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A. PREFACE

For more than two decadeseveralprevious master plans have been completed on BEb&
Santa Clara City and have provide valuable recommendations, directions and master planning.

Of particular note was th 2007 Master Plan update complete Hyunrise Engineeringvhich
included an analysis to help the Cdgcidewhether or notto participate in theWashington
County Water Conservancy District (WCW&Bgional Water Supply AgreementWBA)as a
solution for additional water sourcdsr future needs. The City did join the regional agreement
which hassubstantiallysimplified the master planning for water. The City no longer needs to
worry about havingCity ownedwater rights and water sarces necessary for growth. That
agreement provides the mechanism for this water to be supplied by the WCW@&DWater
Master Plan completed i2010 incorporatedhen current impact fee act provisions and was
written with the WCWCD RWSA in place.

Sunrise Engineering, Inc. is contracted to update the plan and bring a Master Plan forward to
current conditions and regulations. To conform with the Impact Fee Act the Master Plan will be

titted IMPACT FEE FACILITIES PLAN & CULINARY WATER MASTER PLAN, August 2018. It will pre
vide a master planning finding and recommendations that outline proposed culinary water fa-

cilities for the impact fee analysis.

X INTRODUCTION

This Culinary Water Master Plan has been prepared for Santa Clara City, located west of St.
George, Utah in Washington County, along Highway 91. An area map showing the location of
Santa Clara City, is provided on Exhibill.Banta Clara City has expaged growth, which has

been relatively high over the pad0 years. As in all communities that experience growth, the
culinary water systemequired substantiaimprovements and expansiorns support increased
demands caused by growth and development witthe City.

The culinary water system has been analyzed under The State of Utah Department of Drinking
Water Regulationgas of thesigning of the agreementp determine existing system conditions

and needs.House bill 303 with revisions to the Utahode 194 has slightly different
requirements HB303went into effect in May which will require Santa Clara City to provide
additional data to the State no later than 3/1/2019. To which the State will establish system
specific source and storage sizinqueements based on data or engineering study submitted. It
is_not_anticipated this will change the recommendations of the study because future source
supply needs will be supplied under the WCWCD Regional Water Service Agreantkttie
storage sizing isased on average day, which is well defined in this s i1dy.
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Additionally, to determine projected system needs as the community grows to the potential
representedby undeveloped land with projected growtiver the next 20 years arat build-out.
Culinarywater system improvements have been recommende€his plan will also serve as a
Impact Fee &cilities Plan for the culinary water systerprovidinga basis for the impact fee
calculations The resultant recommended impafgesalong with the projected user ratdsave
been analyzed in support of the recommended system improvements piidjected culinary
water rates and impact fees are faind reasonable and shouldlow the City to continue to
maintain the level of service tha required of public water systentisroughthe duration of the
planning horizon.
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A. PROJECTED GROWTH RATE
An important element in the development of a Culinary Water Master Plan igtbwath rate
% E}i S]}v }( wdter sySt€rheusersThe growth rate gives the planner a glimpse of the
(LSUHCE uveszZsucCuyv s} tuu} § C $Z ]SC[e pupoO]Vv EC
Projecting the number of future culinary water connections with any degree of accuracy can be
a subjective process. With this in mifidble Il.AL below «Z}Ae §Z [SC[e Z]*3}E] PE}A
according to the US Census Datad provides an idea of how th@mmunity has grown from
1970 through2017.
1. POPULATION DATA:

Table II.AL Historic Growth for Santa Clara City

Year Census Population Percent Growth
1970 271

1980 1,091 14.9 %

1990 2,322 7.8 %

2000 4,630 7.1 %

2010 6,003 2.6 %

2017 7,418 3.1%

The City of Santa Clara has experiensigphificantP E}ASZ «]v  § Accodimg[toxhe US

Census Datahe City grew at almost 15% per yeap EJvP §Z i@@i]w® $Z i606i[s vV
i66i[« 3Z ]3C PE A 3§ }A E 69 tapidioQulateixgrowtls, ierd&z heen

very little commercial development in Santa Clara Citlge recession a2007/2008 brought a

drastic drop in the growthiate. However,during the last couple of years the growth rate has
rebounded to around 6%SantaClarais primarily a residential community supporting the St.
George area. Becauganta Claras bordered byother municipalities]ava flows, flood plains,
andenvironmentally sensitive areas, it is not expected to grow as fast as it historically has.

2. CONNECTION DATA:

Table II.A2 on the following page illustrates the growth in residential culinary wedg&mections
from 1994 t02017.



Table II.A.2
Year Residential Conn. % Growth Year Residential Con % Growth
1994 985 2006 1,848 4.0%
1995 1,055 7.1% 2007 1,921 4.0%
1996 1,150 9.0% 2008 1,936 0.8%
1997 1,246 8.3% 2009 1,960 1.2%
1998 1,309 5.1% 2010 1,936 -1.2%
1999 1,350 3.1% 2011 2,018 4.2%
2000 1,377 2.0% 2012 2,048 1.5%
2001 1,418 3.0% 2013 2,076 1.4%
2002 1,525 7.5% 2014 2,136 2.9%
2003 1,541 1.0% 2015 2,207 3.3%
2004 1,620 5.1% 2016 2,301 4.3%
2005 1,777 9.7% 2017 2,459 6.9%

3. FUTURE GROWTH:

'@}ASZ }po %o}ee] oC ]lv §2 ~"}usSZ ,]Jooe X HWEE vSoCU u}es ]
the Santa Clara River is owned by the Bureau of Land Management (BLM). This portion represents
1,100acres of the property in the South Hills that was identifieacongressiondhand billpassed

around 10 years agalthough its presence in the bill is no guarantee of BLM disf{eald) If

§Z >D A E 8} « 00 8Z ov ]v §8Z ~~}usz ,]Jooe_ §} A 0}% EL
expected in this area.

