A A + — (0] O O — — o + O — =
18 + + + + + O O O O O (0] O (0] O
19 i A A + aF O O o o o (@) o (@) @)
20

2 a. These three scenarios are carried forward as pathefecommended options i€hapter?

Conceptual Drinking Water Supply Plan
Mi nnesota Pollution Control Agency =+ Departmen 74 e s




Draft, September 2020

7. Recommendation

©O© o NO o1 b~ w
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11
12
13
14
15
16

17
18

Regional

background Water supply
information and improvement
community options

profiles

Conceptual

- Recommendation
projects

7.1 Introduction to the Recommendation

From the beginning of this planning process, theT@gstees intended to present a plan for providing
clean, sustainable drinking water to the 14 communities currently known to be affected by PFAS
contamination in the East Metropolitan Area, now and inte future, taking into account both public
water systems and private wells.

The Cerrustees followed a strategic planning process that considered the region as a whole, starting
from the source of the drinking water and ending when it comes out of thegflaUBecause there is a

clear community preference for groundwater sources over surface water, the recommended options are
focused orgroundwater solutions to the extent possibleThe recommended options are designed to
invest in treatment systems, drinkig water protection, and sustainabilityThe Celrustees focused on
balancing the building aksilient systemghat can handle changing standards or contamination, with
minimal impact on affected communities; withserving funding for O&M expenses and necing

these costs, which would eventually need to be covered by residents after the Settlement funds are
depleted.

The Cerrustees have developed the following three recommended options for public review and
comment, and, as described in Section 7.3.sa&f thapter, prefer recommended Optidn
Treatment to a threshold of F10.5 using GAC

Fundingof publicwater systemO&M for approximatelyd0years
Fundingof privatewell O&M for over 100years

Fundingfor protectinga sustainablevater supplyinto the future
Drinkingwater sourceremainsgroundwater

Treatment to a thresholdf HI>0.3 usingGAC

Fundingof publicwater systemO&M for approximately35 years
Fundingof private well O&M for over 100years

Fundingfor protectinga sustainablevater supplyinto the future
Drinkingwater sourceremainsgroundwater

==

Option 1
(preferred)

Option 2

= 4 4 a8 -8 -2 _—a -2 -9
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Treatment to a threshold of HI®:5 using GAC
Fundingof publicwater systemO&M for approximately21years
Fundingof private well O&M for over 100years
Fundingfor protectinga sustainablevater supplyinto the future

OakdaleandLakeEImoare suppliedby SPRW$® ensurefuture
water supply

1 Drinkingwater sourceremainsgroundwaterfor other
communities

SPRWS
Option 3 Eké

This chapter describestheor ust ees’ approach to developing the
presents a summary of the three recommended options (Section 7.3), and describes the process for
selecting a final preferred option (Section 7.4).

= 4 4 -8 -2

The fifth step of developing the Conceptual Plan was to review the evaluation of the revised scenarios in
Chapter 6, gather and consider feedback, modify the scenarios as necessary, and develop recommended
options for pubic review and the eventual finalization of this Conceptual Plan.

In developing recommended options, the MPCA
and DNR considered the lotgrm program goals
for Priority1 (see text box to the righgnd
evaluation criteria (see Chapt6}, the analysis of
groundwater and drinking water models, feedback
from the work graips and Subgroup 1, or@-one
meetings with elected officials and technical staff]
from the affected communities in the East
Metropolitan Area, six public informational and | T Minimize longterm cost burdens for
listening sessions, and input received during a jommunities.

public comment period.

Longterm program goals for Priority &, Drinking
water quality, quantity, and sustainability

9 Provide clean drinking water to residents and
businesses to meet current and future needs
under changing conditions, population, and HB

9 Protect and improve groundwater quality
9 Protect and maintain groundwater quantity

As describd in Chapter 6, all of the revised scenarios were developed to provide safe, sustainable
drinking water to all of the affected communities in the East Metropolitan Area, but they differ in
technology, the types of projects included, the HI threshold feattment, and costTo select which

drinking water supply scenarios to include in the recommended options, the MPCA and DNR considered
similar factors that were used to develop the options, specifically:

1 How well the scenarios addressed the ldegm progran goals (see Section 1.2.1)
1 How well the scenarios met the evaluation criteria (see Chapter 6 and Appendix G)
1 How well the scenarios addressed feedback provided by the work groups, Subgroup 1, elected

officials, and technical staff from the affected comntigs in the East Metropolitan Area; and
members of the public.

