Step 2 — Characterize Water Use and Forecast Demand
2.1 Current Water Use

The following is a summary of water use by customer class. There are three distinct classes. 1-Residential, 2-
Commercial and 3-Institutional (Schools).

Table 2.1a — St. Charles Mesa Water District Total Use per Customer Class

Year # Taps Growth Usage Use/Tap
Residential % Ac.-Ft. Ac.-Ft./Tap
2000 3,606 - 1,684 0.47
2001 3,639 0.92% 1,609 0.44
2002 3,681 1.15% 1,611 0.44
2003 3,729 1.30% 1,487 0.40
2004 3,753 0.64% 1,383 0.37
2005 3,786 0.88% 1,549 0.41
2006 3,810 0.63% 1,559 0.41
2007 3,835 0.66% 1,499 0.39
Year # Taps Growth Usage Use/Tap
Commercial % Ac.-Ft. Ac.-Ft./Tap
2000 161 - 327 2.03
2001 163 1.24% 267 1.64
2002 165 1.23% 209 1.27
2003 167 1.21% 250 1.50
2004 169 1.20% 208 1.23
2005 171 1.18% 259 1.51
2006 177 3.51% 242 1.37
2007 182 2.82% 177 0.97
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Year # Taps Growth Usage Use/Tap
Institutional % Ac.-Ft. Ac.-Ft./Tap
2001 8 - 95 11.84
2002 8 0.00% 88 11.03
2003 8 0.00% 86 10.78
2004 8 0.00% 110 13.80
2005 8 0.00% 102 12.79
2006 8 0.00% 116 14.45
2007 8 0.00% 115 14.40

From the above data, it can be seen that the majority of the Residential customers have shown a steady
decrease in irrigation use. There is a small increase beginning again in 2005, but subsequent years (2006,
2007) have indicated a slow decrease. It is belief that the summer after the drought (2004) a slight increase
occurred since residences were no longer under voluntary lawn watering restrictions. The Commercial
customers reflect a similar pattern between 2001 and 2007. The Institutional customers have shown an
overall increase in lawn irrigation between 2004 and 2007. This is partially due to the fact that some of the
facilities have added new areas which need to be irrigated.

In order to quantify the in-house use vs. irrigation usage, the total use during the winter months (December —
March) was used as a baseline to determine average monthly in-house water usage. The following table
illustrates the “winter usage” for all use categories.

Table 2.1b — St. Charles Mesa Water District Average Winter Water Usage

Year Dec. Jan. Feb. Mar. Avg.
Usage Usage Usage Usage Usage
Ac.-Ft. Ac.-Ft. Ac.-Ft. Ac.-Ft. Ac.-Ft.
2000 74.8 85.2 78.5 78.9 79.4
2001 75.0 78.2 79.8 67.8 75.2
2002 67.9 80.2 75.7 73.6 74.4
2003 71.3 72.9 70.6 64.8 69.9
2004 69.7 83.9 67.1 61.6 70.6
2005 76.2 72.1 64.7 68.3 70.3
2006 69.7 80.7 65.3 75.1 72.7
2007 73.4 69.8 67.4 69.8 70.1
Avg. 72.3 77.9 71.1 70.0 72.8

The above Table 2.1b is calculated for all use sectors.
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The irrigation use is calculated as the difference of the total use during April through November less the
average use between December through March, and yields the following:

Table 2.1c — St. Charles Mesa Water District Average Irrigation Usage

Year April May | June July Aug. Sep. Oct. Nov. Avg. | Cumulative
Usage | Usage | Usage | Usage | Usage | Usage | Usage | Usage | Usage Usage
Ac.- Ac.- Ac.- Ac.- Ac.- Ac.- Ac.- Ac.- Ac.- Ac.-Ft.
Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft.
Irrigation
2000 99.4 175.7 | 278.6 | 304.5 | 257.6 | 292.7 | 179.2 | 105.9 | 211.7 1,111.2
2001 104.5 | 175.6 | 232.3 | 292.8 | 242.1 | 260.4 | 169.1 | 143.7 | 202.6 1,038.1
2002 129.1 | 231.1 | 275.3 | 303.0 | 285.3 | 2144 | 105.1 82.2 203.2 1,043.1
2003 89.4 157.5 | 195.2 | 247.9 | 299.6 | 215.8 | 172.6 | 118.9 | 187.1 914.5
2004 118.8 | 136.6 | 256.5 | 206.5 | 197.8 | 1904 | 157.7 | 104.7 | 171.1 786.6
2005 89.9 147.5 | 243.6 | 305.8 | 282.9 | 245.2 | 161.2 92.6 196.1 986.3
2006 131.3 | 202.7 | 287.9 | 278.7 | 262.0 | 198.2 | 138.3 72.6 196.5 989.3
2007 113.4 | 115.9 | 182.2 | 274.7 | 245.1 | 2244 | 188.2 | 112.0 | 182.0 873.5
Avg. 109.5 | 167.8 | 244.0 | 276.7 | 259.1 | 230.2 | 158.9 | 104.1
Avg.
Winter 72.8 72.8 72.8 72.8 72.8 72.8 72.8 72.8
Avg.
Irrigation | 36.7 95.0 171.2 | 203.9 | 186.3 | 157.4 86.1 31.3 967.8

The average irrigation water use from 2000 to 2007 is 52.7% of the total annual water consumption. The
overall use trend is downward, from 2003 during the extended drought. The irrigation use has continued to
lag behind pre-drought years, immediately preceding this period. The following graph explains the total,
annual, in-house use and total irrigation use, by calendar year.
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Figure 2.1 — St. Charles Mesa Water District Total Annual Raw Water Consumption
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The following is a list of the 6 customers with the highest usage, from the period of May, 2008 to April, 2009:
Table 2.1d — St. Charles Mesa Water District — Largest Water Use by Customer

