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Background & Motivation

What is a water atlas?

* A compendium of water data and information
« Avisual and narrative way to communicate technical and geographic information

of India
Faces
Purpose: outreach and engagement Extremely
High
Water Stress

* Develop a tool to:
« Promote a shared understanding of water and water supply planning
» Better understand regional and subregional challenges
« Aid communications with new audiences

vww.indiawatertool.in WORLD RESOURCES INSTITUTE
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Audiences

Anyone interested in learning about water and water supplies

Municipal / public water suppliers

« Engage communities around their local perspectives of water challenges to provide relevant content
and inform the development of the next regional plan

Others

« Neighborhood groups, educators & students, advocacy groups..
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How can the atlas be used?

By communities and other stakeholders:

« Communicate with residents about water issues and services

« Build support (value) for water and water services

* Engage with neighboring communities around water supply planning challenges
* Educate students and others about water and water planning

By the Council:

 Engage communities around their local perspectives of water supply challenges
« Develop sound data and information to inform regional plan development

 Engage internal audiences to better connect water supply planning to other
Council planning efforts

[12uno9 uejijodoalja

» Reach out to new and non-technical audiences



Challenges

Water supply data is How do we describe Water supply
varied and comes challenges that information can be
from many sources cross 186 political complex and
boundaries? highly technical
« Collate data from cities, « Water resource and  We need to be able to
regulators, watersheds, supply system communicate with folks
academia, agencies, Met sustainability can’t be who don’t do this
Council, and others. fully addressed within everyday if we want
single political units. people to value water and

water services and
engage in water supply
challenges.
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Inspired by large library atlases

Combines maps, graphics,
charts, and other figures.

Can be updated as new data
and information becomes
available

Currently in PDF format but
aim is to have a more
interactive online format in the
future

Pages are 11" x 177
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Saint Paul’s Historic Waters

Less than !,_ =4 Cartagraphar; Margaret Lobkig

2019

1 5 Onee a landscape scattered with wellands, lakes, and streams, very few of these historic walers exist foday. Those that do
of Saint Pal's remain have been significanily impacted by humans. This spread explores how water has been and confinues to be central

historic water {o the landscape of present-day Sainl Faul through the location of historic walers and the history of the cify’s developmend.
features exist today
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While urban development has mesnt the demise of major water festures such 32
Fhalen Creek, development woulds't heve heen possible withous these historic
waters. The Bhzlen Creek snd Lake system fcilitsted urban development in 3

mumber of ways, and much o the local community is just now beginaing to
acknondedge the importance of this aystem to Saint Paul's urban ecosyrtem.

In 1565, the Saint Paul Water Company buil a glant o Lake Phalen, which
served a2 the primary source of water for the cify until 1513, Lake Phalen
started to ke viewed 22 an amenity when the Saint Paul Board of Park Commiz-
s bought e e s surrounding lead n 1383, e e abshrs,
and dredzed the tlands to tothelake
e e CEa e mauﬁ;hm,,mm;,md
boating, for which the lake is o6l vaed todzy

Msjor European setflement arcand Fhalen Creek began in the 1550 when
Stadich and Tish immigrants formed the Sweds Hollow and Connemar Fatch
communities i the creeks valley, using the creek for bathing, cleamng, i

irrigaan
sndsevge Sharly e el o g g ks slong

banks, which allowed for ezy grading in the constrackon of the

tracks. Througheut the 1708 radroad companies flled in parts of the creek

valley to allow for the growing railroad mebwork, and eventually enclosed the

creek i1 undergroand funnel: mdﬁﬂ:dmihﬁhhauuh)nfq“dhdm
the 15501 and 15302

In 1556, Swada Hellow was claared and its remaming ravidents svictad dus to
wmsaitary lving conditions, vet the valler waemt clazned up unt] sfer the
railroad companie: Jeft the ares and it wax ated 21 7 nature center in 1576
Onlyin 2001 did the Cityof Saint Paul begia 3 3-pear shoreline restoration
project svound Lake Fhalen that restored 74% of iz natural vegetation. Since
then thare have been stéempts o uncover portions of Phalen Creek that are ofi]
buried, but nome have been successful

conservative artimate
of all current majer

™ public snd private
g (ruch s

houses but aot
e
mtersect with

“%  lustoric waters.

