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Water Withdrawals and Water Demand Estimates for East-Central lllinois :
2015 Update

Abstract

Total water withdrawals estimated by the U.S. Geological Survey (USGS) for 2010 for-the 15
county eastentral Illinois regional water supply planning area, excluding withdrawals for power
generation, were 328 thon gallons per day (mgd), approximately 140 mgdsl than in 2005.
Comparisonof the USGS estimated 2010 withdrawals with 2010 withdrawals modeled in 2008
(WHPA, 2008) found generally good agreement across all water use s&ctciiscomparison
should e viewed cautiously because there has been only one year (2010) with which to compare
estimated and modeled withdrawals.

Whenever possible, plausible explanations are provided for major differences between the
reported uses and the predicted water use.two priority sectors, public water supply and
irrigation, the 2010 scenario withdrawals were recalculated with updated input to the equations
used to calculate the scenario withdrawals. This generally resulted in improved withdrawal
estimates, suggestitige models are structurally correct and the greatest uncertainty involves the
prediction of input variables, such as populaaon climate.

Recommendations are made to improve water withdrawal data collection and subsequent sector
classification, anddr modeling irrigation withdrawals in Mason and Tazewell Counties. Given

the unpredictability of predicting the weather, and hence irrigation withdrawals in any given
year, it seems more appropriate to assess water resource impacts from irrigatiornrangerod
conditions based on historical experience, particularly recent drought conditions.
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Water Withdrawals and Water Demand Estimates for East -Central lllinois :
2015 Update

Introduction

In 2006, undema Governob &xecutive Order (EO20061), two priority regional water supply
planning areas in lllinois were selected to begin a process for assessing water supply demand and

the impact of meeting those demands on the re
11-county area in northeastertiribis and a 1&ounty area in eastentral lllinois. For eeh of
thetwoar eas, water demand 0 pat@anwatenser seeds Wwanr2e10 d e v e |

out to the year 2050. While those demand scenarios were being developed, models of each
r e g i sorfade svater and groundwater resources were also being developed with which future
water demands could be input. The ability of
future demand and the impact of such water resource development couliethssessed and,

most importantly, planfrmulated to address water resource shortcomings

Of concern for thigeport is the eastentral Illinois region, @lanning area overlying one of the
statebds major groundwat er ugteedadkinaw,eSangambnhand Ma h o
Vermilion river wat er s heds watemspplyraservioits laken g t h e
Springfield, Lake Decatur, Lake Bloomington, Evergreen Lake, and Vermilion LakelThe
countieswithin the eastentral Illinois watersupply planning region include Cass, Champaign,

DeWitt, Ford, Iroquois, Logan, Macon, Mason, McLean, Menard, Sangamon, Tazewell,
Vermilion, and Woodford (Figure 1).

Three principal reportsvere developed for this region: 1) a repdatying outthe detas of

scenarios of water demand 2050 (Wittman Hydro Planning Associaté§HPA, 2008), 2) a

repot assessing the impacts of meeting those water demands onithere s wat er r es
(Roadcap e al., 2011), and 3) a water supply planning documemnttainng goals and
recommendations for ma n a g i EastCenthakelllinoiseRggdionah 6 s wa
Water Supply Planning CommitteRWSPC,2009). Thep | anni n g rdconamemdations 6 s
included maintainng and updanhg the water resource models irghi of new geologic and

hydrologic data and just as importantlyt r ac ki ng waec Withdraveala data gor
comparison to thevater demand scenarios.

Thefocus ofthis report iso document reportel010water withdrawals in thelanningregion

by major water use sector, andmpare those data with the WHR2008) modeled withdrawal
scenariogor 2010. Whenever possible, plausible explanations are provided for mégoenides
between the reported usaad the predicted water use. For two prioggctors, public water
supply and irrigationit was possibleto recalculate th010 scenario withdrawals witlpdated

input to the equations used to calculate the scenario withdralmahcipal sources of data in this
assessment wepmpulation data fo2010 fromthe U.S. Bureau ofCensusandwater withdrawal
datafor 2010 provided by the lllinois State Water Survey (ISWS) lllinois Water Inventory
Program (IWIP) and the U.S. Geological Survey (Maupin et all4PMWaupin et al. (2014)
present estimatedses of water across the whole of the United States and statewide totals.
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However, ofgreater use to this report were detailed codengl withdrawal estimates published
by the USGS oitine at http://water.usgs.gov/watuse/data/2010/index.hithe USGSdata also
include estimates of the total county population served by B¥M8ell as county estimates of
irrigated acreageMuch of the data compiled by the USGS fllinois was providedoy IWIP.
Data fromlWIP were providedo INTERA by Conor HealyPat Mills compiled the 2010 lIllinois
data for the USGS, including estimations for irrigation and agricultural sector withdravals.
Mills also provided insight to the data via personal camication on several occasions.
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Comparison of 2005 and 2010 reported withdrawals

Except for theCommercial and IndustrialC&l) sector, withdrawals decreased or stayed
approximatelythe samefrom 2005 t02010 (Table ). This is predominantly an effedf the
difference in weather in 2005 and 2010. The year 2005 was hotter and drier than most years,
while 2010 was cooler and wetter than average.