The recommended options presented in this chapter are centered on three different drinking water
supply scenarios, but also include broader recommendations to ensure that the plan addreggses lo

term program goals for Priority 1; by doing this, the MPCA and DNR are providing a roadmap for future
decisiormaking.
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This section msents information about the threeecommended options. Section 7.3.1 describes the
elements that are common to each of the threptions; Section 7.3.2 provides additional information
on each option separately, including details on the elements of th@ogdbr each community in the
East Metropolitan Area; and Secti@rB.3 presents side
by-side tables of the same information to facilitate a
comparison of the options. In Section 7.3.4, the MPCA
and DNR describe which option is currently preferred.

What do the HI thresholds mean&n HI of
1 or greater indicates that one or more PFA
chemicals are present in sufficient
concentrations to potentially have a health
effect. AnHI of 1 or greater triggers a well
advisory from MDH.

7.3.1 Commonelements of all options

While developing the recommended options, the MPCA
and DNRletermined that all of the recommendations
would have the following common components:

The MPCA and DNR recommendations us
HI threshold bedw 1. PFAS is one of the

1 Each option uses a treatment threshold that is

less thanan HI of 1.As discussed el in this
Conceptual Rin, the HI threshold for treatment
determines which wells receivteeatment or
become replaced by a hookup to a public water
system (sed¢he textbox to the right).

Each optionsets aside contingency funds to
address additionalvells should they become
impacted in the future.The HI threshold for
treatment would be used taetermine which
wells receive treatment or become replaced by
hookup to a public water systn 3

Each option uses GAC as a treatment
technology.Although 1Xs a welestablished
technology used throughout the countriy,is not
currently approved for use in Minnesota by
MDH. GAC tends to be more expensive than IX
so recommending scenarios that use GAC is a
conservative approach that ensures there will b
sufficient funding for either technology in the
future.

il

most studied class of chemicathe
understanding of PFAS atitk ability to
detect it is continually evolving. As a result
HBVs or HRLs may change or new
compounds added, or the contamination
location may change in the futurendtead

of being in a reactive mode when changes
occur, the recommened optionsare
proactive and build a degree of resiliency
into communites drinking w
be able to better cover future potential
changes. There is substantial interest amo
the work groups, local governments, and
the general public for using an HI threshold
less than 1.

It should be noted that the 2007 Consent
Order requires 3M to covehe cost of
treatment for wells withanHI of 1 or
greater, but does not requir8M to cover

the cost for wells with lower HI values. As g
result, O&M costs for treatment on wells
with anHI of less than 1 may eventually
have to be covered by ratepayers or
homeowners. For more explanation on the
PFAS HI, refer to Secti6érR.3.

3. For any given welthe HI threshold would be used to determine whether that well will receive treatment

or be replaced with a hookup to a municipal systdine Celrustees recommended a threshold lower than 1

to provide some resilience against future changes in contanunatr future changes in HBVs or HRLs. As
such, he initial capital investments have been determined using the HI threshold for each recommended
option. In the future, if the HI for a given well exceeds the HI threshold because measured PFAS
contaminationincreased, the well would receive treatment or a hookup to a municipal system. Fhe Co
Trustees have not yet determined how to handle cases where the HI for a given well exceeds the treatment
threshold due to changes in HBVs or HRLs, but the contaminaiiEsribt cause an exceedance of the new

HI of 1.
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f Each option allocates approximately $548 million in funding for projects that will deliver finished
drinking water at the faucet. This funding would cover capital costs (including initial capital and
potential additional neighborhood hookupgO&M costs for treatment facilities, and costs for
unforeseen circumstances. The amounts for each option differ across these categories. As
described in Section 6.1.2, costs that do not directly address PFAS caatiamimould not be
covered.