Regardless of what the BLibes with theproperty, there is asmallportion of the South Hills
that is private That privately-owned area will likely growfairly quickly as the City hadready
seen conceptual layouts for sorparcelsof South Hills

TheBLM portion of theSouth Hills arethat may be developetias been reduced as the BLM has
identified areas where threatened and endangered plants are locaiethibit 11.AL on the
following page shows the buHodut area; including the original Cityesr and the proposed South

Hills area. The South Hills area shown is the current area that the BLM might sell. The area has
been adjusted in the past and may be adjusted again.

If the South Hills develophé City of Santa Clara is not expected to develtb@vailable land
within the planning periodNevertheless the calculations and projections for buitdit are
included in the study. Althougtine City has included the South Hills area in their general plan
andfuture improvements in the South Hills @&ave been recommended in this Master Pdan
related to that potential growththe Cityhaselectedto not include the South Hills improvements

in thefinalimpact feecalculations

Since here is a possibility that development in the South Hills may not occur, or that it may not

occur until the latter portion f, or following, the 2gear planning periodThis IFFP/Master Plan
will show projectednumbers withSouth Hills areand without the South Hillan the buildout

10
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numbers.Thus,estimating the additional growth and basic improvements necessary should the
South Hills be developed and providing the necessary foundation to update the IFFP and IF

analysis quickly icasethe development inthe South Hillsdoesoccur. Regardlesshuild-out
would be expectedfter the 20year planning period.

Data from the Santa Clara General Plan and General Plan Update was used in determining build-

out projections. Estimates from the General Plan for build-out were 3008 & <] v3] o Zh[e
for the proposed South Hills area and 3,060 A €& ] v3] o Zh[e (}E& 3$Z &E L
v ]PZ }EZ}} » Jv §Z ]8CX dZ & (}E&E U 82 8}S 0 +SJu 8§ vpu &
6,060. The number with South Hills total bu}gt+S Zh[e §} He C SZ]s D 8 €&
9,607. The number of total build-out without}$t$Z ,]Jooes Zh[e §} |Based en@U 6 0 i X
household size between 3.10 and 3.78 people, it is estimated that build-out population will be
approximately 28,100 people. Table lliAsZ}Ae 37 % E}i § % }%opo $]jout v Zh[e
for South Hills and without South Hills. Based on these growth rates, build-out would most likely

occur beyond the 20-year planning period; it is realized that the growth will most likely taper off
as the City approaches build-out.

Table 11.A3 Build-out Projections

IncludesSouth Hills ExcludesSouth Hills

Population 28,100 Population 20,300
Estimated Residential ERU's 8,519 Estimated Residential ERU's 5,978
Estimated Commercial ERU's 253 Estimated Commercial ERU's 177
Estimated Other ERU's 835 Estimated Other ERU's 586
Total ERU's 9,607 Total ERU's 6,741

12



Chart I1.Al illustrates the projected ERU growth for the planning period.

Chartll.A -1 Santa Clara City Culinary Water Master Plan
Projected Growth
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It isimportant to understand that projected population figures are not the cornerstone of this
master plan. If the maximum number of system connections projected is reached earlier or later
than projected, then future improvements to support growth may eitheme earlier or later.
Impact fees should not be significantly affected if the actual rate of growth varies from the rate
used in the plan.

B. LENGTH OF PLANNING PERIOD

This culinary water master plan uses ay&ar planning period, beginning in fiscaby2018, and
running through fiscal yea2038 We have also considered buibdit projections in the plan.
This period will allow an adequate evaluation of the system for potential infrastructure
improvements or other needfkevenue sources should be daly evaluated each year as the
City Council sets budgets and anticipates system requirements

C. CULINARY WATER CONNECTIONS

1. EXISTING CULINARY WATER CONNECTIONS

According to Santa Clara City data, the number of existing culinary connectifiis/inas2,533.
After consultation with the mayor and staffhis number has been projected fortlat a

diminishing rate fromB%in 2018 to 3% at the end of the planning peridtihich gave us the
assumednumbersfor 2018that the City of Santa Clara hds7/36connectionsincludng 2,656

13



residential connections,33 commercial connections and6 "}SZ @&vv S]}veX "~KSZ & _
connections include churches, schodéed yards City owned facilities, irrigation for parks, and

streetscape.

To calculate how much water is used at an average residential connection, the total amount of

water used by all Santa Clara City residential customers over the coussyerfalyears was
calculated Table 11.€1 summarizesistoric data from Santa Clar&yrecords from 2000 t@017

(full data found in Appendi®). The average daily use per residential connection over the last

five-year period was572 gal/day. This is anore conservative figuréhan the 3 yearaverage,

which may be what the State of Utah defaults to as they determine the actual requirement.

TABLE 11.C1 Santa Clara City Average Usage Per Residential Connection

Year Average
Residential (since 2000) 5 year Average 3 year Average

Usage (gallong) 449,071,513 465,506,200 468,218,000

Connectionp 1,895 2,236 2,322

Usage Per Connection (gal/ydar) 241,315 208,707 201,723

Daily Usage Per Connection (gal/dpy) 661 572 553

3-year Average Usage (gal/day/connecgon)
5-year Average Usage (gal/day/connecgon)
Commercial

Usage (gallon§) 10,833,056 9,949,200, 10,885,000

Connectionp 50 42 29

Usage Per Connection (gall/ydar) 300,470 302,068 371,263

Daily Usage Per Connection (gal/dpy) 823 828 1,017

Equivalent Residential Unit 1.28 1.47 2.00

Non-Residential ERUs 46 48 54

Other

Usage (gallon$) 50,663,602 50,924,600 46,492,667

Connectionf 32 37 44
Usage Per Connection (gal/ydar) 1,750,168 1,803,904 1,060,110
Daily Usage Per Connection (gal/dpy) 4,795 4,942 2,904
Equivalent Residential Urjit 7.38 8.42 5.00
Non-Residential ERUs 214 243 231
Total ERU{ 2,155 2,527 2,607

In thesubsequentalculationghroughout the rest of the plaa value o672gal/day will be used
for the average daily flow per residential connection. This number is lower tha@8Bgal/day
used in the 2@0 CulinaryWater Master Plan. Records indicate that the average use per water
connection has significantly decreased since the6lBRRaster Plan. The following were the

average residential consumptions that were used in those years.