Table 1. Water sectorwithdrawals reported in 2005 and 2010
in the 15-county region

Sector 2005 MGD 2010 MGD
Power Generation (PG) 1,443.80 1,105.99
Irrigation (IR&AG)* 235.14 87.85
Public Water Supply (PWS) 142.98 127.77
Commercial & Industrial (C&l)** 88.54 100.35
Self-supplied Domestic 12.42 12.36
Total With PG 1,922.88 1,434.32
Total Without PG 479.08 328.33

*Excludes Aquaculture withdrawals
**Includes Mining and Aquaculture withdrawals

As an indicatorof weatherdifferences Table 2and Figure 2 showthe normalizedor average
precipitationdeficit (19852005) and the precipitation deficits for 2005 and 2010. The deficit for
2005 was higher than the normal in all counties, whereas, the 2010 deficits were all lower than
the normal. In fact, the deficit in 2005 was on averagpe36entgreate than the normaknd in

2010, the deficitvas 50 perceribwer than normal.

Table 2. County precipitation deficits for 2005, 2010,
and the normal deficit (average deficit from 19852005)

Normal 2005 2010
County Deficit Deficit Deficit
(inches) (inches) (inches)
Cass 9.86 15.31 1.85
Champaign 9.17 11.77 5.60
DeWitt 9.21 12.52 5.38
Ford 9.45 11.68 6.54
Iroquois 10.55 11.06 6.23
Logan 9.92 14.28 6.40
Macon 10.34 11.67 4,01
Mason 9.81 15.99 2.15
McLean 10.34 14.93 7.30
Menard 10.15 16.21 3.42
Piatt 9.10 11.68 4.25
Sangamon 10.15 13.60 4.31
Tazewell 10.63 14.50 5.42
Vermilion 9.17 10.90 4.44
Woodford 10.20 15.96 6.26
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Figure2. Normal, 2005, and 2010 county precipitation deficits

The extreme weather diffence betwen these two years likely a majorfactor fordifferences

in water withdrawad. When the weather is hot and dry, demand increases. This is particularly
evident in the irrigation sector because irrigators must compensate for the lack of rain to ensure
the survival of their crops. In 200%rigation withdrawals were over double what was reported

in 2010 Table ). Demandalsoincreases in the public sup@gctorin hot years because people

use more water fdawn andgarden waterin@nd recreationSimilarly, cooling requirements in
hotter, dryer wedter requiregreater withdrawals in thé&l and Power Generation (PGgctors.

As a result, withdrawals decreased in eaatintyfor nearly every water use sec{@able 3.

While it is generally acceptetha energy demand increases when it is hotter and drier, it is
difficult to correlae local power demandvith local power generation. U2 to the nate of the
electric power market, it cannot be assumed tha@eased demand for power inside sedy
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area will be met withpowergeneratednside the study are&dlowever, adecrease from 2005 to
2010was seetn all of the power facilitiesvhich may be, in part, due weathereffects

A more deailed discussion comparing the USGS estimated 2010 watkdrastals with the
WHPA model scenario withdrawals for each watse sectoris presented in the following
sections. While a short description of model inputs is provided in each section, the reader is
encouraged to review the original water demand refWHRA, 2008). For the IR&AG and
PWS sectors, model stario withdrawals wee recalculated with known 2010 input variables.

Table 3. USGS reported county withdrawals by water-use sector in 2005 and 201@ngd)

PWS <elf -Jupplied PG calr IRGAGH

County Domestic

2005 | 2010 | 2005 | 2010 | 2005 | 2010 | 2005 | 2010 | 2005 2010
Cass 153 1.04| 034 023 - -] 183 168]| 1684 266
Champaign| 26.58 25.20| 1.38 1.50 - -| 554 255| 510 3.05
DeWitt 291 125| 045 042 9346 76521| 000 000| 0.93 0.17
Ford 1.67 1.48| 027 0.28 - - | 309 152| 090 066
Iroquois 219 216| 0.86 0.76 - - | 008 007| 268 270
Logan 357 292| 074 0.66 - - | 101 949| 216 044
Macon 2393 23.01| 0.07 0.68 - - | 1588 1526| 043 043
Mason 0.84 064| 058 049 109.4 31.24| 428 6.42|160.92 59.80
McLean 11.88 11.65| 121 111 - - | 073 061| 215 1.08
Menard 079 0.84| 0.22 0.06 - - | 008 010| 281 101
Piatt 124 131| 048 0.42 - - | 109 372| 051 031
Sangamon | 30.46 24.10| 298  2.66 3712 288.02| 5.06 8.08| 165 0.69
Tazewell 17.69 15.17| 028 0.43 25.9 21.20| 43.46 48.49| 36.16 13.65
Vermilion 9.68 9.24| 094 155 2.7 0.32| 337 221| 043 063
Woodford 802 7.76| 162 1.11 - —-| 304 015| 147 057
TOTAL 142.98 127.77| 12.42 12.36|1,443.80 1,105.99 | 88.54 100.35 | 23514 87.85