9 910K 2LJiA2y Ay@Saita bpmon YAftA2Yy Ay TFdzyRAy3a T2
drinking water sources are protected and sustainabléhis includes $7Million for drinking
water protection and $60 million for susteibility and conservatiorhe drinking water
protection fund will be used for PFAS groundwater remediation, which can help reduce future
treatment needs and costs, and will generally improve overall water quality sustainability
and conservation funavould be used to support water conservation measures (among other
activities) to help reduce water use and enhance lergn aquifer sustainability.

1 Each option would cover O&M costs for private well treatment for over 100 yedis.ensure
effective treatnent systems are maintained on private weitss necessary to plan for coverage
of longterm O&M costs. While communities have the capability to plan for coverage of longer
term coststhe maintenance of private systenis more expensive antiay be mordlifficult to
achieve without dedicated funds.

1 Each option would cover O&M costs for new treatment infrastructure on public water systems
for at least 21 yearsThe projected coverage timeframe ranges from approximately 21 to
40years depending on how mudéh spent on initial capital costs and the amount reserved for
future contingency funds. Options with lower projected capital costs and/or lower annual O&M
costs could provide funding for O&M for longer periods of time.

1 Each option includes connections abme neighborhoods to municipal system$he initial
capital amount for each option includes funding for connecting neighborhoods where a
significant number of private wells have high levels of PFAS, while considering thertong
cost of connections compad to POETSDetails on these assumptions are provided in
AppendixE, Section E.4.1.1. Each option also includes approximatelyi$iéh in funding set
aside for additional proposed neighborhood hookups tivatild require additional sampling or
evaluation before making a decision about connecting them. For detailed information on wells
that are recommended for connections, please \ligibs://arcq.is/OfmHX$vhere you can
search by address.

1 Each option includefeasible approaches for drinking water supply for future growth that could
help address groundwatearserestrictionsrelated to the current Court Order faWhite Bear
Lake Modeling bagsd on projections of future water use indicates that Lake Elmo may need
alternate sources of water to avoid adverse effects on White Bear Lake. If Oakdale were to seek
additional capacity, there may be similar challenges. While the case remains in cdurt an
because future DNR regulatory requirements are not known, th@&@stees recommend two
possible approaches for providing additional water supply to Oakdale and Lake EImo. One
approach provides funding for utilizing groundwater in ways that comply \ercurrent Court
Order for the cities’ future growth. The fundi
interconnect from southern Woodbury to Lake EImo to provide water for their future growth.

4. Some wells with HI values less than the given threshold may still be connected to public water systems
because of their proximity to those wells with HI values exceeding the threshold.
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However, it provides Lake EImo and the Statelfiéi to explore approaches within that

funding range. This approach is applied in recommended Options 1 and 2. The other option
would be to have SPRWS provide all of the water supply for Lake EImo and Qalsdale,
described in Chapter 6 as commundiyedfic Scenario C. This approach is used in recommended
Option 3.

7.3.2 Overview of recommended options

This section presents an overview of each of the three options. The key elements of each recommended
option are provided in Figures %4.6, with two fultpagefigures per option. For each option, the first

figure summarizes the key characteristics of the option, the estimated allocation of costs under the
option, the primary infrastructure elements included in the initial capital, and the advantages of that
option. The second figure summarizes the primary infrastructure elements for each community.
Additional details about each option are provided in Appendix E.

For each of the recommended options, the-Ouistees allocate@700 million whichis the amount of
Settlement fundingavailable after payment of legal fees and deducting the 1B80on set aside for
Priority 2.This allocation does not include funding &@ampling of well$or PFAS, whicWill continue to

be covered byM under the ©nsentOrder. The funding categories presented in Figures 7.1 (Option 1),
7.3 (Option 2), and 7.5 (Option 3) are discussed below.

T Initial capital costsare costs to construct the drinking water supply infrastructure based on
projected 2040 demand for the given option, indlugl different combinations of treatment,
distribution systems, home connections, and POETS. These costs include water mains and home
connections that will be completed as part of the initial implementation. The MPCA and DNR
recommend that neighborhoods mnnected to public water systems if they currently have a
significant number of wells with elevated HI values, and if the costs of water mains and
connections are less than the cost of POETS after a reasonable amount of time. Many
neighborhoods lacked sfifient sampling data to make the decision about connections at this
time; these neighborhoods are discussed below.