14
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In a typical culinary water master plan, the volume of water requirednbyresidential
connectionsis compared to the volume of water required by residential connections. Often,
commercial users consume two or three times as much water as residential Be¢ngeen the
years of 2001 and 2005, the usager cmmercialconnectionwas actually lower tharthe
average daily consumption than residential connectidfvbile, between the years of 2005 and
2009 the dailyusagefor commercial wasignificantlyhigher than the residential connection. The
increase might have been from the booming economy and tlesvtyt in commercial. In 2010,
the usage in commercial starts ttecrease in the year 2011, the total usageer commercial

15
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connectionwas 1/3 the residentialusage. The following years, 2012013, 2014 were all
consistentlyl/2 to 1/3 of the residential uage. The commercial usager connectionstarted
increasing and passing the residential uspgeconnectionn 2015. Since 2015, the commercial
usagehasincreased ad hasbeen about 2 times as much as ttesidentialusage, which is more

in line than the consumptionof commercial is two or three times as much as residential usage.
Based on past results this variation between the commercial and residential connection will likely
continue to be instable. Nevertheless, for the purposes of this plamédsssarily assumed that

the current usage relationship holds into the futytast year the commercial usage was just 3%

of the residential which makes the above observation unstable ratios less significant.

An Equivalent Residential Unit (ERU) representsrdiie of the volume of water required for
commercial usersompared tothe amount used by an average residential connection. The ERU
value is determined by comparing the average daily use per commemnalection to the
average daily use per residential connection. During the yed0d¥, the total water usage by
commercial connections was approximaté,424,000gallons, distributed to an average 81
commercialusers. The average daily use émmmercial users can be calculated as follows:

14,424,000 gallons / 365 days / 31 connections = 1,275 gpd/connection

Each commercial connection usg@st over twicethe amount used by the average residential
connection in2017 (544 total usage in residéal). For the purpose of this master plan, &RU
value for each commercial connectiaf 2.34, (which is the same number used in the 2009
report) will be used.

}vv S]}ve 0 ¢¢](] Jv 8Z]c u 8§ E %0 v e+ ~"}S§Z E_ ]Jv oy u}eSoC
parks, churches, and City facilities. The culinary water connections that are grouped in this
categorytypicallyrequire more water than that required by agiglential customer. An Equivalent
Z ] v3] o hv]8 ~ Zhe E % E + vie §Z 13]1}v o Alopu }( A 8§ E |
above and beyond the amount used by an average residential connection. The ERU value is
determined by comparing the average dajly» % & ~}5Z & _ }vv §]}v 8§} 8z A E
per residential connection. During the year2017U §Z 3§}% o ~}8Z E_ }vv §]}v A
was approximately#7,903,00@Qyallons, distributed to an average48 *}$Z E _ pe E+X dZ A
dailyusefor*r}SzZ & _ pe Ee+ Vv 0O Ho § e (Joo}A.W

S
E

47,903,000 gallons / 365 days / 43 connections = 3,052 gpd/connection

Z "}SZ E_ }lvv S]}v pde ¢ 5B tnes }tHe] amduntQused by the average
residential connection in 2017 (544). In this WMP, the factor of 5.6 will be used to determine the
Zh }( 82 "~}8Z E_ . FoIv BIWE}AEA]Ju § 3}35 0 A3 E pe P (JE ~}3Z
during the year 2017 was 47,903,000 gal distributed to an average of48Z (E_ pe E+X dZ
A EP ]JoC pe (}E ~}8Z E_ pe E+ v 0 Mo § e (Joo}A.W
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HE E v §(EFhdf2017)

Z ] vS8] o ZhJe- = 2,459
juu E ] o ZIh{2.34) = 73
NKSZ E (4ZX B61) 241
Total ZhJe = 2,773

2. WZK: d h>/E Zz td Z KEE d/KE» E Zh["

The number of future culinary connections can be calculated usingithpleinterest formula
v Jve ES]VP §8Z % E}i § PE}ASZ € 3§ U 3Z /[E]-Fovéachpu E }(
year.

As stated in a previous section, this IFFP estimates that the growth rate changes each year
from 8% to 3%. Over the course of 20 years, that is a change of .25% per year. Please refer to
Table II.C-2.

With the change in growth rate each yeagch years growth will be calculated using the simple

interest formula by multiplyinghe year before lg the new estimated growth rate for that current
year.

17



Tablell.G2

Year Est. Estimated Estimated Other Estimated ERU's | Estimated Conn. New
Growth | Residential | Commercial ERU's Conn. (ie.
Rate ERU's ERU's Building

2009 - 1,960 42 239 2,211 2,032 58
2010 - 1,936 38 218 2,192 2,083 62
2011 - 2,018 40 197 2,255 2,139 82
2012 - 2,048 37 228 2,313 2,139 97
2013 - 2,076 40 285 2,401 2,185 75
2014 - 2,136 38 240 2,414 2,203 18
2015 - 2,207 38 245 2,490 2,277 74
2016 - 2,301 52 206 2,559 2,376 99
2017 - 2,459 73 241 2,773 2,533 157
2018 8.0% 2,656 79 260 2,995 2,736 203
2019 7.8% 2,862 85 280 3,227 2,948 212
2020 7.5% 3,076 92 301 3.469 3,169 221
2021 7.3% 3,299 98 323 3,721 3,398 230
2022 7.0% 3,530 105 346 3,981 3,636 238
2023 6.8% 3,768 112 369 4,250 3,882 245
2024 6.5% 4,013 119 393 4,526 4,134 252
2025 6.3% 4,264 127 418 4,809 4,393 258
2026 6.0% 4,520 134 443 5,097 4,656 264
2027 5.8% 4,780 142 468 5,391 4,924 268
2028 5.5% 5,043 150 494 5,687 5,195 271
2029 5.3% 5,308 158 520 5,986 5,467 273
2030 5.0% 5,573 166 546 6,285 5,741 273
2031 4.8% 5,838 174 572 6,583 6,013 273
2032 4.5% 6,100 181 598 6,880 6,284 27
2033 43% 6,360 189 623 7.172 6,551 267
2034 4.0% 6,614 197 648 7.459 6,813 262
2035 3.8% 6,862 204 673 7,739 7,069 255
2036 3.5% 7,102 211 696 8,010 7,316 247
2037 3.3% 7,333 218 719 8,270 7,554 238
2038 3.0% 7,553 225 740 8,518 7,780 227
2039 3.0% 7,780 231 762 8,773 8,014 233
« «Z}Av }JA U 8Z 38}3 o vpu E }( po]l]v EC A S E Zh[s % E}i

periodis 8,518.
3.BUILDOUT h>/E Zz t d Z KEE d/KE"

This Water Master plan will include two build ouscenarios, me with South Hills and one

without South Hills developments.