*Includes Mining and Aquaculture withdrawals
**Excludes Aquaculture withdrawals
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Power Generation Sector

nilt i s

reasonabl e
will change because of population growth aheé conomitant increase in economic activity.
The current use of electricityithin the study area is difficult to determine precisely. There is no
accurateor predictable correlation between local demand for power and Igeakration, both

now and in the futuredue to the nature of the electpower market. Increasing future electric
current!l y WWRA,2008n t he

to

demand may not be met by thesik ant s

expect

t thealbcounty studfanea ur e d

St U

A corollary tothe above quotation is that the six plants within the study area may ser@e mor
than the local demandA s
generation were made by WHPA (2008).téasl, approximatevithdrawals reported for 2005
were extended to050 (Table 9; changes to existingnd potential nevplant operations were
assumed to formulate lower and higher demand scerianote the highlighted column for 2010
and that allfuture scenario withdrawalsre the sameuntil 2020 with minor modifications

afterward

a resul t,

no

real

Apredicti onsc

Table 4. Future water withdrawal scenariosfor power generation WHPA, 2008)

County 2005 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
DeWitt 810.4 | 810.4 | 810.4 | 810.4 | 810.4 | 810.4 | 810.4 | 810.4 | 810.4 | 8104
Mason 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0
Sangamon | 371.3|331.5 | 331.5|331.5|331.5| 331.5| 331.5| 331.5| 331.5| 331.5
Tazewell 259 | 259 | 259| 259 | 259 | 259 | 259 | 259 | 259| 259
Vermilion 2.8 2.8 28| 28| 28| 28| 2.8 2.8§ 2. 8§ 2. ¢
Woodford 00| 00| 00| 00| 0.0 0.0A| 0.0A| 0.0A| 0.0A| 0.0A
Total 1,315 1,275 | 1,275 | 1,275 | 1,275 | 1,275 | 1,275 | 1,275 | 1,275 | 1,275

*Reduced to 1.6 mgd for LRI Scenario
AReduced to 0.0 mgd for LRI Scenari o
Al ncreased to 73.5 mgd for MRI Scenario

USGS estimates of power generation (in gigaWwatirs) and water withdrawals (in million
gallons per day, mgd) f&005 and 201@re summaried inTable 5 As presentedsome power

was gaerated in Macon County in 2005 but, according to the USGS, was classiflédP as

a C&l withdrawal n 2010 (P.C. Mills, personal communicationNo power plant exists in
Woodford Munty currently, but a new closéabp 650 MW plant was assumed to be built there
in the future under the MRI scenaribhe Lakeside Plant in Sangamon County was retired by
Springfieldos
as production went up while water use went down. There is also some uncertainty regarding the

2010,

power production in Vermilioil€ounty. This plant was closed in 20add may have been in the

replaced by

D a | tiompéant,

process of shutting down in 201®ccording to the USG3(C. Mills, personal communication),
reports to théJ.S. Department of Energy, Energy Information Administration for this pl@né
essentially the same for 2010 as for 2005; however, water withdrawals reported to IWIP, as

Pl

ant
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reflected inTable 5 were much lower in 2010 than 2005, suggesting power production was

much lower, too.While power production was slightly greater in Mason, Sangamon, and
possibly Vermilion Counties, total power production across the planning region, and hence,
water withdrawals, werlwer in 2010 than in 2005.

Table 5. USGS stimates of power generation and water withdrawals for 2005 and 2010

2005 2010
County Power Water Power Water
generation Withdrawals generation Withdrawals

(gigawatt -hrs) (mgd) (gigawatt -hrs) (mgd)
DeWitt 8,692.07 934.57 8,612.00 765.21
Macon 1,591.67 0.06 0.00 0.00
Mason 2,934.59 109.41 3,007.11 31.24
Sangamon 2,292.56 371.24 2,552.00 288.02
Tazewell 9,468.95 26.21 9,013.20 21.2
Vermilion 633.27 2.71 687.46 0.32
Woodford 0.00 0.00 0.00 0.00
Total 25,613.11 1,444.20 23,871.77 1,105.99

The estimated and scenariater withdrawaldor PowerGeneratiorare presented graphically i
Figure 3. While there is a very general agreemetie WHPA scenario withdrawals, by
samewhat mirroring the2005 reported withdrawalsgonsistently overestimatedthe 2010
reportedwater withdrawalsThisis aresult of decreased energy demam@01Q possiblydue to
milder weatherin 2010 than in 20Q0%andto the general economic downturrperiencedacross
the U.S.andlllinois. It is also possible some 2010 power demand was migtelmyumerous wind
power generators in the regioRurther, 8 mentioned earlierhé nature ofthe U.S. energy
marke is such that local electrical powdemandis not necessarily related the local energy
productionand vice versa
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Annual Water Withdrawals (MGD)

2010 Power GenerationReported vs. Modeled
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Self-Supplied Commercial and Industrial Sector