1 O&M costsfor public water systems and private welBre estimated costs for the operation
and maintenance of treatment facilities (e.g., di@ changeout, structure maintenance), or
costs for purchasing water at bulk rates (applicable for Option 3). The recommended options
include separate line items for funding for loteym O&M for treatment systems on public
water systems and private well¥he Celrustees prioritized O&M costs for treatment since
these costs are more directly tied to the PFAS contamination. Additionally, funding for POET
O&M costs will be provided for as long as feasible so that these costs do not pose undue
burdens on indvidual homeowners. Depending on actual future inflation and interest on funds,
the number of years covered could be different from the estimates shown above. The allocation
for O&M costs covers only treatment facilities (e.g., media chamggestructuremaintenance)
and does not cover distribution system O&M, which will be covered by the communities. For
Option 3, the O&M allocation covers costs for purchasing water from SPRWS at their bulk water
rate. It has been assumed that O&M costs would increasard¥ally due to inflation, and that
funds would be set aside in an interdstaring account that would generate an effective rate of
return of 3.5%.

5. Oakdale would berovided water from SPRWS under recommended Option 3 to take advantage of
infrastructure efficiencies and ensure future drinking water supply.
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1 Capital costs for potential additional neighborhood hookupsclude costs for additional water

mains and hme connections that could be completed in the future; these decisions will be
based on future information, including additional well testing data. The MPCA and DNR
allocated Settlement funds for the ability to connect those neighborhoods in the futurelif a
when new sampling data show it is reasonaBleeating wells below an HI of 1 could result in
future expenses, once the Settlemedhtllars are depleted, due to O&M expenses not covered
for treatment of wells below an HI of 1.

Future contingency for HBWHRL and plume movemen&nd cost overrunsis funding set aside

to address expenses that are difficult to predict today, future plume movement, future changes
in HBV/HRLs, and cost ovens. The amount is partially based on the cost for treatment and/or
hookups for homes with wells that are within the flow path of the PFAS plumes developed using
the groundwater model described in AppendixWhile the model is useful at predicting where
known PFAS particles may migrate, the actual plume movement may fdiffiethese

predictions, and some areas may never encounter PFAS contamination to a level requiring
treatment. One option to address this uncertainty would be to provide treatment at
concentrations lower than an HI > 0.5 in the initial capital, which istivé contingency for
projected future impacts is accordingly lower for Optiodr2addition, this category of funding

is meant to cover additional treatment and/or municipal connection costs that may arise if
HBV/HRLs are reduced in the future.

Drinkingwater protectionis funding set aside to be used for the remediation of groundwater

not related to the actual 3M disposal sites, to help reduce future treatment needs and improve
overall source water quality. Remediation at the disposal sites is the re#plity of 3M under

the Settlement and Consent Order. Drinking water protection is a component of Priority 1 of the
Settlement and is emphasized in the letegm goals for Priority 1 set out by the agencies and
work groups at the beginning of this process

Sustainability and conservatiois funding set aside to protect groundwater sustainability to
preserve groundwater as a drinking water source into the future, and to support sustainable
infrastructure enhancements for projects funded by the Settlemenst&nability is a
component of Priority 1 of the Settlement and was a high priority in the public feedback
received.

State administrationis the anticipated cost to administer the Settlement in full. This estimate is
based on current spending for the 3Mt8ement program projected over 2fears, which is
consistent with previous years of costs for the MPCA, DNR, and consultants.
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Figure 7.10verview ofrecommendedOption 1 ¢ Communityprojects with atreatment threshold of

HI>0.5 and GAC

Key Charactastics

1 Treatment to a threshold of
HI>0.5 using GAC
His5 . ]
GAC 91 Fundingof publicwater
COMMUNITY

e systemO&M for
RESIES approximately40years

1 Fundingof privatewell O&M for over
100years

71 Fundingfor protectinga sustainablevater
supplyinto the future

1 Drinkingwater sourceremainsgroundwater

Initial CapitalElements

2,062homes with new connections to
municipalpublic watersystens

A total of 236 private wells with POETS («
these, 98 are new wells)

5 new publicwells built(3 of these replace
contaminated wells)

6 newtreatment plantswith a capacity of
23,580gpmand 1 modified treatment
plant with additional capacity of 1,750 gpr

33 existing and proposed public wells
receiving treatment

72 miles of water mains

Why Select this Option?