County High School S. Mesa Elementary Mission Foods
Month Use Cost Use Cost Use Cost
(1,000 (1,000 (1,000
Gallons) (€)) Gallons) (€)) Gallons) (€))
January 178 $525.43 32 $134.67 665 $1,375.23
February 293 $730.95 16 $113.71 606 $1,263.13
March 695 $1,494.75 37 $141.22 721 $1,481.63
April 1,008 $2,089.45 144 $328.59 856 $1,738.13
May 3,080 $7,610.25 1,308 $3,344.31 742 $1,506.69
June 2,150 $4,216.25 1,580 $4,364.31 820 $1,653.33
July 2,376 $4,970.25 1,791 $5,155.56 833 $1,677.77
August 2,524 $5,525.25 1,578 $4,356.81 957 $1,910.89
September 1,765 $3,492.45 1,584 $4,379.31 864 $1,736.05
October 1,986 $3,907.93 1,229 $3,048.06 771 $1,561.21
November 605 $1,311.65 218 $464.83 563 $1,170.17
December 229 $604.77 28 $128.87 573 $1,188.97
TOTALS 16,889 $36,479.38 9,545 $25,960.25 8,971 $18,263.20
PV Middle School Vineland Elementary Cesar Dairy
Month Use Cost Use Cost Use Cost
(1,000 (1,000 (1,000
Gallons) (€)) Gallons) (€)) Gallons) (€))
January 15 $112.40 43 $115.85 158 $318.15
February 38 $142.53 74 $174.75 42 $97.75
March 44 $150.39 74 $174.75 39 $92.05
April 92 $229.79 194 $402.75 36 $86.35
May 1,031 $2,305.56 852 $2,107.15 474 $1,271.85
June 1,044 $2,354.31 773 $1,810.90 491 $1,335.60
July 1,103 $2,575.56 816 $1,972.15 507 $1,395.60
August 1,040 $2,339.31 1,060 $2,887.15 542 $1,526.85
September 912 $1,859.31 908 $2,317.15 485 $1,313.10
October 911 $1,855.56 494 $962.87 178 $352.59
November 205 $440.39 31 $97.74 34 $81.87
December 30 $131.45 32 $99.03 24 $63.07
TOTALS 6,465 $14,496.56 5,351 $13,122.24 3,010 $7,934.83
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Irrigation of large areas of lawn is the reason for the increased usage during the irrigating season, for the four
Institutional (public schools) customers listed above. The exceptions are Mission Foods, whose usage is more
directly related to its business operation, and Cesar Dairy, which uses some of its water for cattle watering.
The District has provided resources related to efficient irrigation methods to all of these customers, particularly
to School District No. 70. During 2002 this information was disseminated as an information packet in the
monthly water bills. The following is a summary of the resource information:

When brushing your teeth, or shaving, don't let the water run continuously. Use a glass of water when
brushing teeth, and only run water when cleaning razor.

Bath in the tub when possible, filling tub with just a few inches of water. Showers should be as brief
as possible. Turn off water when lathering up, and then back on to rinse.

Keep a large plant watering container near the faucet. While waiting for hot water, simply capture the
cold water in the watering container, until hot water is available The capture water should be use to
water plants.

When doing laundry, or using the dishwasher, always run full loads. If you can't wait, make sure the
water level setting is correct.

Always repair leaks in faucets, toilet tanks, control valves and sprinklers. A small leak can waste up to
6,000 gallons per year.

Run your evaporative cooler only when necessary. An evaporative cooler can use 10 to 30 gallons per
day. Run you cooler vent as much as possible until the temperature in your home requires you to cool.
Water lawns only in there early morning or late evening, to reduce evaporation. Keep sprinklers
adjusted so they are not spraying sidewalks or driveways. If you have a dry spot, water by hand.
Mow you lawn at no more than 3 inches tall, to help it keep the moisture in the soil.

Water trees and shrubs by hand. Don't let water run unattended.

Don't wash your patios or sidewalks. Sweep them off.

Washing your car should be done using a bucket, or a hose with a control valve. Don't let the hose
run, even on your lawn.

One inch of water per week, is generally recommended, to maintain a viable landscape, including
vegetables, turf, trees and flowers.

One inch of water: Over 1,000 square feet equals 624 gallons. Over 1 acre = 27,200 gallons. At a
rate of 10 gallons per minute, it will require approximately 1 hour to add 1 inch of water, to a 1,000
square foot lawn. One Gallon = 15, 100 drops, 16 cups, 8 pints, 4 quarts, 128 fluid ounces, 8.34
pounds. One cubic foot of water contains 7.48 gallons of water. 1 acre-foot of water is 1-foot deep,
over 1-acre = 325,851 gallons.

All of the above information is available at the District's web site: stcharlesmesawaterdistrict.org

Additionally, Mr. David Simpson had individually contacted the Institutional customers during that same period.
This limited program met with some success, which can be seen in Table 2.1a, on sheet 8. During 2002, there
was a substantial drop in use, from the previous year.
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2.2 Forecasting Method

The forecast demand is projected in Worksheet 2-1, by the number of taps, and also by population. The
forecast is based on a growth rate of 1%.

2.3 Demand Forecast

The demand forecast shown below is for all users, regardless of type. This does not include any water
conservation, other than the voluntary programs which are in currently in place

I Metered Usage
I orecast Demand

Figure 2.3 — St. Charles Mesa Water District Forecast Demand without Conservation
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