Typically, water withdrawal projections faelf-suppliedcommercial and indsirial (C&I) uses
areforecast in terms of pduction factors such as the number of units produced and the amount
of water needed per unit produced. An example of this is the amount of water needed to produce
a gallon of ethanol (EtOH), from ® 5 gallons of water per gafoof EtOH producedthese
assumptions wereised in the placement of surrogatelustrial plants to simulate future
industrial growthin selected study area countidalle §. Recall that to account for potential

new water intensive industries in the region, several ethanol pl@nésintroduced as surrogates

in the WHPA C&l scenariomodek. Existing IEPA air permits for new ethanol facilities
provided the locations and water withdrawals for the mopekilting in theaddition of four new

water intensive industries atige expansio of two existing indugtes.

Table 6. Ethanol plants included in the 2010 model for selupplied
C&l withdrawals (WHPA, 2008)

crare | el | T ot | e
Proposed Ethanol Plants P(rl\ag:w?)n EthOH] EthOH] EthOH]
(Mgd) (Mgd) (Mgd)
Champaign d Champaign Co. 125 1.03 1.37 1.71
Danville 8 Vermilion Co. 118 0.97 1.29 1.62
Gilman &Iroquois Co. 118 0.97 1.29 1.62
Gibson City d Ford Co. 118 0.97 1.29 1.62
Pekin Exp. 05 -Tazewell 57 0.47 0.62 0.78
Pekin Exp. 06 6 Tazewell 108 0.89 1.18 1.48

Unfortunately, for many productsaterinputs are unknown or proprietary. As a result, other
factors are used. In the case of the WHPA (2008) stmdgel inputs included weathezlated
variades (annual cooling dege days andsummer precipitation) and selected business
employment figures (health services, retaild manufacturing}o calculate a quantity of water
used per employee for various types of businesBegulation employment and water use
estimateperemployeewere notevaluaed for this projectRatherthan examining model inputs,

a simple comparison between the USGS estimates of 2010 C&l withdrawals and the WHPA
scenario C&l withdrawals is presented Where major differences exist, explanations are
provided.

Table 7summarizes that comparison and includes the USGS C&l estimated withslfawal
2005.Thes data are displayed Figure4; an explanation for differencés providedin Table 8
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Table 7. USGS 2005 and 2010sémated and WHPA 2010 senario C&l withdrawals

County USGS Est.Withdrawals (mgd) WHPA 2010 Scenario Withdrawals (mgd)
2005 2010 LRI CT MRI

Cass 1.83 1.68 1.37 1.55 1.90
Champaign 5.54 2.55 5.65 6.60 8.13
DeWitt 0.00 0.00 0.01 0.02 0.02
Ford 3.09 1.52 3.66 4.34 5.35
Iroquois 0.08 0.07 1.07 1.40 1.75
Logan 1.01 9.49 0.80 0.91 1.12
Macon 15.88 15.26 14.29 16.16 19.85
Mason 4.28 6.42 3.05 3.45 4.24
McLean 0.73 0.61 0.38 0.43 0.53
Menard 0.08 0.10 0.00 0.00 0.00
Piatt 1.09 3.72 0.94 1.06 1.31
Sanganon 5.06 8.08 4.19 4.74 5.82
Tazewell 43.46 48.49 29.07 33.16 40.77
Vermilion 3.37 2.21 3.29 3.92 4.85
Woodford 3.04 0.15 0.01 0.01 0.02
TOTAL 88.54 100.35 67.78 77.75 95.66

In their published estimates faithdrawals, the USGS maintains a separategory for Mining
withdrawals. Because IWIP and WHPA (2008) include mining withdrawadsthe C&l
withdrawals the USGSMining withdrawas were added to their C&l withdrawals to produce the
numberssummarized here. FurthevhenIWIP included power plantand golf courses in tire
C&l sector raw datahose withdrawals were removed for this sector summdsp, the USGS
considers fish hatcheries as Aquaculture and categorizes those withdrawalgrnigatien and
Agriculture (IR&AG) sector while IWIP, ad hence the WHPA scenarios, includes those
withdrawals in C&Il. This is principallyan issue in Mason County angecauseAquaculture
withdrawals are not a part of the WHARtructural model for IR&AG were moved to the C&l
sector for this summary.

Examindion of Table 7andTable 8shows generagreement between what sveported by the
USGS andhe WHPA C& scenario modefor most counties, with reasonabéxplanations for

most differences Table §. Reasons for major differences between the USGS expand
WHPA modeled withdrawals includ®) the expansion or reduction of C&acilities, including
yearto-year production variabilityb) variable withdawals in response to the weather, c)
attribution of the reported withdrawtd a different wateusesector (e.g.C&l vs.IR&AG), and

d) nonreporting of annual withdrawals by an industry or industries. These reasons are difficult
to predict, yet the WHPA model did reasonably well.

