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Note: The Master Water Plan and its Exhibits and Appendix have been printed with
spare pages added as necessary to facilitate double-side printing.

Errata: Subsequent to its approval by Suez on September 23, 2016, the following minor
corrections to the Master Water Plan were made on April 28, 2017. The Church
Forecast in Section V was not affected by these edits.

On two occasions, the misspelled acronym “MMD” was corrected to read
“MDD.”

The numbers in Forecast Table 7 of the Gap Analysis and its explanation
on the preceding page were corrected to match the numbers presented in
the rest of the Gap Analysis discussion.

The word “spreadsheet” was stricken on page 37 of the Gap Analysis so
that the sentence reads: “For purposes of the Gap Analysis spreadsheet,
The word “Example” was added to the heading of Forecast Table 8 of the
Gap Analysis to emphasize that it is not a summary table, but only an

example based on three Suez water rights.

Footnote 34 on page 41 of the Gap Analysis was revised to fix an
incorrectly transcribed number from the Church spreadsheet (Appendix
A) and to more clearly explain the conclusion.

e The label on the Pink Line Map in Exhibit 1 was corrected.
e Erroneous references to Appendix C were corrected to read Exhibit 2.

A more legible version of Exhibit 2 (portfolio of all Suez water permits,
rights and other entitlements) has been substituted. It identifies non-
IMAP rights with yellow highlighting.

Exhibit 2 was modified to include an inadvertently omitted second point
of diversion (for the Columbia Treatment Plant) for surface water permit
No. 63-12055.

Exhibit 2 was modified to add a column identifying the post-transfer
PODs.

The labels to the sixth and ninth columns of Exhibit 2 were modified to
more clearly explain the contents of the columns.

An explanatory email from Phillip J. Rassier dated April 11, 2017 was
inserted following his report in Exhibit 9.
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I. DEFINITIONS, SHORTHAND, AND ACRONYMS

1996 Act refers to the Municipal Water Rights Act of 1996, 1996 Sess. Laws ch. 297, as
amended, which codified the growing communities doctrine and established substantive and
procedural requirements for municipal water providers to obtain water rights for RAFN.

AF refers to acre-feet.

The Church Econometric Model (“CEM?”) is the model developed by Prof. Church to forecast
population, number of households, and non-agricultural employment within Ada County over the
next 50 years.

The Church Forecast is the forecast of RAFN and other water production components set out in
section V of this Master Water Plan.

cfs refers to cubic feet per second, a measure of water flow.

COMPASS is an acronym for the Community Planning Association of Southwest Idaho.
COMPASS serves as the metropolitan planning organization for Ada and Canyon Counties,
Idaho.

Demand. The terms “demand” and “production” are used interchangeably in this Master Water
Plan. Both refer to the quantity of water that must be produced in a given timeframe to meet a
specified type of use or all system-wide needs, as the context provides.!

Gap Analysis refers to an analysis of the difference (or gap) between the size of Suez’s current
portfolio of water rights and its RAFN. See RAFN Guidance, p. 16. Suez’s Gap Analysis is set
out in section VI beginning on page 35.

IMAP is an acronym for Suez’s Integrated Municipal Application Package. The IMAP is a
collection of transfer applications submitted by Suez in 2002 for the purpose of obtaining
alternative points of diversion and establishing its existing water rights as RAFN water rights.
The IMAP does not seek any new or enlarged water rights. The IMAP proceeding was stayed in
2003 pending the processing of Suez’s claims in the Snake River Basin Adjudication (“SRBA”™).
The SRBA decreed Suez’s claims in 2009, and the IMAP stay was lifted in 2012. The IMAP is
still pending before the Department. The Church Forecast supports the IMAP as well as this
Master Water Plan.

IDWR or the Department refers to the Idaho Department of Water Resources.

! Suez generally uses the term “demand” in the context of sales to paying customers, but it may also be
used in the context of total billed and non-billed water requirements. On the other hand, the term “production” is
more typically used in the context of either non-billed water uses or combined billed and non-billed uses. For
example, the Department uses the term Maximum Day Demand (“MDD?”) to encompass total system-wide
production on the peak day. Likewise, the Department’s definition of Peak Hourly Demand (“PHD”) speaks in
terms of diversion records, encompassing both billed and non-billed uses. RAFN Guidance, p. 14.
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Master Water Plan refers to this document, Master Water Plan for the Years 2015 to 20635.

MDD is an acronym for Maximum Day Demand. This is sometimes referred to as peak day
production. Both refer to the quantity of water produced by a municipal provider for both billed
and non-billed uses on the peak day of the peak month in a year. See RAFN Guidance, p. 14.

MMAD is an acronym for Maximum Month Average Daily Demand. It refers to the quantity of
water produced by a municipal provider for both billed and non-billed uses on an average day of
the peak month of a year. In other words, it is peak month demand divided by the number of
days in the month. See RAFN Guidance, p. 14.

NPI is an acronym for non-potable irrigation water. This is untreated surface water provided by
irrigation districts and other entities (but not by the municipal provider) to irrigate lawns, parks,
and the like within a municipal provider’s service area. The availability of NPI water reduces
customer demand for water provided by a municipal provider.

Planning Area refers to Suez’s anticipated future service area® that qualifies for RAFN
quantification at the end of the Planning Horizon. References to Suez’s Planning Area are
capitalized. The RAFN Guidance does not employ the term “planning area” but refers instead to
the “RAFN service area,” which is the same thing.

Peak day production is the same as MDD.

PHD is an acronym for peak hourly demand. This is the quantity of water required to serve all
needs during the peak hour of the peak day of the peak month.

PID is an acronym for peak instantaneous demand. This is the highest demand for water (which
might last just a few minutes) during the peak hour of the peak day of the peak month.

Planning Horizon refers to the duration of the forecast of future water demand. The 1996 Act
defines “planning horizon™ as “the length of time that the department determines is reasonable
for a municipal provider to hold water rights to meet reasonably anticipated future needs. The
length of the planning horizon may vary according to the needs of the particular municipal
provider.” Idaho Code § 42-202B(7). Suez has adopted a 50-year Planning Horizon for water
supply purposes. References to Suez’s Planning Horizon are capitalized.

Production. The terms “demand” and “production” are more-or-less interchangeable. Both refer
to the quantity of water that must be produced in a given timeframe to meet a specified type of

2 The 1996 Act defines “service area” as “that area within which a municipal provider is or becomes
entitled or obligated to provide water for municipal purposes. For a municipality, the service area shall correspond to
its corporate limits, or other recognized boundaries, including changes therein after the permit or license is issued.
The service area for a municipality may also include areas outside its corporate limits, or other recognized
boundaries, that are within the municipality’s established planning area if the constructed delivery system for the
area shares a common water distribution system with lands located within the corporate limits. For a municipal
provider that is not a municipality, the service area shall correspond to the area that it is authorized or obligated to
serve, including changes therein after the permit or license is issued.” Idaho Code § 42-202B(9).
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use or all system-wide needs, as the context provides. See further discussion in footnote 1 at
page 1.

RAFN is an acronym for Reasonably Anticipated Future Needs. It refers to the anticipated total
production requirements of Suez to meet demand within its Planning Area at the end of the

Planning Horizon. This includes both billed water supplied to meet customer demand and other
non-billed system requirements. RAFN is defined by the 1996 Act at Idaho Code § 42-202B(8).

RAFN Guidance refers to a guidance document revised and re-issued by IDWR in 2015: Mat
Weaver (IDWR Deputy Director), Recommendations for the Processing of Reasonable
Anticipated Future Needs (RAFN) Municipal Water Rights at the Time of Application, Licensing,
and Transfer (Application Processing No. 74, Permit Processing No. 20, License Processing No.
13, Transfer Processing No. 29) (revised Mar. 16, 2015).

Suez refers to Suez Water Idaho Inc., which was formerly known as United Water Idaho Inc.
The IMAP was filed by United Water Idaho Inc. In 2015, United Water Idaho Inc. and its parent
company, United Water, were rebranded to reflect the longstanding ownership of United Water
by Suez Environnement (an international company).

TAZ refers to the Traffic Analysis Zones developed by COMPASS, which divide Ada and
Canyon County into hundreds of smaller geographic areas.

II. INTRODUCTION

This Master Water Plan quantifies the total projected peak municipal water demand (including
total annual volume and MMAD for billed customer demand and other non-billed production)
over 50 years, from 2015 through 2065, within Suez’s Planning Area. In other words, it
quantifies RAFN. The Master Water Plan also describes and quantifies the company’s current
portfolio of municipal water rights and other entitlements, and compares that portfolio with its
RAFN (i.e.,, a Gap Analysis). The Master Water Plan provides information useful to Suez for
various planning purposes and also for the IMAP.

The signature of Gregory P. Wyatt, Suez’s Vice President and General Manager, on this Master
Water Plan indicates that it has been approved and adopted by Suez. The plan was finally
approved in September 2016.

Contributions to this Master Water Plan have been made by Suez staff, its legal counsel (Givens
Pursley LLP), and its consultant (John C. Church of Idaho Economics, who is also a lecturer in
the Department of Economics at Boise State University). Prof. Church guided and oversaw the
preparation of section V of this Master Water Plan beginning on page 8 (“Church Forecast™).
Prof. Church’s affidavit is attached as Exhibit 3 at page 59. His resume is attached as Exhibit 4
at page 63.

The Church Forecast was also reviewed and approved by Don C. Reading, Consulting
Economist, Ben Johnson Associates, Inc. Mr. Reading was previously engaged by IDWR to
assist in preparation of the Department’s guidance on RAFN water right applications. Mr.
Reading was provided full access to Prof. Church’s data. Mr. Reading and Prof. Church met on
several occasions to facilitate Mr. Reading’s analysis. Mr. Reading’s evaluation and conclusions
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regarding the Master Water Plan, and particularly Prof. Church’s water demand projections, are
contained in a separate document entitled A Review of the Population and Water Demand
Forecasts in Suez’s 2015-2065 Master Water Plan, dated July 8, 2016. A copy of this report
(including his affidavit) is attached as Exhibit 5 at page 71. Mr. Reading’s resume is attached as
Exhibit 6 at page 105. :

The water demand projections presented in this Master Water Plan were also reviewed by Dr.
Christian Petrich of SPF Water Engineering, LLC. Dr. Petrich recently prepared a 50-year
demand projection for the Treasure Valley commissioned by the Idaho Water Resource Board.
Suez engaged Dr. Petrich to compare his results and methodology with those of the Master
Water Plan. Dr. Petrich was provided full access to Prof. Church’s data. Dr. Petrich and Prof.
Church met on several occasions to facilitate Dr. Petrich’s analysis. Dr. Petrich’s evaluation and
conclusions regarding the Master Water Plan are set out in a letter attached as Exhibit 7 at page
111. Dr. Petrich’s resume is attached as Exhibit 8 at page 119.

The 50-year demand forecast in the Master Water Plan is not intended to be a static projection
for the next five decades. Projections of that duration inherently require adjustment over time.
Indeed, that is the nature of long-term planning—it is an ongoing process. Accordingly, it is
anticipated that Suez will re-evaluate its long-term needs from time to time. Accordingly, Suez
retained Phillip J. Rassier, formerly chief counsel to IDWR and now a legal consultant with
Idaho Water Engineering, LLC. Suez asked Mr. Rassier to review and comment on the Master
Water Plan and to opine on the authority of the Department to approve the 50-year RAFN
projection with a reopener condition. Mr. Rassier’s comments on an earlier draft of the Master
Water Plan are reflected in the final version. Mr. Rassier’s conclusions as to the reopener are set
out in Exhibit 9 at page 127. His resume appears in Exhibit 10 at page 137.

This Master Water Plan is distinct from, but complements, Suez’s Master Facilities Plan, which
evaluates and describes the anticipated physical facilities that Suez will need to construct over
the next 20 years. That is sufficient lead time to allow Suez to address engineering, financial,
contracting, and regulatory issues necessary to make decisions and bring these facilities on line
in a timely fashion.

In contrast, planning for water supply (water rights) requires a much longer planning horizon
than facilities planning. Suez believes a 50-year planning period is prudent for water supply
planning purposes. See discussion in section III (50-Year Planning Horizon) beginning on
page 5.