Z o]

To determine the number of residential connections at bwild, data fromSC General Plan and

vs§] o

Zh[sou8 pu]oO

E

Zh["
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A. EXISTING WATER RIGHT

The existing Santa Clara City water rights used for culinary water are identified in Tadle Ill.A

below. The water rightare listed according to number, source, and fland separated between
Snow Canyon Source aforing sourceSanta Clara isot currently using theSpringsasasource;
therefore, the btal availableCulinary source is 2,550a@re feetfrom the Snow Canyosources.
According to an agreement with St. George Citg usageof the water from the pringsis in

Saint Georg€lty at the fish ponds and softbatbmplex

It is recommendad that Santa ClaraCity protect those rightswith a written formal agreement

with St. George City anih consult a water rights professional to make sure that all the water

rights are protectedSanta Clara City owns water rights that are not currently being used in the

culinary water system. Thes@ghts are not included in the analysis but are significant and
represent the right to provide more secondary water if so desifidte same recommendation

applies to them as above, that water rights should be protected. It is not in the scope of this

report to delve any further intothese water rightsissues or provide detailed analysis of

protections or strategies

Tablelll A-1

Culinary Water Rights Flow
W.R. # Source gpm cfs AcFt.
81-782 Snow Canyon Compact 224.4 0.50 362.0
81-973 Snow Canyon Compact 439.8 0.98 709.5
81-893 Snow Canyon Wells # 6 & 7 897.6 2.00 1447.9
81-4123 Snow Canyon Wells #6 & 7 1.7 0.00 2.7
81-4225 Snow Canyon Wells # 6 & 7 ) 12.4 0.03 20.0
81-4226 Snow Canyon Wells # 6 & 7 1 52 0.01 8.4

WCWCD Regional Supply Agreement
Sub Total 1,581.2 35 2,550.6
81-149 Sheep Spring 8.1 0.02 13.0
81-741 Miller, Beecham & Gray Springs 79.9 0.18 128.9
81-742 Miller, Beecham & Gray Springs 251 0.06 40.5
81-1061 Miller Springs 4.9 0.01 8.0
Sub Total 118.0 0.3 190.4
Total 1699.2 3.79 27414
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B. EXISTING REQUIRED WATER RIGHT

ThepreviousState of Utah Public Drinking Water Regulatiastated that a community should

have adequate water right to supply each culinary connection with 400 gallons per day for indoor
water use, plus an amount for outdoor use as dictated by irrigated acreage and a consumptive
use value obtained from the State Guides.If allowed the community may substitute historical

use data for indoor and outdoor requirement§he new regulations dictate that the State will
determine these amounts based on the reporting receiviEdr planning purposes, the Santa
Clara City avage daily use is assumed to the 5 year average &@72gallons per EROVver the

3 year average because it is slightly higher thus more conservétigenot anticipated to vary

from that significantly after the State reviews the data and issues a determin&tios.amount
includes all water usage, indoor and outdoor, provided by the culinary water system.

Santa Clar&ity has the ability and g to use all the available water rightait of Wells 6 & 7
besides those of the springBxhibitlll.B1 shows the points of diversion for each water right
owned by Santa Clara.

From Table Ill.-A, the total amount of culinary water rights that are at least partially used by
Santa Clara City i5550.6acrefeet. Based on an average %72 gallons per day per ERU and
2,773 /E]*8]vP Zh[eU 8Z /]+38]vP @lcula}eH as fAllclvsE E]PZS |-

Existing required water right

2,773 Zh [ 57gpd xldy =1,101gpm
ERU 1440 min.

1,101gpm x 1.613 Aft/gpm = 1,777AcHt

The existing water right surplus or deficit is determined by subtracting the existing required water
right of 1,777 Acft from the total available culinary water right @50.6Acft, which yields a
surplus of773.6 AcHt.

C PROJECTED REQUIRED WATER RIGHZ{3&AR
The projected required water right at the end of the-g8ar planning period is calculated by

using the same information and calculations explained in Part B, except the number of projected
nolv EC A &tEe edAchdfthe 26/ear planning period is substituted into the calculations.
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Tablelll.G1

Culinary Water Rights Only: excluding springs With South | Excluding

Hills South Hills
Awverage Water Right Required Year 2017 | Year 2038 Build-Out Build-Out | Year 2058
ERU's 2,773 8,518 9,607 6,741 9,607 ERU's
Average Water Use (Indoor + Outdoor) 572 572 572 572 572 gpd/ERU
Required Culinary Water Right (Indoor + Outdoor) 1,101 3,384 3,816 2,678 3,816 gpm
Required Culinary Water Right (Indoor + Outdoor) 1,777 5,458 6,156 4,319 6,156 Ac-Ft
Culinary Water Right Surplus/(Deficit) 479.7 (1,802.4) (2,235.0) " (731) (2,235.0) gpm
Culinary Water Right Surplus/(Deficit) 773.6 (2,907.4) (3,605.4) " (1,073) (3,605.4) Ac-Ft

Projected required water right in year 2B:

8,518 ERU x 572 gpdxlday
1,440 min ERU -

3,384 gpm x 1.613Ac-ft
gpm

3,384 gpm

= 5,458 Ac-ft

The projected water right surplus or deficit is determined by subtracting the projected required
water right of5,457.6 Acft from the grand total available water righdf 2,550.6 Acft, which
yields ashortageof 2,907 Actt.

