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April 9, 2013

Mr. Jeff Smith Chairman
Imperial Valley Water Authority
25865 E. County Road 1000 N
Easton, IL 62633

Dear Chairmarsmith

The lllinois State Water Survey (ISWS), under contract to the Imperial Valley Water
Authority (IVWA), has gerated a network of rain gauges in Mason and Tazewell Counties since
August 1992 and a network of groundwater observation wells since 1994. The purpose of the rain
gauge and groundwater observation well networks is to collecttésngdata to determinbée
impact of groundwater withdrawals during dry periods and during the growing season, and the rate
at which the aquifer recharges. This letter serves as thegdaeport for Yea20, which covers
the time period from September 1, 2@through August B, 2022.

The groundwater observation well network consists3ofells, MTOW-01 through
MTOW-13. The observation wells are drilled wells between 2 and 6 inches in diameter. With the
exception of MTOWO5 and MTOWAOQ9, these wells are equipped with pressuansducers that
electronically log the groundwater level data.

In Year 15, a new well was drilled to replace MTE\V This new well, named Snicarte
#2, or MTOW1A, hastaken the place of the original well (MTOWL1 or Snicarte #1) within the
monitoring well network.

In accordance with our agreement, each well, with the exception of MU®#Whd
MTOW-09, is visited by ISWS personnel during the first few days of the month during irrigation
season and approximatelyfnionthly during the noirrigated potion of the year.

A 25-site rain gauge network (Figure 1) was established in late Auguwi8p
approximately 5 miles between gaugébe network was reduced to 20 sites in September 1996.
The rain gauge network is maintained by a Mason County resBlein Ransophired to visit
each site monthly. During these visits the charts are changed, data downdmadether routine
services performed. Champaigased ISWS personnel visit the rain gauge network to perform
major maintenance and repairs as eeed
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Figure 1. Configuration of the 13site observation well and 25site rain gauge networks

Data reduction activities during Ye20 of network operation are similar to those
performed during the previod® years. Each month, hourly rainfall amaésiare totaled from5t
minute digital data and are placed into an array of values for the 20 gauges. This data array is used
to check for spatial and temporal consistency between gauges, and to divide the data into storm
periods. If the digital data are ssing, hourly rainfall amounts from the analog (paper) charts are
used. In the rare event that data from both a data logger and the corresponding chart are missing,
the hourly amounts are estimated based on an interpolation of values from the neargsliagrro
gauges.

Groundwater levels for each well for the period of record (Septembel1-A2@ust 31,
2012) are in Appendix AThe entire period of record is showor MTOW-05 and-09 because
these wellsdo not have digital recordeasid have been maagdonly periodically since 2005.
These two wells have been shown to mimic streamggagdie lllinois River. Stage data from the
lllinois River can be used, if necessaxyrecreate groundwater levels in those regions of the study
area. Each hydrograp also contains the daily precipitation for the nearest rain gauge.



Since 1995, the IVWA has estimated irrigation pumpage from wells in the Imperial Valley
based on electric power consumption. Menard Electric Cooperative provides the IVWA with
electricpower consumption data for the irrigation services they provide during the growing season
(JuneSeptember). The pumpage estimate asstina¢ application rates for the irrigation wells
with electric pumps ithe Menard Electric Cooperative also are repnggive of other utilities
and other energy sources. Past estimates were based on the assumption that 33 percent of the
irrigation wells were irthe Menard Electric Cooperative in 199997and40 percent in 1998
2001.

In 2002, the U.S. Geological Surv@ySGS) updated the formula used to calculate
pumpage by closely measuring the pumping rate at 77 irrigation systems serviced by Menard
Electric. The updated formula provides estimates that are appreciably lower than the previous
formula by approximately@percent. Therefore, irrigation withdrawals for the years 1997 to the
present were recalculated using the new formula, replacing earlier published estimates (reports
through Year 2 use the original formula).

The Year20 dataset was used to produce suamies for all storm data for each station and
the network; monthly, seasonal, and annual rainfall totals; analysis of the rainfall and groundwater
level fluctuations; the data obtained from the kbegn monitoring well network; the database
showing thendividual storms in the Imperial Valley region; and an updated version of the
irrigation pumpage data.