1 HI>0.5 provides aesiliencyto potentialy
lower HRL/HBV PFAS valoeghanging
levels of contaminatioim the future

1 Communities will bear a lesser cast
continuetreatment below HB 1 once
Settlement funds are depleted thahey
would underrecommendedOption 2
(HI>0.3)

1 Provides for most years of O&M coverage
out of Settlemenfunds

PFA&Eligible Costs

M Initial capital costs $302.5million

O&M costs for public water

$147 million
systems

M O&M costs for private wells ~ $19million
B Capital costs for potential

additional neighborhood $41 million
hookups

B Future contingency for

HBV/HRLand plume $38million
movement,and cost over

runs

B Drinking waterprotection $70million
[ | Sustamgbllltyand $60million
conservation

B Stateadministration $22million

Percent of $D0 million

%
£

|
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Figure 7.2. Community elements ofcommendedOption 1 ¢ Communityprojects with a treatment
threshold of HI>0.5 and GAC

(~ Option 1

Maplewood

West Lakeland

Qakdale Lake Elmo
Lakeland

Prairie Island
{p - Indian Community ~ Lakeland
Saint Paul

Shores

Woodbury
© -
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1 Figure 73. Overview of recommended @ion 2 ¢ Communityprojects with atreatment threshold of
2 HI>0.3and GAC

Key Characteristics PFA&Eligible Costs
q Treatment to a threshold of M [nitial capital costs $319.1million
HI>0.3 using GAC '
His.3 _ 9 ) O&M costs for public water ¢ o
GAC 1 Fundingof publicwater systems
RO ECTS system_O&l:/l IorS B O&M costs for private wells ~ $23.9 million
_ _ approximately3syears B Capital costs for potential
T Fundingof privatewell O&M for over additional neighborhood $41million
100years hookups
1 Fundlln_gfor ?]ro]'fectlngasustalnabIeNater B Future contingency
supplyinto the future for HBV/HRland plume $33million
1 Drinkingwater sourceremainsgroundwater movement,and cost overruns
Initial Capital Elements B Drinking waterprotection $70 million
2,062 homes with new connections to B Sustainabilityand $60million
municipalpublic water systems conservation
A total of 297 private wells witROET $of W3 Ministration $22million
these, 159 are newells)
5 new publicwells built (3 of these replace
contaminated wells) Percent of $700nillion

6 new treatment plants with a capacity of
29,580gpm, and 1 modified treatment
plant with additional capacity of
1,750gpm

39existing and proposed public wells
receiving treatment

75.3miles of water mains

Why Select this Option?

1 HI>0.3 provides greater resiliency to
potentially lower HRL/HBV PFAS values o
changing levels of contamination in the
future

1 Provides treatment fo6 additional public
wells and provide§1 additional privae
wells withPOET8ompared to
recommendedOption 1
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Figure 74. Community elements ofecommendedOption 2 ¢ Communityprojects with a treatment
threshold of HI>0.3 and GAC
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Saint Paul
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1 Figure 75. Overview ofrecommendedOption 3 ¢ Communityprojects, except Oakdale and Lake EImo
2  are supplied by SPRW®Ith atreatment threshold of HI>0.5and GAC

Key Characteristics PFAEligble Costs
1 Treatment to a threshold of M [nitial capital costs $299.1million
SPRWS :
HI>0.5 using GAC O&M costs for public water -
Hl>.5 . . $161 million
GAC 1 Fundingof publicwater systems
S)’Stem_O&M for B O&M costs for private wells ~ $19 million
_ _ approximately21years B Capital costs for potential
T Fundingof privatewell O&M for over additional neighborhood $41 million
100years hookups
71 Fundingfor protectinga sustainablevater W Future contingency
supplyinto the future for HBV/HRIand plume 428 million
1 OakdaleandLakeEImoare suppliedby movement,and cost over
SPRW® ensurefuture water supply runs
1 Drinkingwater sourceremainsgroundwater W Drinking waterprotection $70million
Initial Capital Elements o
B ssomilon
2,062 homes \th new connections to
municipalpublic water systems Bl Stateadministration $22million
A total of 236 private wells witROET $of
these, 98 are newells
3 newpublicwells built (1 of these replace o
a contaminated well) Percent of $700nillion