Although fournew EtOH plants were projected in the scenario withdrawaidy one of the
plantswas actually built in Ford Countyusing roughly the amount of water prescribed in the
model an existing plant in Tazewell County reportsjnificantly increased withdrawals,
greater than the 1.80 mgd total attributed to the twatgxpansionshownin Table 6

The counties with the most extreméferences were due to eithsuddenreportedincreass or
decreasein withdrawalsor uses not reportingtheir withdrawals (the USGS is not allowed to
contact a user directly, so witht supporting input from IWIP must accept a #teport as a zero
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withdrawal) In Champaign and Ford Counties, for example, one company with facilities in both
counties has not reported their withdrawals since 2006, an interesting dilemma in that their
withdrawals through 2005 were a part of the C&l structural model for those counties. Addition
of their last reported withdrawals to the USGS 2010 estimate produces a number close to the
2010 CT model withdrawal (for Champaign County, the surrogate EtOH witfadiishould be
subtracted from the CT model, while for Ford County, the CT model includes a surrogate EtOH
plant whose assigned water withdrawal is very similar to the actual built facility
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Annual Water Withdrawals (MGD)

2010 Commercial and IndustridReported vs. Modeled
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Figure4. 2010USGS estimated and WHPA model scenario @&hdrawals
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Table 8. Comparison of estimated self-supplied commercial & i ndustrial withdrawals

2010

2005 2010 2010 cT 2011 | Explanation of major differences
County USGS | USGS | IWIP* model IWIP* | between modeled and reported
(mgd) | (mgd) | (mgd) (mgd) (mgd) 2010 C&l withdrawals
Cass 1.83 1.68 1.77 1.55 1.73 | No major difference .

Model included 1.4 mgd surrogate
EtOH plant. Major user reported 2.7
mgd in 2005 & 2.4 mgd in 2006 has
not reported since.

Champaign | 5.54 2.55 3.4 6.60 2.76

DeWitt 0.00 0.00 0.04 0.02 0.02 | No major difference.

Model included 1.3 mgd surrogate
EtOH plant which is close to actual
EtOH plant Q. Major user of ~3mgd
has not reported since 2006.

Ford 3.09 1.52 4.5 4.34 1.46

Iroquois 0.08 0.07 0.003 | 1.40 0.003 | Included 1.3 surrogate EtOHplant.

One facility increased withdrawa Is
between 2006 and 2010 to ~8-10 mgd

Logan 1.01 9.49 956 0.91 1.07 per year. In 2011 & 2012, reported Q
decreased to ~ 1 mgd.
Macon 15.88 15.26 | 15.26 | 16.16 | 15.03 | No major difference.
Fish hatchery Q ~3.5-4 mgd classed
Mason 4.28 6.42 4.44 3.45 2.34 as IREAG by USGSadded here
Reported withdrawals ranged from
McLean 0.73 0.61 0.26 0.43 0.26 0.20-0.42 mgd from 2005 2012.
Menard 0.08 0.10 0.00 0.00 0.00 | No I/C withdrawals in the county.
Sudden 2.5 mgd increase in 2010
Piatt 1.09 372 3.74 1.06 352 withdrawal from a single existi ng

water user that has continued thru
2012.

In 2009, a facility doubled its
Sangamon 5.06 8.08 8.08 4.74 8.08 | reported water withdrawals,
accounting for the difference.

CT model included 1.8 mgd surrogate
EtOH plant; even so, 2010 wasan
anomalously high withdrawal year. In
2005, top 3 users =41.4 mgd,
averaged 39.4 mgd from 2006-2009,
then topped 45.9 mgd in 2010.

Tazewell 43.46 | 48.49 | 49.01 | 33.16 | 40.89

Model included 1.3 mgd surrogate
Vermilion 3.37 2.21 1.21 3.92 3.26 | EtOHplant; e xisting user reduced its
withdrawals beginning in 2009.

Woodford 3.04 0.15 0.6 0.01 0.00 | No major difference.

TOTAL 88.54 | 100.35 | 101.87 | 77.75 | 77.16

IWIP = lllinois Water Inventory Program, CT scenario = Current Trends model scen:
*IWIP data manually editedsing annal data from 2005 2012
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Irrigation and Agriculture Sector

The irrigation and agriculture (IR&AG) sector includes water withdrawals for row and sgecialt
crop irrigation, nurseriegjolf courses, and livestock watering (including cattle, sheeptsg

hogs, poultry, dairy, and horses). By far, the greatest percentage of the IR&AG sector
withdrawalsin the study area is attributable to row crop irrigation, accountingofeghly 95
percent of the estimated IR&AG withdrawals by the USGS in 20Hble 9). Irrigation in
Mason and Tazewell Countiedoneaccounts for 85 percent of the IR&AG total and 90 percent

of the irrigation withdrawals in the study area.

As mentioned in the C&tiscussion, the USGS consideiguaculture as part of the IR&AG
sedor; however, IWIP generally clagses such withdrawals in the C&l sector. This means that
the WHPA IR&AG stuctural model did not includeqgaaculture. Therefore, to maintain
consistency within the context of this report, when a known aquaculture witddras found, it

was removed from the IR&AG county total and moved to the C&I sector for that county. In
reality, this only occurred in Mason County for the state fish hatchery withdrawals.