This Master Water Plan includes projected quantities of water measured in both volume (acre-
feet and gallons) and rate (measured in gallons per day and in cfs). Volume measurements
(annual, monthly, and daily) are useful to Suez for a variety of planning purposes. For purposes
of planning for water rights, however, the key factor is rate. Specifically, Suez’s water right
portfolio is designed to enable it to divert at the flow rate required to serve peak day production
(also known as MDD). As discussed in section V.D(12) (Peak day production) at page 30, this is
somewhat less than the instantaneous peak flow, which is met through system storage.

The methodology used in this Master Water Plan to project Suez’s RAFN is similar to the one
employed in support of Suez’s 2001 Integrated Municipal Application Package (“IMAP”).
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However, based on population and water production data collected over the past decade, Suez’s
projections have changed in the intervening years.

The following subsections describe the methodology for projecting Suez’s RAFN through the
year 2065 in this order:

Establish Suez’s 50-year Planning Horizon (section III).

Delineate Suez’s Planning Area (section IV).

Forecast Suez’s RAFN (section V).

Provide a Gap Analysis comparing Suez’s existing portfolio and its RAFN
(section VI).

II1. 50-YEAR PLANNING HORIZON

Suez uses a 50-year planning period for water supply planning, which means this Master Water
Plan’s duration extends through 2065. A 50-year planning period is consistent with the 1996
Act, which authorizes the establishment of a “planning horizon” for each municipal provider.
Idaho’s statutes place no upper limit on the duration of a planning horizon.

Suez believes that increasing demands on the Treasure Valley’s physical water supply mandate
that a responsible water provider serving this growing community fully understand its anticipated
water demand over at least 50 years. Failure to quantify that long-term demand and develop a
strategy for securing a firm water supply to meet that long term demand would be inconsistent
with Suez’s statutory and constitutional obligation to serve all residents and entities within its
service area. Accordingly, Suez has adopted a 50-year Planning Horizon for its water supply.

This duration corresponds to Suez’s long-term needs and is consistent with other rapidly growing
major urban centers in the West. For example, the City of Denver uses a 50-year planning
period for water supply, as does the City of Eugene (Oregon) and the City of Tucson (Arizona).

Suez’s goal, as reflected in this Master Water Plan, is to avoid overestimating or underestimating
the amount of water rights it must hold to meet future demands. If Suez failed to acquire water
rights to support continued growth trends, and found itself unable to adequately supply municipal
water to Boise and the surrounding area, the entire valley would face dire consequences.
Addressing the water supply challenge then, rather than now, would be far more difficult and
would subject the community to huge costs.

1Vv. PLANNING AREA
A. Introduction

For purposes of projecting its future water demand, Suez employs a “Planning Area,” which is
the delineation of its anticipated service area at the end of the 50-year Planning Horizon
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(excluding any areas that do not meet the requirements of the 1996 Act®). Suez has undertaken
such a delineation, based on its best estimate of those areas within Ada County reasonably
assumed to be served by Suez in 2065.

The delineation of Suez’s Planning Area is intended only for use in forecasting future water
demand. All changes in Suez’s actual service area, or “certificated area,” are subject to
regulatory approval by the Idaho Public Utilities Commission. The decision to include areas in
Suez’s Planning Area has no regulatory effect over whether it actually will serve those areas in
the future and is not a commitment by Suez to seek to serve those areas. Likewise, the decision
not to include an area in Suez’s Planning Area does not preclude Suez from seeking to serve that
area in the future. The point is that Suez delineated its Planning Area because some future
service area must be assumed for purposes of projecting future water demands. The Planning
Area is Suez’s best effort to conservatively predict its service area in 2065.

Suez’s Planning Area boundary is drawn conservatively so as not to overestimate its future water
demands. Areas are excluded from the Planning Area where there is uncertainty about whether
Suez will serve that area in the future.

The delineation of Suez’s Planning Area is consistent with the 1996 Act’s concept of “service
area,” which refers to the area within which a municipal provider “is or becomes entitled or
obligated to provide water for municipal purposes.” Idaho Code §42-202B(9). Idaho common
law and the 1996 Act recognize that municipal providers’ service areas are constantly changing
and that such changes do not constitute a change in the place of use requiring a water right
transfer. Unlike a service area, however, the Planning Area is not an element of a water right. It
is simply a planning tool employed to quantify Suez’s RAFN.

In connection with the IMAP, in 2012 Suez submitted to IDWR a Planning Area map known as
the “2012 Pink Line Map” (because the Planning Area boundary is shown in a pink line).* A
reduced-size copy of the 2012 Pink Line Map is attached as Exhibit 1 at page 43. In addition to
the Planning Area boundary, the 2012 Pink Line Map also shows the locations of quarter
sections containing Suez’s existing wells.

3 The 1996 Act provides: “‘Reasonably anticipated future needs’ refers to future uses of water by a
municipal provider for municipal purposes within a service area which, on the basis of population and other
planning data, are reasonably expected to be required within the planning horizon of each municipality within the
service area not inconsistent with comprehensive land use plans approved by each municipality. Reasonably
anticipated future needs shall not include uses of water within areas overlapped by conflicting comprehensive land
use plans.” Idaho Code § 42-202B(8) (emphasis added). Fortunately, the municipal governments in the Treasure
Valley have established their areas of city impact so as not to overlap. Consequently, no areas that Suez anticipates
serving are within areas overlapped by conflicting comprehensive land use plans.

4 Early in the IMAP proceedings, Suez provided a map showing its Planning Area known as the “2002 Pink
Line Map.” This formed the basis of the IMAP’s RAFN projections prior to the 2003 stay. Over the next decade, a
number of events occurred that clarified where Suez likely will serve in the future. Accordingly, the revised 2012
Pink Line Map was submitted in the IMAP proceeding after the stay was lifted in 2012. The 2012 Pink Line Map
also shows the 2002 Pink Line for comparison.
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The 2012 Pink Line Map shows that Suez’s Planning Area boundary largely corresponds with its
existing certificated service area. Annexations by the Cities of Meridian, Eagle, and Kuna have
resulted in a fairly well-defined common boundary between those municipalities and Suez’s
service area. As a result, Suez does not expect much change in its certificated service area in
these areas over the next 50 years. The bulk of Suez’s expected expansion outside of its existing
certificated area will occur in north Ada County and south of Boise.

The reasoning behind the location of the 2012 Pink Line Map’s Planning Area boundary is
further described in the following subsections.

B. Discussion of specific areas within the Planning Area
1) Meridian and Eagle areas

In the Meridian and Eagle vicinity, the western boundary of the Planning Area in the 2012 Pink
Line Map precisely matches Suez’s existing certificated boundary. Compared to the 2002 Pink
Line Map, the biggest change in this area is the Planning Area extension north of Chinden
Boulevard, which was not included within the 2002 Pink Line Map’s Planning Area boundary.

2) North Ada and Avimor areas

Suez’s certificated service area currently includes the Avimor development in north Ada County.
Suez’s Planning Area boundary in the 2012 Pink Line Map extends roughly a mile northwest of
the current certificated boundary near Avimor, along the Ada County border. It then travels due
south until it reaches State Highway 55 near Shadow Valley Golf Course, after which it follows
Highway 55 to the south for about a mile until it reaches the City of Eagle’s Area of City Impact.
The Planning Area boundary then follows Boise’s Area of City Impact boundary south until it
intersects Suez’s current certificated area boundary at Hill Road. Suez expects to serve the
proposed Dry Creek Master Planned Community located east of Highway 55 between the
Highway and Hidden Springs.

A3 Garden City area

The 2012 Pink Line Map’s Planning Area boundary follows the existing Suez certificated area
boundary and the Garden City area of impact.

@ Eastern boundary along foothills

Going southeast from the Avimor area, the 2012 Pink Line Map’s Planning Area boundary
follows Suez’s current certificated service area boundary until it intersects the City of Boise’s
Area of City Impact boundary near the Hidden Springs community. To capture Boise City’s
future potential growth, it then follows the Area of City Impact boundary southeast along the
foothills all the way until it reaches Columbia Road south of the Boise River in southeast Boise.

3) Area south of Boise

At Columbia Road in southeast Boise, the 2012 Pink Line Map’s Planning Area boundary turns
east for one mile, then heads due south for four miles, turns east again for a mile then south for
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another two miles until it heads west to form the southern boundary of the proposed Planning
Area. The southern boundary is extended three miles south of Suez’s existing certificated
service area to capture expected growth in this area over the next 50 years.

6) City of Kuna and western boundary area

Where the southern boundary of the 2012 Pink Line Map’s Planning Area approaches the City of
Kuna, it turns north one mile east of the City’s current annexations. After traveling three miles
north, the boundary intersects Suez’s current certificated service area western boundary all the
way through and around the Cities of Meridian, Eagle, and Garden City, as described above. In
other words, aside from the area extending three miles south of its existing certificated service
area east of Kuna, Suez’s Planning Area boundary is identical to its current certificated service
area along its western boundary.

V. THE CHURCH FORECAST: QUANTIFYING SUEZ’S REASONABLY ANTICIPATED
FUTURE NEEDS DURING THE PLANNING HORIZON

A. Introduction

As noted above, Suez engaged Prof. Church to forecast Suez’s RAFN during the Planning
Horizon. This section of the Master Water Plan is a detailed explanation of Prof. Church’s
forecast (the “Church Forecast™).

The Church Forecast serves multiple purposes. One objective is to predict the peak day
production (aka MDD) that will be required to meet both customer demand and non-billed
production within the Planning Area at the end of the Planning Horizon. This RAFN
quantification, together with a Gap Analysis, will be provided in support of Suez’s pending
IMAP. This forecast is an update of an earlier forecast provided at the time the IMAP was first
submitted over a decade ago.

In addition, the Church Forecast will serve internal company planning purposes in connection
with infrastructure and other investment decisions. For this reason, the Church Forecast contains
other detailed information (for example, annual production estimates by various water use
categories) that were not used to derive the MDD forecast.

Detailed spreadsheets displaying data and regression results used in the Church Forecast are set
out in Appendix A to this Master Water Plan.

Projected water production over the course of the Planning Horizon measures all water that Suez
will be required to produce (i.e., divert). This includes both billed production (i.e., customer
demand) and non-billed production.

“Billed production” (aka “total sales™) refers to water that is provided to Suez’s customers as
reflected in the company’s bi-monthly billing records. This includes four components based on
class of customer:
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residential sales
commercial sales
public authority sales®
“other” sales®

The great bulk of Suez’s water production serves the first two sales categories (residential and
commercial customers). For example, in 2015, residential and commercial customer demand
accounted for over 99 percent of total sales’ and nearly 95 percent of all water produced.®
Because of the overwhelming influence of residential and commercial customer demand on total
water demand, Prof. Church employed a complex econometric model, four multivariate linear
regressions, and other statistical analyses to forecast the quantity of future demand by residential
and commercial customers.

The last two customer classes (public authority sales and “other” sales) make up less than one
percent of annual total production.” Consequently, a far simpler forecast was developed for
these. Sales to public authorities is a function of the combined residential and commercial sales.
“Other” water sales, in turn, is a function of residential, commercial, and public authority sales.

Total bi-monthly billing to all customers drove Prof. Church’s forecast of monthly total
production, which he then summed to forecast total annual production. Each monthly total
production forecast was based on a ratio for that month derived from a stable relationship
between total sales and total production evident in the company’s historical data.

“Non-billed production” refers to water Suez must produce for uses that are not billed to
customers. There are three types of non-billed production:

e system losses.
e company use
e non-billed hydrant use

5 The public authority customer class includes water uses in government buildings, parks, and other public
facilities.

6 “Qther” sales includes temporary customers (typically construction contractors) that use water from fire
hydrants, which Suez tracks and bills by providing the water user with a hydrant meter.

7 This percentage for 2015 is derived from Table Al in Appendix A, pages A-3 and A-5: (9,779,315 +
5,578,620) / 15,484,647 = 0.992.

8 This percentage for 2015 is derived from Table Al in Appendix A, pages A-3 and A-7: (9,779,315 +
5,578,620) / 16,224,222 = 0.947. As the data in Table Al shows, this percentage is stable during the recent
historical period. As shown in Forecast Table 1 below, the percentage drops slightly when looking at the peak
month.

% This percentage for 2015 is derived from Table Al in Appendix A, pages A-5 and A-7: (90,006 +
36,707) / 16,224,222 = 0.008.
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All three combined amount to under six percent of total production.!® To forecast the quantity of
these non-billed production categories of water use, Prof. Church employed comparatively less
complex statistical analyses. He determined that there is a stable historical relationship between
total production and non-billed production. This allowed Prof. Church to “back out” the
numbers for each category of non-billed production from his forecasted total production. The
numbers for these individual categories of non-billed production were not used for projecting
RAFN; the RAFN projection is driven by the forecast for total production.

