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COMES NOW, TONTO VILLAGE WATER COMPANY, INC., by and through its counsel

undersigned, pursuant to the Arizona Corporation Commission Memorandum dated July ll, 2008, and

hereby submits the following Exceptions to the Recommendations of the Administrative Law Judge for

the grounds and reasons presented herein:
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1. The Hydrology Report (attached as Exhibit A) indicates that a new well is not needed, but in lieu

of that, further development of the existing well is needed.

2. Tonto Village Water Company is not on the Water Infrastructure Finance Authority ("WIFA")

list for monies until the year of 2009. Therefore, no money will be available until that time, and

the improvements to the existing well, as indicated by the attached Hydrology Report from

Chuck M. Dickens (see Exhibit A), can be started but not necessarily completed without the

funding from WIFA.
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It is respectfully requested that exceptions be granted allowing TONTO VILLAGE WATER

COMPANY, INC to further develop their existing well in lieu of initiating a new well. Further, TONTO
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VILLAGE WATER COMPANY, INC requests an exception to the December 2008 deadline as

financing will not be available until 2009 from WIFA.

RESPECTFULLY SUBMITTED this 17th day of July, 2008.

GLIEGE L4 ES, PLLC
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Original and thirteen (13) copies of the foregoing
Mailed this 17"' day of July, 2008 to:
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Docket Control Center
Arizona Corporation Commission
1200 W. Washington Street
Phoenix, AZ 85007

12 Copies of the foregoing
Mailed this 17/' day of July, 2008 to:
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Ron and Rebecca Standage
Tonto Village Water Company
PO Box 9116
Mesa, AZ 85214-9116
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Tonto Village DWID
HC7, Box 363
Payson, AZ 8554 l
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Janice Alward, Chief Counsel
Legal Division, ACC
1200 W. Washington St.
Phoenix, AZ 8500720
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Ernest G. Johnson, Director
Utilities Division, ACC
1200 W. Washington
Phoenix, AZ 85007
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EXHIBITA:

Tonto Village Water Company

Evaluation of Wellfield, Water Demands, &
Hydrogeologic Conditions

Northern Gila County, Arizona

Prepared by

Chuck m. Dickens, Consulting Hydrogeologists

July 7, 2008
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CHUCK M. DICKENS
CONSULTING HYDROGEOLOGIST

12330 18. SNYDER ROAD
TUCSON, ARIZONA 85749

PHONE/ FAX: 520-749-4124
PHONE: 520-731-61 l 1

LICENSED GEOLOGIST
ARIZONA 14510

CALIFQRNIA 3647

July 71h9 2008

Tonto Village Water Company
Attn: Mr. Ronald Standage
C/O: Standage & Associates, Ltd.
409 S. E1 Dorado Road
Mesa, Arizona 85202

Re: ConsultingReport- Tonto Village Water Company: Evaluation of Welliield
Capacity, Water Demands, & Hydrogeologic Conditions.

Dear Ron:

Enclosed ale live copies of my report for the Tonto Village Water Company. As stated in
my report, in order to readily meet the extreme peak day water demands which occur
over summer week-ends and holidays, it is recommended that youconsider increasing the
water supply capacity of your welltield by installing a higher capacity pump unit in well
no. 3. Well no. 3 is the deepest of the three supply wells and is currently equipped with a
14 to 15 rpm capacity pump unit. Installation of a minimum 35 rpm pump unit would
more than double the production capacity of well no. 3 and increase the overall welitield
capacity to about 60 rpm ( 85,000 god ). It is my opinion, based on the available data I
reviewed, that construction of a new well is not warranted at this time.

I would also consider increasing the storage volume within your water system to at least
80,000 gallons. This volume would be approximately equivalent to two days of average
daily water demand during the peak use month of June. An additional 25,000 gallon
storage tank placed at the well no. 3 site would effectively increase the overall tank
storage volume to about 80,000 gallons.

I f you have any questions or wish further discussion of the interpretations, conclusions,
and/or recommendations presented in the report please contact me.

Respectfully submitted,

( 9 . 4

Chuck M. Dickens

: A / \ . / \
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Mr. Ron Standage

QS <1
u14510

CHUCK
DICKENS

84 mad

u

_4

July '/"', 2008

In

WATER RESOURCE INVESTIGATIONS I WATER SUPPLY DEVELOPMENT • ENVIRONMENTAL HYDROLOGY

Q



A

CONTENTS .
. . Page no.

EXECUTWE SUMM4RY--~~---------~~--------~~j--------~°*-""""""'""""""""'"'f

¢

ovERviEW oF WATER »

Wellfield Construction Details & Pump Unit Capacities
WellN0- 1 (55-627909) . .
Well No. 2~ (55-627911 )
Well No. 3 (55-»516995)

Storage Tanks & Pressure tanks
SUIIIITIHIY

4

HYDRQGEQLOGIC conD1T1onS---------------------------»---------------»-------~--3

CURRENT CUSTOMERS & WATER

. Number of Customers
. Water Demands

Overall Average Demands
Peak Demands

WATER SYSTBM
I

Tank Storage
Wellfield Capacity
Summary

EVALUATION OF CURRENT WELL CAPACITIES 7
I

Well No. 1
Well No. 2
Well No. 3

concLus1Qns &11EcoMmBnDAnons------------------------------------------,-----10

TABLES
1

Table 1. Tonto Village Water Company -- Supply Well Information

Table 2. Tonto Village Water Company -- Historic Groundwater Levels

Table 3. Tonto Village Water Company»» Summary of Well PumpingTests
l



CONTENTS, continued

"*-J

ILLUSTRATIONS'

Figure 1. Regional Lo cation Map

,J
Figure 2. WellLocations

Figure~3. Tonto Village Water Company Boundaries / Area

Figure 4. Tonto Village Water Company- Water System Schematic

APPENDICES

Appendix A. `Water Company Supply Wells - COnstruction Details / Information
(Including ADWR Well Completion Reports & Drillers Logs )

App Bendix B. Water Company wellPun page / Water Delivery Data - 2005, 2006, 2007
(Including tabulated data & monthly data graphs ) .

Appendix C. Photos of Water Company Supply Well Sites

1



Ur

EXECUTIVE SUMM4RY

This report presents an overview of the Tonto Village Water Company, including
wellfield construction details and current pumping capacity, current average and peak
water demands of customers, and recommendations for increasing the pumping capacity
of the water company wellfield. The Tonto Village Water Company is located in northern
Gila County, approximately 15 miles east of Payson, two miles west of Kohls Ranch
resort, and about one mile west of State Highway 260 ( Figure 1 ). The water company
currently serves about 190 single Easily residential units within the Tonto Village
development.

The water company system includes three supply wells with a combined production
capacity of about 39 to 40 gallonsper minute ( rpm ) or about 56,000 to 57,600 gallons
per day ( god ). The system includes a total tank storage volume approaching 58,000
gallons, including both storage and pressure tanks.

Over the past three years ( 2005, 2006, & 2007 ) the annual water demand of water
system customers has ranged from about 7.27 to 9.64 million gallons per year. These
volumes equate to about22.3 to 29.6 acre feet per year. Overall average daily demand
has ranged from about 20,000 to 26,500 god. Assuming 190 customers, the overall
averagedemand per residential unit has recently ranged fromabout 105to140god.

The peak water use month has consistently been June. Water use in June over the past
three years has ranged from 1.12 to upwards of 1.23 million gallons per month. These
monthly volumes equate to daily volumes of 37,500 to 41,000 god. Assuming 190
customers, the average water use percustomer duringthepeak monthof June has ranged
80m about 197 to 216 god.

The peak day water use is typically assumed to approach about twice ( ex ) the average
daily demand. Assuming an average daily demand during the peak month of June of
37,500 to 41,000 god, the peak day demand would be expected to approach 75,000 to
82,000 god. The peak day demand could occur over a period of several days, typically
over summer week-ends / holidays. Assuming 190 customers the peak day demand per
residential unit was computed to range from about 393 to 432 god.

I
1

The water company wellfield should be capable of meeting the peak day water demand.
Assuming a peak day water demand ranging from 75,000 to 82,000 god, the current
welliield pumping capacity of 56,000 to 57,600 god must be increased. The production
capacity of the wellfield should be increased from the current pumping capacity of 39 to
40 rpm to at least a pumping capacity approaching 60 rpm ( 86,400 god ). Based on
review of available data, it is recommended that the production capacity of the welliield
be increased by installation of a higher capacity pump unit in well no. 3. Increasing the
pumping capacity of well no. 3 from the current rate of 14 to 15 rpm to 35 rpm would
increase the overall welliield capacity to about 60 rpm.
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It is my opinion, based on available data, that it is not necessary or warranted to consider
construction of a new well at this time.

