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I. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

ARIZONA WATER COMPANY 

Direct Testimony of 

Fredrick K. Schneider 

Introduction and Qualifications 

PLEASE STATE YOUR NAME, EMPLOYER AND OCCUPATION. 

My name is Fredrick K. Schneider. I am employed by Arizona Water 

Company (the "Company") as Vice President of Engineering. My business 

address is 3805 N. Black Canyon Highway, Phoenix, Arizona 8501 5. 

PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND. 

I graduated in 1990 with a Bachelor of Science degree in Hydrology from the 

College of Engineering and Mines at the University of Arizona, in Tucson, 

Arizona. Additionally, I have taken graduate level classes at the University 

of Phoenix. 

PLEASE DESCRIBE YOUR WORK EXPERIENCE. 

In 1987, I began working for the United States Department of Agriculture 

performing chemical and granular gradation laboratory soils analysis. In 

1988, I accepted a position with the City of Tucson as an Engineering Intern 

in their Engineering department performing civil engineering site reviews, 

and later transferred to the Water department working on groundwater 

modeling, environmental remediation and groundwater contamination 

investigation until I graduated from the University of Arizona in 1990. 

Upon obtaining my degree, I joined Boyle Engineering Corporation in 

Phoenix, Arizona as an Assistant Engineer and was later promoted to the 

position of Associate Engineer. Boyle Engineering provides consulting 

engineering services to the public and private sectors in the areas of water 

and wastewater. During this time, I was involved in a variety of consulting 
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assignments, including all phases of system planning and design, 

reconnaissance level investigations, feasibility studies and construction 

phase services, including water and wastewater master planning, 

groundwater supply development, surface water supply development, 

storage reservoir design and construction, treatment facilities, pipeline 

systems, wastewater collection, treatment and disposal. 

In 1995, I accepted a position with Wood, Patel and Associates in 

Phoenix, Arizona. During that time, my duties consisted of engineering 

design and project management for various water and wastewater pipeline 

feasibility analyses, evaluation of alternatives, cost estimating, detailed 

hydraulic analysis and master planning new developments ranging in size 

from several hundred to several thousand acres. 

In 1998, I joined Citizens Water Resources ("Citizens") as a Senior 

Development Engineer. I was later promoted to the position of Development 

Services Supervisor, where I negotiated development agreements, reviewed 

water and wastewater master plans and facility infrastructure plans, and was 

responsible for the inspection and approval of constructed facilities for 

projects within the metropolitan Phoenix area. I became an employee of 

Arizona American Water Company ("Arizona-American") when its parent 

company, American Water Company, purchased the water and wastewater 

assets of Citizens on January 15, 2001 , and was subsequently promoted to 

the position of Development Services Manager, responsible for the same 

duties described above statewide. In 2003, I moved from engineering to the 

operations area when I was promoted to the position of Manager of Arizona- 

American. In that position, I was responsible for the operations of all of 

Arizona-American's water and wastewater treatment facilities, distribution 

and collection facilities and customer service. In May 2004, I was promoted 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

to the position of Director of Engineering for American Water Company's 

Western Region, where my responsibilities included overseeing all capital 

planning and engineering activities for American Water Company's 

operations in Arizona, California, Hawaii, New Mexico and Texas. 

In October 2005, I accepted a position as an Associate with Brown 

and Caldwell, managing the Phoenix Infrastructure department including the 

design, project management and construction administration of water and 

wastewater infrastructure projects within the metropolitan Phoenix area. 

In August 2007, I joined Arizona Water Company as Vice President of 

Engineering. My responsibilities now include capital planning, design and 

construction management of all of the Company's engineering projects. 

ARE YOU A MEMBER OF ANY PROFESSIONAL ORGANIZATIONS? 

Yes. I am a member of the American Water Works Association ( " A W A )  

and the Arizona Water Association (formerly Arizona Water and Pollution 

Control Association). I was also a member of the Infrastructure 

Replacement Group of the Blue Ribbon Panel on Sustainability, a panel 

formed to address water sustainability that was jointly chaired by the Arizona 

Corporation Commission (the "Commission"), the Arizona Department of 

Water Resources ("ADWR) and the Arizona Department of Environmental 

Qua I i ty ("AD EQ" ) . 

ARE YOU A REGISTERED PROFESSIONAL ENGINEER? 

Yes. I have been a registered professional engineer in the State of Arizona 

since 1995. 

DO YOU HAVE ANY OTHER CERTIFICATIONS? 

Yes. I am an ADEQ Grade 2 certified operator in Water and Wastewater 

Treatment and a Grade 3 certified operator in Water Distribution and 

Wastewater Collection. 
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Water System 
Bisbee 
Sierra Vista 

Q. 

A. 

II. 

Q. 

A. 

PWS ID No. 
02-001 
02-004 

HAVE YOU TESTIFIED PREVIOUSLY BEFORE THE COMMISSION? 

Yes. I have testified in rate proceedings and Certificate of Convenience and 

Necessity ("CCN") hearings before the Commission. In addition, I have 

testified in California before the California Public Utilities Commission and 

prepared pre-filed testimony in Hawaii and New Mexico. I testified in the 

Company's last general rate application proceeding for the total Company 

(See Docket No. W-01445A-08-0440) and the Company's pending Western 

Group rate application (See Docket No. W-01445A-10-0517). 

Purpose and Extent of Direct Testimony 

WHAT IS THE PURPOSE AND EXTENT OF YOUR DIRECT 

TESTIMONY? 

For ratemaking purposes, the Company's water systems are divided into 

three groups, the Western, Eastern and Northern Groups. My direct 

testimony concerns the Eastern Group, which is comprised of the 

Superstition Division (Apache Junction, Superior and Miami), Cochise 

Division (Bisbee and Sierra Vista), Falcon Valley (San Manuel, Oracle and 

SaddleBrooke Ranch) and its Winkelman systems. The Cochise Division, 

which is comprised of the Bisbee and Sierra Vista water systems, was 

consolidated in Decision No. 71845 and is comprised of the following two 

ADEQ public water systems: 

ARIZONA WATER COMPANY 
Cochise Division 

ADEQ Public Water Systems 

The Superstition Division is comprised of the Apache Junction, Miami and 

Superior systems. The Apache Junction and Superior systems were 
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Water System 

previously partially consolidated in Decision No. 66849 and became the 

Superstition Division. In Decision No. 71845 these systems and the Miami 

system were fully consolidated into the Superstition Division. The 

Superstition Division is comprised of the following three ADEQ public water 

systems : 

PWS ID No. 