D. PROJECTED REQUNWRBRDER RIGHT (BUIOT)
The projected required water right at buitnlt is calculated using the same information and

o0 Ho 8]}ve A %o Jv Jv W ES U A %S SZ vpu E }( % E}i §
out is substituted into the calculations.

Projected required water right at builebut with South Hills

9,607 ERU x 572 gpdx 1 day
1,440 min ERU
3,816 gpm x 1.613Ac -ft
gpm
The projected water right surplus or deficit is determined by subtracting the projected required

water right 0f6,155.4Acft from the grand total available water right 25506 Acft, whichyields
a shortage 0f3,604.8AcHt.

3,816 gpm

6,155 Ac - ft

Projected required water right at builebut without South Hills

6,741 ERU x 572 gpdx 1 day
1,440 min  ERU

= 2,678 gpm
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2,678 gpm x 1.613Ac-ft

gpm
The projected water right surplus or deficit is determined by subtracting the projected required
water right 0f4,319.1 Acft from the grand total available water rigbf 25506 Acft, which yields
a shortage ofl,768.5 AcHt.

= 4,319 Ac-ft

E.PROJECTED REQUIRED WATER RIGH2Q¥8&AR

For planning purposes, and to have the capability of requiring new subdivisions to supply their
own water rights, the projected water right at the end of the 40 years was also included for the
water right analysis. Because buddt is projected to be redwed prior to the end of the 40 years,
40-yearrequirements are equivalent to buidut requirements.

F. TOTAL WATER RIGHTS
Alsoof interest is the amount of total water rights owned by the City. Table-1lisHows the

existing total water rights capacity including those rights not included with the culinary system
but utilized for secondary water, etc.

Table 111.HL

Total Water Rights Flow
W.R. # Source gpm cfs AcFt.
81-149 Sheep Spring 8.1 0.02 13.0
81-741 Miller, Beecham & Gray Springs 79.9 0.18 128.9
81-742 Miller, Beecham & Gray Springs 25.1 0.06 40.5
81-1061 Miller Springs 4.9 0.01 8.0
Sub Total 118.0 0.26 190.4
81-782 Snow Canyon Compact 224.4 0.50 362.0
81-973 Snow Canyon Compact 439.8 0.98 709.5
81-893 Snow Canyon Wells # 6 & 7 897.6 2.00 1447.9
81-4123 Snow Canyon Wells #6 & 7 1.7 0.00 2.7
81-4225 Snow Canyon Wells # 6 & 7 12.4 0.03 20.0
81-4226 Snow Canyon Wells # 6 & 7 5.2 0.01 8.4
81-1496 J. Ross Hurst Entrada Well (Irrigation) 16.3 0.04 26.2
Sub Total 1,597.4 3.56 2,576.8
81-4189 Rex Jackson Sunbrook Well (Irrigation) 58.9 0.13 95.0
81-497 Crystal Lakes Sunbrook Well (Irrigation) 74.4 0.17 120.0
81-475 Ralph Hafen Well (Irrigation) 4.7 0.01 7.6
81-4184 McDermitt Well 93.0 0.21 150.0

Irrigation Company 24 Shares (McDermitt) 0.0 0.00 96.2

Irrigation Company Shares (Santa Clara) 0.0 0.00 10.0
Sub Total 231.0 0.5 478.8
Total 1,946.4 4.34 3,246.0
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CHART IIl.LF-1 Existing Water Rights vs. Projected Requirements
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G. RECOMMENDED WATER RIGHT IMPROVEMENTS

It is recommended that Santa Clara City prottéxisting waterightsnot currently being used

in their system. It is not in the scope of this report to derive specific recommendations for each
individual right or provide detailed analysis of protections or strategies. Howgveris
recommended that the spring water rights be protectetth a written formal agreement with

St. George CityFurther onsultations witha water rights professional to make sure thatthk

water rights are protecteds recommended.

Santa Clara City owns water rights that are not currently being used in the culinary water system.
These rights are not included in the analysis but are significant and represent the right to provide
more econdary water if so desired. The same recommendation applies to them as above, that
water rights should be protected.
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A. EXISTING WATER SOURCE CAPACITY

To analyze source capacity, all available culinary water sources are first identified and listed in
Table IV.AL below. The flow capacity numbers were determined from actual meter readings and
are based on a maximum flowalll the wells are running at maxum capacity. In the absence of
historical records for Well #5, a best estimate from operators was used.

Table V.A-1
Total Flow Santa Clara's 24.7%
Shared Wells gpm CES gpm
Snow Canyon #3a 539 0.2p7 1B3
Snow Canyon #2 587 0.3p3 145
Snow Canyon #3 428 0.285 106
Snow Canyon #4 511 0.281 126
Snow Canyon #5 218 0.1p0 %4
Sub-total Shared Wells 1.2b6 5p4

Santa Clara Owned Sources CES gpm
Snow Canyon Well #6 2.048 919
Snow Canyon Well #7 2.345 1,032
Regional Water Line / Wash. County water district 1.p60 y00

Sub-total Santa Clara Owned Watef = 5052 2p71

Total Culinary Water Source= 7.209 3,235

B. EXISTING REQUIRED WATER SOURCE CAPACITY

State of Utah Public Drinking Water Regulatiahshe time the scope of work was established
for this studystate that a community should have an adequate water source capacity to supply
a peakdaydemandfor indoor use and th regulations also require the source to be capable of
meeting peak irrigatio demands, where no secondary source of irrigation water is available.
mentioned in previous sections HB 303 may chahgserequirements.