At least

0.

of existing
buildings stand
on hustorie
waters
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Draft Atlas Contents

Regional Setting

* Regional background

» Regulatory roles & regional planning
« Water planning & governance

» Land use, development, & growth

« Water resources

« Water challenges overview

« Water use

 Water demand

» Water efficiency

* Climate & weather

« Source water protection & contamination
» Resource connections & interactions

« Water values & equity

7 Subregional Settings

Subregion background

Land use & development

Water resources

Water supply systems & treatment

Water use

Growth & demand

Water efficiency

Climate & weather

Source water protection & contamination
Resource connections & interactions
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Water Supply Planning Subregions

Criteria:

« Started with existing subregional
working groups

* Inclusive of the entire metro

 Looked at broad geologic and
hydrologic characteristics

« Shared water source and supply
challenges

Note: Some communities are in multiple
subregions. This is traditional for some
communities, and we want to be flexible.

7-County Metro
Subregions

NORTHEAST
NORTHWEST

CENTRAL
EAST

WEST

SOUTHEAST
SOUTHWEST
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Water Supply in the Twin Cities
Metropolitan Region

The Twin Cities Metropolitan Planning Region (Meiro) consists of the seven counties that surround Minnesota's two
largest cifies of Minneapolis and St. Paul. About 58% of the state’s population fves, works, recreates, and relies an
the water resources in the Metro. Drinking water is supplied by a combinafion of over 100 public water suppliers,
shared community systems, and private wells.

Public Water Supplies
in the Metre

Public water supply systems are mosily operated by individual communities although in some areas water pumped and
treated by ane community may be sold or delivered to another. For example, the cifies of Minneapolis and 5. Paul provide
water fo some neighboring communifies. Residents and businesses not served by municipal or public water supplies
rely on private wells for their drinking water. Farms, industries, even recreational land ke parks and golf courses rely on
the same water sources fhat provide drinking water. Private wells and those operated by commenical interests are the
responsibility of the individual owner's or business.

Growing Pepulation

The region’s populafions continues fo grow as more people choose fo live, work, and play in the area. By 2040 the
population of the region is expected to increase to 3.7 million people. More people and development means mare water
is needed. To mest current and future water demands we must understand the challenges of the past and the present,
think holisfically and invest strategically in our water supply systems. We lower risk by planning and preparing for future
stresses that will be placed on drinking water resources and on our water supply systemns.

B Hennepin M Ramsey W Dakota W Anoka B Washington W Scott Carver

1,600,000 People

1,400,000

Thrive 2040
Community
Designations

ANOKA

The seven-county region consists of many different communities, from farming-based townships fo densely developed
urtzan areas. Recognizing that one size does not fit all, the Council uses community designafions fo group communifies with
simillar characteristics in order to plan more sustainably. Preparing for future growth and development requires considering
the water resources, water systems, and water service providers in order to ensure the needs of communities, businesses,
and residents will be met and that resources will be available for future generations.

= Guide regional growth and development to areas that have urban infrastructure in place and the capacity to
accommodate development and redevelopment.

= Establish land use expectations, indluding overall densities and development pattems, for different community
designafions.

= (Owfline the respective roles of the Council and the individual communities and strategies for planning for forecasted
growth.

= Understand how the resources needed to sustain growth are utilized and impacted locally and regionally.
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Water Resources

Water Use

The large cities of Minneapolis and 5t. Paul, and communities they serve, rely on the Mississippi River for their water supply.
In the case of 5t Paul that water from the river enters a series of lakes north of the oty before it is treated and delivered
to custormers. Deep groundwater aguifers are usually used as the source for public water supplies, as well as industrial,
commercial, and agricuftural uses ouiside of the urban center.

QUATERNARY - supplies 24 city systems TUNNEL CITY-WONEWOC - supplies 30 city systems
PRAIAIE DU CHIEN-JORDAN - supplies B3 city systems  MT. SIMON-HINCKLEY - supplies 35 city systems

WEST ST, AL EAST
Ramaey County Washinglon Gty

ITY SUFEN

WETE

M e

s, BUT OHLY RIMOR AMOUNTS

- SRR WAIFER

CATY-WOREWOC ACLIFER can

THE MISSISSIPPI RIVER -
supplies 19 municipal systams

-I-l

. CORFINEG LAYER

SRADY-HINCHLEY ADLWFEF:

Mlany communities, farms, and private residents with private drinking water wells rely on shallow sandy sediments to provide
their water supply. Public water supplers also use these shallow groundwater sources in communities where highly-productive
aquifers are more difficult to access. Those near-surface sedimenis are the first fo be impacted by contamination from the
surface or during pericds of drought.