Forecast Table 1 below displays (as a preview of the discussion below) the 2015 and 2065 peak
month production for each of the four categories of billed production and the three categories of
non-billed production.

Forecast Table 1
Production Numbers by Category (for highest month of year)

Category of water use 2015 % of Total 2065 % of Total Multiple Annual Reference to
(1,000 Production {1,000 Production of increase | Appendix A
gallons) in 2015 gallons) in 2065 increase % pages
in 50
years
Billed Residential 1,705,537 62.55% | 4,494,806 65.82% 2.64 1.96% | A-15, A-26
(Sept.) | Commercial 781,360 28.66% | 1,745,086 25.55% 2.23 1.62% | A-15, A-26
Public authorities 24,668 0.90% 61,894 0.91% 2.51 1.86% | A-31, A-42
Other sales 5,018 0.18% 12,592 0.18% 2.51 1.86% | A-13, A-42
Non- System losses 64,424 2.36% 161,363 2.36% 2.50 1.85% | A-47, A-58
Billed Company use 4,607 0.17% 11,540 0.17% 2.50 1.85% | A-47, A-58
(Aug.) | Non-billed hydrant use 1,296 0.05% 3,246 0.05% 2.50 1.85% | A-47, A-58
SUM OF ABOVE 2,590,214 6,499,195 2.51 1.86%
TOTAL PRODUCTION (Aug.) 2,726,502 100% | 6,829,107 2.50 1.85% | A-47, A-58

The forecasts for individual categories are displayed to illustrate how the overall forecast fits
together.!! For RAFN purposes, the forecast total production is the critical number.

10 This percentage for 2015 is derived from Table Al in Appendix A, page A-7: (54,140 + 6,018 +
851,121)/ 16,224,222 = 0.056. By the way, the percentages in footnotes 8, 9, and 10 do not sum to exactly 1.0.
This is due to a time-lag discrepancy between the data groups. See footnote 11 at page 10.

I As noted, the forecast for total production is not derived by summing the billed and non-billed categories.
As Forecast Table 1 shows, the sum of each of the seven categories does not exactly equal the forecast of total water
production. This is due to time-lag issues in the data. Because customer billing occurs only every two months, the
billing data reflects actual production that may have occurred from one to 60 days earlier. In contrast, the total
production forecast has no time-lag. Because the non-billed production categories are based on the production
forecast, they, too, have no time-lag. In an effort to partially compensate for this apples-to-oranges situation,
Forecast Table 1 displays the forecast for the peak production month of the year for the four categories of billed
production. (Billings in September more closely approximate production in August, the peak month of production).
For non-billed categories, August is displayed, because there is no time-lag and that month corresponds to the
highest overall production month of the year (even if it is not the highest production month for that particular
category). In any event, this difference among the water use categories is inconsequential to RAFN forecasting,
because non-billed production is backed out after total production is forecasted and is not a driver of the RAFN
forecast. See discussion in section V.D(11) (Step Eleven: Non-billed production) at page 28.
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The bottom line is that the Church Forecast predicts that total production will increase by two
and a half times in fifty years. This equates to an annual increase of 1.85%. The discussion in
the pages below explains how that forecast was made.

B. Overview of data (Census, COMPASS, and Suez data)

Before delving into forecasting methodologies, it is important to understand the various types of
data Prof. Church used to project future demand.

Prof. Church relied on population and planning data provided by three governmental entities:
(1) the U.S. Census, (2) U.S. Department of Labor, and (3) COMPASS.

Census data on population and number of households (for Ada County for the years 1984
through 2011) and U.S. Department of Labor data on non-agricultural employment (for Ada
County for the years 1984 through 2011) served as an input to the Church Econometric Model,
which forecasted those measures for the 2015 to 2065 period.

COMPASS generates its own forecasts of population and number of households. The latest is
published in COMPASS’ 2040 Communities in Motion. See footnote 15 at page 19. However,
the COMPASS forecasts extend only to the year 2040. In order to provide demand projections
through 2065, Prof. Church used the Church Econometric Model, which takes into account a
number of variables in order to project population, households, and non-agricultural
employment. Prof. Church employed the 2040 Communities in Motion projections through the
year 2040 to calibrate his econometric model. As a result, the Church Econometric Model
replicates the results of the COMPASS projections of population and number of households
through the year 2040, and then extends the projection of those factors through the year 2065
(also adding a projection of non-agricultural employment).'?

In addition to using the COMPASS forecast to calibrate the Church Econometric Model, Prof.
Church used the COMPASS data for other purposes. COMPASS allocates its projections for
population and number of households (for each five year increment from 2010 to 2040) to
individual Traffic Analysis Zones (“TAZs”). These allocation ratios were used by Prof. Church
to allocate his county-wide forecast of population and number of households to individual TAZs
within Ada County through the year 2040. He then used his own professional judgment to adjust
the TAZ allocations in subsequent years. This, in turn, allowed him to sum the population and
household numbers for selected TAZs (and portions thereof) to reflect population and
households within Suez’s Planning Area. This is explained more fully under “Step Two” in
section V.D(2) beginning on page 19 (“Step Two”).

12 For example, for the year 2040, COMPASS projects the Suez Planning Area population to be 346,269
and Suez Planning Area households to be 150,389. See Appendix A, Table AS, p. A-141. The Church Forecast
projects almost identical but slightly lower numbers in 2040: 345,259 (population) and 150,043 (households). See
Appendix A, Table A6, p. A-171. Similarly, for the year 2040, COMPASS projects total Ada County population to
be 674,144 and Ada County households to be 272,724. See Appendix A, Table A5, p. A-141. The Church Forecast
projects slightly lower numbers in 2040: 663,958 (population) and 255,676 (households). See Appendix A, Table
A6, p. A-171.
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This TAZ-based distribution, however, did not drive Prof. Church’s forecast of future water
needs. Instead, his county-wide projections of households and non-agricultural employment
(generated by his econometric model) served as inputs to the demand forecasts for RAFN. Prof.
Church performed the TAZ-based allocation because it provides other useful planning
information to Suez, such as detailed, geographic-specific information about increases in
population and households that will be useful in site-specific infrastructure investment decisions.
It also serves to corroborate Prof. Church’s forecast of the number of residential customers,
which is used in the RAFN forecasts.

In addition to the governmental data discussed above, Prof. Church employed historical company
data collected by Suez. Two broad categories of company data were used: (1) customer sales
and (2) monthly production data (diversion records) and company estimates.'?

First, customer sales data consists of Suez’s meter reading data recorded in its bi-monthly billing
for water sales to all of its billed customer classes (i.e., residential, commercial, public authority,
and other). (This is as granular as the sales data gets. Suez does not record its customers’
monthly or daily water demand.) The bi-monthly bills are sent out on a rolling basis throughout
each month, creating a time-lag associated with this billing data. For instance, a bill sent in mid-
September would include water provided from the last part of July, all of August, and the first
part of September.'* This billing data was used to forecast future demand for each of these
customer classes.

Second, Suez collects total, daily, system-wide production data for all water that it diverts from
ground and surface supplies. This includes water that is delivered to paying customers as well as
non-billed production (system losses, company use, and non-billed hydrant use). Prof. Church
summed the daily production data into monthly data for purposes of this analysis. Unlike the
customer billing data, there is no time-lag on this production data. The stable, predictable
relationship between historic production data and historic billing data enabled Prof. Church to
convert customer sales data (which has a time-lag) to total system production (without a time-

lag).
C. Overview of the forecasting methodology (step-by-step process)

The long-term forecast for RAFN and other purposes is derived by forecasting the monthly
quantity of sales in each of four billed customer classes (residential, commercial, public
authority, and “other” billed uses). The total monthly billed sales is then used to forecast total

13 Daily diversion data is summed into monthly production data for purposes of the Church Forecast
(specifically, Step Ten and Step Eleven described below).

14 Suez bills its customers every two months. But its billings occur on a continuous rolling basis. Thus, it
has data on how much it bills customers each month of the year. That data reflects a lag time, however. For
instance, Suez customers receive September bills over a 30-day period. A bill that went to a customer on September
1 would include billing for water produced from July 1 to August 31 (or something close to that). A bill that went to
a customer on September 30 would include water produced from July 31 to September 29. Thus, total billing for
September captures all production associated with those customers in August and a portion of July and September.
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monthly production, which also includes three categories of non-billed production (system
losses, company use, and non-billed hydrant use).

Appendix A displays monthly and annual forecasts for each of the billed and non-billed
categories. Only the monthly forecasts are used to project peak month production and peak day
production.

The flow-chart on the following page summarizes the methodology employed by Prof. Church.
Each step is further described in the text following the flow-chart, and explained in greater detail
in section V.D beginning on page 17.
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Forecast Ada County population, number of households, and non-
agricultural employment through 2065 using the Church
Econometric Model (“CEM”).

STEP ONE

STEP TWO
Allocate CEM-forecasted Ada
County population and number of
households to individual COMPASS
TAZs. Determine total population
and number of households within the
Planning Area by summing TAZs.
(These numbers do not drive the
RAFN forecast, but are used for

STEP THREE STEP FOUR
Forecast number of Suez Forecast number of Suez
residential customers based on commercial customers based on
CEM-forecasted Ada County CEM-forecasted Ada County non-
households using multivariate agricultural employment using
linear regression. multivariate linear regression.

’

forecast corroboration and other STEP FIVE STEP SIX
planning purposes.) Forecast Suez monthly residential Forecast Suez monthly commercial
demand per residential customer demand per commercial customer
using multivariate linear regression using multivariate linear regression
that extrapolates historic per- that extrapolates historic per-
customer demand. customer demand.
STEP SEVEN
Forecast Suez monthly public
authority demand as a function of
combined residential and
commercial demand forecasts.
STEP EIGHT , STEP NINE
Forecast Suez monthly “other” Total up all billed
sales demand as a function of sales, based on
combined residential, commercial, ) calculations in prior
and public authority demand ¥ | steps.
Sforecasts. :
STEP ELEVEN
Forecast Suez’s monthly non-billed ) =3 o
production as a function of total T

production. (This backing out of
non-billed production is
independent of the RAFN forecast.)

STEP TEN
Forecast Suez monthly total production (both billed
and non-billed production) as a function of total billed
sales.

STEP TWELVE
Calculate MDD (Maximum Day
Demand) based on forecasted peak
monthly Total Production. This is
Suez’s RAFN forecast.
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The following is a quick summary of each step in the forecast methodology. A more detailed
explanation is set out in section V.D beginning on page 17.

STEP ONE: Church Econometric Model (population, number of households,
and non-agricultural employment for Ada County). The first step is to project
the population, number of households, and non-agricultural employment
within Ada County for the years 2015 through 2065 using the Church
Econometric Model (an economic model he first developed for Idaho Power
Company). Prof. Church employed COMPASS’ 2040 Communities in
Motion projections through the year 2040 to calibrate his econometric model
(see footnote 12 at page 11). The resulting Ada County household forecast is
then used to predict Suez’s residential customers (Step Three). The resulting
Ada County non-agricultural employment forecast is used to predict the
number of Suez’s commercial customers (Step Four). The resulting
population forecast is not used to forecast Suez’s RAFN.

STEP TWO: Allocate to each TAZ: sum for Planning Area. The population
and household forecast data from Step One is then distributed to each TAZ in
Ada County based on the ratios developed by COMPASS (through 2040) and
adjusted by Prof. Church based on his professional judgment after 2040. The
numbers for each TAZ within Suez’s Planning Area are then summed to
produce population and household forecasts for Suez’s Planning Area. These
allocations are not used to drive Suez’s water demand forecast, but they do
corroborate that forecast, and they are useful to Suez for other planning

purposes.

STEP THREE: Number of residential customers. To forecast the number of
Suez residential customers, Prof. Church employed a multivariate linear
regression that examined historical company data on the number of residential
customers to predict the future number of residential customers (the dependent
variable) as a function of the following independent variables: (1) the
projected number of households in Ada County (from Step One), (2) a
downward-trending trend variable (to reflect the declining percentage of Ada
County growth within the Planning Area), and (3) a binary variable (to
account for the “bump” in residential customers from the acquisition of South
County Water Company in 1999).