In this master plan, the peak day demand for source capacity requirement is assumed to be equal
to the peak month demand based on historic use figures. Although the peak day demand will be
larger than the peak month demand because of fluctuations in uslageighout the month,

such fluctuations can be expected to be relatively small and in this case are mitigated by the extra
storage capacity of the system as will be shown in Section V oMtasser Plan. The source
capacity required was selected as thel®percentile of readings during the monthsafne July,
August and Septemberas allowed by R309105 of the State of Utah Drinking Water
Regulations when using historical data. The 90th percentile of readings, or source capacity
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required, was converigto source capacity required per ERU by dividing by the current number
}( Zh[eX }ve <p v80oCU S§Z & «<p]JE }uCE % ]SC % & Zh Jv ~
be 1,155gallonsper dayper ERU The required existing source capacity is calculatéovae

Existing required source capacity

2,773 ERU x1,155 gpdx 1 day _

1,440 min

ERU

2,224.8 gpm

The existing source capacity surplus or deficit is determined by subtracting the existing required

source capacity d,225gpm from the total available source capacity of 2,535 gpm, which yields

a surplus oB810gpm.

Table V.B-1

Average Source Required Year 2017 Year 2038 Build Out Build Out

With South Excluding

Hills South Hills

ERU's 2,773 8,518 9,607 6,741 ERU's
Peak Day Water Use 1,155 1,155 1,155 1,155 gpd/ERU
Required Water Source 2,225 6,834 7,708 5,408 gpm
Culinary Water Source Surplus/(Deficit) 310 (4,299) (5,173) (2,873) gpm

C PROJECTED REQUIRED WATER SOURCE CAPACU3I8(YEAR

Projected required water source capacity at the end of the planning period is determined from
the same information and calculations explained in Part B, excepptbgcted number of

nol]v EC A 8§ & Zh[s 8§ 3Z v }( 8Z %0 VV]JVP % E]} & e 3]
%0 0 }(SZ HPEE vS vpu E }( Zh[X
Projected required source capacity in ye2038
8,518 ERU x1,155 gpdx 1 day
= 6,834 gpm

1,440 min ERU

The projected source capacity surplus or deficit is determined by subtracting the projected
required source capacity @ 834 gom from the total available source capacity of 2,535 gpm,
which yields grojected shortage o#,299gpmat the end of the 26yea planning period.

D. PROJECTED REQUIRED WATER SOURCE CAPAGIOYTRBUILD
Projected required water source capacity at beolgt is determined from the same information

and calculations explained in Part B, except the projected number of culinary water[E S
build-}us & epn *S]Sus ]Jvs} sZ 0O MO S]}ve ]Jv %0 }(SZ HEE vS
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Projected required source capacity at builsbt with South Hills

9,607 ERU x1,155 gpdx 1 day
1,440 min  ERU

= 7,707.8 gpm

The projected source capacity surplus or deficit is determined by subtracting the projected
required source capacity af,708 gom from the total available source capacity of 2,535 gpm,

which yields grojected shortage 06,173gpm at buildout.

Chart IV.€i «Z}Ae " v3§ o E ]8C[* HEE vE A § E *}uE

requirements.

Projected required source capacity at buitsut without South Hills

6,741 ERU x 1,155 gpdx 1 day
1,440 min ERU

= 5,408.4 gpm

The projected source capacity surplus or deficit is determineduitracting the projected

%00

1sC

required source capacity of 58@pm from the total available source capacity of 2,535 gpm,

which yields grojected shortage of 2,83 gpm at buildout.

ChartIV.€i «Z}As " vd o E ]5C[s HEE v A §f@Ere ya@E

source requirements.

%0

CHART IV.C-1 Future Culinary Water Source Requirements
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A. EXISTING WATER STORAGE CAPACITY
AvE 0 E ]5C[+ po]v EC A & E «8})E P Sbel®C ]+ ] VvE](] v c

TableV.A-1
Existing Storage Capacity:
Snow Canyon Compact tanks 600,000 gal.
Concrete tank at Snow Canyon 2,500,000 gal.
South Hills Tank 1,000,000 gal.
Total Existing Capacity = 4,100,000 gal.

B. EXISTING REQUIRED WATER STUEMAEITY

Water storage capacityequirementshave beerfoundin the State of Utah Public Drinking Water
Regulations. These regulations requireS}E P (} E Juupv]3C[e po]lv EC A § E
amount of the average day use for all connections i tommunity plus sufficient storage to

provide fire flows for a minimum of twbours.

As shown in previous sections, the historic average use per ERU in Santa Clara City is assumed to
be 572 gallons per day. Storage requirements for fire protection vary from community to
community. In general, fire flow requirements are set by the local Fire Chief or are based on
building size, and type of construction. The statewide minimum fire flow foramkdwo-family

dwellings under 3,600 square feet is 1,000 gpm. Fire flows of 1,500 gpm or greater are required
(J& o0 }S$Z E-X dz ]18C[s AE]*S]vP «CeS u v 8§Z wu i}l}E]SC }(
recommended for the distribution system will be anagizand designed to a minimum fire flow

of 1,250gpm % E 3Z o0} o (JE Z] ([* E <u]E u.vie (E}u % E Al}us E

Based on the above data Santa Clara City storage capacity is calculated below:
Existing Required Storage Capacity
Using Santa Clara City's 5 year Historic Average Consumption

572 gpd X 2773 ERUs = 1,586,156 gpd
ERU
1250gpm X 60 min X 2hr = 150,000 gal.
1 hr

Total Existing Required Storage 1,736,156 gal.
Total Existing Capacity 4,100,000 gal.
Existing Capacity Surplus 2,363,844 gal.
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The existing water storage capacity surplus or deficit is determined by subtracting the existing
required water storage capacity df,736,156gallons from the total available water storage
capacity o#4,100,000gallons, which yields agxisting surplus oR,363,844gallons

C PROJECTED REQUIRED WATER STORAGE CAPAQU3¥3(YEAR
Projected required culinary water storage capacity at the end of the planning period is

determined from the same information and calculations explained in part B, but the projected
vhu E }( polv EC A3 E Zh[e §8Z v }( 8Z %0 VV]VP % E]}

Year 2038 Required Storage Capacity With South Hills
Using Santa Clara City's 5 year Historic Average Consumption

572 gpd X 8,518 ERU's = 4,872,296 gpd
ERU
1250gpm X 60 min X 2hr = 150,000 gal.
1 hr

Total Existing Required Storage 5,022,296 gal.
Total Existing Capacity 4,100,000 gal.
Future Capacity Deficit (922,296) gal.