Because of the overwhelming influence of row crop irrigatiorhavéiwals on IR&AG sector
estimatesthe IR&AG scenario model results are greatly dependent on two principal factors:
irrigated acreage and summer precipitation deficit. Unfortunately, irrigated acreage data are
difficult to acquire and highly uncertain. Anas one might expect, irrigated acreage is highly
variable in response to summer rainféligure 5 presents irrigated acreage estimates ftom

arms ofthe U.S. Department of Agriculturéhe Illinois Farm Serices AdministratioUSDA-

ILFSA) and the National Agricultural Statistics Servig@ SDA-NASS). The ILFSA data are

based on direct accounting of irrigated acreage while the NASS data is based upon a statistical
approachUSGSirrigated acreage data are aldoown and is primarily based on ILFSA data
when availableln additionthe irrigated acreageor the WHPA model scenariase presented

the models propaos an asymptotic growthio assumed maximums by 2050ne can see how
irrigated aceage changes frogear to year, antdow low the acreage was in 2010 compared to
2005 and especially to 2013, reflecting the hot, dry summers of 2005 and 2013 compared to a
cooler and etter than normal 2010. The NAS&ported irrigated acreage for 2012 was about
equal to U&S 2010 andL FSA 2007 estimates, but lower than the 201ASA estimate. Given

the severe drought conditions across the region anstateein 2012pne would expect a much
higher number in 2010.u8h differences refle¢he uncertainty involved providing consistent
estimates for irrigated acreage

The first two columns iTable9pr esent the fAnor mal 6 summer prec
summer precipitation deficit as calculated by the USBS&infall defcits are calculated by
accumulating weekly precipitation deficits or surpluses over the consecutive weeks of the May 1

to August 31 irrigation season for each county. The details of this calculation are presented on
pages 16866 of WHPA (2008). The aveage of this calculation over the 2@ar period from

19852 005 is termed the finormal o deficit and c
irrigation water that are applied on averdtieese calculations do not, however, consider other

major variables inflencing irrigationapplicationssuch as soil typer other weatherelated

conditions like temperature and windccording to WHPA (2008), the calculated 2005 rainfall
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deficits were generally greater thany of the other historical yearfable 9. The 2210 summer
precipitation deficitxan be seen to have bedanbelow the averagéigure2 andTable 9.

Becauseirrigation withdrawalsare not consistently reported to IWIP, the USGS calculates
estimats of county irrigation amourg by multiplyingcountyaveragedrecipitation deficis by

the estimated county irrigated acreag&€able 9. The lone exception is for Mason and Tazewell
Counties where the Imperial Valley Water AuthorityWA) estimates withdrawals thin the
Authority based on their local electrical cooperative power consumRiatier than calculate
irrigation withdrawals for these two counties, the USGS accepts the IVWA estimates as a
reported irrigation withdrawal and incorporates the IVWA inteitltountylevel IR&AG sector

data.

Inspection of Table 9 reveals the difference between the USGS estima@td IR&AG
withdrawal and the WHPA CT scenario model res@ibmparison of the USGS 2010 estimate
and all IR&AG scenario model withdrawals is prated inFigure 6. There is generally poor
agreement between the USGS estimated IR&AG withdrawals and the WHPA modeled 2010
withdrawals.Such differences are readily understaodsidering the CT scenario model sisiee

2010 CT irrigated acreage ofFigure5 and the normal precipitation defigippresented irthe
seconccolumn ofTable 9

When the model equation is recalculatesthg theactual2010 precipitatioreficit (third column

of Table 9 and 2010 reported countyrrigated acreage the CT model estimated IR&AG
withdrawalsagreefairly well with the USGS estimated withdrawdBigure 7 and Table 9 i
note that therecalculation greatly reduces the modeled IR&AG withdrawals such thiea
vertical axes offrigures 6 and 7are not the same seallThe model does nphoweveyreproduce
the IR&AG estimated withdrawals for Mason and Tazewell Counties very bveethuse the
WHPA model was not calibrated on the IVWA datis disagreement could eproved in
severalways byincluding 1) a factor for soil type the WHPA IR&AG malel does not incide
any input forthe sandy soitypes of Mason and Tazewell Countshich require more irrigation
application than the rest of the study araad 2) an expanded summer precipitation deficit
periodto include September and Octolbethe curent model includes thiday 1 through August
31 irrigation period but the IVWA has often includeS8eptember and October deficits. These
two factors could be combined to simulate past IVWA withdraestimates, possibly in
combination with a correction dtor, to simulate the IVWA estimates.
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Table 9. Comparison of precipitation deficits and estimated and modeled IR&AGwithdrawals

2010

Recalculated

0Nor ma Summer USGS 2010 | WHPA 2010 2010 CT
County S“.”.‘m‘?r Precipitation I.R&AG CT Scenario Scenario
Precipitation .- Estimated Q IR&AGQ
Deficit (in) Deficit (mgd) (mgd) IREAGQ
(in) (mgd)