STEP FOUR: Number of commercial customers. Prof. Church forecasted the
number of commercial customers using a multivariate linear regression
similar to the one he employed to determine the number of residential
customers (Step Three). Here, he employed historical company data on the
number of commercial customers to predict the future number of commercial
customers (the dependent variable) as a function of the following independent
variables: (1) projected non-agricultural employment in Ada County (from
Step One), (2) an upward-trending trend variable (to reflect the increasing
share of county-wide non-agricultural employment expected to be captured
within the Planning Area), and (3) a binary variable (to account for the
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“bump” in the number of commercial customers from the acquisition of South
County Water Company in 1999).

o STEP FIVE: Demand per residential customer. To forecast future demand
per residential customer for each month of the year, Prof. Church used a
multivariate linear regression that employed historical company data on
demand per residential customer to predict future demand per residential
customer (the dependant variable) as a function of the following independent
variables: (1) five seasonal variables reflecting distinct monthly water use
patterns from July through November, (2) weather variables reflecting
temperature and precipitation, (3) the real price of water, (4) a downward
trending trend variable (to reflect water conservation, and related factors), and
(5) a binary variable (to reflect the change in customer profile when South
County Water Company was acquired). As a conservative measure, no
upward adjustment in per-customer demand was included to reflect
anticipated declines in the percentage of customers with access to NPI (non-
potable irrigation) water.

e STEP SIX: Demand per commercial customer. Demand per commercial
customer was developed in a manner similar to demand per residential
customer. This forecast used a multivariate linear regression that employed
historical company data on demand per commercial customer to predict future
demand per commercial customer (the dependant variable) as a function of a
subset of the independent variables used in the residential demand regression:
(1) five seasonal variables, (2) two weather variables, and (3) the real price of
water. Unlike the regression for per-customer residential demand, this did not
employ a trend variable (because expected gains in water conservation will be
offset by the expected growing size of each commercial customer). Nor did it
employ a binary variable (because no statistical difference in demand per
commercial customer was detected based on the acquisition of South County
Water Company).

e STEP SEVEN: Public authority sales. Sales to public authorities were
determined as a function of the combined sales to residential and commercial
customers.

e STEP EIGHT: Other sales. Demand for other sales was determined as a
function of the combined sales to residential, commercial, and public authority
customers.

e STEP NINE: Total billed sales. Total billed sales is simply the sum of the
calculations made above: Residential demand (number of residential
customers times demand per customer) + commercial demand (number of
commercial customers times demand per customer) + public authority sales +
other sales.
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o STEP TEN: Total production (by month). Total production is a function of
total billed sales (residential, commercial, public authority, and “other”). This
function takes into account the time-lag between billing for sales and actual
production (from wells and surface water). This function is a simple month-
by-month ratio analysis, reflecting the stable relationship over time between
sales and production. The forecast generates predicted monthly (and annual,
by summation) totals for production and other categories. The monthly
production totals drive the RAFN forecast. The annual totals are included for
other planning purposes.

e STEP ELEVEN: Non-billed production. As noted in Step Ten, the forecast
for total production is derived from forecasted customer sales. Total
production includes both billed production (customer sales) and non-billed
production (system losses, company water use, and non-billed hydrant use).
In Step Eleven, Prof. Church “backed out” the non-billed production
components from the forecasted total production. This step is not necessary
for the RAFN forecast, because the forecast for total production (Step Ten)
includes both billed and non-billed production. The backing out of non-billed
production from that total is done for company planning purposes and to
provide a more complete picture of how the various components of production
compare.

o STEP TWELVE: Maximum Day Demand. The driver for determining the
maximum diversion rate required to meet Suez’s RAFN is the projection of
Maximum Day Demand (“MDD”), also known as peak day production, at the
end of the Planning Horizon. This is determined by applying a peaking factor
derived from the stable historical relationship between monthly production
during the peak month and production on the peak day of that month. The
peak day production equates to 3.51 percent of the maximum monthly
production. This equates to a very modest peaking factor of 1.09 times the
average daily production during the year’s highest month of production, also
known as Maximum Month Average Daily Demand (“MMAD?). This yields
a MDD, or peak day production, of 370.87 cfs in 2065. Storage within the
delivery system will be employed to meet Suez’s peak instantaneous demand
during the peak day.

D. Detailed discussion of forecast methodology
(§)) Step One: Church Econometric Forecast

Prof. Church previously developed an econometric model (“Church Econometric Model”) for
Idaho Power Company to assist in the prediction of electric power demand in counties served by
that company. The model projects future population, number of households, employment by
industry and year, and total personal income by year for the state and for each of Idaho’s
counties.
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The first step in the Church Forecast was to update the Church Econometric Model to forecast
Ada County population, number of households, and non-agricultural employment through 2065.
This was necessary because the latter two—households and employment—drive the water sales
forecasts (for residential and commercial customers, respectively). When COMPASS’ 2040
Communities in Motion projections became available, Prof. Church used them to calibrate his
econometric model so that its projections track the COMPASS projections through the year
2040. (See footnote 12 at page 11.)

The econometric model also forecasts population, but that is not a factor in forecasting Suez’s
future demand. The population forecast is used for other purposes and serves as well to
corroborate Prof. Church’s demand projections based on his econometric model. (See discussion
of Step Two in section V.D(2) beginning on page 19 and discussion of Rates of Growth in
section V.E beginning on page 32.)

This model was employed, because there are no published sources that project households and
non-agricultural employment on a county basis out to the year 2065. Much less are they
projected specifically within Suez’s Planning Area (which, as described in section IV beginning
on page 5, includes portions of the Cities of Meridian, Boise, and Eagle, and unincorporated Ada
County).

The model determines annual population resulting from natural population increases (i.e., annual
births minus deaths), plus annual population migration into or out of Ada County. To forecast
the natural rate of population growth, a cohort-component population algorithm projects the
annual number of births and deaths in the County and in turn projects annual population by five-
year age groupings (the age cohorts) using Ada County specific fertility and mortality rates. The
annual migration of population into or out of Ada County is driven by the model’s economic
forecast that predicts the labor force necessary to meet projected future employment
requirements. The model projects the net migration component of annual population change
from the difference between the labor force supplied by natural increases to the existing
population and the required labor force projected by the economic forecast.

The Church Econometric Model is a simultaneous equation model, which uses forecasts of
national economic concepts to drive forecasts of particular industry performance in the Idaho
economy and local demands on sectors of the Idaho economy, as well as local area personal
income and population to predict employment demand in the State. The forecasted number of
employed persons is further adjusted to account for a portion of the population being
unemployed at any one time.

The results generated by the model showing the forecasted annual Ada County population,
households, and non-agricultural employment are displayed in Appendix A in Table A3 on pages
A-61 and A-62. Monthly numbers are shown in Table A4 on pages A-67 through A-111. Prof.
Church’s model forecasts Ada County’s population to be 998,120 in the year 2065, which is 2.3
times the population in 2015. As noted, that number does not drive the water demand forecast.
Instead, it is the numbers for households and non-agricultural employment that drive the
forecasts for residential and commercial sales, respectively. Prof. Church’s model forecasts
391,798 households in Ada County in 2065. (See Forecast Tables 2 and 5 below.)
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2) Step Two: Allocate population and households to each TAZ;
sum for Planning Area

In Step Two, Prof. Church distributes his total county-wide forecast of population and number of
households (derived in Step One) to individual TAZs. This allows Prof. Church to forecast these
factors for Suez’s Planning Area.

COMPASS has divided Ada and Canyon counties into hundreds of TAZs, which are small
geographic areas used to analyze and predict traffic flow patterns. Each TAZ is typically a tiny
fraction of the size of a zip code. There are 1,311 TAZs in Ada County alone.

COMPASS allocates its total projected population and number of households within the two
counties to each TAZ. COMPASS performed this allocation for each five-year increment
between 2010 and 2040.'° This allows COMPASS to derive the future population and number of
households for each municipality by adding up all of the TAZs within a city’s area of city

impact. It did the same for unincorporated areas outside of areas of city impact. Prof. Church
used the TAZs in the same way as COMPASS did to tally population and number of households
within Suez’s Planning Area.

Prof. Church simply applied COMPASS’ allocation of population and number of households per
each TAZ to allocate his own forecast of population and number of households (Step One) to
each TAZ for each five-year increment between 2010 and 2040 (Step Two). Thus, if COMPASS
put x% of its total Ada County projected population into a particular TAZ for a particular year,
Prof. Church put the same percentage of his projected Ada County population into that TAZ for
that year.

But COMPASS’ projections extend only to 2040, while Prof. Church’s projections go to 2065.
Accordingly, for each five-year increment from 2045 to 2065, Prof. Church used his professional
judgment, familiarity with the area, his study of the relevant zoning requirements and
comprehensive plans, and his knowledge of recent and projected developments to make minor
adjustments in the allocation to certain TAZs. In doing so, he was careful to allow each TAZ to
continue to grow only until it achieved a reasonable level of “build out” density reflecting
applicable planning and zoning for that TAZ. When that maximum density was reached, no
further population or households were allocated to that TAZ. Instead, growth was directed to
neighboring TAZs (in concentric circles) that had “room to grow.” In this way, Prof. Church
ensured that the allocations to individual TAZs for each year were consistent with the zoning and
land use plans of each community and accurately reflected reasonable expectations based on
most up-to-date information available.

The TAZ boundaries do not precisely follow the boundaries of the Suez’s Planning Area, but
they come close. The TAZ boundaries reflect geographic features or barriers (such as a river or
canal), zoning densities, municipal boundaries, and the existing and predicted roadway

15 The key data from the COMPASS 2040 Communities in Motion forecast of population and households is
displayed in S-year breakouts for the period 2010 to 2040 for all Ada County TAZs in Table A5 on pages A-114
through A-141 in Appendix A.

Master Water Plan for the Years 2015 to 2065 Page 19
13595029_11-30-147



infrastructure. Most are entirely within or entirely outside of the Planning Area. For the few that
straddle the boundary of the Planning Area, Prof. Church used professional judgment to allocate
a fraction of the TAZ’s population and households to the portion of the TAZ within the Planning
Area. This is shown for each TAZ in Appendix A, Table AS, at pages A-114 to A-141.

It was then simply a matter of summing up the population and households for each TAZ (or
fraction thereof) within Suez’s Planning Area. The results are displayed in Appendix A, Table
A6, pages A-144 and A-171.

These allocations were not used to drive Suez’s water demand forecast, but they do serve to
corroborate and fine-tune the Church forecast by allowing various comparisons and analyses.
For instance, as discussed in section V.D(3) (Step Three) and Forecast Table 2, they serve as a
“double check” of Prof. Church’s projection of the number of residential customers. In addition,
they are used to evaluate and contrast various growth rates, as discussed in section V.E (Rates of
growth) and Forecast Table 5. Finally, they are useful to Suez for other planning purposes.

3) Step Three: Number of residential customers

Suez has historical monthly billing data on its number of residential customers.'® One could
perform a simple trend-line linear regression on that data to extrapolate the number of residential
customers through the year 2065. Doing so, however, would not yield an accurate prediction. It
would overstate future customer growth. This is because Suez’s Planning Area is, to some
extent, “boxed in” by surrounding communities served by other providers and by public lands
that will not be developed. As a result, Suez’s customer base will continue to grow, but at a
slower pace than it has in the past. Likewise, in the years ahead, Ada County will grow faster
outside the boundaries of the Planning Area than it will within those boundaries.

Prof. Church determined that the number of households in Ada County has a strong correlation
to the number of residential customers served by Suez. Accordingly, Prof. Church employed a
multivariate linear regression that analyzed historical company data on the number of residential
customers to predict the number of residential customers in the future (the dependent variable) as
a function of the number of Ada County households (an independent variable). The regression
analysis was further refined by employing two other independent variables: (i) a binary variable
(0 or 1) accounting for Suez’s acquisition of the South County Water Company in 1999, and (ii)
a downward-trending trend variable reflecting Suez’s declining share of population and
household growth in Ada County.

The binary variable corrects for a “bump” in the historic customer data in 1999, when Suez
acquired South County Water Company and its territory, which added over 4,000 residential
customers.

As noted above, population and the number of households in Ada County is growing faster than
within Suez’s Planning Area. This is the reason that Prof. Church employed a downward-

16 Although Suez bills on a bi-monthly basis, it has monthly billing data (i.e. data from bills issued each
month) . See footnote 14 at page 12 regarding lag time in billing.
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trending trend variable. (This is simply a series of numbers: -1, -2, -3, etc.) When added to the
regression analysis, the trend variable captures the statistically significant phenomenon
indicating that over time Suez’s Planning Area is capturing a smaller percentage of the overall
household growth in Ada County. The trend variable is a conservative correction to the
projection. The effect of this downward-trending variable is to pull down the projection of
residential customers by recognizing the historical and ongoing trend toward a lower percentage
of Ada County growth within the Planning Area.