The projected water storage capacity surplus deficit is determined by subtracting the
projected required water storage capacity 022,296gallons from the total available water
storage capacity of 4,100,000 gallons, which yieldsogected deficit 0f922,296gallonsat the
end of the planning period.

D. PROJECTED REQUIRED WATER STORAGE CAPAGIOYTBUILD

Projected required culinary water storage capacity at build-out is determined from the same
information and calculations explained in part B, but the projected number of culinary water

Zh[+ § -quiare used. In this section, the calculation of projected required water storage,

§Z vpu €& }( Zh[e AlJoo }ve] E « v E]}* }( tAewr}dpilyBouthpusz ,Joc
Hills.
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Required Storage Capacity at Build Out With South Hills
Using Santa Clara City's 5 year Historic Average Consumption

572 gpd X 9,607 ERUs = 5,495,204 gpd
ERU
1250gpm X 60 min X 2hr = 150,000 gal.
1 hr

Total Required Storage 5,645,204 gal.
Total Existing Capacity 4,100,000 gal.
Future Capacity Deficit (1,545,204) gal.

The projected water storage capacity surplus or deficit is determined by subtractirogplaeity
of 5,645,204gallons from the total available water storage capacity of 4,100,000 gallons, which
yields aprojected shortage ofl,545,204gallonsat build-out.

Required Storage Capacity at Build Outwithout South Hills
Using Santa Clara City's 5 year Historic Average Consumption

572 gpd X 6,741 ERUs = 3,855,852gpd
ERU
1250gpm X 60 min X 2hr = 150,000 gal.
1 hr

Total Required Storage 4,005,852 gal.
Total Existing Capacity 4,100,000 gal.
Future Capacity Surplus 94,148 gal.

The projected water storage capacity surplus or deficit is determined by subtracting the
projected required water storage capacity 4§005,852gallons from the total available water
storage capacity of 4,100,000 gallons, which yields a projetteplus of 94,148allonsat build

out when excluding the South Hills.
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requirements.

CHART V.D-1 Santa Clara City Water Storage
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E RECOMMENDED WATER STORAGE CAPACITY IMPROVEMENTS

Santa Clara City has adequate water storage to meet existing demands according to past Utah
Division of Drinking Water standards. It appears regardless of the impending system-specific
storage requirement to be established by the Division of Drinking Water that the amount of
storage will suffice through build-out excluding the South Hills.

An additional tank may be needed in the South Hills area if development expands into areas of
higher elevations that are too high for the existing tank to serve. This tank should be sized to
accommodate the build-out in the South Hills area. The new tank should be 1.5 million gallons in
storage capacity. The recommended new tank would also compensate for the build-out storage
capacity shortage. It is recommended that the new tank be placed at an elevation that would
serve the entire South Hills area. This would require coordination with the Bureau of Land
Management (BLM) because the recommended tank location is in or near the Santa Clara River
Reserve. If the tank were instead built on the highest location within the South Hills boundary, a
portion of the South Hills area would not be able to realistically maintain the required pressures
without using a booster pump system to artificially provide the pressures and flows.
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A. EXISTING TREATMENT SYSTEM ANALYSIS

Santa Clara City currently does not chlorinate its culinary water as it is already chlorinated by the
Snow Canyon Compact. However, the tank facility in the Southwilsdesigned withlthe
capabilityto generate and dose water in the tank wislodium hymchlorite should the chlorine

level in the tank drop below acceptable levém additional water treatment is anticipated with

§Z ]8C[+ HPEE vS *C+3 uX ,JA A EU }vs]lvp A]PJov ] E
chlorine residual is maintained at waus points in the system. Should the water need a chlorine
residual, there are several options that the City can consider. One option is to add a sodium
hypochlorite plant to generate the chlorine onsite, which can then be injected into the system.

The Snow Canyon Compact wells currently provide water that exceeds the maximum arsenic
levels allowed by the E.P.A. for drinking water. The current practice is to treat this water as
necessary by dilution with WCWCD Regional Water aafgjgroximateratio of 63:37 compact
water to regional water and mixing with water from Wells 6 and 7. There are no plans to modify
this procedure; howevethe City of St. George is nearing the completion of an arsenic treatment
plant for the Gunlock Well Fields. This may plevadditional treated source for exchange or
mixing. Thereare treatment options available if necessary.

B. RECOMMENDED TREATMENT SYSTEM IMPROVEMENTS
If the recommended 1.5 million-gallon tank is built in the South Hills area, an additional capability

should be produced to add chlorine to the water stored there. The water coming from the
tank should be carefully monitored to ensure that there is sufficient chlorine residual.
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A. EXISTING DISTRIBUTIONSTEM ANALYSIS

State of Utah Public Drinking Water Regulations require distribution systems to be sized to supply
peak day flows and fire flow, while maintaining a minimum system pressure of 20 psi. The system
must also maintain a pressure of 30 psidbghout the system while providing peak
instantaneous flows without fire flows and 40 psi throughout the system while providing peak
day flows without fire flows. As a general guideline it is recommended that pressures be
maintained between 50 and 90 psiing normal system operations. The regulations require a
minimum fire flow of 1,000 gpm for residential buildings less than 3,600 square feet and 1,500
gpm for all othersSanta Clara City has identifig50gpm as a goal for all hydrants throughout

the City.

Pastexperience of Santa Clara City and other southwest Utah communitéeshmavn that the

peak instantaneous flow can be considerably higher than state guidelines might indicate. The
climate and irrigation needs, along with public service announcements, tend to promote early
morning irrigation by the majority of users at the satime. As a community grows in size, the
peaks and valleys of the demands on a sysshmuldtend to even out Previous reports have
identified a paking factor for Santa Clara City5a7 times the average day. With the growth
since 2010 there is a poitd consider reducing that factor but in light of the significant reduction

in average day demand it is our opinion that it should be kept at the 5.7. We have used this 5.7
peaking factor in our analysis for peak instantaneous flow.