6 new treatment plants with a capacity of
23,580 gpm

24 existing and proposed public wells
receiving treatment

74.6 miles of water mains

levels of contamination in the future

1 Communities will bear a lesser cast
continuetreatment below HE 1 once
Settlement funds are depleted than they
would under recommende@®ption 2
(HI>0.3)

1 Enables a proactive solution for alternate
sources of water for Lake Elmo and Oakdg

Why Select this Option? m
1 HI>0.5 provides a resiliency to potential w
lower HRL/HBV PFAS values or changing /
23%
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Figure 76. Community elements ofecommendedOption 3 ¢ Communityprojects, exceptOakdale
and Lake Elmo are supplied by SPRWS, witteatment threshold of HI>0.5 and GAC
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7.3.3 Comparison of recommended options

This section provides the same information preserite8ection 7.3.2 in a sid®/-side format to allow

for comparison of the three recommended options. Table 7.1 compares the estimated allocation of
costs for the options, Table 7.2 compares the initial capital investments of the options, and Table 7.3
compares the initial capital investments of the options on a commuhiscommunity basis. For
explanations of the cost categories in Table 7.1, refer to Section 7.3.2.

Table7.1. Comparison otost elements of theecommended options

Funding priorities

Initial capital costs

Option 1 (preferred)

$302.5 million

Option 2

r

$319.1 million

Draft, September 2020

Option 3

I

COMMUNITY
PROJECTS

$299.1 million

O&M costdor
public water
systems

$147 million for public
water systems for
approximatelyd0years

$131 million for public
water systems for
approximately35years

$161 million for public
water systems for
approximately21years

O&M costs for
private wells

$19 million for private
wells covering over

$24 million for private wells $19 million for private wells

covering ovell00years

covering overl0Oyears

100years
Capital costs for
potential additional - - -
neighborhood $41 million $41 million $41 million
hookups
Future contingency
for HBV/HRL and $38 million $33 million $28 million
plume movement,
and cost overruns
Drinking water - - -
protection $70 million $70 million $70 million
Sustainability and $60 million $60 million $60 million
conservation
State $22 million $22 million $22 million

administration

\
¢

v

i
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1 Table7.2. Comparison ofnitial capital investments of theecommended options

Option 1 (preferred) Option 2 Option 3
Hl>.5 HI>.3 r
GAC GAC i
COMMUNITY COMMUNITY COMMUNITY
Category PROJECTS PROJECTS PROJECTS
Source water All groundwater All groundwater Groundwater and SPRW§
H Number of newPOET$roposed 98 159 98
omes . ; —
receiving Cumulative number oPOETSincludes existing 236 297 236
and proposed
treatment : _
New connections to publigvater systems 2,062 2,062 2,062
Tota! §X|st|ng and proposed publievells 33 39 24
receiving treatment
Wells 5 new wells 5 new wells 3 new wells
New public wells built (3 of these replace (3 of these replace (1 of these replaces a
contaminated wells) contaminated wells) contaminated well)
Wells sealed; includes public and private wells 2,070 2,070 2,070
6 6 6
New treatment plants (total capacity) (total capacity is (total capacity is (total capacity is
Treatment 23,580 gpm) 29,580 gpm) 23,580 gpm)
plants Modifications to existing treatment plants L .
(ad dlitlionill & acii(l) g P (additional capacity is (additional capacity is -
pactty 1,750gpm) 1,750gpm)
Miles of water mains; includes raw water distributiortreated
R ) . 72 75.3 74.6
water distribution, and neighborhood mains
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1 Table7.3. Comparison otommunity-by-community initial capital investments forte recommended
2  options