The trend variable also addressed the fact that there is not a one-to-one correlation between
residential households in Suez’s Planning Area and the number of residential customers. This is
because many residential households reside in multi-family housing units, such as apartment
buildings, that are master metered (i.e., there is one water meter for an entire apartment complex
or apartment building). Although they are actually residential “households,” many of these
multi-family units are classified in Suez’s billing system as a single commercial customer.
Accordingly, there are fewer residential customers than there are households within the Planning
Area. Nevertheless, there is a strong correlation between the number of Ada County households
and the number of Suez customers. The trend in this relationship (i.e., the increasing density
within the Planning Area and corresponding increasing disparity between households and
customers) is also picked up by the trend variable, further strengthening the accuracy of the
prediction.

This regression does not take into account a seemingly important factor: the changing shape of
the Planning Area compared to the current service area. For this reason, Prof. Church thought it
important to verify the accuracy of this residential customer projection with a separate
population projection driven by geographic-specific information following the shape of the
Planning Area. For this “double-check” prediction described in Step Two, Prof. Church first
projected the population and number of households in Ada County for each year through 2065
(Step One). He then fine-tuned the distribution of that population and household data
geographically across the county to determine the future population in Suez’s Planning Area
(Step Two). The results are in line with expectations, as shown in Forecast Table 2 and
discussed below.
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Forecast Table 2

Population, Households, and Residential Customers (annual numbers)

Ada Ada County Planning Planning Planning Planning Planning Ratio of
County Households Area Area Area Area Area Planning
Population Population | Households | Residential | Households | Population Area
Customers | as a Percent | as a Percent | Households
of Ada of Ada to Planning
County County Area
Households | Population Customers
2015: 431,010 161,214 247,345 99,519 79,976 61.7% 57.4% 1.2
2065: 998,120 391,798 449,708 219,236 196,658 56.0% 50.1% 1.1
!“Ulﬁp|e Qf 23 24 1.8 22 24
increase in
50 years
Annual 1.69% 1.79% 1.20% 1.59% 1.82%
increase %
Reference A-61 A-61 A-157 A-157 A-3 A-157 A-157 Planning
Appendix A | A_g2 A-62 A-171 A-171 A-4 A-171 A-171 Area
pages (or | A 157 A-157 cf. monthly: households
g‘a':i-‘;)_ A1T71 A-171 A-14 divided by
’ A-26 residential
customers

Forecast Table 2 shows that, while the total population and number of households within Suez’s
Planning Area increase over time, they represent a declining share of the projected future total
population and number of households within Ada County. This shows that a substantial portion
of the projected future county population is allocated to cities and unincorporated areas of the
county outside of Suez’s Planning Area. For example, the percentage of Ada County population
within the Planning Area declines from 57.4% in 2015 to 50.1% in 2065. The allocation of
households similarly declined from 61.7% in 2015 to 56.0% in 2065. In other words, Prof.
Church’s forecast is consistent with the trend recognized in the COMPASS Communities in
Motion 2040 forecast. It conservatively allocates less than a proportional amount of future
population and households to TAZs within Suez’s Planning Area.

The TAZ-based forecast of households within the Planning Area (Step Two) strongly
corroborates the forecast of residential customers. For the year 2065, 219,236 households are
predicted compared to 196,658 residential customers within Suez’s Planning Area. For the
reasons discussed above, one would expect the number of residential customers to be somewhat
lower than the number of households. Moreover, the ratio of Planning Area households to
Planning Area customers is also stable over time (1.2 in 2015 and 1.1 in 2065).

The Church Econometric Model (which was calibrated to the COMPASS projections) projects
virtually identical but slightly lower population and slightly fewer households in Suez’s Planning
Area compared to the sum of COMPASS’s TAZ forecasts for the same area in 2040 (the last
year of COMPASS’s forecast).!” All of this provides a high level of confidence in Prof.

17 For example, for the year 2040, COMPASS projects the Suez Planning Area population to be 346,269
and Suez Planning Area households to be 150,389. See Appendix A, Table AS, p. A-141. The Church Forecast
projects slightly lower numbers in 2040: 345,259 (population) and 150,043 (households). See Appendix A, Table
A6, p. A-171. Similarly, for the year 2040, COMPASS projects total Ada County population to be 674,144 and Ada
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Church’s projection of the number of households in Ada County (Step One), which drove his
projection of the number of residential customers in the Planning Area (Step Three), which drove
his projection of residential customer demand (Step Five). The same goes for Prof. Church’s
projection of non-agricultural employment (Step One) which, as discussed below, drove his
projection of the number of commercial customers (Step Four), which in turn drove his
projection of commercial demand (Step Six).

In addition to corroborating these projections, the TAZ-based forecast serves other important
planning purposes for Suez. Notably, it provides detailed, geographic-specific information about
increases in population and households that will be useful in site-specific infrastructure
investment decisions.

@) Step Four: Number of commercial customers

Suez also tracks the number of commercial customers through its billing data. In contrast with
the trend in residential customers, however, Suez’s base of commercial customers is growing at a
somewhat faster pace than in the rest of the county. (This is because, on balance, commercial
customers are concentrated more densely in Boise and other areas served by Suez than they are
outside of the Planning Area.) Prof. Church determined that the number of commercial
customers in Suez’s Planning Area can be statistically correlated to total non-agricultural
employment in Ada County. Accordingly, Prof. Church used the projected non-agricultural
employment in Ada County to forecast the number of commercial customers in Suez’s Planning
Area.

Specifically, Prof. Church used a multivariate linear regression similar to the one he employed to
determine the number of residential customers. Here, he employed Suez’s historical company
data on the number of commercial customers to predict the number of commercial customers in
the future (the dependent variable) as a function of Ada County’s non-agricultural employment
(an independent variable, from Step One), which Prof. Church has determined are strongly
correlated. The regression analysis was further refined by employing two other independent
variables: (1) a trend variable to reflect the increasing share of county-wide non-agricultural
employment captured within the Planning Area, and (2) a binary variable to account for the
“bump” in commercial customers from the acquisition of South County Water Company in 1999.

The commercial customer regression statistics, as shown on pages A-182 and A-183 of
Appendix A, reflect a strong correlation. During the forecast period, Prof. Church’s forecast
projects that Suez generally will realize one additional commercial customer in the Planning
Area for every additional 31 non-agricultural jobs gained in Ada County.

The results of these residential and commercial customer regression analyses are shown in
Appendix A, pages A-3 and A-4. They show that the number of commercial customers will
increase from a level of 9,045 customers in 2015 to 19,618 in 2065, a multiple of 2.2 over 50

County households to be 272,724. See Appendix A, Table AS, p. A-141. The Church Forecast projects slightly
lower numbers in 2040: 663,958 (population) and 255,676 (households). See Appendix A, Table A6, p. A-171.
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years, reflecting an annual growth rate of 1.56% per year. (Note that these are annual numbers.
The commercial customer numbers for each year’s peak month is virtually identical. See
Forecast Tables 4 and 5 below.)

3) Step Five: Demand per residential customer

Next, Prof. Church determined the quantity of demand per residential customer. (This number
multiplied by the number of residential customers (Step Three) would then yield total residential
customer demand.)

To project monthly (and, by summation, annual) water demand per customer through the
Planning Horizon, Prof. Church used a statistical analysis of monthly residential demand per
residential customer (the dependent variable). Historical residential demand per customer was
extrapolated by a multivariate linear regression that forecast monthly residential billing per
residential customer as a function of the following independent variables:

e seasonal water use (five variables reflecting distinct monthly water use patterns from July
through November)

e the effects of weather (a variable constructed as weighted average of monthly average
temperatures and another variable constructed as a weighted average of precipitation that
affected each bi-monthly billing period)

e a binary variable that captures the effect of the acquisition of South County Water
Company in 1999 (whose customers had different per-customer demand than other Suez
customers)

¢ the real price of water (the price of water adjusted for the effects of price inflation)

¢ adownward-trending trend variable that captures the increasingly effective water
conservation efforts resulting from efficiency improvements, such as, water-saving
devices, smaller irrigated areas, increased xeriscaping, and the effect of education and
cultural change

The last two factors (price and conservation), in combination, have pushed average per capita
water consumption down dramatically in recent years. That trend is expected to continue
throughout the Planning Horizon. This is reflected very strongly in both annual water use data
and water use data during the non-irrigation season. In contrast, per-customer residential
demand during the peak month has shown no consistent decline. The trend does not follow a
straight line due to the number of factors in play. Peak month demand per residential customer
declined from a high of 31,830 gallons/month per residential customer in August 1999 to 20,530
gallons/month in September 2011 (the last year of non-forecast data). (Appendix A, pages A-12,
A-14.) The forecast of future monthly residential water demand trends upward to 24,370
gallons/month in September 2025, before trending down to 22,770 gallons/month in September
2065. (Appendix A, pages A-17, A-26.) See also the discussion below in section V.E at page
32, including the growth rates displayed in Forecast Tables 4 and 5.
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In addition to price and conservation, another major factor affecting residential water use is the
availability of NPI (non-potable irrigation) water. This refers to surface water provided by
irrigation districts and other entities.

Because NPI water is provided by others, any increase in NPI corresponds to less water supplied
by Suez. On average, Suez customers who live in subdivisions with access to NPI use 31.76%
less water than do Suez customers that have no access to NP1. See Appendix A, Table A7, at
page A-174.

Customers with access to NPI may still use some water provided by Suez for lawn irrigation, but
most of that use is during the shoulder season when NPI water is not available. This shoulder
season use is inconsequential to the projection of peak demand, because use during the shoulder
season does not occur during the time of peak demand during the irrigation season.

In recent years, the construction of separate lawn irrigation systems relying on NPI has
accelerated as new subdivisions have replaced farmland served by surface irrigation water
provided by irrigation districts and others. Indeed, the use of surface water (as opposed to
ground water) is mandated in new subdivisions where surface water is “reasonably available.”
Idaho Code § 67-6537. The trend toward NPI in new residential subdivisions is well established
throughout the Treasure Valley. The vast majority of new NPI is brought on line as new
subdivisions are constructed. Some new NPI comes on line as existing homes are retrofitted to
install new NPI water systems. Such retrofitting, however, is quite rare due to the high cost.

Decades of increasing use of NPI within Suez’s current service area have driven down per-
customer water demand. Prof. Church examined the locations of existing agricultural surface
water irrigation infrastructure to determine whether this trend will continue as Suez expands
service in the Planning Area. This examination revealed that most of the surface water irrigated
land within Suez’s Planning Area already has been converted from traditional agriculture uses to
residential and commercial uses. To a large extent, areas that are now undeveloped or sparsely
developed (i.e., those areas within the Planning Area where the most growth is expected over the
Planning Horizon) are not currently irrigated. Because that dry land has no access to surface
waters that could be used for NPI systems, lawns will be irrigated with potable water provided
by Suez when it is developed. Accordingly, it is anticipated that the percentage of Suez
customers using NPI for their lawn irrigation will gradually decline in the future. This is in
contrast to the rest of Ada County where, for the reasons noted above, use of NPI is expected to
increase.

Although a decline in NPI use within the Planning Area is anticipated, predicting the extent of
that decline is difficult. For this reason, Prof. Church did not explicitly factor into his regression
analysis a factor reflecting a trend toward a lower percentage of NPI use. The decision not to
factor in declining NPI use will tend to overestimate the future use of NPI, and thus
underestimate Suez’s projected demand. In other words, this was a conservative assumption;
Suez’s actual peak demand is likely to be somewhat higher to the extent the ratio of NPI-to-non-
NPI development declines over time, as expected.
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(6) Step Six: Demand per commercial customer

Demand per commercial customer was developed in a manner similar to demand per residential
customer. This forecast used a multivariate linear regression that employed historical company
data on monthly commercial demand per commercial customer to predict demand per customer
in the future (the dependent variable) as a function of some of the same independent variables
used in the residential demand regression: (1) the five seasonal variables, (2) the weather
variables, and (3) the real price of water. Unlike the regression for per-customer residential
demand, this regression did not employ a trend variable (because gains in water conservation are
expected to be offset by the growing size of each commercial customer). Nor did it employ a
binary variable, because no statistical difference in demand per commercial customer was
detected based on the acquisition of South County Water Company. (In contrast, there was a
bump in the number of commercial customers. So a binary variable was used in forecasting the
number of commercial customers in Step Four.)