Bedrock Geslogy

Deep groundwater aguifers are usually used as the source for public water supplies, as well as industrial, commercial,
and agricultural uses outside of the wban center. Private drinking water wells are usually in shallow {Quatemary)
sediments deposited when continental ice sheets retreated 18,000 years ago.

The Prairie du Chien and Jordan (FDC.J) bedrock aguifers are highly-productive
wiater sources and cover much of the Central. East and Southem portions of
the metro. In the Western and MNorthern part of the meiro, communities rely on
some combination the deeper Tunnel-City and Wonewor aquifers and shallow
sandy (sedimentary) aguifers. The deepest wells pull water from the Mt. Simon
aquifer, whose water has been dated fo be 6,000 - 30,000 years old.

Sandstone, Siltstone, Minor Shale, Congolomerate
Galena Group

Decorah Shale

Platteylie & Glanwood Formations

St. Peter Sandstone

Changing Water Sources in the Metro
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Groundwater pumping has driven regional water use frends over recent decades. In the early
1080's, as more suburban communities developed and built water freatment facilities to serve - Ferment Grounwsi=r Jource
their residents, more groundwater than surface water was pumped for the first fime. That trend
has continued over the past 40 years as the suburban areas of the metro confinue fo grow. -Pe"mm”m'\e""m.m:“"":E
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Estimated 2040 Aguifer Conditions Based on 2070 Observed Pumping

The regional groundwater model was developed and run -:-mmmmu I i 100 crawdown
fo esfimate what the future might look like for the region’s
groundwater aquifers. Looking out to the yesr 2040, & [N Snesmmoons [ 0% 200 crowdown
groundwater pumping were fo increase by 20%, further aguifer - T - P p——
declines would be expected across the metro. Understanding

l \ h l l n what the future might lock like is essential to sustainably plan for wntreon: [ 202400 cramacan
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Public and private water supp in the Twin 25 Mefro region face a variety o lenges that E

can limit the i of plentiful, clean drinking water. The challenges may be local or regional
er o hart pericds of time. The sustainability of drink

sideration as the metro region continues to grow,

Vhile we cannot

predict e r what is ome, we are able to use our past experie s and nical

informafion how to pr our water resources and use them = y. Water supply issues

generally fall into 2 categories: Quantity and Quality. Having enough water now and in the future

is essential to the health, well-being, and economic vitality of metro region.

MT SIMON - HNCKLEY
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Climate & Weather

Changes in global climate influence local weather, which impact water
resources and water supply systems. While we don't know exactly
what the future will look like, we can expect increases in temperature
and precipitation. We also should be prepared for greater vaniability
in our weather patierns and extended perods of drought. A less
predictable future increases the challenge of maintaining safe and
reliable drinking water supplies. These challenges require resilient
water resources and infrastructure.

Inrecent years, increased storm intensity, longer penods of drougit,
and warmer winter nights have been occcuwring more frequently.
These changes are likely extending the growing season, increasing
demand, and raising fhe risk of contamination amd infrastructure
darmage due to flooding. In the past, long and intense drought periods
hawe occurred leading impacting water availability and quality.

7
;

2%

5
2
3
2

14%

Canl Sorm owe- Myisapali g 91
Creabar- Gastga . Ladon
Fubluber: The Wimaspcon Star, Masssds Hstocel Society

Precipitation Trends

Cnear the past 40 years the awerage annual
precipitation is abowt 35 imches. Most precipitation
runs off or is stored temporarily in surface waters ar
shallow groundwater. Only about 173 of precipitation
is available to replenish groundwater aguifers.
Groundwater replenishment has not kept up with use
over the past 150 years.

Muost precipitation in the mefro area falls during the
late spring and early summer months, with May and
Jume accounting for about 28% of the year's fotal.
Significant periods of drought in the 1830°s, 70's, and
80's hawve had large impacis on water resources and
paolicies. During percds of drought there is greater
water demand and less aguifer recharge.