In addition, it is recommended that the volume of available storage be increased from the
c ent volume of 58,000gallons to at least 80,000 gallons. A 25,000 gallon storage tank
would iNcrease the storage volume to 83,000 gallons. It is my experience, in recently .
working with ADEQ, that a minimum potable Storage volume equivalent to 400 gallons

companies.
Assuming 200 customers would equate to a required storage volume of 80,000 gallons. A
storage volume of at least 80,000 gallons would also approach two days of average water
use during the peak month (June) for the Tonto Village development.

In summary, it is My recommendation that the water company consider increasing the
tank storage volume to at least 80,000 gallons and increasing the production capacity of
the welltield to about 60 rpm. Based on available data, these modifications to the system .
should allow the water company to meet the extreme peak water demands of customers
that periodically occur over summer Week~ends and / or holiday periods. .

. -as
per résid~elnrtia1 customer; is. typically prey&ned for mal isolated waltteIr

I
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INTRODUCTION

This repcirthas been prepared to provide an overview of hydrogeologic conditions in the
vicinity o f  t h e  T o n t o Vil lage Water  Company and to summar ize ava i lab le  da ta  /
in formation concerning construction detai ls  and operat ing h is tory for  the three supply
wel ls currently operated by the water  company. This report also presents suggestions /
recommendations for increasiNg the  ove r a l l  wa te r  p r oduc t ion  capac i ty  o f  the  wa te r
company's wellf ield.. . .

The Tonto Village Water  Company (  the water company ) i s  loca ted in northern Gila
County approximately 15 miles east of Payson, two miles west of Kohls Ranch and oNe
mi le  we s t  o f - S ta te  H ig h wa y  2 6 0  (  F ig u r e  1 . ) . The water company currently serves
approximately 190 s'mgle family residential units. The water system includes three supply
wells and approximately 58,000 gallons of storage( including both Storage and pressure
tanks ) .  The water  company commenced serv ing customers in about' 1957, during the
early phases of the Tonto Village development.

It  is my understanding that occasionally the water system will not meet current extreme -
peak demands of the Tonto Village customers; It is liurther my understanding that these
extreme peak demands occur on week-ends / holidays during the summer months when
fu l l  o r nearly full occupancy of residential units occurs. Due to seasonal and/or week-end
occupancy of many of  the  res iden t ia l  un i ts ,  the typical mid - week  wa te r  demand  i s
considerably lower than the extreme peak demands that occur on summer week-ends and
orho l idays . .

The peak month water demand routinely occurs iN June of each year. Over the past three
years (  report ing years of  2005, 2006, 2007 .) , ' the average daily demand of  water
company customers during June has ranged iirom about 37,500 to 41,000 gallons per day
( god ). This equates to an average of about 197 to216 god per residential unit.

T h e  p e a k  d a y  d e ma n d of residential- customers is typically assumed to  approach
approximately twice ( ex ) the average day demand. As such, the peak day demand of
water company customers in June would be  expec ted  to  r ange  f i r m about 75,000 to
82,000 god. The peak day demand for indi\n°dua1 customers would he computed to range
from about 395 to 432 god per residential unit. .

The water company welltield should be cambleof meeting the peak day demand (82,000
gallons). This would equate to a minimum well i ield capacity of about 57 rpm (  assuming
the  we l l t ie ld  opera t ing  24  hours  per  day  ) .  Ava i lab le  da ta  ind ica te  tha t -  the  cur ren t
capacity of the wellfield (  based on pump unit capacities )  is approximately 39 to 40 rpm
(56,000 -  57,600 god) . Although th is  production capacity  is  suff ic ient to meet average .
da i ly  wate r  demands  even dur iNg June,  the  cur ren t  pumping  capac i ty  wou ld  no t  be
suff ic ient to meet extreme peak day demands occur r ing over  several  days-dur ing the
summer months. .

I
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OVERVIEW OF WATER SYSTEM

The Tonto Village Water Company' is located in northern Gila County within portions of
Township ll north andRaNge ll % east - sections 5 and 8 and Township ll north and
Range 12 east - sections 19 and 30 (Figures .l, 2, & 3 ). The water companyboundaries
encompassapproximately 80.65 acres (Figure 3).

The water company system currently includes three active supply wells, several storage
and pressure tanks, and a network of underround piping to convey pumped groundwater
from the wells to the storage tanksand then onto residential customers. The watersystem
includes disinfection ( chlorination ) prior to delivery to customers. A schematic
illustrating water system components is presentedon Figure 4. .

Wellfield Construction Details & Pump Unit Capacities

Well no. 1 is the most easterly of the three supply wells ( Figure 2. ). Well no. 1 was
reportedly Constructed in 1957 to a depth of 223 feet. The well was completed with 8
inch diameter steel productioncasing to adepth of223 feet.Information provided by the
water company indicates that the pumping capacity of the current pump unit installed in
well no. l is about nine (9) rpm. Pertinent data / information concerning construction
details for well no.1, Provided by the water company and obtained from the Arizona
Department ofWater Resources (ADWR) 55 well registry database, are presented in
Appendix A; .

Well NO. 1 (ADWR 55-627909)

Well No. 2 is located near the middle of the water company systein ( Figure 2 ). Well no.
2 was reportedly constructed in 1971 to a depth of 2.60 feet. HOwever, this depth may
refer to the cased depth, as the drillers log for the well provided by the water compaNy
indicates that the well was actually drilled to a depth of 300 feet. The production casing
for the well is reported to be 5 inch diameter steel casing. The depth setting of the casing
is not known. Infonnation provided by the water company indicates that the pumping
capacity of the current plump unit installed in the well is approximately 16 rpm. Pertinent
data I information concerning construction details for well no. 2 are presented in
'Appendix A.

Well no..3 istle most westerly of the three supply wells ( Figure 2 ). Well no. 3 was
.constructed in 1987, The well was cased ( productioncasing )with5 inch plc casing to a
depth of 340 feet. Information provided by the water company and recent test data
provided by Aero Drilling indicate that.the pumping Capacity of the current 1-1/2 hp

w¢//n0. 2 (ADWR 55-»6279112

Well No.3 (AD WR 55-516995 )

2



pump unit installed in the well.is about 14 to 15 rpm. Pertinent data / information
concealing construction details for well no.3 represented in Appendix A.

Storage Tanks & Pressure Tanks

The water system currently includes three storage tanks; one at each of the three well
sites ( Figure 4 ). The .combined capacity of the three storage tanks is 54,000 gallons.
Pressure tanks are also located at each well site. Total capacity of the pressure tanks is
approximately 4,000 gallons. .

A sums are of tank facilities at each well sit¢ is presented below.

Well Site No. 1: 10,000 gallon storage task & 1,000 gallon pressure trunk

Well SileNo. 2: 34,000 gallon storage task & 2,000 gallonpressure tank(s)

Well Site No. 3: 10,000 gallon storage tank & 1,000 gallon pressure. tank
_a

Summary

The water system includes three supply wells with a current combined pumping capacity
of about 39 to 40 gunn. The water system includes three storage tanks with a combined
total volmne of about 54,000 gallons and associated pressure tanks with a combined
storage volumeof about 4,000 gallons.

HYDROGEOLOGIC CONDITIONS

I
1

The-Tonto Village Water Company is located along the Mogollon Rim in northern Gila
County. Precipitation along the rim and specifically in theproject area is qul'te high at
about 25 inches Pei year. The highest precipitation in Arizona/typically occurs dong

.portions of the Mogollon Rim. The area in the vicinity Of the Tonto Village is drained by
Thompson Draw wash which flows to the east - southeast and eventually discharges to.
TontoCreek ( Figure 1 ). . . (`

Groundwater beneath the Tonto Village Water Company occurs within Paleozic age
sedimentary rock formations. These rock units appear to consist predominately of
limestone and may .correlate with the Martin Formation or the zkedwail Limestone.
Geologic references in the area include the following. .

• Geologic Map of Gila County; prepared by the Arizona Bureau of Geology ( now .
.ideMified aS the Arizona Geological Survey ), dated 1959-

I
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The thickness of these sedimentary rock units beneath the water company area is not
.known.At some depth below the sedimentary rock formations , granitic rock( hydrologic

. bedrock ) occurs. Approximately one mile southof the water company, PreCambrian
age granitic rock outcrops at the surface. Figure 2 illustrates the location of the
approximate surface coNtact between the
granitic rock.

Thedeepest of the three Water companysupplywells (well no. 3 ) was drilled to a depth
of 340 feet and did not encounter. the granitic bedrock. Well no. 3 was
limestone. .

A thin veneer of alluvium may also occur dong the Thompson Draw drainage. However,
the maximum thickness of the alluvium would be expected 'to be less that 10 to 20 feet
and would notbe a potential aquifer zone inthe water company area.

