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A. INTRODUCTIOAND PROJECT SUMMARY

1. BACKGROUNAND HISTORY

The City of Williams is located in Coconino County, Arizona, Latitude 35.25N; Longitude
112.19W. Williams was founded in 188Ran A Y O2 N1LJ2 NI 6§ SR Ay mMdpamd ¢ KS
and is in the center of the Kaibab National Forest. Williams encompasses 44 square miles and

has an estimated population @pproximately3,000 people. The economy is based primarily

upon tourism. The€City is collared on the south lay 18,500 acre watershed contributing to five

surface reservoi® ¢KS /AGeQa o6 GSNJ &dzLJLX & JAwomindra 2 & dzL
wells with respect to production rate

The City provides essential municipal\sees for its residents. Among the services are water
supply and wastewater treatmentOriginally the Cityrelied solely on surface water. Since
surfacewater supplies were very low in dry years, the City developedater conservation
ordinance, standard operating proedures for hauling water, public education, and
wastewater reuse plan.Also, in 199@hey began a well drilling program. The first deep well
was put into service in 2000

A previous Water Master Plan was completed in 2006. Since thee thees been minor growth
within the City both on the residential and commercial side. There have Iseseral
completed waterline replacement projectsut no major changes to the water system.

2. PURPOSE AND SCOPE

The City of Williams is currently experiangia steady period of growth bottommercially and
residentially.The current growth will require upgrades in tisater system to provideeliable
and adequate supply and delivery of potable water.

This Water Master Plan has been created to accurately meat the existing water system,
provide a woking water model for future useevaluate demand, identify system deficiencies,
identify system maodifications for future growthdentify improvements to increassystem
performance and to develop improvemenecommendationgor the system

Afield survey has been conducted ttocumentthe location and existence of water valves, fire
hydrants, tanks, wells, and booster pump statioms.addition,asbuilt drawings and old water
system mapsvere used to build a\utoCADGISmap of the system.

A water model has been prepared WaterGemsto simulate the water system under a variety
of flow conditions. Input into the model includgunction nodes, storage reservoirs, elevatipns
pipe diametersand systemdemands.Different scenarios including fire flows were run using
the model to analyze how the system reatdashe demands

A large amount of data has been collected to input into the mdoletalibration and taclosely
simulate thesystem operation. Dataere collected for water production, water usage, fire
hydrant flow testsand systemcomponentelevations
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3. PLANNING SUMMARY

The City of Williambas maintained a relatively steady population since 2004. Therel®en
approximately 3,000residents since this time, with City population fluctuating between
summer and winter. Seady but moderate residential population growth over the next five
years in theCityis expected. fAe City has several knovaommercialprojects that are in design
andis projectedto haveseveral more. Currently plans have been submitted2faew hotels
and 1 hotel expansion projectThere are vacant lots in existing subdivisions and approved
submittedsubdivisionplans for approximately 695 additional residential lots for depeient.

At full buildout there ould be an additional 2,445 available residential lots and 186 acres of
commercial/industrial land available for developmentA more detailed description of how
growth will affectwater demand is described in Sectio® BndD.4.

4. EXISTING SYSTEM DEEBTION AND SUMMARY

The City of Williams Water System is comprised of 5 surface resefvoietls, 7 finished water
storage tanksapproximately 36miles of potable water linesapproximately 13miles of raw
water lines, and booster pump stationsSee Section C for detailed information for each of the
systems components listed below.

i Reservoirs

Dogtown

Cataract

Santa Fe

City Dam (Also referred to as Third Dam or Buckskinner)
Kaibab

O O O OO

=
=
@©

7

Dogtown #1

Dogtown #3

Rodeo

Santa Fe

Sweetwater(Not Developedl

= 0 0 0 0 O

f Tanks
Water Treatment Plant #1 Tank (WT #1)
Water Treatment Plant #2 Tank (WT #2)
3" Street Tank
One Million Gallon Tank (Also referred to as Cinder Hills #1)
Twin Tanks (Also referred to as Cinder Hill #2 and #3)
TaberTank
Garland Prairie Fire Storage Tank
1 Booster Pump Stations
o Cataract Pump Station
o0 TaberPump Station
o0 One Million Gallon Tank Pump Station (Also referred to as Cinder Hills or
Cemetery Pump Station)
0 KaibabLake Booster Pump Statigimactive)

O OO0 O OO

o
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0 Lost CanyomoosterPump Station (Young Life)
0 [20SQ&a CANB . 22a0SNJ tdzvYld {GFGA2Y

1 PotableWater Distribution System
The existing potable distribution system éemprisel of approximately 36miles of
waterlinesd {AT Sa @I N makR YWaterémairs Zre RViGéctilesidorj S NJ
and asbestoement pipe materials.The system is split intéour different pressure
zones baed on the locatiomnd elevationn the City and connection to tanks.