ARIZONA WATER COMPANY 
Superstition Division 

ADEQ Public Water Systems 

Miami 04-002 
Superior 1 1-021 

My direct testimony discusses critical and necessary post-Test Year 

plant additions in the Cochise and Superstition Divisions and in the Oracle 

water system as follows: 

e The reasons why such additions should be included in this 

rate case, 

e The Company's planning and budgeting process for the 

construction of plant additions and improvements; and 

A description of the Company-funded utility plant additions 

since the last rate proceeding. 

e 

My direct testimony also discusses: 

e 

Division, 

e Company-wide transmission and distribution system 

maintenance costs; and 

Proposed arsenic removal facility additions in the Superstition 
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111. 

Q. 

A. 

0 The Company's proposed Superstition CAP Treatment Plant 

and related water infrastructure in the Superstition water system 

associated with the Off-Site Facilities Fee. 

Finally, my direct testimony discusses lost and unaccounted for water 

which I characterize as system water loss throughout this direct testimony 

and the service line and water main replacements required to reduce water 

loss in the Bisbee and Oracle water systems and the Superstition Division to 

comply with Commission directives in Decision No. 71 845. Specifically, in 

Decision No. 71845, page 92, lines 26-28 and page 93, lines 1-8, the 

Commission ordered : 

"That Arizona Water Company shall reduce the non-account 
water for each of its systems to less than 10 percent by July 1 , 
201 1. For those systems that have not achieved a water loss 
rate of less than 10 percent by July 1, 2011, AWC should 
evaluate the systems and prepare a report demonstrating how 
the Company plans to reduce water losses to less than 10 
percent. If the Company contends that reducing water losses 
to less than 10 percent is not cost effective, it should submit a 
detailed cost analysis and explanation demonstrating why the 
water loss reduction to less than 10 percent is not cost 
effective. Absent extraordinary circumstances, and with 
compelling supporting documentation, no system should be 
permitted to maintain non-account water above 15 percent. 
The water loss report should be filed with Docket Control, as a 
compliance item in this docket, by no later than December 31, 
2011." 

Post-Test Year Plant Additions 

IS THE COMPANY PROPOSING ANY POST-TEST YEAR PLANT 

ADDITIONS? 

Yes. The Company is proposing post-Test Year Plant Additions for the 

Cochise and Superstition Divisions and the Oracle water system be included 

in Test Year rate base. 
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Q. 

A. 

PLEASE DESCRIBE THOSE ADDITIONS. 

Those additions include projects which are identified and described below 

by water system and Division. Exhibit FKS-1 contains detailed project 

information and descriptions of utility plant improvements as well as 

supporting data. 

A. Cochise - Bisbee (PWSID No. 02-001): 

Waterline Relocation for Arizona Street Drainaqe and Roadway 

Safety Improvement Proiect (WA 1-4692) - The City of Bisbee undertook 

reconstruction of the Arizona Street roadway, adding a large storm drain 

collection system and lowering/reconstructing the intersection of Arizona 

Street and Cole Avenue for safety improvements. These improvements 

created conflicts with the Company's old and failing water mains and service 

lines which required their relocation in accordance with the City of Bisbee 

Franchise Agreement between the Company and the City of Bisbee. A 

significant portion of the water main replaced was originally installed in 

1908, experiencing six recorded leaks in the last three years. Due to the 

complexity of the project, the City of Bisbee contracted with the Arizona 

Department of Transportation ("ADOT") to manage the construction project. 

The City of Bisbee and ADOT worked collaboratively with the Company to 

incorporate required and necessary water main and service line relocations. 

ADOT also managed the Company's relocation work due, in large part, to 

project complexities, construction phasing and the significant impacts to the 

Company's facilities. The Company was required to pay the City of Bisbee 

the estimated cost of its construction in advance of the project being bid in 

accordance with the City of Bisbee's agreement with ADOT. The Company 

paid the City of Bisbee $93,650.00 on August 11, 2010 for the required and 

necessary water main and service line relocation work. This project was 
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completed on June 2, 2011. Final accounting for this project is not 

complete. The total estimated cost to complete this project is $1 56,054. 

Redace 1,500 LF of Failing 6-inch Steel Waterline with 6-inch DIP 

along CamDbell Street from Hoatson to Cole Street and 460 LF of 8-inch 

DIP on Cole Street from Arizona Street to Nance Street (WA 1-4767) - As 

stated previously in Decision No. 71 845, the Commission ordered the 

Company to reduce system water loss to less than 10 percent by July 1, 

201 1. Based on the Company's detailed water loss evaluation of the Bisbee 

water distribution system, it was determined that significant portions of the 

6-inch steel waterline on Campbell Street and 8-inch steel waterline on Cole 

Street were failing and needed to be replaced. Maps showing the project 

location and leak history are included in Exhibit FKS-1. The leak history 

shows numerous leaks and repairs with 32 leaks recorded in the past 10 

years alone. Completion of this project was also critical to the Company's 

efforts to achieve compliance with Decision No. 71845. In addition, the City 

of Bisbee was performing a road improvement project in this area. The 

Company's existing waterline was in conflict with the City's proposed road 

improvements at several locations. Pursuant to the terms of the City of 

Bisbee Franchise Agreement, the Company was required to relocate its 

existing facilities at its own expense. A copy of the franchise agreement is 

included in Exhibit FKS-1. Due to pavement replacement costs and the 

poor condition of the existing waterlines, as seen by the significant number 

of leaks, the waterline was replaced within the boundaries of the City's 

pavement replacement project. Copies of project cost estimates, 

proposalkontracts, construction drawings, schedule and completion notice 

are included in Exhibit FKS-1. This project was completed on March 21, 
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201 1. Final accounting for this project is not complete. The total estimated 

cost to complete this project is $375,720. 