Cass 9.86 1.85 2.66 14.0 2.73
Champaign 9.17 5.60 3.05 5.0 2.74
DeWitt 9.21 5.38 0.17 0.8 0.17
Ford 9.45 6.54 0.66 0.8 0.54
[roquois 10.55 6.23 2.70 2.7 2.34
Logan 9.92 6.40 0.44 1.7 0.45
Macon 10.34 4.01 0.43 0.3 0.17
Mason 9.81 2.15 59.80* 95.4 17.91
McLean 10.34 7.30 1.08 1.7 0.85
Menard 10.15 3.42 1.01 2.5 1.03
Piatt 9.10 4.25 0.31 0.4 0.23
Sangamon 10.15 4.31 0.69 1.3 0.54
Tazewell 10.63 5.42 13.65 33.9 16.88
Vermilion 9.17 4.44 0.63 0.6 0.49
Woodford 10.20 6.26 0.57 1.2 0.51

*Excludes ~3.21 mgd for state fish hatchery (aquaculture) which is included in USGS IR&AG estimates
but is classedas C&l by IWIP and so wasot part of the WHPA model for the IR&AG setor.
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Acres Irrigated
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Figure5. Reported and model scenaitibgated acreage in the £ounty study area.
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2010 Irrigation & AgricultureReported vs. Modeled
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2010 Irrigation & AgricultureUSGS vs. Recalculated Model
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Public Water Supply Sector

As discussed in great detail by WHPA (2008), thegipal variables used in tHeublic Water

Supply (PWS) demand model were population served, air temperature, precipitation,
empl oyment fraction, price of water,dmedTla h
principal demand driveraccounting for 97 percent of the variability in PWS withdiawis

population servedThis factor was of particular interest becausgith USGS countyevel

population served estimatasis the onereadily available input variable the modelto allow
recalculation of the 2010 PWssenariovithdrawals

The WHPA PWS model used population served (by public supply) derived from lllinois
Department of Commerce & Economic Opportunity (DCE@)jections of population. Those
countylevel DCEO projections along with the 2005 and 2010 Census data are presédiatiele in

10. Excepting Vermilion County, the DCEO consistently projected population growth, often
exceeding actual growth, and never population declines. This has direct correlation to the
population served estimates and, therefore, PWS modeled scenario withdrawals.

Table 11 presentghe U.S. Geological Survey (USGS) estimates of total PWS withdrawals for
each county for 2@, the modelscenario PWS withdrawals f@010 (from WHPA, 2008), and
recalculated scenario PWS withdrawals for 2Qf@lated with the USG®8stimdes of 2010
population served-igure8 andFigure9 graphically present the comparisons between the USGS
estimated withdrawals and scenario predictidiigure8) and scenario recalculatiorfsigure9).

Overall, thePWS scenario withdrawals compare well withe USGS 2010 PWS withdrawal
estimates. PWS withdrawals within the-ddunty studyarea totaled an estimatd@7.8 mgd

while the 2010 predictions by WHPA (2008) ranged from 129.9 to 132.6 mgd and the
recalculated model withdrawals ranged from 127.8 to 130.4 mgd. Both prediction estimates are
within 5 percent of the USGS estimated 2010¥Withdrawal.

Absolute differences (i.e., in mgd) can be somewhat misleading in that a small difference in
withdrawal may actually represent a large relative difference to the cotaity withdrawal.

Table 12presents the model differences from the US£&38mate as a percerilany county
model PWS resudtare within 10 peent of the USGS 2010 estimaldese include Champaign,
McLean, Piatt, and Woodford Counties forthbdhe original model estimatnd the recalculated
model estimate. County PWS witlagval predictions that fell outside the 10 percent range but
improved to less than 10 percent upon recalculation include: DeWitt, Ford, Iroquois, Macon,
Mason, and Tazewell. Three county predictions were within 10 percent of the actual, but fell
outside thel0 percent range upon recalculation: Menard, Sangamon, and Vernliole. the
origind 2010 model scenarspas well as the model scenario recalculatiovere within 1 mgd

of actual, Cass Countyds act ua lmodelswithdrawalsval wa
on the order of 80 percent over the actWat have o ready explanation for this

Actual population changes that did not follow moderate grdarecasts provided by the DCEO
for the regional water supply planning studies are one reasavhipthe model predictions do
not match actual PWS withdrawals. Even the moderate growth rates predicted by fBICEO
2010did not mirror population decreases in many counties in the studyTaele (0.
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Table 10. County Census and DCEO projected populdons