 Raw Water System
The existing raw watesystem is comgsed ofapproximately 13miles of waterline.
{AT Sa OIFINE FTNRY yé¢ G xememn, éndlduttie ironNBhe raw/ X | 3
waterlines route from the reservoirs and wells to tBataract Booster Pumpgégion and
then to theWater Treatment Fant.

5. WATER DEFAMENT OUTLINE
¢CKS /AGe 2F 2AttAlLYAQ ¢l GSNI aeadsSy Ara 21U
operations company. City Staff operates and maintains the water distribution system,
wells, tanks, and reservoirs. The Water Department staff is made upfolf time
employees. The private water operations compamysthe water treatment plant. See
organizational chart below:

: "
rCITY OF
WILLIAMS
e e City Council
City of Williams J
|
a )
City Manager
\.
4 R
Public Works Director
\
4 N
Public Works Superintendent
\
( ' Water Private
City
ol frmas Department Water
\ : Staff Company )
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B. CURRENT AND FUTURMBNDS

The City of Wiliams has provided data f@vater Plant production rates, water sales
information, number of customergcommercial and residentiglhigh water users, and future
growth areas.

1. CUSTOMER BILLING

Over the last2 years there have been approximatell;,200 residential and250
commercial customers in the City of Williams. Dusdasonal residents the number of
active users fluctuates between summer months and winter months with summer being
higher. A summary ajallons oftotal water sales per year and water sales per month is
providedin Table I Water Sales

2018 2017 2016 2015 2014 2013 2012 2011
January 9,664 9,488 11,838 9,298 8,160 8,901 7,345
February 7,226 9,450 6,109 6,528 7,104 6,297
March 9,310 10,118 6,733 6,740 5,573 6,636
April 10,599 10,770 10,637 10,420 10,164 8,958
May 14,226 10,285 9,388 9,028 10,433 11,570
June 15,891 19,436 15,192 12,676 13,721 15,381 13,662
July 14,961 14,308 12,249 11,705 17,148 15,328 17,906
August 15,187 13,969 11,549 11,429 12,631 13,007 11,495
September 12,117 12,569 12,546 11,562 11,369 10,399 10,910
October 13,353 11,201 9,971 8,978 8,877 12,617 9,197
November 9,767 10,882 9,152 7,429 6,681 6,860 6,433
December 8,723 9,072 8,131 7,111 7,387 7,238 8,050
Total 140,852 143,903, 120,956| 111,766, 119,993, 121,640

Tablel - Water Sales (000) gallons
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2. WATER PRODUCTION

The City of Willlams keeps records of the daily water production from the Water
Treatment Plant. The Santa Fe Welhas recently been put intoperation andis not
included in these numbers, arttiere are noother wells or sources directly pumping
into the system Water ismetered to individual users with some known exceptions.
Water is nottracked through billing and in some instances not metered to the City
Maintenance Bilding, Swimming Bol, Wastewater Teatment Plant, and the Water
Plant for Backwash OperationsThe City has estimated amots of usage for these
facilities. Both data for water production and water sales is needed to estimate the
amount of loss in the systemSystem loss is explaineddashown in Section.B. See
Table 2¢ Water Production and Table @Water Production; High, Low, and Averages
for water productionamounts in gallons at theldht.

Month 2017 2016 2015 2014

January 13,881 16,848 17,920

February 11,361 15,105 14,630

March 13,102 18,021 17,725

April 15,508 16,711 20,276 19,612
May 16,731 17,654 20,520 20,966
June 20,021 21,009 23,601 21,005
July 19,811 19,454 24,624 20,894
August 16,840 17,187 23,551 20,858
September 14,757 17,187 21,311 19,785
October 15,753 14,723 19,987 18,561
November 12,947 12,201 13,600 14,767
December 14,661 13,276 18,604 16,610
TOTAL 147,032 149,405 186,078 173,062

Table2 - Water Production.(000) gallons
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Month Average Daily Monthly Mo_nthly Average Monthly
20142017 Low High 20142017

January 523 13,881 17,920 16,216
February 489 11,361 15,105 13,699
March 525 13,102 18,021 16,283
April 600 15,508 20,276 18,027
May 611 16,731 20,966 18,967
June 713 20,021 23,601 21,409
July 683 19,454 24,624 21,196
August 632 16,840 23,551 19,609
September 608 14,757 21,311 18,260
October 556 14,723 19,987 17,256
November 445 12,201 14,767 13,379
December 509 13,276 18,604 15,788