Several private wells are located within about 1-1/2 to 3 miles southeast of the water.
company, as shown on Figure 2. These wells are all completed within and derive
groundwater iron the granitic bedrock that underlies the immediate water company area
at some unknown depth. Groundwater occurs within the granitic bedrock and
along fractures. Previous test pumping Of these private wells have indicated that the long
term sustainable capacity of the wells is highly variable ranging from about 10 to
upwards Of 80 rpm. These wells were tested pumped for periods of one day tO 'one week.
These wells were studied as part of a hydrogeologic investigation ( 2000 thru 2005 )
conducted for the proposed Wood Canyon Ranch project located on 134 acres south of
StateHighway 260 and alongthe east side of Thompson Drawwash ( Consulting Report
- Chuck M Dickens, Consulting HydrogeologiSt, September 15, 2005, Hydrogeologic .
Evaluation & Water Supply Development, Wood Canyon RanchProjecf ).The proposed 1
Wood Canyon Ranch property is. located immediatelysouth of the Thompson Draw Unit .
One development. To date, the Wood Cannyonkanch project has not commenced
development. Several test wells were drilled and test pumped as part of the Wood
Canyon Ranch project. The locations of these Wells are shown on Figure! and identified
as wells55-583338;55-583339; 55~575642; and55-208117.

Well 55-600882 ( see Figure 2 ) provides potable water to the Thompson Draw Unit one
development. This well has provided potable water to 38 cabins within the development .
since 1955. The wellis completed to a depth of 255 feet and produces groundwater from
the iactured gMte.Test pumping of the well in 2003 (3.-day test) eoniimned that the
sustainable yield of the well was about 14 rpm. ( 20,000 god ). Typical average daily
water use the Thompson Draw Unit One development is about 5,000 gallons.
Week-end and holiday peak demands in the summer can approach 15,000 god, which
approaches about 400 god per cabin site. ,

• MineraljkesourCes Potential Map, Hells Gate Road less Area, prepared by the
U.S. Geological Survey ( Clay Conway ), Map 1644-A, dated 1983 .

sedimentary rock formations and the older

completed in

4

U



Tonto Village area occurs within
predominately limestone formation(s). South and southeast of the Tonto Village area
several private Wells are completed within and produce groundwater from grwitic rock.
In both of these different geologic rock types ( limestoNe & granite )the occurrence and
movementof groundwater is along fractures dissectingtherock. Groundwater occurrence
and movement witihinthe limestone rock type mayalso be along solution feahires.

As previously discussed, groundwater beneath the

The depth to groundwater ( static 4- nonlpumping level ) ranges Mm about 160to
Upwards of200 feet 'm the TontoVillage Water Company wells. These water level depths
equate to water level elevations Of slightly less than about 5,600 feet above mean sea
level (null). The depths to water inthe private wells located south of highway 260 and
about 1-172 to 3 Miles southeast of the Tonto Village Water Company range from about
15 to 40 feet. Thesewater level depths equate to groundwater level elevations ranging
80111 about5,520 to 5,585 feet above mal.

The higher groundwater level elevations at the water company wells indicate that
groundwater flow is Probably to the south-southeast and towards the lower groundwater
level elevations exhibited by the private wells located south of StateHighway 260.

CURRENT CUSTOMERS & WATER DEMANDS

Number of Customers

The water company currently serves approximately 190 single family residential
customers located in the Tonto Village development. A majority of the residents within .-
the Tonto Village are seasonal occupants. The potential number of future residential
customers isexpected to increase to an eventual maximumof about 200.

Water Demands

Current water demands within ToNto Village have been based on water use data
, and 2007.

Demand data provided by the water company is presented both in tabular and bar graph
' format. Demand data for each of the most recent three years, including monthly and,
annual totals is presented in Appendix B. The demanddata includes metered stumpage
volumes for each of thethree supply wells( .

providedby the water company for the most recent three years of 2005, 2006

The total annual water use for the three most recent years has ranged from about 7.27 to
9.64 million gallons ( 22.3 to 29.6 acre feet per year ). The highest monthly water use
consistently occurs in June of each year. The lowest use typically occurs in the venter

months of' November tlml February.

5

I

ill



OverallAverageDemands

On an overall annual basis the water company provides an average of approximately
20,000 to 26,500 god to customers within the Tonto Villagedevelopment. Assuming 190
customers the average water delivery per customer has recently (2005 thru2007 )`ranged
fl°01TIabout 105 tO 140.gpd.

The average daily total water delivery during the peak use month of June ( assuming the
most recent  - highest If me use volume ) was computed to approach 41,000 god..
Assuming 190 customers the average use per customer during the peak use month was
computed .to approach 216 god. -.

Peak Demands

A review of the demand data indicate that the highest use month is consistently June.
Over the past three years the highest water use for the month of June actually occurred 'm
year 2005 at approximately 1.23 million gallons. Water use in June 'of 2006 and 2007
Was nearly 10 percent less than 'm June of2005. .

The peak day demand is typically assumed to approach about twice (ex ) the average day
demand;Using the June 2005 thru 2007 water use volumes, the peak day demand would
approach 75,000 to 82,000 god (41,000 x 2 ) for the entire water system or about 393 to
432 god per residential unit ( 82,000 / 190 customers ).  ' INc peak day demand could
occur over a period of several days.

The peak day demand values esNmatMfor tire Tonto Village customers compares quite
wel l with the.metered peak day demand values for the nearby Thompson Draw Unit One
development. Historic data has indicated .that .the peak day demand for the Thompson
Draw Unit One residential units has approached 400 god. This compares quite well.with
the range of peak dayvadues (393 to 432 god ) estimated for the Tonto Village residents.

WATER SYSTEM REQUIREMENTS

Tank Storage

The primary function of storage facilities is to be capable of meeting short term peak
hour demand and tO provide emergency storage equivalent to 'at least two days of
average water use. Two days of average water use .during the peak month ( June ) would
range from about 75,000 to 82,000 gallons. As previously .discussed, the total volume of
storage tanks within the water system is 58,000 galloNs, of which 4,000 gallons reflects
pressure tanks. As'indicated, an additional storage volume of at least 25,000. gallons
would be required to attain an available storage volume equivalent to at least two days of
average water use during the peak month.

l
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The ADEQ, in a recent meeting concerning a proposed new subdivision project in the
Heber area, requested a Storage tank volumeequivalent to 400 gallons for each residential
unit to be served potable water by a public water system. Using a factor of 400 gallons
per residential unit, the required storage tank volume for the Tonto Village Water
Company should approach80,000 gallons (200 customers x 400 gal ). .

Wellfield Capacity

The system welliield should be capable of meeting the peak day demand during the peal -
month. As previously discussed, the peak day demand during June of 2005 thru 2007
was computed to range firm about 75,000 t_o 82,000 god.. A daily volume of 75,000 to
82,000 gallons would require a Minimum wellfield pumping rate of 52 to 57. rpm. The
wellfield ( all three supply wells ) pumping at a combined rate of 52 to 57 rpm, for a
continuous 24 hour period, would produce about 75,000 to 82,000 gallons, respectively.
The pump units currently installed in the three water company supply wells exhibit a
combined pumping rate ofabout 39 to 40 rpm or about 56,000 to 57,600 god.

The peak day demand could occur over a period of several consecutive days. Even with
58,000 gallons of staring storage and a wellfield producing 56,000god, the current water
systeuun would not be capable of meeting peak day demand for more than about two
consecutive days, as illustrated below.

• Three consecutive days of water demand @82,000 god = 246,000 gallons

Three daysof wellfield stumpage @56,000 god plus 58,000gal of startingstorage
= 226,000 gallons

In order to meet the Peak day demand nJune,. the production capacity of the water
company's welliield should be increased firm the current capacity of about 39 to 40 rpm
toa capacity approaching 60 rpm.

Summary

It is my opinion, based on available data, that the water company .water system should
have tannic storage capacity approaching a minimum of 80,000 to 85,000. gallons. This
would require at least an additional 25,000 gallon storage tank. It is also my opinion that
the pumping rate of the wellfield will need to be increased from the current 39.to 40 rpm
to a rate approaching 60 rpm.

EVALUATIONOF CURRENT WELL CAPACITIES

Historic water levels and pumping test data have been utilized to evaluate the pumping
capacity of the three water company supply wells. Most of the pumping test data is for
test durations of a few hours to one day. '

7



I
I -

I

The three supply wells have beeN providing potable water to the Tonto Village customers
for several decades. Most recently (2005 thru 2007 ), annual groundwater pumping has
ranged from about 22 to 30 acre feet per year. Areview of historic groundwater levels
indicates very little change. If the wells had historically been pumped at a rate beyond the .
long term yield potential of the limestone aquifer system, historic water levels would
have been expected to exhibit a declining trend. However, no historic decline trend in
groundwater' levels has occurred. A summary of historic available static water levels
measured in each of the three supply wells is presented in Table 2.

Table 3 presents a summary of test pumping results for the tln'ee water company supply
wells. As indicated in Table 3, each of the supply wells has been test pumped at least
twice at rates nanging 1i'dm about 15 to 25 rpm.

