water system master plan update


SECTION 2

WATER DEMAND

SERVICE AREA

The North Logan water system supplies water to approximately 1,575 customers within the corporate boundaries of the City.  The service area is shown in Figure 2-1. 

POPULATION

North Logan continues to experience rapid growth.  The population has grown from 3,796 in 1990 to 6,150 in 2000, an increase of 62 percent.  Future growth will occur mainly on the northeast side of the City and on remaining undeveloped agricultural land throughout the City.  City staff estimates that full build-out population will be 27,500. Using a historical population growth curve, this population is estimated to occur in the year 2050.  Population history and projections for North Logan are shown in Table 2-1.

Table 2-1

Population History and Projections

	Year
	Population

	1940
	423a

	1950
	535 a

	1960
	741 a

	1970
	1,405 a

	1980
	2,181 a

	1990
	3,796 b

	2000
	6,163 b

	2010
	9,900 c

	2020
	17,500 c





a Source:  1993 Water System Master Plan, JMM




b Source:  North Logan City




c Source: Cache County Planning Office

HISTORICAL WATER USE

Table 2-2 summarizes yearly population and water use data for North Logan for the period 1990-2000.

Table 2-2

Water Use

	Year
	Population
	Water Use (mg)
	Per-Capita Use (gpcd)

	1980
	186.52
	           2,181 
	               235 

	1981
	203.67
	
	

	1982
	193.55
	
	

	1983
	201.74
	
	

	1984
	237.00
	
	

	1985
	273.05
	
	

	1986
	267.48
	
	

	1987
	293.22
	
	

	1988
	310.97
	
	

	1989
	333.42
	
	

	1990
	3,796
	285.83
	206

	1991
	4,050
	327.88
	222

	1992
	4,279
	331.45
	213

	1993
	4,464
	353.06
	217

	1994
	4,782
	343.96
	197

	1995
	5,097
	335.62
	180

	1996
	5,769
	358.91
	171

	1997
	5,876
	359.85
	168

	1998
	6,051
	381.61
	173

	1999
	6,100
	440.22
	198

	2000
	6,163
	444.15
	197


Table 2-3 shows how water use in North Logan compares to other areas.

Table 2-3

Water Use Comparison

	Area
	Water Use (gpcd)

	1980
	186.52

	1981
	203.67

	1982
	193.55

	1983
	201.74

	1984
	237.00

	1985
	273.05

	1986
	267.48

	1987
	293.22

	1988
	310.97

	1989
	333.42

	North Logan
	197

	Utah
	321

	Mountain States
	245

	U.S.
	179





Source: Utah Division of Water Resources

Table 2-4 shows how outdoor water use (as a percentage of total water use) in North Logan compares with the state average.  

As shown in these tables, total water use and outdoor water use in North Logan is lower than local averages.  Without more detailed evaluation, which is beyond the scope of this study, it is not possible to determine exactly why this is the case.  However, it is likely that the use of secondary (irrigation) water by some City residents is a significant factor in the relatively low water use in the City.

Table 2-4

Outdoor Water Use Comparison

	Area
	Outdoor Water Use 

	1980
	186.52

	1981
	203.67

	1982
	193.55

	1983
	201.74

	1984
	237.00

	1985
	273.05

	1986
	267.48

	1987
	293.22

	1988
	310.97

	1989
	333.42

	North Logan
	37%

	Utah
	67%


PEAKING FACTORS

Water use varies with the time of year and the time of day.  To account for these variations, peaking factors are commonly used in evaluating water system operating characteristics.  Peaking factors are multipliers that are applied to the average day demand to approximate other peak water demands.  Peaking factors are often estimated because of the lack of detailed water use data.  Peak water demands and associated peaking factors that are important in evaluating water system performance are discussed below.

The average day demand (ADD) is the total volume of water used during a year divided by 365 days, usually expressed in terms of million gallons per day (mgd) or gallons per minute (gpm).  In order to estimate future demands based on population growth, ADD is also expressed in terms of gallons per capita per day (gpcd).  Peaking factors are applied to the ADD to estimate the other peak demands.  

The maximum day demand (MDD) is the highest daily water use rate during the year.  The MDD peaking factor is the ratio of MDD to ADD. Because North Logan maintains good water use information, the MDD peaking factor can be determined from actual data. The year 2000 MDD was on July 16th with a peaking factor of exactly 2.0.

The maximum hour demand (MHD) is the highest hourly water use rate during the year.  The MHD peaking factor is the ratio of MHD to ADD. This factor is usually estimated based on engineering judgment, since it is difficult to determine the actual maximum hour demand in the system.  Past experience with other water agencies indicates that a MHD peaking factor of 3.0 is appropriate.

EXISTING AND FUTURE CONDITIONS

For the purposes of this study, water demands for the existing and future conditions are defined as shown in Table 2-5.

Table 2-5

Water Demands for Existing and Future Conditions

	
	Existing Conditions Year 2000
	Future Conditions Year 2020

	Population
	6,163
	17,500

	Average Day Demand 
	197 gpcd
	200 gpcd

	
	1.2 mgd
	3.5 mgd

	
	846 gpm
	2,430 gpm

	Maximum Day Demand
	Peaking Factor: 2.0

	
	2.4 mgd
	7.0 mgd

	
	1,690 gpm
	4,860 gpm

	Maximum Hour Demand
	Peaking Factor: 3.0

	
	3.6 mgd
	10.5 mgd

	
	2,537 gpm
	7,290 gpm

	Total Annual Demand
	444 mg
	1,278 mg
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