Climate Medeling: Annual Infiltration

We can use models of future dimate conditions fo estimate what groundwater recharge might be like in the future. A
future with more greenhouse gasses and a warmer atmosphere generally results in less water being available to recharges
groundwater aquifers in the future. While models are not a crystal ball that predicts the future, they do provide us a

reasonable picture of what the future might look like.

8 7 8 5 4 3

ka

Palmer Hydrological Drought Index
Twin Cities Metro (1380-2013)

DCirought Perod - Mon-Drought Perod

Hyrological drought describes e effects of precipitation on
surtace and subsurtace water supiles This drought Index atiempts
o acxount for hydrolegical Impacts of drought that take longer fo
devedop and ragover from.

1988-89 Drought =

Het | Dry s ers

Pl -

o -

2007

20

2%

20
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Water Efficiency

Many faciors influence how much water is used. Weather, home type and size, the age of infrastructure, and the number
of peaple using water are all related fo how much water needed and used. In many homes and facilibies more water

is used than is necessary to meet the needs of residents and businesses. Efficient water use is the combination of
strategies, practices, and equipment that limit excessive water use.

Indear Efficiency

As buildings and infrasiructure age, new technologies come online, and consiruction codes change the
amount of water being used by individuals and equipment can be more than is needed. Indoor efficiency
increases when equipment in homes and businesses is replaced by more efficient versions and/or water use
practices change (i.e. taking shorter showers or changing a manufacturing process). As new buildings are built
and older buildings are retrofit efficency is gained.

Home Age by
Census Tract

Mewer home bulkds k=nd $0 haes more energy and waber eMclent appllsnces and

s I lger RO |5 Feplaced with oument, more efRCent
wersions. The Enengy Pollcy Act, signed Info laar In 1532, fook effect on January 1, 1554,
Thiz =ghsiation 528 new federal eficiency siandarnds for many seciors inciuding home:
sppliances and walsr of foliets Trat fhan 1.6 gallons per fush was
oastiawved. New plumbing and home appliances can bz costly, parficulsriy for low Inoomes:
residents. Renbers and those lving in mul-unit desiings ofien don't haes confrol oeer
how their homes. are managed. Langer lols kend o kave more area dedicabed 1o grass
and ndscaping. Smaller lot sizes tend o be In mors kighly deveiopsd areas with =z
orass and landscaping hat's imgated during the summer monhs.

In communities where efficient water use for residential homes and lawns has been promofed, more

water may be conserved by helping local industries, commercial propertfies, and multi-unit residential
facilities to be more efficient water users.

MnTAP and Metropoelitan Council Partnership
Cumulative Dollars Saved 2013-2021

By 201, cumplanive warer savings from e MnTAP and Memopoliian Corncil parmership axcesdad 300 mifion gallans.

4.5 milion doliars saved

4
The Minnesola Technical Asslstance Program (MNTAP) |s an cutreach program at the UniversRy of
33 Minnesoia. MNTAP nelps Minnesota businesses develop and Implement Industry-tallored solutions. that
prevent pollution at the source, maximize efMcient use of resources, and reduce enengy use and COSs
3 o Improwe public heakh and the environment. With funding provided through the Clean Water Fund, the
Metropodtan Councll has supported more than 30 MATAP Interns at businesses throughout the metno area /

y

Outdeoor Use

About 15% of all water used in the metro is for outdoor purposes ke lawn irrigation. This use almost
exclusively occurs during the summer months and more water is used outdoors in communities that rely on
groundwater for their drinking water. These areas tend to have larger kot sizes than others and newer homes
that hawe imigation systems installed.

Outdeor Water Use as Percent of Whele

= Mimo —— Morinzast Southeast  —— West
Cerfiral [East Soulttwest —— Norhwest

Maodem syshem C often Bo &% “smart offer
Irigation audits empicy several chniques b Meni®y IneMcencies i il 3 ! "u.- e
home and commeercial inrigation sysfems. Leaks, broken sprinkier heads, & B Ep—— e _ these r =

and placersent ssues can lead fo excesshe use and waier being used on
pavement rather tham on the lasms and plants that peed It

def=rmine low msch water ks peeded for laems and Bndscaping lowering
‘oubdoor water wse and costs for komes and besinesses.