As shown in Appendix A, page A-4, the Church Forecast projects Suez’s annual water use per
commercial customer in 2065 to be 645,979 gallons/year (corresponding to 1,770 gallons/day).
This represents a decrease of 4.8 percent compared to commercial customers’ annual water use
of 686,500 gallons/year between 1984 and 2007, and a 1.8 percent decrease compared to annual
water use of 665,260 gallons/year between 1984 and 2011.

Prof. Church believes a steady decrease in commercial water demand between 2008 and 2011
likely was a short term phenomenon resulting from the recession. Annual average water use per
commercial customer from 2008 through 2011 was 538,110 gallons/year (corresponding to 1,474
gallons/day). As would be expected during a recession, the local economy slowed, commercial
employment fell, and water use at commercial establishments also declined. Likewise, it is to be
expected that, as the local economy recovers (which already is occurring), water use per
commercial customer will increase. Prof. Church’s forecast conservatively assumes that by 2065
annual commercial demand per customer will increase to a level that is slightly below the annual
per customer commercial demand that was experienced prior to the recession. See also the
discussion below in section V.E at page 32, including the growth rates displayed in Forecast
Tables 4 and 5.

@) Step Seven: Public authority sales

The public authority customer class includes water uses in government buildings, parks, and
other public facilities—all of which are metered and billed bi-monthly like residential and
commercial customers. Prof. Church determined that there is a stable historical relationship
between billing to public authority customers and the combined sales to residential and
commercial customers. Accordingly, the forecasted public authority sales is assumed to be 0.61
percent of the projected annual total of residential and commercial sales.

Total annual water sales to public authorities is expected to increase to 200,005,000 gallons/year
in 2065. Appendix A, at page A-6. This is an annual increase of 1.6 percent above 2015’s total
0f 90,006,000 gallons/year. Appendix A, at page A-5. Public authority annual water demand
projections through 2065 are set forth in Appendix A, pages A-5 and A-6 and monthly public
authority water demand projections are set forth in Appendix A, pages A-27 through A-42.
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() Step Eight: “Other” sales

“Other” sales includes temporary customers (typically construction contractors) that use water
from fire hydrants. Suez tracks these water sales by providing the water user with a hydrant
meter. (These water sales are not included in the “non-billed hydrant use” category discussed
below.) Prof. Church determined that there historically has been a stable relationship between
other billed production and the total billing to residential, commercial, and public authority
customers. Accordingly, the forecasted other billed production is assumed to be 0.235 percent of
the total projected water billing to residential, commercial, and public authority customers.

Total annual “other” sales demand is expected to increase to 76,183,000 gallons/year in 2065.
Appendix A, at page A-6. This is an annual average increase of 1.47 percent above 2015’s total
0f 36,707,000 gallons/year. Appendix A, at page A-5. Monthly and annual water projections for
“other” sales through 2065 are set forth in Tables B1 and B2 with annual figures presented on
Pages A-5 and A-6 and projected monthly “other” sales shown on Pages A-27 through A-42 of
Appendix A.

) Step Nine: Total billed sales

Total billed sales is determined by summing the predicted quantities for each of the billed
categories:

(1)  Residential demand (number of residential customers from Step Three times
demand per residential customer from Step Five).

2) Commercial demand (number of commercial customers from Step Four times
demand per commercial customer from Step Six).

(3)  Public authority sales (Step Seven).
4) “Other” sales (Step Eight).
(10) Step Ten: Total production

Total production is projected as a function of total billed sales to all customers (residential,
commercial, public authority, and “other”) derived in Step Nine. This function was determined
by examining the historical relationship between (1) total billings in a month and (2) Suez’s total
water production in that same month. Despite the time-lag associated with the billing data,'® this
examination found a stable relationship between billed water sales and total water production for
each month across 12 years of historical data. Therefore total billed water sales are a reliable
predictor of water production via this month-by-month analysis.

18 Each customer bill reflects water used by the customer during a two-month period prior to the date of
billing. See footnote 14 at page 12.
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In other words, for each of the 12 months, there is a ratio that will convert total billed sales to
total production. Due to the time-lag between production and billing (sales), the ratio will be
greater than one in some months and less than one in other months. The average of all 12
monthly ratios would be somewhat greater than one, because total water production includes
water produced for non-billed categories (company use, non-billed hydrant use, and system
water losses) discussed in Step Eleven.

Although the ratio is different for each month of the year, for any given month the ratio is stable
across the forecast period. For example, the ratio of total water production to total billings in
August is 1.10. Total billed sales for August 2065 equal 6,194,778,000 gallons/month. See
Appendix A, page A-42. Multiplying that number times 1.10 yields 6,829,107,000
gallons/month as the projection for total actual production in August 2065. See Appendix A,
page A-58.

(11) Step Eleven: Non-billed production

In addition to water billed to customers, Suez produces three categories of water that is not sold
to customers.

The largest is “system losses”—water that is diverted but never billed, because it is lost to the
system before delivery. This includes system leakage, other malfunctions, water stored under
approved aquifer storage and recovery programs, and water theft.

The next largest category is “company use.” This is water used by Suez for system operations.
This primarily includes water required for flushing pipes and cleaning filters. It also includes a
negligible amount of water used for domestic and irrigation purposes at Suez’s offices and
facilities.

The smallest category of non-billed production is “non-billed hydrant use.” This includes water
taken from hydrants without charge by public authorities for fire fighting and street cleaning.
This category of hydrant use does not include hydrant use that is billed (which falls under the
category of “other” sales discussed above).

Each month Suez tallies total water production and prepares estimates for each of these three
categories of non-billed production. Prof. Church evaluated this historical data and determined
that, while the relationship between each non-billed category and total production varies
considerably month to month, the relationship for any given month has remained stable over
time.

Accordingly, Prof. Church used 12 years of recent historic data (actual production numbers and
company estimates for each non-billed category from 2000 to 2011) submitted to the Idaho
Public Utilities Commission to develop a “calendar month parameter” for each month of the year
for each of the non-billed categories. These are displayed in Forecast Table 3 below.'® For

19 The percentage number (or ratio) for “company use” surges in April, because this corresponds to when
Suez engages in system flushing. The percentage number for “system losses” peaks in May, for several reasons.
First, this is a ratio, not an absolute measure of system losses; the ratio declines as production increases. Second,
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example, system losses account for 6.457% of all January production, but they account for only
2.363% of August projection.

Forecast Table 3
“Calendar Month Parameters”
Non-billed Water Production as a Percent of
Total Water Production by Calendar Month
(Based on 10 years of historical data)
Month System Loses Company Use Non-Billed
Hydrant Use
January 6.457% 0.142% 0.011%
February 5.953% 0.175% 0.002%
March 5.912% 0.157% 0.007%
April 5.912% 1.369% 0.005%
May 9.199% 0.975% 0.016%
June 8.753% 0.128% 0.019%
July 7.834% 0.196% 0.094%
August 2.363% 0.169% 0.048%
September 1.529% 0.237% 0.027%
October 2.524% 0.229% 0.055%
November 3.852% 0.218% 0.041%
December 4.513% 0.200% 0.015%

These calendar month parameters were then applied to the forecasted total production for each
month in order to break out the quantity for each category for each month through 2065. Annual
projections of water production for these three non-billed categories through 2065 are presented
in Appendix A, Pages A-7 and A-8. Monthly projections are shown in Appendix A, pages A-43
through A-58.

Due to anticipated improvements in Suez’s water production and distribution system, the
projections of system losses (the largest category of non-billed production) as a percentage of
total annual water production are declining slightly over the forecast horizon.?

absolute system losses are greatest when the system is charged in early Spring, after which leaks and malfunctions
are discovered and corrected. Third, “system losses” includes approved injection of Suez distribution system water
into wells to facilitate improved water quality during peak season pumping; such injection occurs primarily during
non-peak production periods. Fourth, the company estimates of system losses are based on billings, so there is a
time-lag issue. In any event, as explained elsewhere, none of these non-billed production numbers have any effect
on the RAFN projection (peak day production), which is based solely on total production.

20 Although the calendar month parameters are fixed over time, there is nonetheless a downward trend in
the percentage of annual non-billed uses compared to total production. This is because there is a change over time
in each month’s contribution to total annual water production. For example, over the course of 50 years, August
production as a percentage of annual production rises from 16.805% in 2015 to 20.360% in 2065. (2,726,502 +
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By 2065, Prof. Church projects that these three categories will total 1.77 billion gallons, which is
only about 5.3% of the projected 2065 total water production of 33.5 billion gallons.?! They
make up even less of the peak month production—about 2.6%.%

This step (backing out the non-billed production from total production) is not necessary for
RAFN purposes, because the forecast for total production (Step Ten) already includes billed and
non-billed production). Prof. Church derived these numbers for non-billed production because
they are useful to put the total system-wide demand into perspective. They are also used for
other planning purposes by Suez.

(12) Step Twelve: Peak day production (aka MDD)

The discussion above (through Step Ten) explains how Prof. Church derived the projected peak
month production for the year 2065: 6,829,107,000 gallons/month (which equates to an average
of 340.8 cfs throughout the month of August 2065)%. (See Appendix A, page A-58.) The next
and final step is to determine the maximum day demand (“MDD”), which also is known as peak
day production. This is the rate of flow that will be required to meet Suez’s customer demand
and other production requirements on the highest single day of Suez production projected to
occur in the last calendar year of the Planning Horizon. MDD may be expressed in the number
of gallons required on the peak day, and that number may easily be converted to cfs.

Largely due to summer landscape irrigation requirements, Suez experiences highest water
demand during the summer months, with the MDD typically occurring in the month of August.

Based on historical data, Prof. Church determined that a strong and stable relationship exists
between each year’s maximum monthly production (the month with the highest production) and
the MDD.?* Accordingly, he uses this correlation to forecast MDD.

Between 2000 and 2011 (the most recent 12 years of historical data), Suez’s records show its
MDD averaged 3.51 percent of August monthly production for that year. This relationship has a
standard deviation of 0.07 percent over the 11-year period, reflecting a very strong relationship.

16,224,222 = 16.805%, Appendix A, pages A-47, A-7; 6,829,107 + 33,541,750 = 20.360%, Appendix A, pages B58,
B8.) Because the months with relatively low calendar month parameters, such as August, are increasingly important
contributors to annual production over time, system losses decline slightly over time on an annual basis.

2l See Appendix A, page A-8: 102,419 + 10,674 + 1,656,382 = 1,769,475 x 1,000 = 1,769,475,000.
1,769,475 + 33,541,750 = 5.275%.

22 See Appendix A, page A-58: 11,540 + 3,246 + 161,363 = 176,149 / 6,829,107 = 2.579%.

23 6,829,107,000 gallons/month divided by 31 days is 220,293,774 gallons/day (MMAD), divided by the
conversion factor of 646,316.889 yields 340.84 cfs.

24 By contrast, the relationship between annual water production and MDD has not been as stable over
time. Between 2002 and 2011, annual water production decreased by 14.7 percent while the MDD decreased by
11.7 percent.
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As shown in Appendix A, page A-58, Suez’s maximum monthly production in 2065 is predicted
to be 6,829,107,000 gallons during the month of August 2065, and MDD (or peak day
production) is predicted to be approximately 239,702,000 gallons per day (6.829107 billion x
3.51% = 239.702 million gallons).

Gallons per day may be converted to cfs by dividing the number of gallons/day by 646,316.889.
Thus, MDD of 239,702,000 gallons per day translates to a continuous instantaneous flow over
that 24 hour period of 370.87 cfs.

IDWR’s RAFN Guidance employs the term MMAD (“Maximum Month Average Daily
Demand”) to describe the average daily production in the highest production month of the year.?
The guidance calls for a default peaking factor for MDD:MMAD of 1.3. RAFN Guidance
(Table 5 at page 15) (revised Mar. 16, 2015). Prof. Church’s conversion factor (3.51 percent of
the maximum monthly production) equates to peaking factor of 1.09, which is well below
IDWR’s default peaking factor of 1.3.26 These figures are displayed in the following Forecast
Table 4:

%5 The Department’s guidance contains these definitions:

Maximum Month Average Daily Demand (MMAD):

The maximum monthly average daily demand is the average daily demand from
the peak demand month, which is typically July or August when out of home
residential water use is at its peak. This value can only be calculated when
municipal records contain monthly diversion data. It is obtained by dividing the
monthly diversion volume by the number of days in the month, for each month,
and selecting the largest monthly value.