Replace 1 ,I 40 LF of Failins 8-inch and 6-inch Steel Waterline with 8- 

inch DIP on Clawson Avenue from RUPP Avenue to Navaio Trail (WA 1- 

4795) - As stated previously in Decision No. 71845, the Commission 

ordered the Company to reduce system water loss to less than 10 percent 

by July 1, 201 1. Based on the Company's detailed water loss evaluation of 

the Bisbee water distribution system, the Company's engineers determined 

that significant portions of the 6-inch and 8-inch steel waterline on Clawson 

Street were failing and needed to be replaced. Maps showing the project 

location and leak history are included in Exhibit FKS-1. Over 70 repairs 

have been made to this waterline with 56 leaks in the past 6 years alone. 

Completion of this project was also critical to the Company's efforts to 

achieve compliance with Decision No. 71845. Copies of project cost 

estimates, proposakontracts, construction drawings, schedule and 

completion notice are included in Exhibit FKS-1. This project was 

completed on June 22, 2011. Final accounting for this project is not 

complete. The total estimated cost to complete this project is $193,147. 

B. Oracle (PWSID No. 11-019): 

Replace 270 LF of Old and Failins 4-inch Steel with 6-inch DIP on 

American Avenue and Collese Drive (WA 1-4798) - As stated previously in 

Decision No. 71 845, the Commission ordered the Company to reduce 

system water loss to less than 10 percent by July 1 , 201 1. Based on the 

Company's detailed water loss evaluation of the Oracle water distribution 

system the Company's engineers determined that a significant portion of the 

4-inch steel waterline at the intersection of American Avenue and College 

Drive was failing and needed to be replaced. Maps showing the project 
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location and leak history are included in Exhibit FKS-1. Completion of this 

project was also critical to the Company's efforts to achieve compliance with 

Decision No. 71 845. Copies of project cost estimates, proposakontracts, 

construction drawings, schedule and completion notice are included in 

Exhibit FKS-1. Final 

accounting for this project is not complete. The total estimated cost to 

complete this project is $40,113. 

This project was completed on June 30, 2011. 

Replace 440 LF of Old and Failinn 2-inch Galvanized Steel with 6- 

inch DIP on Discover Street (WA 1-4799) - As stated previously in Decision 

No. 71845, the Commission ordered the Company to reduce system water 

loss to less than 10 percent by July 1, 2011. Based on the Company's 

detailed water loss evaluation of the Oracle water distribution system, the 

Company's engineers determined that a significant portion of the 2-inch 

galvanized steel waterline on Discover Street was failing and needed to be 

replaced. This waterline is over 50 years old and has failed several times 

resulting in leaks. Maps showing the project location and leak history are 

included in Exhibit FKS-1. Completion of this project was also critical to the 

Company's efforts to achieve compliance with Decision No. 71 845. Copies 

of project cost estimates, proposakontracts, construction drawings, 

schedule and completion notice are included in Exhibit FKS-1. This project 

was completed on June 30, 2011. Final accounting for this project is not 

complete. The total estimated cost to complete this project is $51,218. 

Replace 1.100 LF of Old and Failinn 2-inch Galvanized Steel with 6- 

inch DIP on Stewart Road, Truman Street and Sherman Road (WA 1-4800) 

- As stated previously in Decision No. 71845, the Commission ordered the 

Company to reduce system water loss to less than 10 percent by July 1, 

201 1. Based on the Company's detailed water loss evaluation of the Oracle 

1 \RATECASEuOll EASTERN GROUnSchneideNinal-080411 .daw 13 
'KS:LAR:JRC 8/5/2011 11:46 AM 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

water distribution system, the Company's engineers determined that 

significant portions of the 2-inch galvanized steel waterline on Stewart Road, 

Truman Street and Sherman Road were failing and needed to be replaced. 

Portions of this waterline are almost 50 years old and have failed several 

times resulting in leaks. Maps showing the project location and leak history 

are included in Exhibit FKS-1. Completion of this project was also critical to 

the Company's efforts to achieve compliance with Decision No. 71845. 

Copies of project cost estimates, proposal/contracts, construction drawings, 

schedule and completion notice are included in Exhibit FKS-1. This project 

was completed on June 30, 2011. Final accounting for this project is not 

complete. The total estimated cost to complete this project is $87,853. 

C. Superstition: 

1. Superstition - Apache Junction (PWSID No. 11-004). 

Construct Expansion to the Oasis Arsenic Removal Facilitv from 3.6 

million gallons per dav ("MGD") to 7.7 MGD (WA 1-4226) - Primarily due to 

the City of Mesa refusing to continue to treat approximately 3,000 acre-feet 

per year of the Company's CAP allocation, the Apache Junction water 

system supply is vulnerable to supply shortages. Based on the Company's 

detailed supply analysis, attached as Exhibit FKS-3, the Apache Junction 

water system lacks redundancy and adequate useable groundwater 

production capacity to reliably meet peak system demands. Exhibit FKS-3 

shows that the expansion of the Oasis Arsenic Removal Facility is needed to 

provide adequate capacity to meet peak system demands and provide 

supply reliability. The Company constructed a new well (Well No. 19) in 

2006 to provide additional supplies within the Apache Junction water 

system. However, now Well No. 19 does not comply with the arsenic MCL 

and requires arsenic removal. The Oasis arsenic removal facility has a 
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maximum treatment capacity of 3.5 million gallons per day ("MGD") which is 

not adequate to treat both of the Oasis Wells. The expansion of this facility 

will allow the Company to treat water from Oasis Wells Nos. 13 and 19 and 

increase the maximum treatment capacity to 7.7 MGD. 