InefMcient lawn and landscape IMgation conmiDUDe 10 BXCRSEIVE L56. SMAIT MMganon conrolers for hmes, aparment cOmpNexes,
and commercial lots help people to use only the warer neaded o Maini@in grass and plants, and can lower warer bilfs for some USers.

Positives Hegatives

kY J The most popular turigrass In Sharicomings of Kentucky Bluegrass include
i LSS the northem US, Kentucky m:m“mmﬁmf Its gormancy during drought, heat &lress
bl Lot B Bluegrass s used for lawns, ol urm‘“mm 9903, erance. generaty poor shads

P FHPTSER polf coursas, parks, and fialds. perfarmance, and disaase suscapiiblity

Pemﬂ":rmﬁ!:hh Walued for Its quick gemination, imm”mmmm
|3WME, parks, and goif falrways. B ; o=

e Ly £ First Introducedinthe US asa
ROREEIIN forage grass. use of Tall Fescue  Valued far s drought awoidance. RS R E v e

suscepiblity to lce cover damage, ka
:;:hegmlnh1mmd wear tolerance, and disease reslstance tzture, EloW QrESn-up, and perceptions.

Fine Fescuss are a group of grasses being researched at the Unlversity of Minnesota. These are versatle Qrasses
with greater draught talerance and e abliRy to grow well in Sun and shade. The twa main types of FIne Fescues ae
bunch and mizomatous. Common fine Tescues that form bunches are Hard Fescue, Chewlngs Fescue, and Sheep

Fescus. Rhlzomatous Fine Fescues Include Strong Creeping Red Fesoue and Slender Creeping Red Fescus.

Fin_i! Féscues
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Source Water Protection

Water suppliers, MPCA, and MDH work o ensure that our water resources, water supply wells and distribution systems,
and citizen health are protected. There are extensive well and drinking water testing programs and monitoring requirements
that protect drinking water supplies in Minnesota.

Other areas are identified due to specific resource management concems. Those concemns may be related to water
availability or contaminafion concemns that need fo be considered to ensure safe and reliable drinking water supplies.
However, there are long-ferm and short-term drinking water challenges in all parts of the metro.

Across much of the metro there are drinking water management areas for wells and surface water supplies. These areas are
identified to help protect and manage water resources. However, many of the areas exdend beyond the political boundaries of
the communities they are meant to protect. This presents a management and planning challenge that requires collaboration

Mortheast Groundwater Management Area

Dﬁmmm
Groundwater Drinking Water Supply Management

EHMMM-MME& Areas (DWSMAs) represent the 10 year time
i : of fravel to public water supply wells. Wellhead
Surface Water DWSMA - Priority Area B protection planning in these areas helps to ensure

that contamination at the surface doesn't reach
I:I Special Well Construction and Boring Area public drinking water supplies.

{0 DNR Monitoring Well

#s Major River

MPCA What's in My Neighborhood?

Contamination sites in urban paris of
the metro area are diverse in type. The
map to the left shows parts of downiown
and mortheast Minneapolis. Hazardous
wiaste, investigafion and cleanup,
tanks, and multiple program sites are
concentrated in this area.

SUBUREBAN

-

Caontamination sites in suburban paris
of the metro area are less concentrated
than in the urban core. The map to the
left shows suburban development in
Diakota County. Contaminafion types in
thiz map are similar fo those abowve, but
include more stormwater sites.

RURAL

Contaminafion sites are least dense in
rural parts of the metro. The map o the
left shows partofwestern Canver Counfy.
Since agriculiure is the dominant land
use type in this area, feedlots are by
far the most common contamination
site, but other contamination types are
present as well.

(®) Muitiple Programs Feediots

B Air Quality @ Hazardous Waste

@ Investigation and Cleanup @ Solid Waste 4 Tanks

4 S5TS

® Stormwater & Water Quality
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— 0 people per acre
— 1 person per acre
3 people per acre
& people per acre
T people per acre
14 people per acre (maximum)

The Western water supply planning area spans a large area of the metropolitan planning region siretching from the
near western suburbs bordering Minneapolis and the communifies around Lake Minnetonka to the more rural areas
of western Hennepin and Carver Counties. Density in this part of the metro generally follows growth and development
pattems, with the most dense areas being older suburban areas near Minneapolis and areas further west that have seen
consistent growth over the past few decades.