Well No. 1

Well no. 1 was initially test pumped in 1957 at a rate of 25 rpm for an unknown duration.
The reported total drawdown ( water level deeljne ) during this test was limited to 10 feet.
The static prelpumping water level was reported at a depth of 1'78 feet and the final
pumping level at a depth of 188 feet.

Well no. 1 was again testpumped in 1976 ( nearly 20 yearslater) at a rate of 21 rpm for
a period of 9.5 hours. Total drawdovm during the test was reported at 13 feet. The static
water levelwas 161 feet and the End pumping levelwas 174 feet. '

The depth of well no. 1 is 223 feet and historic water levelshave ranged &om 161 to 178
feet. Historically the height of water in well no. 1 has ranged from a high of about 62 feet
to a low of about 45 feet. Assuming the pump is installed to no deeper than 10 feet from
the bottom of the well, the height of water above the pump Would be expected to' range
from about 35 to 50 feet. Currently well no.1 has a pump unit that reportedly produces
nine (9 ) rpm. Historic pumping test data, at rates of.2l to 25 rpm, would suggest that
the total drawdown in well No. 1 at a pumping rate of 9 rpm is probably less than 10 feet..
However, given that the well only contains about 35 to 50 feet of water above the pump
(during Non-pumping periods), it would not be recommended to increase the pumping
rate of well no. 1 beyond the 9 rpm (13,000 god) capacity of the current pump unit
installed in the .well. -

Well No. 2

Pumping test data for well no. 2 were reported in .1971 and 1976. In 1971 the well was
reportedly test pumped for a period of 24 hours ata rate of 20 rpm. Totaldrawdown was
indicated to be 51 feet. The pre-pnmping static water level depth was 196 feet and the
final pumping level was 247 fm. In 1976 the well was test pumped at a rate of 21 rpm

for a period of9.5 hours. ToMMwdomww reported at only two feet. The static water
leveldepth was reported at 180 feet and the final pumping levelat 182 feetI

8
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As indicated, the two sets of pumping test data are not consistent.

The reported depth of well no. 2 is 260 feet. However, this may Bethe cased depth as the
driller's original report on the well indicates that it was drilled to 300 feet ( see driller's
report in Appendix A ).

I
Thepumpunit Andy installed in the well has a pumpingcapacityof 16.1 rpm, based
on information provided by water company staff. A pumping rate of16.1 rpm equates to
a maximum daily pumping volumeof about 23,000 gallons.

Biased on the significant inconsistency of the previous pumping test data, it is my

.recomniendatioirthat a higher capacity pump unit not be considered for well no. 2 until

the well is re-test pumpedto comlinln drawdown criteria. I

Weil no. 3.

Well no. 3 was test pumped in 1987 and in2008. In 1987, following the construction of
the well, the well was test pumped at a rate of 24 rpm for an unknown period. Total
reported drawdownduring the test was 7 feet. The static water level was reported at 183
feet and the final pumping level at 190 feet.

Well no. 3 was again test pumped in July 2, 2008 for a short term period of about Mo
hours by Aero Drilling & Pumps, Inc. ( Aero Drilling ). The well was pumped at a rate
of~ 15 rpm. Upon arrival at the well on July 2, the well was already operating but was
immediately shut-off by Aero Drilling. Approximately one hour alter the well was shut-
down the well test commenced. The' static level was reported at 192.5 feet and the final
pumping levelat 193 feet. These levels would suggest a total drawdown of only 0}5 feet.
However because the well had been pumping shortly before the start Of the test, the
static level of 192.5 feet probably does not reflect true static water level Conditions. In .
mid-June of 2008 ( about two weeks earlier ) a static level of 181 feet was measured in
the well by .Aero Drilling. This higher level is probably more reflective of the actual .
static level. Assuming a static level of 181 feet and a stabilized pumping level Of 193 feet
the actual drawdown probably approaches 12 feet. The pumping level of 193 feet did not
change the entire second hour of the test.

The depthof well ho(3 is 340 feet. A static waterlevel of ll. feet indicates a total water
height of about 160 feet. A stabilized pumping levelof.193 feet at a pumping rate of 15
rpm indicates that the wellcould conservatively bepumped at much higher rate. The
pump unit currently 'installed in well no.3 is'a 1.5 hp single phaseunit.

It is recommended that well no. 3 be equipped with either a 3 to 5 hp single phase pump
unit that wouldallow aminimum pumping rate of 5 rpm against a total dynamichead of
about 240 feet. A minimum 35.rpm pump unit installed in well no. 3 .wold increasethe
water company'swelllieldcapacityto at least 60 rpm.

I

I
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It is recommended that Aero Drilling & Pumps be solicited to provide pump unit
specification sheets ( pumping ewes ) for optional single phase pump / motor units.

Again, pump options should be capable ofproducing-35 rpm against aheadof about 240
feet. Theselected pump unitshould be 'installed on at least 315 feet of two inch diameter
column pipe. Thisdepth Setting would place diebottom of the Pump unit at about 22 feet
above the bottomof the well.

Well no. 3 is the only water company well registered as a non-exeMpt well. Well no. 1
and no. 2 acre registered as exempt wells. The non-exempt status will allow the
installation of a pump unit capable of producing 35 rpm or glreaterg The exempt status
limits well no. I and no. 2 to pump units capable of producing 35 rpm or less. . .

CONCLUSIONS 8: RECOMTWENDATIONS

The curreNt pumping capacity of the three water company supply wells totals about 39 to
40 rpm or about 56,000 to 57,600 god. This production capacity is sufficient to meet
normal daily water use demands but is Not sufficient tO meet peak day demands which
can occur over several days during the summer months. Peak day water use during
sumrrier week-ends and holidays might approach 80,000 god. In order to meet peadar day
summer water demands the water company wellfield should be capable of producing at
least 60 rpm. This recommended pumping rate would require an increase of about 20
rpm over an above the 'current welltield pumping rate of about 39 to 40 rpm.

In order to increase the wellfield pumping rate, it is recommended ( at this time ) that..a 3
to 5 hp pump unit be installed in well no. 3. The pump unit should be capable of
producing 35 gpinn against a total head of 240 feet. A minimum 35 rpm pump unit
installed 'm wellno. 3 would increase the water company welliield capacity to at least 60
rpm( 86,400 god ).

It is recommended that Aero Drilling & Pump be solicited to provide pump unit
speciiicatioNsheets for optional single. phase pump I motor units.. Pumpoptions shouldbe .
capableofproclucing35 rpm against a total head of about 240 feet.

In addition to increasing the pumping capacity of well no. 3, it is recommended that an
additional 25,000 gallons (.minilnm ) of storage ( tank ) be installed preferably at the
well no. 3 well sine.This would increase the storage capacityof the water system iron
58,000 to 83,000 gallons which is essentially equivalent to two days of average water use
during the peak month of June. A volume approaching 80,000 gallons would also be
equivalentto about-400 god per residentialunit( 200 x 400 god )..

It is also recommended that the water company lnitiate a program-of monitoring water
levels in the three supply wells. Water levels should be monitored at least twice per year,
once in early June and once in late December or early January of each year. Static non-
pumping water levels should be measured 'm each well after the wellhas been shut-down
for a period of at least 12 hours Pumping levels should also be measured in each supply

W
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well, preferably allier the well has beenpumped for at least a period of four hours. The
water level measurements should be routinely recorded dong with the date and time of
measurements. It shouldalso be noted how long the well has been shut-off or operated (
in hours ) prior to conducting the measurements.

Routine seasonal monitoring of water levels will prowdde data required to further evaluate
the response of the aquifer system to the required pumping of the water company supply
wells and to local recharge. ' '
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4-18-08 Tonto Village Water System
Active System
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FIGURE 4.

TONTO VILLAGE WATER COMPANY

WATER SYSTEM SCHEMATIC

Note: Schematic datedApri1 2008. Provided by Water Co. Sta_ June 2008,
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Wall Identification

l3§§istraiion~Number
r ADWR Issued )
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Surface Casing
( Diameter )

T o t a l  w e N  D e p t h  -  f e e t

Year DrzI.l.ed

Production Casing
Depth- feet

Current Pump unit
Capacity - rpm

static Water Level - ft
( when constructed )

TABLE 1

Production casing
Diameter - inches

SUPPL Y WELL INFORMATION

T O N T O  W L L A G E  W A T E R  C O M P A N Y

. l..,q;_

Note: Well information obtained from ADWR.55 well registry data base &
from water company staff.

~ L s ¢ . »!, u , -. ;1.L
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55-827909

W e l l  N o .  1
/:V

1957

223
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178
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55-627911

W i l l  N o .  2
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197-1

16.1
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:38883

laixuam

W e l l  n o .  a

55-516995

3
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1987

14.3

340

a40

175

STORAGE TANK INFORMATION

Well Site No. 1: 10,000 gal storage tank & 1,000 gal pressure tank I.

Well site No. 2.; 34,D00 gal storage tank 842,000 gal pressure tank

Well Site No. 3: 10,000 gal storage tank & 1,000 gal pressure.tank
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Identifica

§? 8¢3!E§3
Well no.