Precipitation Analysis

The Year20 network precipitation o21.44 inches wadelowaverage13.93 inchesbelow
the previous®y e ar 0 s abS@3eincheg. & was thedrigstyear in the20 years of network
operation.Fall, winter,spring and summein Year20werebelowaverage in seasonal total
precipitation with the summethe driesiand springhe seconddriest of20 yeass. Table 1 gives
themonthly precipitation totals for each rain gauge within the network during2Q=ar

Figure 2 presents tt0-year network average, and Figure 3 presents the annual
precipitation pattern for Ye&0. During Year20, annual gauge totals varied frdid. 73 inches at
site20to 25.91 inches at sitd8 (Figure 3. Eleveninch differencesbetween gauges in annual
precipitationamountsare not unusual during any given yaapresenting natural variability. If
large differences between individual gaugesrepeatedyear after yeathis would suggest
measurement errouring this year, &.1 inch differencewas found between the gges at sites
18and24.

Only November and December of 2Dfeceived above average precipitatduring Year
20. All other monhs of the year received below average precipitation (Figugds®he network
received34.11inches less precipitation than in the wettest year (I1983). Year 20 was the
driest of the 20 years of network observations.



Station

Tablel. Monthly Precipitabn Amounts (inches), Septemberl20August 242

Sep
3.93
2.85
3.76
2.25
1.79
4.12
2.56
2.27
1.41
2.25
2.51
1.27
1.31
2.02
1.69
1.20
1.59
1.99
1.8
2.03

2.23

Oct
0.33
0.46
0.26
0.28
0.45
0.52
0.18
0.20
0.42
0.34
0.46
0.50
0.51
0.81
0.57
0.33
0.70
0.49
0.50
1.06

0.47

Nov
4.65
4.44
4.46
3.82
4.40
3.89
4.45
4.06
4.20
3.41
4.13
4.09
4.04
4.52
4.27
4,14
4.53
4.26
3.09
3.96

4.14

Dec
2.82
2.9
2.47
2.75
2.88
2.68
2.82
2.91
3.08
2.98
2.63
2.82
3.01
3.80
3.31
2.99
3.34
3.75
3.06
3.23

3.01

Jan
0.93
0.65
0.50
0.69
0.66
0.52
0.89
0.55
0.53
0.63
0.61
0.58
0.54
0.83
0.87
0.53
0.59
0.57
0.74
0.53

0.65

Feb
1.35
1.02
1.01
1.14
1.30
0.98
1.03
1.17
1.28
0.99
1.12
1.14
1.13
1.30
1.25
1.02
1.23
1.11
1.11
0.83

1.13

Month

Mar
1.15
0.99
0.98
1.23
1.60
0.79
1.59
1.25
0.79
1.02
1.12
1.01
0.97
1.12
1.31
0.86
0.86
0.76
1.07
0.69

1.06

Apr
2.05
2.53
3.53
1.77
2.24
2.13
2.03
1.81
1.94
2.24
1.87
1.52
1.93
2.18
2.27
1.70
1.95
2.18
2.12
1.79

2.09

May
2.01
1.44
2.18
2.77
2.68
2.21
1.97
2.12
2.71
2.93
1.47
2.88
2.52
2.5
2.36
2.18
2.15
191
1.92
1.15

2.2

Jun
1.75
0.97
1.04
1.48
1.16
1.05
1.58
1.26
1.25
1.18
2.10
1.06
0.86
2.27
2.07
0.93
1.31
0.95
1.21
1.62

1.36

Jul
0.57
0.34
0.31
0.77
0.20
0.24
0.28
0.99
0.37
0.38
0.05
0.13
0.52
1.50
0.68
0.29
0.08
0.54
0.25
0.37

0.44

Aug
4.18
4.62
2.74
3.35
3.9
2.63
1.62
1.85
2.04
2.92
1.65
1.81
3.02
3.06
1.92
1.56
2.42
2.60
2.06
3.49

2.67

Total
25.72
23.21
23.24
22.90
23.26
21.76
21.00
20.44
20.02
21.27
19.72
18.81
20.36
25.91
22.57
17.73
20.75
21.11
18.95
20.75

21.44
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Figure 3. Total precipitation (inches) for September 201-August 2012
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Figure 4. Precipitation (inches) for September 20lLland October 201
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Figure 5. Precipitation (inches) for Nwember 201l and December 201
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Figure 6. Precipitation (inches) for January 202 and February 2012



a. March 2012
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Figure 7. Precipitation (inches) for March 202 and April 2012
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Figure 8. Precipitation (inches) for May 202 and June 202
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Figure 9. Precipitation (inches) for July 2012 and August 202
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