Water resource and supply system challenges exist in all communities and are as diverse as the areas the West
Subregion spans. Small towns or rural centers face some challenges that are very different than growing suburban
communities or more highly developed areas. The Minnesota and Crow Rivers, Lake Minnetonka, Minnehaha Cresk
and other strearms and weflands are important social, cultural and economic parts of the West Metro landscape. Many
of these features are connected fo groundwater aquifers and supported by upwelling groundwater.

[19uno) uelljodoala



Land Use & Development

The Morthwest subregion is covers a large portion of the metro planning area with a vanety of community types ranging from
urbam to rural. This subregion is bisected by the Mississippi River, which flows from the norfhwest portion of the subregion
to the more urban and highly developed southeast. A mix of single family detached housing, industrial areas, parks, and
commercial comridors line both sides of the rver. In addifion to parks along the Mississippi River, there is extensive, and
fairly evenly distributed parkland in this
subregion, often surrounding large wetland
and lake complexes. Many communities
in fhis subregion are designated as
suburban edge or emenging suburban 2020 Generalized
edge, meaning this is a growing subregion. Land Use
Agricufture in this subregion B less
densely concentrated than in ofher parts
of the metro, and is instead interspersed
with undeveloped land and housing. As
growth continues agricuttural and natural
areas will kely be converted into more
urbanized landscapes.

5

Thrive MSP 2040
Community Designations

This phodo sheows parts of Dayton and Champlin in 1945. Roads out acroas the phoio om both sides of the Misshsppl River through simost exclusively
) agricultural areas. Smal farm houses can be seen as well a5 perodic forested aneas.

o
\ Y
I:l ekl I:l R S ek ke | T 0 s
\Urban [ S — B v o miona [ seer
Agriculure
S [ PeTe——
I:| e . B sscons

Impervieus Surfaces and Runoff

An impervious surface is an area where water is unable to
pass through into the ground {typically a water-resistant,
artificial structure like a sidewalk). Impervious surfaces
imcrease the volume and speed of runoff and limit groundwater
recharge, which can negatively impact water resources and
ecosystems. In the Morthwest subregion, most impenvious
surfaces are concentrated in and around urban and suburban

development. As the region continues to grow and develop
more land conversion to impervious surface is likehy.

i

CThampdin mol cenfly, in 2016 1545, this anea
elopments, athletic Aeids, golf o - d more. Waler u
waler.
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Water Supply Systems & Treatment

Many Southeast Metro residents receive treated groundwater from a municipal/public water supplier. Water suppliers go
through many steps to access water sources and then treat that water to ensure their customers are able to have clean and
o infrastructure and any water treatment in their homes. Businesses may receive water from a water supplier or have
individual permits to pump water for agricultural or golf course imigation or other commercial and indusirial purposes. To be
sustainable communities and the region must consider how growth, land use changes, cimate impacts, inequity, and other
challenges stress water resources and supply systems.

Wells in the
Southeast Metre

As the Southeastem Metro continues fo grow, more people will begin fo rely on municipal’public water supplies for their water
needs. To deliver service to more homes and businesses, cammunifies may need new infrastructure like addibional wells and
new senice lines. Expansion of water supply systems comes with costs and is not without financial, social, or environmental risk.

Communities Planning
far New Well
Infrastructure by 2040

Communities Planning
for Hew Treatment
Infrastructure by 2040

Communities Planning
for Hew Distribution
Infrastrueture by 2040

Drinking Water
Treatment Process

Water ks pumped from a surface water or
groundwater sounce,

Filtration

Thee water moves thrawgh a serles of filkars that help remove addiional particles,
bacierla, chemicals, and more.

as of 072013 as of 072019 as of 0712019
_d -
| || | ),
: K
Burnsville Burmnisville Apple Valley
Apple Valley Rosemount Rosemount
Fosemaount Hastings
Hastings Farmingion
Farmington
Disinfection Storage Distribution
Fluoridation

Past fiitration, dsinfecting chemicats
(often chiorine) are added to the

water io kil any Ingering parashes,
viruses, and bactera.

i

Fluoride Is added to water

fo promote dental health by
presenting tooth decay and
strengthening enamel.
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Water Use

Many factors influence the amount of water pumped for municipal / public water supplies. The number of homes and
businesses connected to the system. weather condibions, use behaviors, and other factors all influence water demand.
By looking at historical pumping and use trends we can undersiand how water demand is influenced by these factors and
betier prepare for the future.