TONTO VILLAGE WATER COMPANY

TABLE 2

Well Dateof
asurement

HISTORIC GROUNDWATER LEVELS

.Well no. 3

Well no. 2

.a
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tlolMe

Apr ll 1987
Aug. 1988
June 2008

June 2008

April 1971
May 1976
June 2008

May 1976

i
July 1957
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ii run

'161 u0164
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Note: All water levels refer to non-purnplng static levels.

Water level data obtained from ADWR 55 well registry
database and from data provided by water company staff.
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SUMMARY OFWELL PUMPING TESTS

TONTO VILLAGE WATER COMPANY

TABLE 3

Well
Number

-~-~ ;**.;»-~» > _, -m [ ., . *  * ' * '  *J  " ».'aii z off 14;...4.1;§, iJi§~'- ,1 ! i ' ;  "w 3 ~_ ? -_ }~,_,T- 'lim

No. 1

No. a

No. 2

Note: Hlstorlc well pumping test data for well no.1 and no. 2 provided by
water company staff, Data for wall no. 3 for year 1988 was obtained
from drillers completion report obtalnedfrorn ADWR 55 well registry
data base. Well No. 3 test data for 2008 provided by Aero Drilling..

The staticwater level prior to the startof the 2008 pumpingtest was
measured by Aero Drillingstaff to be 192.5 feet. However, this may
not reflect actual static level as the pump unit had been operated shortly
before the start of the pumping test. In mid-June a coupleof weeks .
before the July 2008 Pumping test the static level was measured at
181 feet.

Test Date

'8399*

1957

1976

2008

1975 9.5

1988 unknown

Duration.of Pumping
Pumping Rate

hours

unknown

"~§3'"

811n9438348l g *

9.5

L il

21

25

20

24 183

21 180

i

15
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192.5 0.5
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Level
feet

' Inman

178

161 . 174. 13

195 247 51

Pumping
Level
feet

188
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APPENDIX A

TONTO VILLAGE WATER COMPANY

WELL COMPLETION REPORTS & DRILLERS LoGs

SUPPLY WELL NOS. 1, 2, & 3

r
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FO!! or ca use on\.v

FILE

no. BE-

no. // /

4.-/y

~..»""

REGISTRATION FEE lcnecx UNE)

EXEMPT WELL (NO cunosel £598
NUN-EXEMPT WELL .. $10.00

I
m l 1 4 °***4 1

i 1-
J | ,c4~ /

.r DEPARTMENT OF WATER RESOURCES
99 EAST VIRGINIA Avsnuls
Fl-lozulx, AnlzonA 81004

Ii |

REGISTRATION OF EXISTING WELLS

READ INSTRUCTIONS ON BACK OF THIS FORM BEFORE COMPLETING

PRINT OH TYPE .- FILE /N DUPLICATE

.577
ARIZONA
DEF* ,

WAY
RESOURC:

1. "arms of R isth nt: /ou.§las 89 S:anda.e and Stzandage Ventures, Inc. , a corporation, doing business
as onto Village aler Company, a par tnerqhip, a public q_t-m1-by _
811 South  mi l ler ,  Mesa,  Ar i zona 85204

lAdur as! (City)L (State) (Zip)

2. File and/or Control Number under previous groundwater law:
None 35- None

(FII Number) (Control Number)

a. The well is located within the
of Township 11 Nor Rh
County of G i l a

NE u.

N[S, Range

_NE % NE- %, Section
11 1`72 East

These are estimates on ly based  on
. the om8stead entry survey map
recd ve by the homesteader.

Tonto Vil lage

8 I
E/w,  G  &  SUB &  m ,  i n  t he

b. If in a lgubdivlsionz Name of subdivisionr e s t  A
Lot No. , Address

r

1

4. The principal use(s) of water
domestic

(Examples: irrigation - stockwater - domestic - munlclpai - industrial)

5. If for irrigation use, number of acres Irrigated from well l e ss t h a n  o n e a c r e  1

6. Owner of \and on which well ls- located. If same as Item 1, check this box

tclwl (State i lZ\p)

7.
feet

Inches

feat

Ullddrassl

Well data (If data not available, write N/A)

a. Depth of Well __ , 223

b. Diameter of casing 8

c. Depth of casing 223

d. Type of casing steal
e. Maximum pump capacity 25

f. Depth to water 178

. Do well co I d A »  J 1 15 19
9 Te Mn ate ¢1v1?\) u 2/ up=»v: 5?

gallons per minute.
feet below land surface.

fiL'_$t .used June 501 1959
Wear)

8.
I

The place(s) of use of water. if same as Item 3, check this box 8.

% 'A %, Section Township

% % 34, Section TownshipI

8: Tonto Village 2 Se

F{aii§e _

Range

I g_

Attach ad ditlorlal sheet if necessary.

DATE June 8: 1982 SIGNATURE oF F:EGlSTaANT

Tonto Vi l lage Water Company
' / '
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'7éw4¢a¢ ~'3WZe=¢z: WELL DRILLING
LE /

'44 NORTH 34TH AVENUE

ROTARY AND CABLE TOOLS
LICENSE NO. can?
PHOENIX, ARIZONA

YELLOWSTONE 7-6425

r I*ir. H. S. Standage

Tempe, Arizona
1
1

r

200' of 8" hole © 436.00 per. ft. ----
23' of 8" hole @ 85.50 per; tt.-----~
aft. of 12" casing in No.. I well
@ -34.00 pez- it. -------»--»---------.--- 3 20.00
Perforating 40 ft. of casing @ 50¢ per' ft. 20.00

$1,200.00
126.50'4':>

T o t a l  D u e 131,366»50.

0"to 170'
170' to 200'
200' to 220'
22o' to 223'

Coral. 8: large boulders
. " . small boulders
" sand ba gravel

hard Qonglomerate

.=
I

l

Total depth of well 223' from surface .
Total length of crying 223 '6"
Water level 178 ft. from surface . .
Well tested 25 g.p.m. at 188' from surface.

II
I

I . "

an 9 W' -/%~"7
i

I

5

I
I
a

___,......_..-»----"""* / I »-,/'// £ 4 /
i.

1

I

1

I

I

I

Ty



Fan OFFICE USE aNL.Y

.._4 .Q 7 9.4go
l»f1l..s no.

J?L.424 i»a2>»-. /_ 43:9
-"

INA
1 v I
'Rama

REGISTRATION FEE (cHEcK ONE)

EXEMPT WELL (NU Cl-IARGE) 8
NUN-EXEMPT WELL -| $10.00

1'
2

Al
I

al Zi
lul DEPARTMENT OF WATER RESOURCES

99 EAST VIRGINIA Avauus
rnoncnlx, ARlZONA o6oo4

REGISTRATION OF EXISTING WELLS

HEAD INSTRUCTIONS ON BACK OF THIS FORM BEFORE COMFLET/NG
PRINT OR TYPE . FILE IN DUPLICATE

w t "

ARIZE
OFP1

JUN -9

WA.. 5
Resoi i n '

1. "B'8!? f;BR l5t8'ati1dage and Stands e  V en t u res ,  I n c . , a corporat ion,  doing businessg g
98 .Tonto Vi l lage Water Qompany, .a p9.r1;_nez~sh:1_p, a public u t i l i t y
811  $Q ut h  M i l l e r . , .Mesa_, Arizona 85204

(Address) (City) (states (Zips

2. File and/or Control Number under previous groundwater law:
A(11-1194)5 cblb D 35- 26445

IFlle Number) (Control Numberl

M
12

NW %, Section 30 ,
East EAN,  G  &  S R I  &  M ,  i n  t h e

T hese  a r e  es t i m a t es  on l y  based  on
'982e§9'é*8s§§a%h3"193a4ealesxazrmap

Tonto V i logeb.

The well is located within the NE 34 hw
of Township 11 nor Rh N/S, Range
County of G i l a ..¢»-
If in a subdivision: Name of subdivision
Lot No. 39 Addressr

4. The principal use(s) of water (Examples: irrigation - stockwater - domestic - municipal Industrial)
Domestic . 1

5. If for irrigation use, number of acres Irrigated from well None

6. Owner of land on which well is located. If same as Item 1, check this box

_

(Cltyl (state) (Zip)

7.
a.

c .

e.

(Month)

a.