In addition, the expansion of this facility will allow a portion of the 

plant to be taken off line in order to perform maintenance or affect repairs in 

the event of a plant failure while still maintaining adequate service during 

peak system demands. Design of the plant expansion began on August 24, 

2009 and will be completed on December 30, 2011. Maricopa County 

issued a building permit on March 3, 201 1 and construction of the expansion 

began on May 4, 2011. A copy of the plans, building permit and 

proposaVcontract are included in Exhibit FKS-I. A copy of the contractor's 

construction schedule is included in Exhibit FKS-4. The project is on 

schedule and anticipated to be complete on or about December 30, 2011. 

This project is anticipated to cost $2,872,069. 

Replace obsolete Supervisory Control and Data Acquisition 

{"SCADA") system computers and operatinq software (WA 1-4788) - The 

Superstition Division SCADA system is controlled by two computers in its 

Apache Junction office; one main computer and one backup computer. A 

location map is included in Exhibit FKS-1. Failure of these computers would 

cause a loss of automatic control throughout the system. Industry sources, 

such as an April 22, 2010 article titled "Pulling the plug on old hardware: 

Life-cycle management explained"' lists the average lifespan for a desktop 

computer as 3 to 4 years depending on use. The existing computers have 

been in continuous use for over 5 years. Additionally, the software that 

operates the SCADA system is out of date and must be updated to the 

Author, Cara Garretson (April 22, 201 0) "Pulling the plug on old hardware: Life-cycle management explained, 
COMPUTERWORLD. Retrieved from: http://www.computetworld.com/s/article/print/9175832/Pulling-theglug-on-old-hardware. 
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current version before it can be installed onto the new computer. The 

updated software will provide improved data conversion and trending 

capabilities and will help the operators to improve the operational efficiency 

of the water production and distribution systems. Copies of the project 

schedule, cost estimates, computer specifications and consulting agreement 

are included in Exhibit FKS-1. This project was completed on June 7, 201 1. 

Final accounting for this project is not complete. The total estimated cost to 

complete this project is $1 4,088. 

Pull and replace the pump in Apache Junction Well No. 15 (WA 

1-4792) - Well No. 15 developed a severe vibration in the column pipe and 

had to be shut down in order to prevent further damage to the pumping 

equipment. Well No. 15 is critical to meeting peak system demands, is 

needed to provide sufficient flow for backwashing and comprises nearly 25 

percent of the Baseline Arsenic Removal Facility capacity. The Company's 

engineers inspected all pumping equipment removed from the well. The 

pump was worn beyond repair and the air line and 16 bearings had failed. 

Forty-two (42) sections of oil tube were severely corroded and were failing 

at the seams and nine sections of column pipe were also severely corroded. 

All of the equipment described above need to be replaced prior to returning 

the well to service to provide a reliable and adequate supply of water to the 

system and comply with safe drinking water standards. The well casing had 

severe plugging and was subsequently cleaned, brushed and bailed before 

being returned to service. A copy of a well video log is also included in 

Exhibit FKS-1. When compared to the cost of drilling a new well at an 

estimated cost of $1,257,949 (as shown in Exhibit FKS-2), replacing the 

pumping equipment, piping and thoroughly cleaning the well was the most 

cost-effective solution. Copies of the pump design information and 
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proposal/contract for the pump replacement are included in Exhibit FKS-1. 

This work was completed on June 3, 201 1. Final accounting for this project 

is not complete. The total estimated cost to complete this project is 

$35,51 4. 

Replace failed 600 HP size 7 reduced voltage motor starter at Oasis 

Well No. 13 (WA 1-4833) - In February 201 1, the motor starter for Oasis 

Well No. 13 failed. The motor starter was originally installed in 1995 and 

repair parts are no longer available from the original equipment 

manufacturer, third party supplier or from the used equipment market. This 

well produces 2,620 gallons per minute and represents 23 percent of the 

total production capacity for the Apache Junction water distribution system 

(PWSID No. 11-004). This well is critical to meeting peak system demands 

of the water system. The motor starter was replaced to provide a reliable 

and adequate supply of water to the system. This project was completed on 

April 15, 201 1. The final cost to complete this project is $14,721. 

Pull and replace pump and motor at Apache Junction Well No. 16 

/WA 1-4842) - Well No. 16 produces 2,490 gallons per minute, represents 

nearly 22 percent of the total production capacity for the Apache Junction 

water system and makes up 48 percent of the Baseline Arsenic Removal 

Facility capacity. This well is critical to meeting peak system demands and 

is needed to provide sufficient flow for backwashing the Baseline Arsenic 

Removal Facility. The Company's engineers inspected all pumping 

equipment upon its removal from the well. The pump was worn beyond 

repair, one section of column pipe was split and the pump shaft and 

bearings for one section of pipe were also worn beyond repair. All of the 

equipment described above was replaced prior to returning the well to 

service. This work was completed on June I O ,  2011, in advance of an 
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arsenic removal facility shutdown required as part of the expansion of the 

Oasis Arsenic Removal Facility (WA 1-4226) as described previously. The 

Arsenic removal facility shutdown is expected to begin in September 2011 

and this well is critical to meeting system demands during this shutdown. 

This work was needed to provide a reliable and adequate supply of water to 

the system and comply with safe drinking water standards. Copies of the 

pump design information and proposakontract for the pump replacement 

are included in Exhibit FKS-1. Final accounting for this project is not 

complete. The total estimated cost to complete this project is $98,677. 

Superstition - Miami (PWSID No. 04-002). 

Update pronramminn at Well Nos. 12, 27 and 28 (WA 1-4789) 

- Well Nos.12, 27, and 28 deliver water to the Bandy Heights Tank through 

a transmission line that parallels State Highway 88. A project location map 

is included in Exhibit FKS-1. Pursuant to an arsenic blend plan approved by 

ADEQ, water from Well No. 27 is blended with water from Well Nos. 12 and 

28. Well Nos. 12, 27 and 28 receive control signals from the telemetry 

control radio located at the Bandy Heights Tank. Frequent radio signal 

communication failures from the tank to the wells have caused the tank to 

overflow on a number of occasions. When this happens, the system 

operators travel to each site to troubleshoot the radios and reset the 

programming, forcing them to resend the control data in order to correct the 

situation. These communication failures have increased overtime costs and 

water loss. Programming changes to the radio transmitters have been 

made to the radios' programs to periodically repeat control signals. 