D.CEO Actual Projected
County 2005 Celjsus 2010 Census Projected Population Population
Population Population 201Q Change (%) Change (%)
Population
Cass 13,898 13,642 14,722 -1.84 5.93
Champaign 184,905 201,081 194,234 8.75 5.04
DeWitt 16,617 16,561 17,885 -0.34 7.63
Ford 14,157 14,081 14,706 -0.54 3.88
Iroquois 30,677 29,718 32,524 -3.13 6.02
Logan 30,603 30,305 31,353 -0.97 2.45
Macon 110,167 110,768 111,957 0.55 1.62
Mason 15,741 14,666 16,615 -6.83 5.55
McLean 159,013 169,572 168,611 6.64 6.04
Menard 12,738 12,705 13,598 -0.26 6.75
Piatt 16,680 16,729 17,023 0.29 2.06
Sangamon 192,789 197,465 195,115 2.43 1.20
Tazewell 129,999 135,394 139,616 4.15 7.40
Vermilion 82,344 81,625 78,181 -0.87 -5.06
Woodford 37,448 38,664 39,362 3.25 5.11
TOTAL 1,047,776 1,082,976 1,085,502 3.36 3.60

Further, here is much uncertainty in the population served data. Oftentimes, the IWIP data show
communities reporting the same population served for many years in a row. In some cases, the
population servedeported to IWIP is less than the Census population. And for PWS facilities
serving multiple communities, it is not clear whether the population served reported for that
facility includes all the communities it serv@&ecause population servedta form lhe basis for

much of the model predictive accura@ppulation served uncertaintigslp to explain why the
recalculated model withdrawals do not alwayatch the actual withdrawals.

New population projections, to the year 2025, have recently been pitepwaréhe lllinois
Department of Public Health (IDPH). The IDPH projections have the benefit of the 2010 Census,
whereas the DCEO projections used in the planning studies to date were necessarily based on the
2000 Census, the most recent data availableaattime.A comparison of the DCEO and IDPH
projections is presented in Table 13. Because the PWS demand model is based upon population
served, not population, no attempt was made to recalculate future PWS deittaticte IDPH
projections. However, it ishwious that with approximately 72,000 fewer people projected to
reside in the planning region than DCEO projected for 2[@25, water will be needed than was
projected for PWS and, quite probably, other water use sectors asNwo#dl.that these
projections are not uniform across all the planning region counties with some counties projected
to exceed DCEO population projections.
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Table 11. Comparison of USGS estimated 2010 PWS withdrawals, 2010 PWS scenario estirsate
and recalculated 2010 PWS Scenar estimates(in mgd)

USGS 2010 2010 PWS Scenario Predictions* (mgd) 2010 PWS Scenario Recalculations (mgd)
couny Wﬁﬁggaf:g Z\r/]\;) LRI cT MRI LRI cT MRI
Cass 1.04 1.84 1.85 1.86 1.90 1.92 1.93
Champaign 25.20 25.26 25.65 25.79 27.67 28.10 28.25
DeWitt 1.25 1.37 1.39 1.40 1.20 1.21 1.22
Ford 1.48 1.76 1.78 1.79 1.52 1.54 1.54
Iroquois 2.16 243 2.46 2.48 2.13 2.16 217
Logan 2.92 3.33 3.38 3.40 3.24 3.29 3.31
Macon 23.01 24.78 25.13 25.26 24.21 24.55 24.68
Mason 0.64 0.81 0.83 0.83 0.68 0.70 0.70
McLean 11.65 10.96 11.14 11.20 11.02 11.20 11.27
Menard 0.84 0.79 0.80 0.81 0.73 0.74 0.75
Piatt 1.31 1.17 1.19 1.20 1.18 1.20 1.20
Sangamon 24.10 22.56 22.88 23.01 21.08 21.38 21.50
Tazewell 15.17 16.89 17.14 17.24 15.96 16.20 16.28
Vermilion 9.24 8.68 8.81 8.87 7.58 7.69 7.74
Woodford 7.76 7.30 7.43 7.47 7.73 7.86 7.89
TOTAL 127.77 129.94 131.88 132.60 127.82 129.74 130.44
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Table 12. Differences betweerJSGS estimated 2010 PWS itindrawals, the 2010 PWS scenario estimage
and the recalculated 2010 PWS scenariostimates(in percent)

USGS 2010 2010 PWS Scenario PredictionDifference s from | 2010 PWS Scenario Recalculation Differences from
County Estimated PWS USGS Estimated* (% USGS Estimated* (%6
Withdrawal s
(mgd) LRI CT MRI LRI CT MRI

Cass 1.04 77 78 79 83 85 86
Champaign 25.20 0 2 2 10 12 12
DeWitt 1.25 10 11 12 -4 -3 -2
Ford 1.48 19 20 21 3 4 4
Iroquois 2.16 13 14 15 -1 0 0
Logan 2.92 14 16 16 11 13 13
Macon 23.01 8 9 10 5 7 7
Mason 0.64 27 30 30 6 9 9
McLean 11.65 -6 -4 -4 -5 -4 -3
Menard 0.84 -6 -5 -4 -13 -12 -11
Piatt 1.31 -11 -9 -8 -10 -8 -8
Sangamon 24.10 -6 -5 -5 -13 -11 -11
Tazewell 15.17 11 13 14 5 7 7
Vermilion 9.24 -6 -5 -4 -18 -17 -16
Woodford 7.76 -6 -4 -4 0 1 2
TOTAL 127.77