9. DATE June 89 1982 SIGNATURE OF

I
I

3
1

laural

Weil data (If data not available, write N/A)
Depth of Well 260 feet

b. Diameter of casing 5 inches
Depth of casing _ .. 52 feet

d. Type of casing , S t e e l .
Maximum pump capacity Nr :  pum p :Le i pete l l ed/  P"l88F0*%l§1Her minute.

f . Depth to water 190 feet below land surface.
g. Date well completed Jan 11+ 1974 .

llfayl (Year)

The placers) of  use of  waler.  I f  same as I tem 8, check this box l j .  net used presently
% % %, Section Township Range
% 14 34, Section Township Range

use is intended on subdivisions of Tnntco Village, Tonto Villa ere P R» 'Unnhn
Attac:l'l°L'3§i Io1*2|5l sheet if necessary. ~.T0IHZO V-1 llage Water- Com

F¢EGISTFaANT :av 1 > é» iw M y<
Pa Ern

PP



I*
. V. UULl:l

P. D. °.¢. 4 '4-
oF:¥YS=' r-8, 4Ri?G?3A 83541:

I
I

I\
1

*a ,Lg WN ' *
u . 4. oban?a

Los; on well Z

Well completed April
Q 1971

40 Ft. of 5/8 " blank casing installed, cemented top 20 fr,

0-8 Ft. alluvial

8-196 Ft. Redwall lime
I
i

196-300 Ft. Martin lime

262 Ft. well produced first water.

Pump out :

2 H.P. pump set at 265 ft. (submersible)

Static level at 196 ft.

After 2 hrs. of pumping, pull down to 247 ft. 20 rpm

1
After 24 hrs. pumping, water level remained at 24? ft; 20- gpm

a
I

After pump turn off , water recharged to 196 ft

I 941
|

I

I

1

I

I

5

I

I

5

1

l | l_1!1
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1

4

1

4
11

.r

STATE OF ARIZONA
DEPARTMENT OF WATER RESOURCES

99 EAST VIRGINIA AVENUE
PHOENIX, ARIZONA 85004

WELL DRILLER REPORT

This report should be prepared by the driller in all detail and filed with the Department
within 30 days following completion of the well.

l . Owner DJ-I. Standage & Standage

811 S. Miller
Name

Mesa, As. 85204
Mailing Address

2. D r i l l e r A e r o  D r i l l i n g  &  P u m p s ,  I n c .
Name

Payson, As. 85547
Mailing Address

3. Location of well: ': 1114 R 1135 See 5 so so sE

P . O , Box 499

4. Permit No.
(if issued)

DESCRIPTION OF WELL

49584747/»
: '44>%-_ 0796)

q§'U0?6

01 co 20' , PVC 5 in from 0' t o

5. Total depth of hole 340 ac.

6- Type of casing Steel a plc
7. Diameter and length of casing  S t l .  6  in.  from

340' c

8. Method of sealing at reduction points Adapter

9. Perforated from 1691 to 1801 , from 2201 to 240' , from 300' to

10. Size of cuts 4" holes Number of cuts per Eoot

11. If screen was installed: Length N/A ft. Diam in. Type
12. Method of construction Drilled

drilled, dug, driven, bored, jetted, etc.

940'

20

13. 4/1/87
Day Year

14 I

17.

18 l

Date star Ted
Month

plate completed 4/?/87
Month Day Year

Depth to water 179 f t. (If flowing well, so state.)
Des c r i b e  po i n t  f r o m  w h i c h  dep th measurements were made, and give sea-level elevation

i f available slrrfpgvp

If flowing well, state method of flow
regulation: NL/A

Remarks: G1"n '1fec l Qteel cas ing,

DO NOT wren: IN THIS SPACE
OFFICE RECORD

~REG. t 55--516995

-File I A(1l-ll9;)5 Dec

: Entire

%B@8Q¥§M8E8

E n r f p f n a v a x a u u n  1

nnm_¢;4_r._n~. Q/QC;



From

(feet)
To

(feet)
Description of formation material

0 3

3 155 Redwall limestone.

155 175 Ene. water @175'.Limestone (yellow).

175 340 Lost circulation-no cutting returns. Probably redwall limestone

Blown. 175' & 340v,

!
i
l
I

l
I
I

I

LOG OF WELL

Indicate depth at which water was f irst encountered, and the depth and thickness o.f.water'
bearing beds. If  water is artesian, indicate depth at which encountered, and depth to
which i t  rose in  wel l . "

i

Clay

I

Zip

I hereby cert ify that It '  is well was dril led by me (or under my supervision), and that
each and all of the statements herein contained are true to the best of my knowledge and
be l ie f . -

D r i l l e r 6 '  4 4 . * %
NAero Drillinémg Pumps, Inc.

P.O. Box 499
Address

Payson, As. 85547
City State

4/17/87Date
F

{

1



9

55--516995
¢.*)

I a

DEPARTMENT OF WATER RESOURCES
99 East Virginia

Phoenix, Arizona 85004
. Registration A(11»11%)5 doc

if!
ac

File No.

COMPLETION REPORT

1.

2.

3.

4.

Per A.R.S. §45-600, the Completion Report to be filed with the Department within 30
days after installation of pump equipment by the registered well owner.

Drawdown of 'the water level for e non-flowing well should be measured in feet after not
1e8s than 4 hours of continuous operation and while still in operation and for a flow-

ing well the shut~in pressure should be measured in feet above the land or in pounds
per square inch at the land surface.

The static groundwater level should be measured in feet from tHe land surface immed-
iately prior to the well capacity test.

The tested pumping capacity of the well in gallons per minute for a non-flowing well
should be determined by measuring the discharge of the pump after continuous operation
for at least 4 hours and for a flowing well by measuring the natural flow at the land
surface.

LOCATION OF THE WELL:

11N

Township

EQUIPMENT INSTALLED :

Kind of pump

11¥5E

Range

5
Section

SWSWSE
;

H.P. Rating of Motor 2

Submersible
Turbine, centrifugal, etc.

Kind of power Electric
Electric, natural gas, gasoline, etc .

Pumping Capacity 24
Gallons per' minute

Date installed 8/24/88

WELL TEST:

Test pumping capacity Date Well Tested 8/24/88

Method of Discharge Measurement

24
Gallons per minute

Bucket & stopwatch
Weir, orifice, current meter, etc.

Static Groundwater Level

Total Pumping Lift .

ft. Drawdown 7
f t. Drawdown N/A

(Flowing Well)

I HEREBY CERTIFY that the above statements are true to the best of my knowledge and
belief.

183

190

f t.

lbs

9/6 a 19 88 ,~/@M
DATE ate

!4.»1»'

Acfdresé

21
r\

[ate

V

DWR-55-7-3/84 tsfsaamiw Ewrsluzasevaenm

I
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APPENDIX B

TONTO VILLAGE WATER COMPANY

WA TER DEM4ND DA TA - YEARS 2005, 2006, & 2007
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T> v- nmcvmm
3

"2up.,0107
QN

'6

cw :fa on 'r' v- 1-' D
N

8 39898 8888338N§3888°83988988

<4
g

. Q
C'J
m
.QL..
ea

U )
' DC

8
<0

< o o o t - o < v 1" m m_ - .. ,, s~ _'Q<t<f.Q~2°1
N | ' ~ |`-O)f\I  07| ' - lD @O|\-

_ c u v -*0 l C ' §< D ~ ¢- ' C O l 007 l D
* < g m ~ ¢ c o o o o q Q - _ » - u o < ' > c ' >

we Lm 1-D l-D <r 1-

O
of
Q
(\|
<1-
'Q
m

?
3
.SQ
N
<n
.Qx.
q)<n
.J4

¢~I no

GOG@GCJ9W I©©QGCPmmocomco Ov-1-*(D£DLouo<nl-u'>co<o1ncoooooc>co
§lot~»-nLnLoln~=ro--mcoooo__¢\1oo1-cooacvmd-cor-~l\cr>4o1-1-~C\l<t'C"J(.\IC\IO.l1-°1-'LD

3

.O g r

o
N

Q.

.Q
~r~"

m
q )
' cGJ
c m

.c
8

¥§8§&33838_.
1- O 1 - N N t'J1"v-W%88§8%°§8"9

3 m

§2§§§§§§Q
N88§§2§§8"
an

N (D Q* ~=r (D q- N 1 '  N
UP

TV

9m

28
"4

83 .E

C
as

8
o *E
o 3
81 >,
CO

3  ' oas an

B E= 3
>D.

8
1 - 3

g r  8 us _._ Ia. . .  > o. .an :J an o o ea
m w w z n

\- >. c
:»

an

To
o

E
.g|-
'JCc
<



c u
1 -

4*

InviI I- 4-4

'Y'

.

r1
'u

.
.

.1ir- I.
4 a.

. o-!-

Q

r .

41 Q

_»
*-.
1

*n
| 4

t ' °a4 :

,..