Repeating control signals reduces the chance of a tank overflow by 

ensuring the signal was not lost during its communication transmission. 

Also, equipment has been installed to provide control flexibility and allow for 

ii. 
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individual operation of each well. Copies of the project schedule, cost 

estimates and proposakontract are included in Exhibit FKS-1. This project 

was completed on June 30, 201 1. Final accounting for this project is not 

complete. The total estimated cost to complete this project is $13,800. 

Replace 1.645 LF of failing 8-inch CA Waterline with 8-inch DIP 

along Live Oak Street (US 60) from Marion Street to New Street 

/WA 1-4794) - As stated previously in Decision No. 71845, the 

Commission ordered the Company to reduce system water loss to less 

than 10 percent by July 1, 201 1. Based on the Company's detailed water 

loss evaluation of the Miami water distribution system (PWSID 

No. 04-002), the Company's engineers determined that a significant 

portion of the 8-inch CA waterline on US Hwy. 60 was failing and needed 

to be replaced. Maps showing the project location and leak history are 

included in Exhibit FKS-1. The leak history shows numerous leaks and 

repairs with 9 leaks in the past 6 years alone. Completion of this project 

was also critical to the Company's efforts to achieve compliance with 

Decision No. 71 845. Copies of project cost estimates, proposal/contracts, 

construction drawings, schedule and completion notice are included in 

Exhibit FKS-1. This project was completed on June I O ,  201 1. Final 

accounting for this project is not complete. The total estimated cost to 

complete this project is $1 56,984. 

iii. Superstition - Superior (PWSID No. 11-021): 

Install one 12-inch in-line hiqh pressure isolation valve for 

Superior Transmission Line (WA 1-4787) - A 12-inch transmission line 

extending 26 miles from Florence Junction to the Town of Superior supplies 

all of the water to the Superior water distribution system and operates at 

pressures up to 800 psi. Originally installed in 1973, repair parts for the 
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existing transmission line isolation valves are no longer available. When a 

leak or break develops, because of the distance between isolation valves, it 

takes several hours to drain the line resulting in significant labor costs and, 

on average, the loss of over 100,000 gallons of water. Installation of this 

additional isolation valve will help to reduce water loss and help to lower 

repair costs. Due to high operating pressures, specialty of design and high 

cost of purchase and installation, the Company is planning to install one new 

additional isolation valve each year until one valve per mile has been 

achieved. A location map, cost estimates, proposal/contract and 

construction pictures are included in Exhibit FKS-1. This project was 

completed on May 5, 201 1. Final accounting for this project is not complete. 

The total estimated cost to complete this project is $21,620. 

Trench and backfill Queen Creek Tank fill line (WA 1-4793) - The 

Queen Creek Tank fill line is an 8-inch transmission line that transmits water 

from the 12-inch transmission line referenced above to the Queen Creek 

Tank and provides the source of water to the Town of Superior. A project 

map is included in Exhibit FKS-1. In Decision No. 71 845, the Commission 

ordered the Company to reduce system water loss to less than 10 percent 

by July 1, 2011. An increasing frequency of leaks and repairs has been 

reported on this line. Company engineers have investigated the leaks and 

determined the primary cause of the leaks is due to failing pipe gaskets. 

The line was installed above ground in 1973. The gaskets have become 

weathered and brittle over time due to exposure to the sun and the elements 

causing an increase in the frequency of leaks and repairs and higher water 

loss. Pictures of the above-ground line are included in Exhibit FKS-1. The 

waterline tends to move due to expansion and contraction of the pipe 

caused by seasonal temperature changes. The gaskets, in their brittle 
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IV. 

Q. 

A. 

condition, develop leaks caused by movement from the frequent expansion 

and contraction. Erosion of the soil around the pipe installation has caused 

additional movement and leaks. The pipe itself is in serviceable condition 

and does not need to be replaced. As a cost savings measure, repairs to 

the existing line were made by reusing the existing pipe and replacing the 

gaskets rather than installing a new line. At the same time when these old 

brittle gaskets were replaced with new gaskets, the line was buried to 

prevent future weathering of the gaskets and movement of the pipe. Cost 

estimates, proposakontract, construction drawings, schedule, pictures of 

the repairs and completion notice are included in Exhibit FKS-1. This 

project was completed on June 13, 201 1. Final accounting for this project is 

not complete. The total estimated cost to complete this project is $186,769. 

Description of Company-Funded Construction Budnetina Procedures 

HOW DOES THE COMPANY DETERMINE WHICH PROJECTS TO FUND 

IN A GIVEN BUDGET YEAR AND WHAT PROCEDURE DOES THE 

COMPANY USE TO IDENTIFY A COMPANY-FUNDED UTILITY PLANT 

CONSTRUCTION PROJECT? 

Each year, the Company prepares a detailed construction budget for each of 

its eleven consolidated water systems for the next year. The budgeting 

process starts with each Division Manager preparing a proposed 

construction budget for utility plant additions in the water systems they 

manage. Within the proposed construction budget, each Division Manager 

identifies the water facilities needed to improve or maintain service to 

existing customers. For example, Division Managers propose construction 

projects such as storage tanks, replacement of, or increases in capacity of, 

booster pump stations, new wells or replacement of water mains or 
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Q. 

A. 

transmission lines. These recommendations are made to ensure safe, 

reliable and adequate water service. 

The proposed construction projects are then reviewed and analyzed 

by the Company's engineering staff, who further research and evaluate the 

need for each project. Data supporting each project is collected and the 

engineering staff develops preliminary schematics and cost estimates. 

Engineering staff also review current and projected water system demands 

and evaluate production, pumping and storage capacities available to meet 

such demands. Additional factors reviewed and analyzed include 

compliance with applicable codes, ordinances and safe drinking water 

standards, trends in source water quality and changes in regulations that 

may affect continued compliance with drinking water standards. 

