































































































Memo (APPENDIX E)
T0: SHELLEY KEEN
FrOM: MAT WEAVER
DATE: JUNE 2, 2011

RE: DEPARTMENT OF WATER RESOURCES REVIEW NARRATIVE AND COMMENTS REGARDING THE WATER DEMAND
COMPONENT ASSOCIATED WITH THE CITY OF EAGLE’S REASONABLY ANTICIPATED FUTURE NEEDS WATER RIGHTS
ANALYSIS PREPARED BY HOLLADAY ENGINEERING CO. AS RECEIVED BY THE DEPARTMENT ON APRIL 27, 2011.

My analysis includes review of the second “Reasonably Anticipated Future Needs (RAFN) Water Right
Analysis” prepared by Holladay Engineering Co. (Holladay) and received by the Idaho Department of
Water Resources (Department) on April 27, 2011. | also reviewed in part the City of Eagle’s Municipally
Owned Water System Amended Master Plan (Revised November 2005) and the Master Plan Update No.
1 (March 2008).

Although | prepared a series of specific questions concerning my initial review of the City’s RAFN
analysis, at the time of this memo | have received no detailed reply from the City of Eagle (CoE) or
Holladay.

Water Demand Forecast Methodology: Per Capita Requirements Model

To forecast future water demand in the City of Eagle, the City has relied on a per capita requirements
based approach. This is a form of single-coefficient modeling that relies on determining future water
use by applying an established per capita of per household water demand to future population
estimates within a specified service area and planning horizon. Not only is the per capita requirements
approach reasonable, it is a recognized standard approach to water supply planning that represents the
most commonly applied method of single-coefficient demand forecasting (Prasifka 1988).

Proposed Average Daily Demand per Home: 281 gpd

The City of Eagle proposes an average water demand of 281 gpd per residence. The derivation of this
value is detailed in the City’s 2005 Master Plan and is based on a historical time series of actual water
usage within the City from January 2002 to September of 2004. This value is further referenced in the
2008 Master Plan Update No. 1. It should be noted that in Section 6.2.1 of the 2005 Master Plan, a
preliminary design value of 120 gpd per capita is proposed for the western expansion area. Assuming
the City’s projection of 2.7 people per household leads to a daily average water demand of 324 gpd,
which is more than what is proposed by the City in their current RAFN analysis. Regardless, the
proposed average daily demand per household is consistent with a number of published average daily
residential demand values as summarized in the first table that follows. It is also consistent with and
slightly less than the average residential consumption of other municipalities in Ada County as
summarized in the second table that follows. Although it is unclear to what degree the communities
summarized in the second table rely on their respective potable water systems for irrigation of
residential landscaping.
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Summary of Published Values of Average
Residential Daily Consumption for Design

Ava. Daily

wsumption per

Published Helerence | (GPCD) Home (GPD)
Linaweaver 1967 100 400
Stephenson 2003 50 - 80 150 - 800

Boumann 1998 -- 200
Cook 2001 -- 194

fesidential Den

(GICD)
Boise 125 324
Garden City 134 347
Kuna 80 208
Meridian 107 277
Average 112 289

*Values obtained from WRIME 2010.
**Values equal to column 2 times 2.59, which is the average persons per household in Idaho
as reported in the 2010 US Census (US Census Bureau State and County QuickFacts).

Within the context of the comparison data presented, the City of Eagle’s average daily demand does not
seem unreasonable. However, recent evidence from nearby Idaho communities suggests that modern
residential subdivisions with pressurized irrigation systems are using less than 250 gallons per day per
residence for non-irrigation activities and that in-home uses continue to decrease from historically
recognized values.! This is consistent with national trends over the past three decades, which also
indicate continually decreasing residential water use, primarily due to a declining number of residents
per household and an increasing pervasiveness of water-conserving (low flow) appliances in the home.?

it will be important for IDWR to consider whether 281 gallon per day is appropriate given the current
trend of decreasing in home demand and the requirement that new appropriations must be consistent
with the conservation of water resources in ldaho.

Proposed Max Day Demand and Peak Hour Demand Peaking Factors

The City of Eagle’s RAFN analysis does not specifically detail the peaking factors used in its demand
analysis. However, from the RAFN document | was able to infer a proposed maximum day peaking
factor of 1.7 and a proposed peak hour demand (i.e. maximum instantaneous diversion) peaking factor
of 1.7. These values were confirmed by Bruce Smith in email correspondence. The derivation of the
appropriateness of these values for communities greater than 200 homes is detailed in Addendum A of

! Preliminary Order by the Department in the matter of Application for Permit No. 61-12239 Water Resources
dated April 13, 2011.

% Arecent study has found that in identical households the average residential demand in North America has
decreased by a total of 11,678 gallons annually since 1978 (0.5% decrease annually or 13.6% decrease
compounded over 30 years). Contributing factors considered by the study included climate change, changes in
water user classification systems, changes in income, changing demographics, and new water-conservation
appliances. The study found that changes in demographics and new water-conservation appliances had the
greatest statistically relevant contribution to decreasing water use per household. (Rockaway 2011).
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Appendix G in the 2008 Master Plan Update No. 1. The Water Use Table from Section 4.3 of the 2005
Master Plan indicates a max day demand peaking factor of approximately 2.5 and a peak hour demand
peaking factor of approximately 1.5. These values are associated with an overall smaller municipal
system and it is appropriate that the peaking factors have decreased from 2005 to present with the
expansion of the City’s municipal water system.

The peaking factor values proposed by the City are less than or consistent with a number of published
peaking factor values as summarized in the following table.

Summary of Published Values of Peaking Factors

Dewberry 2002 15-3.0:1 2.25-4.50:1
Fair 1971 1.5-35:1 1.5-3.5:1
Harberg 1997 14-1.7:1 2.0-4.0:1
Linaweaver 1967 2.0:1 5.0-7.0:1
Lindeburg 1999 15-1.8:1 2.0-3.0:1
Mays 2000 15-35:1 20-7.0:1

After review of the master plan documents and within the context of the comparison data presented,
the City of Eagle’s maximum day demand and peak hour demand peaking factors do not seem
unreasonable.

Proposed Person per Household: 2.7

The City of Eagle’s RAFN analysis proposes the use of 2.7 persons per household as a means of
converting population projections into single family residential service connections, which can then be
coupled with a single-home average daily demand planning value (281 gpd) to project a combined
future water demand for the entire service area. Household demographic data is summarized and made
available by the US Census Bureau through their American Communities Survey series. The American
Communities Survey reports the following average persons per household values for the City of Eagle:
2.73 (1990), 2.87 (2000), 2.77 (five year average 2005-2009). Within this context the City’s proposed
value of 2.7 seems quite reasonable.

Summary of Review

Overall | have found all of the water demand forecasting details presented by the City and discussed in
this memo to be reasonable. My review was limited to the material submitted by the City and does not
consider water demand associated with other potential and legitimate justifications that could
potentially be identified in a more rigorous disaggregate-requirements based analysis. My review does
not include an evaluation of the total RAFN required by the City of Eagle. In order to determine a City
wide RAFN the components discussed in this memo must be combined with a reasonable planning
horizon and population estimate. The review and evaluation of the outstanding components of
planning horizon and total population are being conducted by Dr. Don Reading and are not addressed in
this review memo.

5 The American Community Survey (ACS) is an ongoing survey conducted by the US Census Bureau that provides data every year—giving
communitiss the current information they need to plan invesiments and services. hitp://www.census.gov/acswww/
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