'x.. *_~9=' .
-J" W. •

4° 5 »
»:8

ll "5 •
*s

1*-

16
.:4-1

|,|)-

4
4,

?*8

'8
8

541 • •

a-` 1.
.e

_ 4

4: _

'J
1: -'-=.
Se 4--

'W ¢i*  l
I

C

»i~*r

R a

,r I

:'.

r

• * ,.:
.4

b'
n.. 4

a °-'
Q 5

an"

N

r

ll* • ¢
°.° L

r

='

*=._ As 0
' -*vs_
• 4*"'=

o

38QQ.

o f

oo
Qo
8

Q.

n o I

oo
q.oo
Q

oo
Qoo
1-°

oo
q_
oo
4.
1 "

suoueg

F

(V) v -

8 8 as'c 'c ':
o o a>
cm Ia cm
0

Q
•

Q •

u •

K

h

I ¢

L I

I •
1 I

¢ Q;

.D ¢

0

l

l

JI A- c

1

r'
" 4

"* 1

'L
F

J

v-

_

A

-¢

Lr

,.:

, 1 '

M ..`*r
.*:

..\4" '

' a
-cl".J"~°- 1

' L

#4-.".° -
i"¢,_'_:¢-¥_ » l
3 . ' a v ~ : . !

41r
.1

Q

r~' _ - 1
9.d _ 1.

,, .n r "
..1

8

T
4

»

* .

. I

*-

1-r
.
."Fl .. *

J up--e

\ .L
I -9a

* J L

au
*. -

* iv ».*
v g r  *

* u
r 5 -

4 _* r

_ , -1

4 "-L.

J 044

J•

L
-=»».

Alan.
4 4I • 1

s
J

.
4

;*

3 J, -- D al  to f
i,3-~\-'31» ,..\ *o a

s IZ-*E1"Ev-1
-*H-._.. f .. _

_ ' s ,  l ~* ' 1 " " - *

ii ,r ,*! 9
'L r. 1'25 *I 4'
§..r"4¢ ,4-
"4
I  *o

I

-asI
c**_| 'J

| v al
- 1-1

J '

.vsl '5" ' l
.1

*I

9  J . .
| __-`&_ 2 -I v.

al *
J .  \  I •' 14 .

.r -.J'.
¢ I \
• •  *  - A

• . .'.°o

r . "\~ I )

,".* _ ..g \
1-°
* l
.::.

4_$

-1

l-- ~°»
. I

s."-7° *ii
- ' ' v

sh
-*=,=.,3~;_.

__.::_,

*.°&*;
.45

f . * -3\

Q U s

g

4 ' "'£"l-=¢

;.£5 *no

A b
I _ '

I..<-

» 'w 1 '*'-'e-4.i¢
A- | r .

.vi *JL-
r » °¢° r"'=l\.

: J *av
9 =' {

R a
4

h 9 9

|

- m " •

4 _4 8?~'!:-1§~"3=;
. \ _| *Po

4 . •5  8 * .  -

*FZ J r
w  * _
44-.En * J

*: . .~`  11

4 -  8 ¥ : 3

• _fa h*

83-~
.aa-3.¢~dE"»'

11-
¢ l z _ !

* r " 4 l

'.. 1.' ;' 4"

**' l»z»-*4

4 *"1 \
_ .-:3 8=

m.,° ** I
-F °° .
i'»j.£i a
,.4.,

i s  ' L - " .
e -1r.§8 ..
..»=Ai°'~'--4

£,,.5'4
8. I
'J.

:.;,* :

'H€';'=;-g

.=:I I

-w
° * 4
' - , :. .  =»

, 0108..

41  - ° _4
...r . 2  . w e

¢5. 94"
_k

*Gs

.r

*

~z

.Sf •c4: *.

»

"3

VaJ
9

. i f

h
*l "

* ' £
_-R

* a 4 9

r' 'c g,
Pi 59. K *e

¢ • P |
b  - A t ?
'I /»" r

Ag '§.'\

r
.*` '-= *.°.'*l° •
444
-4

•  l l
no . t o

A 4 "

a1"Q
_al 14 •

o P
a+.-
.;;...-

8.45 l '4.am.

-  e
l"¢_»

-»;,.==.
. : " " 8

. x i4

$ ;04 ". . '
.:-**- =' -
*i i 1 I h

• 11

*-:. *Q
. r"  -

:

' . s i-

4: -
l  s d  g ,

l *I *¢*° I-_
- I 41 ' v

:-.-
l. , " ' §* Q

Lr

l



L

t- cu
1-l .F

* v

~¢

a r
* 1

4r r
..-

. ,4"

r -1 '  r
11 *I* *

-1 \ .* r
4 *nA I

4

4
)

1

\ .|
.

.

'
*

J
I "

* I

°l"-H

4
- 1
4.

4'
>J..
- P

*§
a ' . 4  1 (

F

4 * 4

._ . - r

_, ' m9

¢

CD
'r-e

1 n . .

r
»

m

4 Y L5J
en*F4 J

J * r*

J r* -

9 * "
' l ( L . v _I»

5t*

4 ¢4 * - u a "

' M _ . u ¢ *

.4
3

, J
s

as

*vr 4
r .4

1  r -
L

~1r»
r 4  A r

. u  Ru* 4 .

_ 4 4 , T O

A . .

v4e
\._-"J

* \ 1*r\,v - To * .
l

A 1 . * : E

. 9

4 1

* r

1 ' - .4

. iv*
c

+ 9

5 -4.*
*p*1

r_*

J t
f* i-

' 4 4

?°
* J o

-:f a ofj.""1Jr
1*
i

lg *I*
.;* :-

1 *

. r

1 {

r -  1 7

4 an P

1. 4
* l

a .

* .4

4 .  r .
I  .

I
-

F '

.

L *Y
r . r " `iaH*

' r x
* 4

r a .
, ¢ Y ' L

* .4

1-""» ` 4.$)4L¢ _; *_

a.*l-= * r

* .  r e ¢

r

.| »*3,._ .
5 .

4 8 r
. n W

Lek
*

. k g *
` ¢ ~ 4

* _ . J .
» . , u

» 1 r-..431
. 4 4 1 3

1 .4 .-,

q

e

n

_ E

.nr .|

'51 *i

4 r ' , *
16 .n »

* Lf * r

° ' I _ . r . .

\ ] " " - . *_j : _ ~ J5

w r
t*4*" J

"§;E*f -* r:f 53%

~= :Ar '.é.3,r'* 4
1 m 4.;»v,.»

+ ;

J ~I.V *j a

" " , . .=§4tf-  `*' r*M: '49 FM,J *~"i°=~ .*p:1"§_
: p * 4

1* 1 -4"A»== my*
4 4.5 4 § 8mtg ~°g~

4 ii 4.».1

1:  IJ

w e
9 ,. 4.

8i '8»:M

- __*
V*

Ir, 1<L __»_ *r
*w ,, 4' C

Rkg

&~=:>~ 9

iv n=_,¢'W»CF

no
ca
c :
cu

(D
4

a*7 ' 4

J.

45
* ' rv v

.* '

J

l

L r s
*

. r

~»8
4 * _ *:\

5 ,

J

.  1 :

F r i "  .* "-..
.

. _ . ¢1 .

4 »
d

*t

of

r 84
~.:
* f

.

4 * r  1

* . - ; . .

L " =~
I

OF .n
-..v..;-

-234' ,f
1-"" 3 - 9.._* Ry

v

|.

J

.| ' r

4 J-

- 4 _ 4
r t 4

"* "
l

?
* 9* 1

f a
2

v
1 . 4 -

C\l

: » .

* 8 8 l L

5-* r8
* 1

" 1 * ) f ° " a v
r - 3

g- F *
I * "\ ..

U r

\ ' *

. g o
H E ' .

' i a

d
L u

4~- -1.5. 4
t .

" -

. z
; ; -

R 1 4

3 s ;~,* ,  *

15 ,
- 1

M 1

r , B
r

u

- 4 ' »

Qcaoo
6
8

CD
CD
Q.
CD
( D

CD
CD
Q.
CD
au

oQ
Q.
o
Qof

oQ
Q
oQ
Q.

"

ocs
Q
QQ
r:\:_
'

u

°.2°'a
o> o> ¢u

D 8

u

'¢""'"

1 L*~4 G r- _..::¢;- ,l
*x-~ 1.. __

H

h
*1A .4

b
#Jr

~,49~;-, * Y
5

*r n_h-2*

*1 ->&L§8

r
.

- .u.. *
' ; . : » - -;,*_

3.3 "'9=ri.¢
1 - 4

'I *r'ir

#wm
of
J
I

- tp -29 f *

.F * 'p
1 »\.~»

83 4
, 5

1

,~t ..
1* 1-

4
f L .

"L
l*v¢\\'~

1* .J4

1' 14

"¢r
$4.1 4,4 r -£2

"""""*¢"""h" »»'*tsf"~'1Tr""'

33;

II

*.-L ~. ~

. 3"
-\-.4 1

Rf * ° "\¥4.

J

*
r
|

- 9 *.».
.  A _1 '

. :-
* |

r
L 7*n P

...r n ,
u 4 g

141 , \. r
l .n

£ 1
L .