Several days are set aside each year for Division Managers, 

engineering staff, operations staff and senior management to meet at each 

Division office to collectively review and discuss each proposed construction 

project. A field visit is subsequently conducted to review and discuss large- 

scale construction projects. The proposed projects are then prioritized and 

a final construction budget is prepared and presented to the Company's 

Board of Directors for review and approval. 

WHO DETERMINES HOW MUCH WILL BE ALLOCATED AND 

APPROVED FOR COMPANY-FUNDED PROJECTS? 

The Company's Board of Directors establishes the dollar amount of the 

annual construction budget. Under normal circumstances, the construction 

budget would increase each year to reflect increasing costs of construction 

due to increases in the costs of materials and labor, general inflation and 

additional regulatory requirements. Since the end of 2007, however, the 

Company's construction budget has been significantly reduced due to the 
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A. 

Q. 

A. 

Q. 

A. 

Company's financial condition. For example, the Company's 2008 capital 

budget was reduced from $1 8.9 million to $8.1 million. Additional reductions 

for the next three budget years were required, further reducing the 

Company's 2009, 2010 and 201 1 capital budgets to $5.0 million, $6.6 million 

and $8.8 million, respectively. 

HOW DO YOU IMPLEMENT THE COMPANY'S CONSTRUCTION 

BUDGET? 

Upon the Board of Directors' approval of the Company's construction 

budget, the Company's Engineering department prepares detailed 

construction plans for the utility plant additions and obtains the required 

regulatory permits and approvals. Once the required approvals are 

received, the Engineering department releases the project to construction. 

The Company's Engineering department solicits competitive bids for major 

water infrastructure, such as booster pump stations, storage tanks and new 

wells. The Division Managers solicit competitive bids from a list of qualified 

independent contractors for most pipeline projects. All other factors being 

equal, these projects are awarded to the qualified contractors submitting the 

lowest bids. 

DOES THE COMPANY FUND INFRASTRUCTURE NEEDED TO SERVE 

NEW DEVELOPMENTS? 

No. Developers' infrastructure requirements are funded by the developers 

through advances or contributions as their projects proceed. 

ARE DEVELOPER ADVANCED FUNDS FOR WATER FACILITIES 

INCLUDED IN THE COMPANY'S ANNUAL CAPITAL BUDGET? 

No. 
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4. 

Q. 

A. 

v. 

Q. 

HOW ARE DEVELOPERS' WATER FACILITY REQUIREMENTS 

DETERMINED AND BUDGETED? 

The Company works with developers to determine the water facilities 

needed to serve their developments. Such facilities include waterlines, fire 

hydrants, water services and water meters. However, for larger 

developments, water storage tanks, booster pump stations, wells and water 

treatment plants may also be needed. These types of facilities are included 

in main extension agreements between the Company and developer. 

Developers fund this infrastructure and the project timing is entirely 

dependent on the developer's construction schedule. Since the Company 

does not fund these infrastructure requirements, it does not include 

developer advances or contributions in its annual capital budget. 

WHAT IS THE PERCENTAGE BREAKDOWN OF COMPANY-FUNDED 

UTILITY PLANT VERSUS DEVELOPER-FUNDED UTILITY PLANT 

ADDED SINCE THE LAST RATE APPLICATION INCLUDING THE 

EASTERN GROUP? 

With the ongoing recession, the rate of developer-funded utility plant 

additions has dropped sharply with the cessation of building in the Eastern 

Group. Because of the Company's reduced annual construction budgets, 

Company-funded utility plant additions have also decreased. In the Eastern 

Group, developers funded 35.9 percent of the total utility plant added 

between January 2008 and December 2010, whereas the Company has 

funded 64.1 percent of utility plant added during this same time period. 

Description of Companv-Funded Utilitv Plant Additions For The 

Eastern Group 

PLEASE SUMMARIZE THE COMPANY-FUNDED umiw PLANT ADDED TO 

THE EASTERN GROUP SINCE DECEMBER 31,2007. 
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$ 7,033,028 

$ 3,024,287 

A. 

~ ~~ 

San Manuel 

Oracle 

From the beginning of 2008 through June 30, 201 1, the Company annually 

funded construction projects for each Eastern Group system to maintain or 

replace infrastructure, address water loss, resolve operational problems, 

meet safety requirements, comply with safe drinking water standards and 

make the utility plant additions needed to maintain safe, reliable and 

adequate water service to its customers. 

The cost of the utility plant additions for the six water systems in the 

Eastern Group represent infrastructure needed to maintain reliable and 

adequate water service. A summary of the cost of these utility plant 

$ 291,031 

$ 550,012 

additions is as follows: 

ARIZONA WATER COMPANY 
Eastern Group 

Company-Funded Utility Plant Added 
From 2008 to June 30, 20112 

I System 1 Plant Added 

I SaddleBrooke Ranch I $ 5,505 

I Win kelm an I $ 51,583 

The following table summarizes the quantity of Company-funded 

water mains by pipe diameter added to each water rate system since the 

last rate case. 

’ Excludes Oasis Arsenic Removal Facility, which is scheduled for completion on or before December 30, 201 1. 
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Water Main 
Diameter 

San Manuel 
SaddleBrooke Superstition Winkelman 

Cochise Oracle Ranch 

6-inch 

8-inch 

12-inch 

16-inch 

24-inch 1 - I - I I - T F -  

4882 1820 2146 

4086 3322 

730 34 1 

1000 

A summary of the capital investments listed separately by water system, are 

shown below: 

A. Cochise: 

i. Bisbee (PWSID No. 02-001) 

In Bisbee, capital expenditures increased due to the required 

replacement of failed or failing water mains to comply with the Commission's 

directive in Decision No. 71845 and in coordination with the City of Bisbee 

roadway improvement and safety enhancement projects. In addition to the 

water main replacements, replacements of failed or failing pump and motor 

equipment at the Company's well field and booster pump station were 

required. A list of significant projects completed for this water system is 

included in the following table: 
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Plant Addition Summary 
For PWSID No. 02-001 