Maximum Day Demand (MDD):

The design maximum day flow is the largest volume of flow to be received
during a continuous 24 hour period in a calendar year, expressed as a volume
per unit time. In order to determine this value, diversion records must have a
daily recording interval. Often daily records are not available. In these instances
MDD values can be estimated by multiplying ADD or MMAD values by an
appropriate peaking factor. If storage is used by the water provider to meet peak
demands, then the MDD value represents the maximum diversion rate that
should be authorized by the RAFN water right permit.

RAFN Guidance, p. 14 (revised Mar. 16, 2015).
260.0351 times 31 days = 1.09. Or, 239,702,000 (MDD) / 220,293,774 (MMAD) = 1.09. Thus, since the

average day total production in August 2065 (MMAD) is 340.84 cfs (see footnote 23), the peak day production
(MDD) in August 2065 is that number times 1.09, which is 370.87 cfs.
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Forecast Table 4

Peaking Factor Calculation (August 2065)

Total Month MMAD MDD MDD MDD Reference to
Production (gallons) (gallons) (gallons) (cfs) Appendix A
(gallons) Pages
(Month + 31) (based on (based on (gallons +
month x MMAD x 646,316.889)
.0351) 1.0881)
6,829,107,000 220,293,774 | 239,701,656 | 239,701,656 370.87 | A-58

The peak hour demand (“PHD”) would be somewhat higher than 370.87 cfs, and the peak
instantaneous demand (“PID”’) would be higher yet. Prof. Church did not calculate those
numbers because Suez expects to use storage within the delivery system to meet demand peaks
during the course of the peak day.

E. Rates of growth

The bottom line is that the Church Forecast predicts a modest rate of growth over the next 50
years. A summary of growth in population, households, customers, and production is set out in
Forecast Table 5 below.
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Forecast Table 5

Growth and Rates of Growth (2015-2065):

Population, Households, Customers, Production

2015 2065 Multiple of Annual Reference to
increase in | increase % Appendix A
50 years Pages
Ada County 431,010 998,120 2.3 1.69% | A-61, A-62, A-
population (year) 155, A-171
Planning Area 247,345 449,708 1.8 1.20% | A-155, A-171
population (year)
Ada County 161,214 391,798 24 1.79% | A-61, A-62, A-
households (year) 165, A-171
Planning Area 99,519 219,236 2.2 1.59% | A-155, A-171
households (year)
# of Residential 80,285 197,427 2.5 1.82% | A-15, A-26
Customers (Sept.)
# of Commercial 9,089 19,665 2.2 1.56% | A-15, A-26
Customers (Sept.)
# of All Customers 91,001 220,862 2.4 1.79% | A-31, A-42
(Sept.)
Total Residential 1,705,537 4,494,806 2.6 1.96% | A-15, A-26
Sales in Peak
Month
(1,000 gal.) (Sept.)
Total Residential 9,779,315 | 19,696,742 2.0 1.41% | A-3, A4
Sales (annual)
(1,000 gal.)
Total Commercial 781,360 1,745,086 2.2 1.62% | A-15, A-26
Sales in Peak
Month
(1,000 gal.) (Sept.)
Total Commercial 5,578,620 | 12,672,707 2.3 1.65% | A-3, A4
Sales (annual)
(1,000 gal.)
Total Sales in 2,516,584 6,314,377 25 1.86% | A-31, A-42
Peak Month
(1,000 gal.) (Sept.)
Total Sales 15,484,647 | 32,645,637 2.1 1.50% | A-5, A-6
(annual) (1,000
gal.)
Total Production in 2,726,502 6,829,107 25 1.85% | A-47, A-58
Peak Month (Aug.)
Total Production 16,224,222 | 33,541,750 2.1 1.46% | A-7, A-8
(annual) (1,000
gal.)
Peak Day 95,700 239,702 25 1.85% | A-7, A-8, A-47,
Production (MDD) A-58
(1,000 gal.)

Each of the items listed in Forecast Table 5 shows an annual increase of less than 2 percent

(within a fairly tight range from 1.20% to 1.96%).

As shown in the table, Suez’s peak month total production and peak day production will increase
by 1.85% each year, increasing by a multiple of 2.5 over 50 years. That is somewhat higher than
the rate of projected population growth within the Planning Area (1.20% per year and a 50-year
multiple of 1.8). This is because demand is driven more by the number of residential customers
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than by the number of people. Indeed, the rate of growth in peak month production (1.85% per
year) is in line with rate of growth in residential customers (1.82% per year). This reflects the
fact that the number of persons per household is decreasing, resulting in a faster rate of
household growth when compared to population growth.

The annual growth rate for commercial customers (1.56%) is also above the population growth
rate in the Planning Area (1.20%). This reflects the fact that, as the Planning Area becomes
denser and more urbanized, the number of businesses in relation to overall population will
continue to increase.

Forecast Table 6 below summarizes the changes in demand-per-customer (for both residential
and commercial customers), contrasting this with changes seen in other factors.

Forecast Table 6
Changes in Demand per Customer (2015-2065)
(All productions numbers in 1,000 gal.)
2015 2065 Multiple of Annual Reference
increase in | increase % Appendix A

50 years Pages
# of Residential 80,285 197,427 25 1.82% | A-15, A-26
Customers (Sept.)
Residential Use 21.24 22.77 1.1 0.14% | A-15, A-26
per Customer
(Sept.)
Total Residential 1,705,537 4,494,806 2.6 1.96% | A-15, A-26
Sales
(1,000 gal.) (Sept.)
Residential Use 35 1.35 0.4 -1.89% | A-15, A-26
Per Customer
(Jan.)
Residential Use 122.28 100.16 0.8 -0.40% | A-3, A4
Per Customer
(annual)
# of Commercial 9,089 19,665 2.2 1.56% | A-15, A-26
Customers (Sept.)
Commercial Use 85.97 88.74 1.0 0.06% | A-15, A-26
per Customer
(Sept.)
Total Commercial 781,360 1,745,086 2.2 1.62% | A-15, A-26
Sales (Sept.)
# of All Customers 91,001 220,862 2.4 1.79% | A-31, A-42
(Sept.)
Total Sales (Sept.) 2,516,584 | 6,314,377 25 1.86% | A-31, A-42
Total Production in 2,726,502 6,829,107 2.5 1.85% | A-47, A-58
Peak Month (Aug.)

As discussed in section V.D(5) (Demand per residential customer) beginning on page 24, the
trend in average annual demand per residential customer is clearly downward. However, that
decline is concentrated in the non-irrigation season. Per residential customer demand during the
irrigation season is projected to be relatively stable throughout the Planning Horizon. As noted
above, this is a conservative assumption, because no upward adjustment in demand was made to
reflect the anticipated decline in the ratio number of NPI versus non-NPI households.
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Meanwhile, as discussed in section V.D(6) (Demand per commercial customer) beginning on
page 26, commercial demand per customer is projected to remain fairly stable. This reflects the
fact that gains in conservation and efficiency will tend to be offset by the growing average size
of commercial customers and the intensity of their water uses. For example, efficiency gains
may allow a company to make a widget with less water. But, in the future, companies will tend
to make more widgets per commercial customer.

VI. GAP ANALYSIS
A. Overview

This section of the Master Water Plan describes Suez’s portfolio and analyzes the “gap” between
that portfolio and what will be needed to cover Suez’s RAFN through the end of the Planning
Horizon in 2065. The protocol for evaluating the difference between a water provider’s existing
portfolio and its RAFN is referred to in the Department’s RAFN Guidance as a “gap analysis.”
RAFN Guidance, p. 16. This analysis comports with that guidance.

As described in Step Twelve (section V.D(12) starting on page 30), the Church Forecast projects
that Suez’s peak day production (MDD) will be 370.87 cfs at the end of the Planning Horizon in
2065.

Comparing that to Suez’s portfolio is not a trivial task. The company’s portfolio consists of 125
ground and surface water rights and entitlements, including storage water entitlements. A
spreadsheet displaying the elements of each water right and water entitlement is set out in
Exhibit 2 at page 47. Because of the way they interact, determining the system-wide maximum
authorized diversion rate for the entire portfolio involves more than summing the diversion rates
stated on the face of the right or entitlement. Doing so would yield a total 0f 415.01 cfs. That
simple addition overstates the extent of the system-wide right to divert by failing to adjust for
three things: (1) combined instantaneous rate limits, (2) annual volume limits (individual and
combined), and (3) temporal (timing/availability) considerations.

When the combined rate limits are taken into account, the total drops by 44.67 cfs to 370.34 cfs.
When the volume limits are also taken into account, the total drops another 19.76 cfs to 350.58
cfs. When temporal considerations are taken into account, the highest potentially available
system-wide rate drops another 20.00 cfs to 330.58 cfs. This last number is the meaningful one
to use in the Gap Analysis.

The bottom line is that forecast peak day production in 2065 (370.87 cfs) exceeds Suez’s current
portfolio of water rights and entitlements, which authorize, at most, diversions of 330.58 cfs.
These numbers are summarized in Forecast Table 7.
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Forecast Table 7
Summary of Gap Analysis

) Portfolio (all ground and surface rights and entitlements) | cfs
‘Total ‘f_g__a_per" diversion rate (sum of each right) B o | 41501

Adjustment #1: Total diversion rate after accounting for comblned rate hmlts 370.34
“Adjustmentw#z Total diversion rate after accounting for both combined rate limitsand |
“annual volume limits ] 350.58 |

Adjustment #3: Total diversion rate after also accountmg for temporal considerations 330.58
I RAFN R

Forecast for peak day (MDD) in n 2065 370.87

, _ Gap _— : N
Difference between portfolio and RAFN ) | 40.29

The three adjustments are explained more fully in the following sections.
B. Adjustment #1: Combined diversion rate limits

In some instances, two or more water rights will include a condition imposing a combined
diversion rate for each of those rights. Typically (but not always) that combined limit is less than
the sum of diversion rates on each right subject to the combined use limit. For example, water
right nos. 63-04395, 63-08385, and 63-10150 have individual diversion rates that total 1.53 cfs.
Yet they are subject to a combined diversion rate of 0.80 cfs. Thus, the sum of the rights
overstates the amount that may actually be diverted.

When this adjustment is made for the entire portfolio of rights, the effective system-wide
diversion rate drops 44.67 cfs, from 415.01 cfs to 370.34 cfs.

C. Adjustment #2: Annual volume limits

In addition, 30 of Suez’s ground and surface water rights have annual volume limits. Annual
volume limits restrict the amount of water that may be pumped under a right to something less
than what could be diverted if the right were pumped constantly during its authorized period of
use. For example, a 1.0 cfs year-round water right could divert a total of 724.0 AF if diverted
constantly for an entire year. If the right had an annual volume limit of less than 724 acre feet,
the right could not be diverted at its full authorized rate constantly for an entire year. For
example, if this hypothetical 1.0 cfs water had a 362 AF annual volume limit (half of 724.0
AF/year), the right’s annualized effective diversion rate would be reduced by half to 0.5 cfs for
purposes of assessing Suez’s portfolio. This calculation changes slightly where a right with an
annual volume limit is authorized to divert for less than the entire year. (This primarily affects
surface water rights. See footnote 27 at page 38.) For example, if the hypothetical 1.0 cfs right
with a 362 AF annual volume limit was authorized to divert water only between March 1 and
November 15 (a total of 259 days), the right’s effective diversion rate would be reduced to 0.705
cfs (362 AF + 259 days = 1.39768 AF/day + 1.9835 = 0.705 cfs).

In some cases, annual volume limits are specific to a single right. In other cases, groups of rights

are subject to combined volume limits (analogous to the combined rate limits discussed above).
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The same calculation described above for individual rights applies to annual volume limits
affecting multiple rights. Once the combined volume limit is converted to cfs, that quantity is
allocated among the rights by order of priority until none is left.

For example, if each of three water rights were authorized to divert year-round at up to 1.0 cfs,
but were subject to a combined annual volume limit of 1,086 AF, all three would be considered
to have a total combined diversion rate of 1.5 cfs (1,086 divided by the conversion factor of
723.9775). For purposes of the Gap Analysis, one would allocate 1.0 cfs to the most senior, 0.5
cfs to the next most senior, and zero to the most junior water right.

D. Combining adjustments for diversion rate limits and volume limits

An example from Suez’s portfolio is illustrated in the following table. This example involves
three water rights each of which has (1) a combined diversion rate limit of 0.80 cfs and (2) a
combined annual volume limit of 240.3 acre-feet.