Table3 ¢ Water Production: High, Low andw&rages (000) gallons

3. LOSS

The City of Williams tracks monthly the estimated amount of water loss in the system.
The loss in the system is estimatég taking the amount of water produced at the
Water Treatment Plant and subtracting the amount of water billed and thkilleul
uses. Water usage to the City SwimmiRgol, Maintenance Building/Vater Plant Back
Wash, and Wastewater Plant are not billadd in some cases not metered. For the
unmetered instances the City estimates the amounts us@derall this number is not
exact and does not account for other infrequent water usage, breaks, or fire hydrant
flushing, but on average the City has &b to19%loss in their systenSee Apendix1

for monthly reports.

4. CALCULATHEER CAPITA WATER USE

Monthly water usage data and number of customers per month wasigeal by the

/I A& 2F 2AttAlYao ¢CKS /AGe 2F 2 Afweehl YaQ ¢
winter months and summer months with the summer being high&or the water

model we used a high monthly total to establish a per capita water usag®. the

average commercial usage the top 40 high water users were removed from the
calculations.See theTable 4¢ Per Capita Usadeelow for existing system usage.
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High

Description Active  Demand Residential Commercial Commercial Total

Meters ~ Type  (gpd) (gpm) (gpd) (gpm) Users (gpd)  (gpm)

(gpd) _ (gpm)

Residential 1166 ADD*| 174,000/ 121 81,112 57 268,000 186 523,112 363
Customers
Commercial 204 PHD* 522,000 363 243,356/ 169 | 804,000 558 1,569,336 1,089
Customers ' (40high

users)
Per Capita Average per Residetincludes Commercial Usage 150
Water
Usage
Total 15,900,000 (with
Monthly high users)
Usage June 2017
(Gallons)

Table4 ¢ Per CapitdJsage. * ADD Average Daily Demand, PHPeak Hour Demand

5. PEAKING FACTORS

The City does not have data to accurately calculate a peaking factor for the City. A
standard peaking factor of 3.0 has been applied to the average fthwisig June of
2017to come up with a peak flow condition to apply to the model.

6. ANTICIPATEDEMAND REAS

The City of Williams is presently experiencing a period of both commercial and
residential growth. A combination of infill and new development will increase the water
demands on the existing and future systei@eeTable 5 Anticipated Developmenior
current approved subdivisions and subdivisionsand commercial projects that have
been brought before the City for development review gatmitting.
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Average  Peak Peak Peak
Average Average .
Project Level of #of Lots Demand Additional A'\ggir:itgll)gl Deman_d Addltlongl I\(/Ijg_n_thlyl
Name Project /Rooms per Unit Demand Demand per Unit  Deman ADe::gEZ
d d (gpd) (gpd)
(gpd) (gpd) (gal) (gal)
Hampton Site Plan 72 80 5,760 172,800 240 17,280 518,400
Inn
Marriott Site Plan 100 80 8,000 240,000 240 24,000 720,000
Quality Inn Concept 40 80 3,200 96,000 240 9,600 288,000
Plan addition
al
Phantom Concept 30 100 3,000 90,000 300 9,000 270,000
Ranch Plan
Escalante | Constructed 98 150 14,700 441,000 450 44,100 1,323,000
- Infill
Cataract Site Plan 82 150 12,300 369,000 450 36,900 1,107,000
Creek
Estates
Sycamore | Constructed 19 100 1,900 57,000 300 5,700 171,000
Point - Infill
Pine Crest 2 Constructed 83 150 12,450 373,500 450 37,350 1,120,500
- Infill
Highland 40% 91 150 13,650 409,500 450 40,950| 1,228,500
Meadows | Constructed
North - Infill
Lazy Constructed 29 150 4,350 130,500 450 13,050 391,500
- Infill
Highland | Constructed 19 150 2,850 85,500 450 8,550 256,500
Meadows - Infill
West
Highland | Constructed 56 150 8,400 252,000 450 25,200 756,000
Meadows 4 - Infill
Highland | Constructed 59 150 8,850 265,500 450 26,550 796,500
Meadows 3 - Infill
Highland = Constructed 87 150 13,050 391,500 450 39,150 1,174,500
Meadows 2 - Infill
Highland | Constructed 30 150 4,500 135,000 450 13,500 405,000
Meadows - Infill
Place
Totals 116,960 | 3,508800 350,880 10,526,400

Table5 - Anticipated Development
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