Project Description 
Replace 1,700 LF of failing 6-inch steel with 8-inch steel along Highway 80 from Old 
Bisbee to Lowell Circle 
Replace 300 HP motor and starter at Naco booster pump station for booster pump 
No. 4 
Pull and replace pump and motor at Naco Well No. 3 
Pull and replace pump and motor at Naco Well No. 5 
Replace 248 LF of failing 6-inch steel and 2-inch G.S. with 6-inch DIP and 2-inch 
copper pipe at the intersection of Park Avenue and 2nd Street to accommodate the 
City of Bisbee road improvement project 
Replace the failed computer and outdated SCADA software at the Bisbee office 
Relocate 730 LF IO-inch steel water main in the Tin Town area to accommodate 
Freeport-McMoRan's soil remediation project 
Replace 116 LF of 6-inch steel With 120 LF of 6-inch Dip with Polywrap Along West 
Vista Road South of Conadon Avenue. 

ii. Sierra Vista (PWSID No. 02-004) 

In Sierra Vista, capital expenditures have primarily focused on 

the replacement of failed or failing motors and pumping equipment and their 

related improvements. A list of significant projects completed for this water 

system is included in the following table: 

Plant Addition Summary 
For PWSID No. 02-004 

Project Description 
Replace the failed tablet chlorinator with a liquid chlorinator at the Fuller Well and 
Tank Site 
Pull and replace the pump and motor at Greaves Well No. 6 
Pull and replace the pump and motor at Stuart Well No. 5 
Construct an 8-inch pressure regulator station west of Hummingbird Drive and north of 
Golf Links Road 
Repair the 75HP right-angle drive at the Fuller Well 
Pull and replace the pump and motor at Village Meadows Well No. 1 
Replace the failed computer and outdated SCADA software 

B. Oracle (PWSID No. 11-019): 

In Oracle, capital expenditures have focused on the replacement of 

failed or failing water mains to comply with the Commission's directive in 

Decision No. 71 845. To improve system reliability, add enhanced 
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monitoring capabilities and reduce water loss caused by pump control signal 

errors and leading to overflowing of tanks, the Company has replaced 

approximately seven obsolete and failing radios. A list of significant projects 

completed for this water system is included in the following table: 

Plant Addition Summary 
For PWSID No. 11-019 

Project Description 
Rebuild the foundation at Well No. 3 and repair the failed gabions 
Replace failing radio controls and install SCADA monitoring at booster pump station 
Nos. 2. 3 and 4 

C. SaddleBrooke Ranch: 

The SaddleBrooke Ranch water system is new and has been funded 

by the developer through water facilities advanced or contributed to the 

Company through main extension agreements. This water system is now 

physically interconnected with the Company's Oracle water system, 

improving system reliability and redundancy for the Oracle and 

SaddleBrooke Ranch water systems. There are no significant Company- 

funded capital projects within the SaddleBrooke Ranch water system. 

D. San Manuel (PWSID No. 11-020): 

In San Manuel, capital expenditures have primarily focused on the 

replacement of two failed or failing booster pump station headers and 

related valves. The water supply for the San Manuel water system is 

pumped through two pump stations, which include a primary header and 

pump discharge piping. Pump station valves were old, inoperable and 

leaking which was contributing to the systems water loss. Both discharge 

header piping and valves have been replaced. 

A list of significant projects completed for this water system is 

included in the following table: 
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Plant Addition Summary 
For PWSID No. 11-019 

Project Description 
Repair the leaking valves and failing piping header at booster pump station No. 1 (250 
Pumphouse) 
Repair the leaking valves and failing piping header at pump station No. 2 (750 
Pumphouse) 

E. Superstition: 

i. Apache Junction (PWSID No. 11-004) 

In the Apache Junction water system, capital expenditures 

have primarily focused on replacing failing pumps and motors; relocating 

water lines impacted by City of Apache Junction and Maricopa County 

public right-of-way improvement projects; and upgrading the Superstition 

SCADA system software and computers. A list of significant projects 

completed for this water system is included in the following table: 

ii. Miami (PWSID No. 04-002) 

In the Miami water system, capital expenditures have primarily 

focused on replacing failing pumps and motors, replacement of waterlines to 
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address water loss to comply with the Commission's directive in Decision 

No. 71845 and the rehabilitation of a well due to its failing well casing. 

Water production in Miami is provided by a large number of groundwater 

wells. As such, the water system experiences a significant amount of well 

pump and motor replacements annually. 

A list of significant projects completed for this water system is 

included in the following table: 

Plant Addition Summary 
For PWSID No. 04-002 

Proiect Descridion 
I 

Pull and replace pump and motor at Well No. 26 
Replace the failed tablet chlorinator with a liquid chlorinator at Well No. 26 
Pull and replace Well No. 12 and install new starter panel 

1 
~ 

Install a line stop, new valve and couplings and required piping for water main shut 
down 
Replace pump, motor and control valves at Well Nos. 27 and 28 and upgrade 
electrical panel at Well No. 28 
Pull and replace pump and motor, re-wire electrical panel at Well No. 12 
Pull and replace motor at Well No. 27. Submersible motor failure 
Rehabilitate well. Install a new well liner, pull pump and motor at Well No. 6 I 

iii. Superior (PWSID No. 11-021) 

In the Superior water system, capital expenditures have 

primarily focused on replacing failing pumps and motors; installation of high 

pressure transmission line isolation valves to facilitate transmission line 

repairs and reduce water loss to comply with the Commission's directive in 

Decision No. 71 845; and upgrades to the Superstition Division's SCADA 

system software and computers, providing monitoring and improved control 

of the remotely located arsenic removal facility (Superior). A list of 

significant projects completed for this water system is included in the 

following table: 
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Install SCADA Controls for the Desert Wells pump station at the Superior Warehouse 
Install 12-inch high-pressure isolation valve on the transmission line from the Desert 
Wells pump station to Superior 

VI. 

a. 

4. 

P. 

