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Water source by locale

Why we forecast at the
regional scale

Groundwater, shallow bedrock/glacial
Groundwater, sandstone

Mixed groundwater sources, shallow/sandstone
Mixed sources, Fox River/groundwater

Mixed sources, Lake Michigan/groundwater
Surface water, Lake Michigan

Surface water, Fox river

Surface water, Kankakee River

Long-range planning forecast is

used to Inform: ﬁ_ | Source: lllinois State Water Survey, 2014
* ISWS’regional groundwater flow %
model

« Understand the larger water
supply context

« Water supply and conservation
planning, including the integration
of land use and water planning
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Current Forecast



Regional demand for water by 2050

Regional Water
Demand and
Socioeconomic
Forecast

Note: Private residential wells are
not included.

Source: CMAP ON TO 2050
Regional Water Demand Forecast
CMAPON TO 2050
Socioeconomic Forecast.
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Forecasted demand exceeds groundwater supplies

Projected changes -
in water demand by
water source, 40 +35%
+ (o) 0
2011-50 0 33%
Lake +19% —
o Michigan 4% +20%
Shallow  Sandstone Fox Kankakee  Other
Aquifer Aquifer — River River River —

Source: CMAP ON TO 2050
Regional Water Demand
Forecast.

Millions of Gallons per Day (MGD)
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Have you used the forecast?
If so, how did you use it?

If not, can you fill us in on why not?
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Next Update



Value of regular forecasting
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Value of regular forecasting
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Goals of the update

* Improve the spatial scale of the forecast

* Explore different scenarios to inform future decision-making

* Improve forecast quality for unit water demands

* Improve predictive ability for unit water demands

e Coincide with CMAP's regular forecasting schedule and process
* Improve usability for utility and municipal stakeholders
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~180 municipalities
have their own public
water supply

~34 municipalities
served by private
wells
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~180 municipalities

have their own public
water supply

~34 municipalities
served by private
wells

Unincorporated
counties served by
private wells

T
s



Municipal forecast based on
building an understanding
between annual water
withdrawals and factors
that influence demand:

» Population

» Employment

» Housing density

» Household income

- Home age

- Conservation trends

- Water price

- Temperature &
Precipitation



Assume municipal
boundary is the service
area of the water system to
connect demand factors to
withdrawals



However, we know there
are private wells and
smaller scale community
water systems distributed
across the region.

We don't want their
population, employment,
and other attributes
contributing to the
municipal analysis since
they are getting their water
separately.



Using CMAP's land use
model, we are connecting
these wells to parcel
information so that we can
handle these sectors
separately




r=1r = 1 Municipal Water Supply Sector

I 11 ] ~180 municipalities
_I___ 'I_ I___ 1 Unit use forecast (Gallons Per Capita Per Day, GPCD), derived with multiple regression
I i1 [
Domestic Self Supply Sector
~34 municipalities, unincorporated county areas
Unit use forecast (GPCD), derived with multiple regression

Smaller scale Community Water Supply Sector
~220 smaller facilities serving subdivisions, mobile home parks, etc
Unit use forecast (Land use based)

Industrial, Institutional, Irrigation & Commercial Sector
~440 facilities
Unit use forecast (Land use based)

- Power generation
Identify consumptive use and hold constant



Use CMAP’s Land Use Model —-léﬁél':'illzii%ﬁi
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Land use-based forecasts

Develop land use factor from historic data:

* Water withdrawals / building square footage or
withdrawals / acreage

e Categorize by building type

Forecast withdrawals based on land use model
projections for building types

Chicago Metropolitan
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What are the main determinants
of water use?

* Acres

 Building square footage

* Housing density

* Water price

 Conservation trend

 Proportion of homes built after 1990

* Household income

 Ratio of local employment to population
* Temperature

* Precipitation

Sﬂﬂ%t W Chicago Metropolitan

........ -INDIANA Agency for Planning



What are we not capturing?

* Land use mix

 Nationalland cover dataset

 Spatial pattern analysis of development
* Social dynamics
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Fixed Effects &

Pl s
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Fig. 1 Conceptual framework relating neighborhood effects to parcel-

Building Scale Water Use
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Structurad Characterishics Social Conditions

Meighborhood Conditions

level water use

Source:

Stoker, P.; Hinners, S.; Buchert, M.; Levine, Z.; Jackson-Smith, D.;

Sustainable Water Resources Management vol: 5, issue 3, 2019, pp. 1303

stabus
Eoial Dynamics

Clustering

Fixed effects: control for group
characteristics influencing water
use

A growing body of research
shows geographic clustering of
high/low water use.

Use spatial analysis to explore
groups clustering


https://search.grainger.illinois.edu/discovery/sourcelog.asp?writetodb=yes&ID=1386840&ebscotitlelink--http://www.library.illinois.edu/proxy/go.php?url=https://search.ebscohost.com/login.aspx?direct=true&site=eds-live&scope=site&db=edselc&AN=edselc.2-52.0-85088116554

Scenarios

Water 2050 included three
scenarios that were based on
7 different factors

Sea bRl
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Table ES-2 Assumptions for Factors Affecting Future Water Demands
in the 11-County Area of Northeastern Illinois

Scenario 1- Scenario 2- Scenario 3 -
Factor Current Trends (CT) Less Resource More Resource
or Bascline Intensive (LRI) Intensive (MRI)
Total population CMAP projections CMAP projections CMAP projections
r —_— _— —_— _— — _— —_— _— —_— — —_— _— —_— — —_— _— —_— _— -
AR More population in More population in
Distribution: of CMAP projections | Cook and DuPage | Kane, Kendall and

population of growth

industrial activitics

Median houschold

|

|

I Mix of commercial/
|

I income

h — —_— — —_— -
Demand for clectricity

|

I Power generation
|
|
|

I Future water prices

I Irnigated land

Water conservation

e - -

Livestock

Weather (air
temperature and

Current trends

Existing projections
of 0.7 %/yecar growth

9.61 kWh/capita +
0.56% annual growth

No new plants within
study area, 3 units
retired

Continuation of
historical trend

Recent increasing
trend (0.9%/ycar)
will continue

Constant cropland,
increasing golf
courses (10/decade)
Bascline USDA
growth rates

30-year normal
(1971-2000)

precipitation)’

countics

Decrease in high
water-using activitics

Existing projections
of 0.5 %/year growth

9.61 kWh'capita
without growth

— — — —
No new power plants
within study area, 3
units retired, 2 plants
convert to closed-
loop cooling

50% higher rate than
historical trend

Higher future price
increases (2.5%/year)

Decreasing cropland
+ no increase in golf
courses

Bascline USDA
growth rates

30-year normal
(1971-2000)

McHenry counties

Increase in high
water-using activitics

Higher growth
of 1.0 %/ycar

- — —_— _— —_— l
9.61 kWhicapita +
0.56% annual growth
Two ncw power
plants in study arca
with closed-loop
cooling

No extension of
historical trend

Prices held at 2005
level in real terms

Constant cropland
increasing golf
courses (20/decade)
Baseline USDA
growth rates

30-year normal
(1971-2000)

“ Changes in normal weather conditions were considered under separate climate change scenarios.



Scenarios

Explore different scenarios to inform
future decision-making

 Water conservation

* C(Climate change

* Water price

Chicago Metropolitan
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K CMAP

Nora Beck
nbeck@cmap.lllinois.gov

Margaret Schneemann
mschneemann@cmap.lllinois.gov