Water Use Trends

Many factors influence the amount of water pumped for municipal / public water supplies. The number of homes and
businesses connected fo the system, weather conditions, use behaviors, and octher factors all influence water demand.
By looking at historical pumping and use trends we can understand how water demand is influenced by these factors and
betier prepare for the future.
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Pzak pumping in the Central subregion occurred during the late 1880°s
reaching a peak of over 68 billion gallons per year. Pumping lessened slightly
durimg the 1880°s but remained relatively steady ower the next 20 year pericd
even as the area confinued fo develop and grow in population. Pumping has
continued to slowly decline over the last decade. At present, about 10 billion
gallons less are pumped inthe Central subregion than in the 1880's.

Il A~nnual Galions Pumped

=== Total Gallons Delivered

Residential Gallons Delivered

Outdoor Use Percent
of Subregion Pumping

Percent of Groundwater
Pumped by Subregion

Regional MunicipallPublie
Pumping by Source

19%

Across the metno, about 65% of all

water extracted by municipalipuble
water supplers |5 grouncwater
Surface water use ks concenirated In
the ceniral mesra.

Central communiies pump  about
1% of all groundwater pumped
by municipalpublic waber suppllers
acress e meto region.  100%
of surface water s pumped In the
Cenfral mefro athough some other
communiies wse water from sources
that are freated as surface water.
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About 10% of water pumped in fhe
Ceniral subregion goes bo cutdoar
USEE.
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Climate & Weather

Summer-te-Winter Pumping Ratio, 2000 - 2019
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Across the metro, communities use 2-3 times as much water In
tne summer as the winter. In s5ome communities, summer water
Range of summer-to-winter raties from use has been as high s 5- or E-limes winter usage. Hod, dry
Individual communities in subreglon summers and ineMalent outdoor water use worsen this trend.

- AVETage ratio for subregion

Pumping Impacts on Groundwater

When wells are pumping they are using energy to pull water from underground aguifers. Hotter summers and exdend
penods of drought can lead to increased groundwater demand and aquifer drawdown creating ever larger cones of
depression. Excessive groundwater pumping can lead to well conflicts, where one well is pumping so much that it's cone
of depression impacts neighboring wells. If new wells need to be dug deeper to access water this increases costs io
communifies and private well owners, making our water resources less resient and increasing energy use.

Well

Initial Water Table Position

DAYMET

in most places.

Inches of infliration

Climate Medeling: Annual Infiltration

does not necessarily mean more recharge, as growing seasons extend
and rain events are less frequent. Riecenily, global climate models were
used to estimate future weather conditions in the metro region. Modeling
of the water available fo recharge groundwater aguifers under these
future chimate scenanos generally shows that recharge would be lower

Extreme Weather and Changing Climate

Climate and weather are ahways changing but over recent decades the impacts of ever-increasing greenhouse
gasses have been felt locally. Across the state we are sesing less exfreme cold and a warming of winter nighis.
Winters are becoming shorier, extending the growing season. More precipitation is falling in the form of rain, but if's
happening more during infense storms and there seems fo be more variability (less predictability) with our weather.

These changes create challenges for water resources and drinking water suppliers. Less predictable weather
means demand is less predictable. Increases in storm intensity and frequency means a greater chance of flooding,
stormwater issues, and increases the opportunity for wells to be overtopped and contaminated. During extended
wei periods, rising water tables can cause localized flooding impacting homes, infrastruciure, and public spaces.