Forecast Table 8
Elimination of Combined Annual Diversion Volume (Example}
Com- Com-
Div. Rate bined bined Lesser of
on face of Rate Vol. Effective the two
Priority rights Limit Allocation | Limit | Diversion | Allocation  allocations
 Right No. Date | (cfs) (cfs) | #1(cfs) (AF) | Rate (cfs) #2 (cfs) ~ (cfs)
63-04395 6/1/1950 |  0.56 0.56 f 0.33 0.33
63-08385  11/6/1977 0.49 0.80 024 | 2403 0.33 0.00 0.00
'63-10150 | 7/1/1983 | 0.8  0.00 000 | 000
. TOTAL(cfs) 1.53 0.80 0.80 0.33 0.33 033

If the combined rate limit of 0.80 cfs were the only condition, the rate allocation to each of the
water rights would be the one displayed under Allocation #1. However, that allocation is made
irrelevant by the annual volume limit, which further reduces the combined diversion rate as
shown in Allocation #2. (240.3 acre-feet divided by 723.9775 yields 0.33 cfs.)

The spreadsheet of the entire portfolio (Exhibit 2 at page 47) tracks this analysis for each right,
always selecting the allocation that is the most restrictive.

As summarized in Forecast Table 9, after taking into account (1) the combined diversion rate
limits and (2) annual diversion volume limits as described above (whichever is more restrictive),
the authorized system-wide diversion rates of ground and surface water rights in Suez’s portfolio
totals 350.58 cfs. This is a drop of 19.76 cfs from 370.34 cfs, when only combined diversion
rates were considered.
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Forecast Table 9

Summary of Suez’s Ground Water and Surface Water Rights

{Mathematical sum after adjusting for rate and volume limits,
but without adjustment for timing considerations)

] I ]_ ,,,,, ofs
___ Ground Water (112rights) L 256.84
~ Surface Water (11rights) l ) 9374
TOTAL GROUND WATER AND SURFACE WATER | 350.58

The rate and volume limit adjustments for each water right in the portfolio are set out in
spreadsheet reproduced in Exhibit 2 at page 47.

E. Adjustment #3: Temporal considerations applicable to certain
surface water rights

With one exception, Suez’s ground water rights are available year-round when in priority.?’ In
contrast, most of Suez’s surface rights are available only during particular times of the year.

The most common temporal consideration is a limitation to the irrigation season. Nine surface
water rights totaling 48.94 cfs are available for diversion only during the irrigation season
(beginning on March 1 or March 15 and ending on November 15).28 All 48.94 cfs of these may
be diverted at the Marden Treatment Plant; only 35.21 cfs may be diverted at the Columbia
Treatment Plant.

As a practical matter, the irrigation season limitation does not affect Suez’s ability to satisfy peak
day demand because the peak day occurs during the irrigation season. Accordingly, no
adjustment in rate of flow for purposes of the Gap Analysis is made to reflect the fact that some
water rights are limited to irrigation season use.?’

Two other types of temporal considerations may be relevant to satisfying peak day demand
because they may occur during Suez’s peak summer months: (1) exchanges of salmon flow
augmentation water and (2) one right with a “flood release” condition. These two cannot occur

2" The only ground water right with a season of use limitation is No. 63-10945. The irrigation component
for this right is available only during the irrigation season. The IMAP proposes to eliminate this season-of-use
limitation, along with the annual volume limit, by reducing the authorized diversion rate to a quantity sufficient to
avoid enlargement.

28 This total of 48.94 cfs consists of 46.21 cfs in salmon flow exchange rights and another 2.73 cfs in other
rights that are limited to the irrigation season.

2 Of course, there is no guarantee that the salmon flow exchange water will be available during the time of
peak demand. For purposes of the Gap Analysis, however, Suez optimistically assumes that it will be available.
This is a conservative assumption in that it predicts a smaller “gap” than might actually occur.
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at the same time, however.>® Hence, they are not cumulative. As explained below, this results in
a 20.0 cfs downward adjustment to the water right portfolio for purposes of the Gap Analysis.

Five of the nine rights with irrigation season limits, totaling 46.21 cfs, are “exchange” rights
available only when the Bureau of Reclamation is releasing storage water for salmon flow
augmentation, which in most recent years has occurred for only a few weeks in June, July, or
August.3! These rights authorize diversions from the Boise River in exchange for not diverting
certain irrigation water rights originally developed on the Snake River.3?

One of Suez’s surface water rights (No. 63-31409), a permit authorizing year-round diversions
up to 20.0 cfs, contains a condition stating that “[t]he right holder shall exercise this right only
when authorized by the District 63 watermaster when the Boise River is on flood release below
Lucky Peak dam/outlet.” According to the federal Water Control Manual for Boise River
Reservoirs (April 1985), flood control operations may occur anytime between November 1 and
July 31. In addition, the permit contains a condition allowing diversions only if they would not
reduce river flows below 1,100 cfs (from March 1 to May 21) or 240 cfs (from June 1 to
February 29). To Suez’s knowledge, these conditions have never been enforced by IDWR. In
flood control years, flood control releases generally are indistinguishable from the salmon flow
augmentation releases, although after-the-fact accounting ensures they never overlap.*

30 Stored water released from the federal reservoirs for purposes other than delivery to right holders is
deemed to be either (1) salmon flow augmentation water or (2) flood or other “operational” release. Thus, water
released for flood control will not be deemed salmon flow water, and vice versa.

3! These exchange rights may be diverted only if they do not reduce river flows below 1,100 cfs (from
March 1 to May 21) or 240 cfs (from June 1 to February 29). For purposes of this Gap Analysis, we assume that
they will be available. Thus, the gap actually could be somewhat larger than displayed here.

32 Al146.21 cfs may be diverted at the Marden Treatment Plant, while only 35.21 cfs may also be diverted
at the Columbia Treatment Plant. The “Wilson Exchange” authorizes 11 cfs, and up to 2,745 AF/year, of Boise
River diversions in exchange for Snake River right No. 2-2339. The “Initial Butte Exchange” authorizes 35.21 cfs,
and up to 9,247.5 AF/year, of Boise River diversions in exchange for Snake River right nos. 2-2341, 2-2358, and
2-2420. The Wilson Exchange is diverted from the Boise River under right No. 2-2339. The Initial Butte Exchange
diverts water from the Boise River under right No. 63-31871.

33 According to Rex Barrie (Water District 63 Watermaster) and Liz Cresto (IDWR hydrologist in charge of
surface water accounting), salmon flow augmentation typically occurs immediately following flood control releases
in years when flood control operations occur. In such years, the difference between these releases is not noticeable
or known when they occur—their timing is later determined by an after-the-fact accounting procedure. In years
when flood control operations occur, water is released from Lucky Peak Dam in winter, spring, and early summer
for flood control. In these years, the Bureau will plan to leave vacant storage space at the end of the flood control
period (i.e., to purposefully fail to fill the reservoir after flood control operations), and to credit the volume of vacant
space to salmon flow augmentation. In other words, the amount of storage space that is unfilled at the end of the
flood control season is deemed to have been released for salmon flow augmentation and is credited toward that
purpose. Afterward, through an accounting procedure, IDWR determines which releases were for flood control and
which were for salmon flow augmentation. Because of this, it is impossible to predict in any future year precisely
when flood control and salmon flow augmentation will occur. In years when no flood control releases occur,
salmon flow releases obviously are easier to identify. In any case, salmon flow releases never consist of the same
water as flood releases.
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Accordingly, as mentioned above, right no, 63-31409 is not available when the exchange rights
are available, and vice-versa.

Because the salmon flow exchange water rights and the “flood release” water right cannot be
used at the same time, the portfolio is reduced by elimination of the smaller of the two—the 20.0

cfs flood release right (No. 63-31409).

After taking combined diversion rate limits and annual diversion volume limits into account, the
following table summarizes Suez’s ground and surface water right portfolio according to the
temporal considerations described above:

Forecast Table 10
Summary of Suez’s Ground Water and Surface Water Rights Temporal Limitations

(Showing quantities “after” the adjustments for flow rate and annual volume
limitations)

Ground Water

TOTAL GROUND WATER {year-round) i 256.84 cfs
] o o - Surface Water ] - ) ]
Year-round rights (including storage 24.80cfs
entitlements) N e }
Rights potentially available during (May occur anytime between Nov. 1 and 20.00cfs
flood control releases July 31, but not overlapping exchange
S i ____ rights) , , ¥
Exchange rights potentially | (Typically June, July, or August, but not | 46.21 cfs
available during salmon flow overlapping flood control releases)
augmentation releases o , o ]
Rights available during the {Mar. 1 or 15 through Nov. 15) 2.73¢cfs
irrigation season )
TOTAL SURFACE WATER 93.74 cfs
TOTAL GROUND WATER AND SURFACE WATER
(Before adjustment for temporal limitations) 350.58 cfs

ADJUSTED TOTAL GROUND WATER AND SURFACE WATER
(After excluding the 20 cfs “flood release” right, which cannot be used at the
same time as the exchange rights) 330.58 cfs

Based on the information in Forecast Table 10, the following table displays the potential
maximum diversion rate during each month of the year under Suez’s existing portfolio:
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Forecast Table 11

Maximum cfs potentially available in portfolio for each month

MAXIMUM PORTFOLIO
POTENTIALLY AVAILABLE
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ground
Water 256.84 256.84 256.84 | 256.84 | 256.84 | 256.84 | 256.84 | 256.84 | 256.84 | 256.84 | 256.84 256.84 GW
Surface &
Storage 44.80 44.80 47.53 47.53 47.53 73.74 73.74 73.74 27.53 27.53 47.53 44.80 SW
Total 301.64 301.64 304.37 | 304.37 | 304.37 | 330.58 | 330.58 | 330.58 | 284.37 | 284.37 | 304.37 301.64 sum

This table represents the “potential” maximum cfs for each month based on the availability shown in Forecast Table 10. The months of June through
August are the only ones that include the exchange rights. But those months do not also include the “flood release” right, which cannot be used at the

same time as the exchange rights. These are “potentially” available rights showing a best-case outlook for the size of the portfolio. The actual
availability of the exchange rights and the flood release right varies from year to year.

As shown in Forecast Table 11, after taking into account combined rate limits, annual volume

limits, and temporal considerations, Suez’s ground and surface water rights authorize a potential

maximum diversion rate of 330.58 cfs during June, July and August, and a lesser rate at other
times of year.

F. The gap between Suez’s current portfolio and its projected water
demand

As described above in section V.D(12) (Peak day production) starting on page 30, Suez’s peak
day production (also known as MDD) in August 2065 is forecasted to be 370.87 cfs. This
demand is greater than can be filled using the potential maximum potential diversion rate in
August under Suez’s current portfolio, which is 330.58 cfs as shown in Forecast Tables 7, 10,
and 11. In other words, there is a “gap” of 40.29 cfs.3*

Suez’s current portfolio is sufficient to cover its current demands and RAFN through the year

2058. Suez’s forecasted MDD in 2058 is 210,663,000 gallons/day, which equates to 325.94 cfs

diverted for a continuous 24 hours.>> See Appendix A, at pages A-8 and A-57. Thus, Suez’s

portfolio of 330.58 cfs includes a tiny surplus of water rights for the year 2058, but that surplus

disappears in the following year.

Accordingly, it appears that, at some point, Suez will need to acquire additional water rights
and/or other entitlements in order to cover all of its RAFN projected in the Church Forecast.

3 Prof. Church’s forecast predicts that Suez’s demand for non-peak months in 2065 will be lower than
Suez’s potentially available portfolio shown in Forecast Table 11. For example, as shown in Appendix A, page

A-58, in July 2065, peak day production (MDD) will be 191,008,000 gallons (i.e, 295.53 cfs, obtained by dividing

by 646,316.889). That is less than Suez’s portfolio of 330.58 cfs. In other words, the gap is limited to peak
production days in August. Suez’s portfolio is sufficient to meet forecasted demand during the rest of 2065.

35 The conversion factor is: 1 cfs = 646,316.889 gallons/day.
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The IMAP now pending before IDWR does not seek any appropriation of water rights. It merely
seeks to change points of diversion on existing water rights. Filling the gap identified here will
require future action in the form of some combination of (1) purchase of existing water rights or
other entitlements from others and transfer/exchange to Suez, (2) the appropriation of new water
rights, and (3) the acquisition of entitlements in new or expanded storage facilities. The approval
of the RAF<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>