Average Day Demand arReak Day Demands were identified under the Storage and Source
section and were used in the model accordingly. Changes in the system sppiiiements
(E}u §Z <88 uC o8 & 8z} (S E®SZzCul 828 3§ Eul]v §]}v
they will change significantly. Peak instantaneous flow was not addressed in the latest guidance

of the DDW as to whether they will require something different than current regulations or
require further study. For the purposes of this plan we will stick withghst methodology used

for Santa Clara until additional information or guidance is received. We would recommend the
installation of meering systems that can measure and record accurate peak instantaneous flows.

Existing Average Day Demand:

572 gpdx 2,773 ERU _

Q Avg Day = 1.440 min 1,101 gpm
Peak Daypemand:
Q Peak Day = 1,155 gpdx 2,773 ERU - 2224 gpm

1,440 min
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Existing Design Peak Instantaneous Dema
Peaking Factor = 5.7
57 X 572 gpd X 2,773Conn X lday = 6,279 gpm
Conn 1440min

dz ]15C[e A]*S]vP *C*S u v 00 % E}i § Ju%e E}A u vie E }uu
system will be analyzed and designed to minimum fire td,250gpm.

Existing Peak Day Demand w/ Fire Flow:
QPeak Day w/ Fire Flow QDeakDay"‘ Q:ire Flow = 347599m

State Drinking Water Regulations require all fire hydrants to be supplied froich&8iameter or
larger lines, unless it can be proven through the use of modeling that a smaller line is sufficient.

The existing Santa Cla@ity culinary water distribution system has been modeled, using the
computer program H20 NET by MWH Soft, Inc.

dZ u]v v SA}EI }(*vd8 o0 E ]3C[e ]*SE] u3]}v *Ce8 u %% E-
to the majority ofconnections. At the existing peak day demand, the model shows that all the
junctions in the system are able to produce the required fire flows while maintaining the
minimum required pressure of 20 psi at all other connections. The system was capable of
maintaining pressures of 30 psi at all nodes while experiencing peak instantaneous demands and

40 psi while experiencing peak day demands.

B. PROJECTED DISTRIBUTION SYSTEM ANALYSIS3GYEAR 20

The projected distribution system analysis is performed ugiegsame assumptions as used in
the existing system analysis, except that the projected number of connections in the y&r 20
are inserted into the calculations along with the projected peaking factor in the y&8d®.7.

The projected distribution pak instantaneous demand and total instantaneous peak demand
are calculated below:

Year 2038 Distribution Requirements Peak Instantaneous Demand Without South Hills
Peaking Factor = 5.7
57 X 572 gpd X 6,741Conn X lday = 15,263gpm
Conn 1440 minutes
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Year 2038 Distribution Requirements Peak Instantaneous Demand With South Hills
Peaking Factor = 5.7
57 X 572 gpd X 8,518Conn X lday = 19,286gpm
Conn 1440 minutes

The fire flow deman@dded to the Peak Day Demansed in the projected system analysias
generallythe same as that used in the existing analysis, or 1,250 gpnhémijority of the
distribution system.

In thepreviouspoints ofanalysisit was not necessarily important to project where in the system
growth would occur. However, for the distribution system it is important to try to model the
growth where it willmost likely take place. The GeneRdn was used to distribute the growth
out over different areas in the City. The following charts indicate the distribution of that growth
from current to end of planning period or buildout which ever comes first.

Chat VII.B-1

Includes South Hills

Infill
17%

The Edge at Grand
Desert - NON BLM
9%

South Hills - BLM
39%

Pioneer Parkway
Retail Core
5%

Knolls Pasture

Santa Clara North -
30%

= Infill = Pioneer Parkway Retail Core
Santa Clara North - Knolls Pasture m South Hills - BLM

® The Edge at Grand Desert - NON BLM
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Chart \1.B-2

Excludes South Hills

The Edge at Grand
Desert
14%

Infill
28%

Santa Clara North -
Knolls Pasture
50%

= Infill = Pioneer Parkway Retail Core

Pioneer Parkway
Retail Core
8%

Santa Clara North - Knolls Pasture = The Edge at Grand Desert

A computer model of the projected distribution system has been createdhis model, all
recommended distribution system changes have been incorporated and modebedsystem
was capable of maintainingressures of 30 psi at all nodes while experiencing peak
instantaneous demands and 40 psi while experiencing peak day demands.

C. RECOMMENDED DISTRIBUTION SYSTEM IMPROVEMENTS
1. City / Developer Financed Improvements
The City/Developer Financéaiprovements should be constructed as development takes
place and should be paid for by the developer (See ExhibitMlIFbwever, for pipelines
o EP & $Zv 6_U 8Z ]18C A}lpo E «p]E 3§} }A E &z
largerlineandan8 o]v X

2. Other System Improvements

Inadequate pipes that were not addressed in the above improvement projects have been
lumped into Miscellaneous System Improvements (See ExhibitII1.C

When modeled with builebut peak instantaneous demands, the system failed to meet
the minimum pressure requirement of 30 psi in the Heights East area on a number of

nodes. A pipeline is recommended to connect the line in Santa Clara Drive to that of Valley

View Circle.
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3. South Hills Improvements

Iv JE & S} ( §Z %o}e*] 0o v A S vl]viz ~}uszZ ,Jooe E U
pump station would be necessary. Also, transmission lines are recommended from the

% E}%}e v A ~}usz ,]wvansnissidWline isdecommended to be installed to

serve the area south of CoW¥ «ZU v ii_ S& veu]ee]}v o]Jv e & &E }uu \
installed to connect to the existing system (see Exhibit \I).@ PRV is also required to

create a separate pressugdne for the South Hills phase Il area. It should be noted that

the tank and pipelines will need to be coordinated with the Bureau of Land Management

(BLM) because the recommended tank site is on the Santa Clara River Reserve. Also, all
efforts should bemade to not align pipelines through the critical habitat areas. All other
improvements should be required by the developer.

The Citydetermined not to include the BLM portion of the South Hills area in their impact fee.
Regardlesdf the BLM disposes of the property and development of the land is eminent, the City
will need towork closely with the potential developers to ensure that the IFFP is valid for the
expansion using this plan as a foundation; aachlculate their impact &sif necessary.
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