Average Temperature Change in the Metro Region

B v e

1881-2010 81.1°F 1881-2010 T8 °F
2050-2070 BRT°F 2050-2070 17.2°F
Projected Change +7T.T°F Projected Change +9.6 °F

Average Precipitation Change in the Metro Region
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1881-2010 4.4 1881-2010 29

2050-2070 .07 2050-2070 297

Projected Change +0L6" Projected Change o

Changing Seasons

Temperature amnd precipitation
trends fell us that the metro region is
generally gefting warmer and wetier
and will continue to do so in the
future. Howewver, these temperature
and precipitation changes are mnot
evenly distributed throughout the year.
Although we are getting wammer overall
our winter lows are rising faster tham
our summer highs. Similarly, we seem
o be geffing wetter during some parts
of the year and drer during others.
These changes along with greater
weather variability are making water
demand predictions more difficult and
increasing the stresses on our drinking
water resources and supply systems.
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Source Water Protection

Protection of drinking water starts by protecting our water sources and is everyone's
respansibility. This means everything from properly disposing of housshold chemicals and
waste like motor cil to cleaning up sites contaminated by past industrial and commercial
activities. It also means being aware of our current activities and how they might impact
water resources. Road salt, ferdilizers, and pesticides all infilirate the ground and find
their way o our wellands, lakes, rivers, streams, and groundwater aquifers. Once these
pollutants get into the environment they can be very difficult to remeove. Limifing our use
and instiuting best management practices helps to protect our drinking water supplies.

Groundwater Contamination in the East Metro

PFAS contaminafion of ground and surface waters in the East Metro has created public
health concems and waler treatment challenges for public supplisrs and private well
owners. PEAS chemicals can be long-lived in the environment, reguiring significant time
and financial resources fo remediate.
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From the Minnesota Pollution Control Agency:

Per- and polyflucroalkyl substances (FFAS) are a large group of nearly 5.000 different synthetic
chemicals that are resistant to heat, water, and oil. Invented in the 1830s, PFAS have been used
since the 1240s and are siill commonly used for their water- and grease-resistant properfies in many
industrial applications and consumer products such as carpeting, waterproof clothing, upholstery,
food paper wrappings, cookware, personal care products, fire-fighting foams, and metal plating. A
few of the most studied PRAS are known to be hazardous to human health. Some manufacturers
have chosen to stop using them and EPA has established niles on some of their uses, but generally
speaking PFAS continue fo be usad widely in industrial applications and consumer products.

Pollution Sensitivity to Near
Surface Materials

Drinking Water Supply Management
Area Vulnerability

Any chamicals we spiil or inTentionally add 1o the worid
around US N 8XCESS Can CONMNant surface and ground
warers. Everyday acTiviTias wsing salt in the Winmer

on our roads and sidewal

Contamination Sites and Areas

This map of poliution sensitvity shows many

areas where the nature of the geologlc material
Indicates groundwater may be more suscepible o
contamination. Glaclal sediments are shalow across
much of Washington County making groundwater mare
vulnerabie to contaminants. Sedrock valleys, fauks,
and karst in the South and East parts of the subreglon
have created prefarential fiow-patns i deeper aguifers
making groundwater In these areas more susceptibie

fo patential poilusion.

‘ery High Low
High Wery Low
Moderaiz

Cinking water supply management areas represent
he land area that contributes water to pubdc watsr
sUpply wells over 10 years. Contaminants entering
the ground hawe a greater chance of making

thelr way to pubilic drinking waler wels. These
areas ofien extend beyond poiltical boundaries

and owerlap creating management chalienges that
require communication and coliaboration betwesn
communities.

. Monhoring well showing srea of
groundweater contamiration

Q cronpese [ Somemnaton

Known contamination sites that are actively
managed by communities and the MPCA
are identified on this map. Each contarinant
and site presents ifs own unique challenges,
but with proper clean-up, management, and
remediation activities water resources and
human health can are protected.

19405 2002

Manufacturing 3M notifies
and widespread

MPCAPFAS

MPCA detects Superfund
PFAS at disposal | program initiated amM

2003-2004 2007 2010

use begins was defected in | sites and identifies
a Cottage Grove an area of 150

produciicn well

square miles

of groundwater

» -

“-‘\-

contaminatio
73

State of MM sues

2018 2021

3M and state State drinking
agree fo water plan for
seftlement the East Metro is
finalized
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Summer — Fall 2022

Fall — Winter 2022

Spring — Summer 2023

Seek draft content feedback

» Internal: water resources planning staff

« External: public water suppliers
Working with EOR and Young Consulting to facilitate conversations

Revise draft content
« As input and/or new data comes in update content

« OQOurintent is to update this content on an ongoing and
as needed basis

Prepare to publish

* Print, digital, web, etc.
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