I
L

1- '>l»*4./ .i
c, i

*Wk -4

4 4 J .

f l$¢ p¢**8"- f

r
n 0 -

/-

A

. , ~  A

4

-

a
_ I 1

/ah?

an

4' 1 *5
L ̀ "8~£1&.»=

4

: v
*1 _¢*- 1
4 *we 4,

I

- .
1

JT
4 ,,*;[1 4fit 4' *

4 ;;§'~+ 4 4 ~~=**-2 _
*if 1:-*4 v W *

M

*
Lr

44
J _ \

1:-*rL r

¢..3r@.

r*'f:l583

£1*Q-
41 _ _
* $=5'?p

'11
1.*d

». ° \f;~a;q;;,*-
L':"4¢_ 8 '

-*s I
'L'»i.',;*¢" £

8 . J*

».-
.UH

pr * ,  3

3 L3-"' \=="*~

8""" ̀ ~
4

T
431 *5__*&¥3._

-==£>°'"l*5'3~:

f » ?1_. '.
-\
"* *

r"~ 4t »~,g

: o f< ~ » + 4 '  4
* ; re

4 =L \~t. _ 43 *n 1
.r~¥*»< 44

n_*i* _*~!4~:e:é4¢/v=.
1¢J1'E*1

" w
H.

Ng* ~!."E- r -
'g *5i»* £

» ' * l€ : ; =*  " I "
we J

i 1, *-* m
L -=.*441~4 » .

9*~»= 4 _ .W

& *»
i i a b
'L`.

_a-;+ 4 .
"4

52 w\ v1.
4

Ru
. 5;-
L

*a

L

I

u4,
:

44 "9.§&s,; *pa

vi-l

5

?

4'
4 Jr

_4'9
4.

x

w

1

4

*
*z-

'
L,- 4

1..2'***,,

.L» 4
u a

4

go*

L

.Ar ay*
8 J;
A. 'WF =».

9 m H,
4 -

"*.
%1;.E<»J. L

'  ° ' g . ¢». J *P - * * ;
_; 14

11+ -
. 4

1 " 4

.=.

KJ  4¢W?

.s:_

* r
a . 4 '-

' a . .

I!

z»

l" i l l = ~  "F=F
'm u 4+ 4§8»5+

g. r"!
a""i*i*".l¢ '§'#»§£'**»

_ A. *.~']_ 1

~1
J "»

*J*4* l
4  r -

2 .

J'¢*.'v~1 *r»»

r

F...J
*

4
q a

Ms fi .r  a x
'ii' 'F¢¢J»vI?4

4* g̀ *

l F

I41"

L*"-.
e- I

_.of
1

_

1 *E

Q *aw j é r  r  ~ ¢
";r I"==¢"4" ̀ *-

_j e , r  r§ - 1._§;*'°#̀ 3-- '81 ';* a
r  N " *

*
ea ...

,.,4J*l'!  1 4

,H Ea f ,':_ .

444

, g ;  *
&'J»"} 13"-*r "

of* a I

4 , - * ; * -

9*
*A

1' , é  .
. - w r y*
E- F L i f  . q ty

w*

, 1
4

4

'5r'
-h

J

"9" Q,.,;v 8*"'~¢r W
4 , `

9 - ~.»'5~'¢.{5,$r

9/ ..
.,~=>* r

J- "

l r
. 5 . 5 ,

"* :Q 42?
1' : J

*
*J I' '' m\* L)

a
41-9 *r r *J 9

a
F

.r
4-* '44

_A
*x

M #

I



_ ann.-.une _ u

M C*J 1 -
ID UI' U)

G.) .Q .Q' E L. 1-
8 o> ea:

C D cm

931ml:l

1ll"Lyq\l.1' -we"
\|

1
a

r -

N
9-'I

n .

4  . _

| \

L_4

. m
48:

-
c

_, .
-a "'u:-ru »~

| |

J  .
- ¢
.H

_AA
r ..r '\ ml 9 4 *.

J 4*__ :Ni
4. r e

» 4 v I ~|
! "1 .~ :* , _=~:= u

4 J.
an *la. "'

1 1
H 4
.

.
Iq

1
u

1. 1
¢ h O1-

,

L  5

m

4 *̀ I P
°"" 1 nu

" as q. • '
4

-.8 °:-\ .
1¢'.¢ r  u r *-| \ I

2) * 24 2" . " _

l - - _ 1

, g o 1 . .»-'

.345 - -.~.-=- -
- ° . . » . '
-*g.

84 b
n \ `

1' 44
1 °\ 3*»»»

I : h u .Q
*\ 4* 4 I- ' n J.  •  g , q ' J •

_°° . I, 4
I* 4 ' \ .| *

of

_:n .

\ 4

'J'
1

4
'aw _

* 'm

"or A* _Ng

3 I*

:"~&~|',.¢ .

1-I8
_

.n
*nre

. ' \
l

in I
_ I •

\,_
u

4JI4-

I*-ooN • co

4?

m
*4

_

-¢
-

_

-f»~.. -
.

*

- I i v

3+
1:- _-_

| $24 Dr

Jo r °

4 cf:

_a

s

45 al-»r 15 _,.;_;

9 3 $44 I
'4 7

4:
N

u

.I - vs .

'»}'- Ty
2

I
'a i :

1 .4 a:
. -2: 4

§'8~?»,
a 1 r '
.. _ y 4

I

Q
3.
C\I

o
o
o
d
8

Q.

c o

Q.
oo
q.oo
Q.
1 -

oQ
Q.oo
et.

-
r

\
(- .

"Z 1:vL

*a
r , J

4.
.
:

4

1
4

I

. -4
I

1

A . » * • _ * i f

+

-
-

I

Q. ' 944 T*
.-1 F - .

x4 141._*4
°'1I

avf'-*-tp
.¢_'.' " - ' a

" l * A

sa4 , -

A

_ 1

,r *x

~¢*a
* 9°1'li~

P
r

U

A

i l

.-*°w,\ '*
* J .*
"I

4 ~.*r¢\

I

¢ M
* a

of' t a*ri.%¢4f

4a

T
4

4.'L

J L "
4

*{*}7*i
:5t'°""r  . i f

4

d

|

' Y A |
*a F r

U
1 4... •

Q *
I- F

as-  r
A

a ° _r 'a I 1*
.T 4411 '¥.

r a

\
,483 oN*

5.
1

•

4¢* -on

* ...'9.

1

Y f '
1-4* ' _~.58

In

»

'11 z

1I.g€.. _

4->~::

\ Na } r e

._g¢ .

4 \*'55

*'°:2 4--

r*w

l l.• Sr

i •
1,

a .r

1: ¢
1'

of.

*/
I

. 4 I

is.

:-

1 ` 2° . 4: so
in _,,._'.-_

W * ~'?I¢/ 4

a=»
' fi"4 » . •
1:-*-. '. s
4 ' .' **;"'~»',

.. . :

s u

32 .-
*la $=.

-5,-.

4
&,f._ u F '
" '  ' _ .!4°**l.»~
-1-1 I -

al |
1

'
g r*at*

¢ u in 5

\¢ * | f H

I
11-
sl

l

1 91* P

.. ,¢_:" r
< »*. . •u \ I¢ - f

I | »'=r̀ 3'4=-=--

r
P

L ' p

i f ...

_ _ . Ar

;"'.  a. .  *

* t o ' I

*l
e

1 '."u»..»'¢'
4 - Lu

v ". :
u... 9 ¢ |

b I"In I MI9 I'» J
*LI 1 g, 4

e 1,

yi)

.if-'13
*:

9p2ZE"=-.-°~=

-4 . .  ,
Q'

i n - ,.b » _n
s 5 0 11 .,I £4 4

9 10 •

.¢'* | ¢V
. f - 8:

* .

|° _¢

9 "-  *es
- \ 1.1--

*

:*,_ I ,i1

Y'Q -Q
* 'W *J |
| I _
1 .1 4' .

.°,¢ 1 . u 1

*** *"¢ o.. *
4 *'Ulf

I '
as n ,

. - .rr .Q
':l.8-f(.

a A
I**'F0
'  fn . |-*
" -»..'-~»'-j_-*.,-§' r'

l c
.1I 14'

' ' ff-
• 1

11 1 u 1

Q a
' *=£4

¢ .*E"~4A 4 |
l 9.

4 . -n .

l

(

'r-C
1:- '

_ 1 ' r `£%°r* u ."=»~.
I  " l\9l



r

s

APPENDIX C

TONTO VILLAGE WATER COMPANY

PHOTOS OF WELL SITES - NOS. 1, 2, & 3



b

r

TONTO VILLAGE WATER COMPANY

WELL SITE No. 1

•

•

•

Well in center of photo

Pressure Tank to feR of well ( 1,000 gal )

Nor shown -- Storage tank ( 10,000 gal capacity )
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TONTO VILLAGE WATER COMPANY

WELL SITE No. 2

•

Well in center of photo

Pressure Tank adjacent to well (2,000 gal capacity )

Storage Tank inbackground (34,000 gal capacity )
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TONTO VILLAGE WATER COMPANY

WELL SITE No. 3

•

•

•

Well to the left

Pressure Tank - middle

Storage Tank to the right ( 10,000 gal capacity )