Option 1 (preferred) Option 2 Option 3
SPRWS
Hls5
GAC
Community
Afton
Grey Cloud Island 1 Supply private wells witROET$ over threshold
Denmark
Maplewood
Cottage Grove 1 Treat 8of 12 existing public wells
1 Replace 2 existing public wells with 1 new public well
1 2 new treatment plants
1 Connect 67 homes
1 Supply other private wells witROETS8 over threshold
Lake Elmo 1 Drinking water supply from groundwater for future Connection to SPRWS
growth? 9 Connect 257 homes
9 Connect257 homes 1 Supply other private wells
1 Supply other private wells witROET$8 over threshold with POETS over
threshold
Lakeland | Connect 453 homes
LakelandShores 1 Supply other private wells witROETS over threshold
Newport 1 Interconnect with Woodbury
1 Connect 9 homes
1 Supply other private wells witROETS$ over threshold
Oakdale I Expand public water system to treat 2 of 9 existing pL  Connection to SPRWS
wells and 2 new public wells 1 Connect 58 homes
9 Connect 58 homes 1 Supply other private wells
1 Supply other private wells witROETS over threshold with POETS over
threshold

Prairie Island Indiar § Treat 1 existing public well
Community 91 1 new treatment plant
St. Paul Park 9 Treat 3of 3 public wells
1 1 new treatment plant
9 Connect 28 homes
91 Supply other private wells witROET8 over threshold
1
1
1

West Lakeland 2 new public wells
1 new treatment plant

Connect 1,190 homes to new distribution system

Conceptual Drinking Water Supply Plan
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Option 1 (preferred) Option 2 Option 3

‘!!!!f{hj !!l!}+b3
GAC GAC

COMMUNITY COMMUNITY
Community PROJECTS PROIJECTS
Woodbury 1 Interconnect with 1 Interconnect with Newpor I Interconnect with Newport
Newport 1 Treat 15 of 19 existing 1 Treat 14 of 19 existing
1 Treat 14 of 19 existing public wells and 5 new public wells
public wells public wells 1 1 new treatment plant

1 1 new treatment plant T 1 new treatment plant  § Supply other private wells
1 Supply other private well 1 Supply other private wells  with POETS over
with POETS$ over with POETSf over threshold
threshold threshold
a. Lake ElImo may need alternate sources of water to avoid adverse effects on WhiteaBednitial capital funds provide
funding for utilizing groundwater in ways that comply with the current Court Order. This funding level is based on a co
estimate of creating an interconnect from southern Woodbury; however, other approaches withifutigihg range may
also be explored.

7.3.4 Preferred option

The Cerrustees preferecommendedOption 1 ¢ Communityprojects with atreatment threshold of
HI>0.5 and GACAny of the three options would beasonable and necessary in response to PFAS
releasesn the East Metrpolitan Area, and noinconsistentwith provisions found in Minn. Stat. 115B,
MERLAHowever, the Cdrustees believe that recommended Option 1 is preferable because it provides
resiliency to potentially lower HRL/HBV PFAS values or changing levels of contamination in the future
without overspending on initial capital infrastructure. Aseault, it allows for more years of O&M
coverage by Settlement funds and a larger contingency fund to address future uncertainty that can be
directed where it is neededkurther, once Settlement funds are depleted, the 2007 Consent Order will
cover O&M cats for treatment only to H* 1; all of the options address this concern for private
residential wellsvith POET8y providing O&M funding for more than 100 yedrswever,
recommendedOption 1 reduces this additional cost burden for public water supplgontinue

treatment below HP 1 relative torecommendedOption 2.

A 45day public comment period and meetings on the 3 recommendations will be held during
September 180ctober 26.

The Cerrustees are plann@a series of meetings with communities and the public to explain the
recommended options, answer questions, and to continue discussions about community needs. This
process will include the following:
1 September 9: Briefing for work groups and legislature
Sptember 10: Release of the draft Conceptual Plan to the public
September 15: CitizeBusiness Group meeting
September 16: Government and 3M Working Group meeting
September 22 and 23: Four virtual public meetings {8 BM and 79 PM each day)
Late Septerber—October Oneon-one technical and leadership meetings with LGUs
October 26: Close of public comment period.

=A =4 4 -4 -4 A
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A recording of one of the public meetings will also be posted on the 3M Settlement website for those
who cannot attend a live public meeting. For more information or to submit feedback, please see the
3M Settlement website atttps://3msettlement.state.mn.us/

Once the public comment period has closed, theT@astees will review feedback from the public, and

the work groups and communities; finalize the evaluations of the recommended options; and make the
final decision. They will then draft Chapter 8 describing the outcome of the Conceptual Plan, and
provide the final Conceptual Plan to the public in January 2021.
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