Plant Addition Summary 
For PWSID No. 11-021 

Project Description 
Install SCADA controls and RTWPLC panels at the Desert Wells pump station 
Construct an addition at the Superior warehouse - relocate customer service office to 
new location 
Replace failed plastic nozzles with Stainless Steel nozzels at the Desert Station 
Arsenic Removal Facility 
Pull and replace the well pump and motor at Desert Station Well No. 3 

F. Winkelman: 

In the Winkelman water system, capital expenditures have been 

reduced primarily focusing on replacement of smaller capital items. There 

are no separately identified Company-funded capital projects within the 

Winkelman water system. 

Proposed Treatment Plant (Le., Arsenic Removal Facility) Additions 

DOES THE COMPANY INTEND TO CONSTRUCT ADDITIONAL 

ARSENIC REMOVAL FACILITIES IN THE EASTERN GROUP? 

Yes. Construction of the Oasis Arsenic Removal Facility expansion is 

underway and the Company is planning to expand the capacity of its 

Baseline Arsenic Removal Facility. 

WHY IS THE COMPANY EXPANDING THE TREATMENT CAPACITY OF 

THE OASIS ARSENIC REMOVAL FACILITY? 

Primarily due to the City of Mesa's refusal to continue to treat approximately 

3,000 acre-feet per year of the Company's CAP allocation, the Apache 

Junction water system (PWSID No. 11-004) supply is vulnerable to supply 

shortages. Without this CAP treatment capacity, this water system lacks 

redundancy and adequate capacity to reliably meet peak system demands. 

Based on the supply analysis completed by the Company attached as 

Exhibit FKS-3, expansion of the Oasis Arsenic Removal Facility is needed to 
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Q. 
4. 

Q 

4. 

Q. 
4. 

Q. 

4. 

provide adequate capacity to meet peak system demands and provide 

supply reliability. Currently, the arsenic removal facility can treat 3.5 MGD. 

The Company constructed a new well in 2006 to provide additional supplies 

within the Apache Junction water system and expansion of this facility will 

allow the Company to treat water from both Wells Nos. 13 and 19 and 

increase treatment capacity to 7.7 MGD. 

WHEN WILL THE PLANT CONSTRUCTION BE COMPLETED? 

Construction of the expansion began on May 4, 201 1. Currently, the project 

is on schedule for completion on or about December 30, 201 1. A copy of 

the selected contractor's construction schedule is attached as Exhibit FKS-4. 

WHAT IS THE COST TO DESIGN AND CONSTRUCT THE OASIS 

EXPANSION? 

The cost to design and construct the expansion of the Oasis Arsenic 

Removal Facility is $2,872,069. 

IS THIS UTILITY PLANT INCLUDED IN THIS RATE APPLICATION? 

Yes. The cost for this expansion is included in this rate application as post- 

Test Year Plant. 

WHY DOES THE COMPANY ALSO PLAN TO EXPAND THE 

TREATMENT CAPACITY OF THE BASELINE ARSENIC REMOVAL 

FACILITY? 

The existing capacity of the Baseline Arsenic Removal Facility is 6.5 MGD. 

In order to provide adequate supplies of water and improve system 

reliability, the capacity of Well No. 16 was increased to 2,500 gallons per 

minute ("GPM") and the Company drilled and equipped Well No. 18 in 2006 

which produces 1,000 GPM. The Company needs to expand the Baseline 

Arsenic Removal Facility to 8.6 MGD to accommodate this additional source 

of supply. 
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4. 

Q. 
4. 

The Company's Baseline Arsenic Removal Facility expansion is being 

designed and constructed to ensure adequate supply and reliability to meet 

peak system demands. 

Based on the supply analysis completed by the Company, attached 

as Exhibit FKS-5, an additional source of supply is required. This analysis 

determined that using the Company's existing wells was the least costly 

option to provide the additional source of supply as opposed to drilling and 

equipping new wells and constructing new arsenic removal facilities. These 

wells are currently used to back-up other supplies in the event of a well 

pump or motor failure. To fully use existing well capacity to meet peak 

demands, additional arsenic removal capacity is required. 

The Company's analysis also determined that the least costly option 

for removing arsenic from available supplies is to expand the existing 

capacity of the Baseline Arsenic Removal Facility. 

WHAT IS THE ESTIMATED COST TO EXPAND THE BASELINE 

ARSENIC REMOVAL FACILITY AS YOU HAVE STATED? 

The Company estimates the cost to design, permit and construct the 

Baseline Arsenic Removal Facility to be $1,846,017 and a copy of the 

preliminary cost estimate is attached as Exhibit FKS-6. 

WHAT IS THE STATUS OF THE BASELINE EXPANSION? 

The preliminary design effort on this arsenic removal facility expansion is 

under way. Preliminary construction plans have been completed and are 

included in Exhibit FKS-1. The preliminary schedule for completion of the 

Baseline expansion is shown below. 
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ACTIVITY 

Final Design and Permitting 

Bidding 

Equipment Procurement 

Construction 

Q. 

4. 

DURATION - START - COMPLETION 

8 months. Beginning June 1, 2013 

1 month 

5 months 

8 months. Completion date of March 1, 201 5 

The following table lists wells which currently supply water to the 

Baseline Arsenic Removal Facility: 

WELL No. 

Well No. 12 

Well No. 14 

Well No. 15 

Well No. 16 

Well No. 18 

CAPACITY 

650 gpm 

550 gpm 

1250 gpm 

2500 gpm 

1000 gpm I 

As noted, the expansion of this plant will provide for full use of well 

capacities within this water system and postpone the need for additional 

supplies for this area. 

HOW IS THE COMPANY PROPOSING TO RECOVER THE COST OF 

EXPANSION OF THE BASELINE ARSENIC REMOVAL FACILITY? 

The Company is proposing to recover the cost of expansion of the Baseline 

Arsenic Removal Facility through continuation of the ACRM, as addressed 

in Mr. Garfield's and Mr. Harris' testimony. 

In Decision No. 71 845, the Commission authorized continuation of 

the ACRM in the Company's Sedona and Superstition water systems. Mr. 

Harris also discusses continuation of the ACRM in his direct testimony. 
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YEAR 

2008 

2009 

2010 

Q. 

4. 

WII. 

Q. 

4. 

LEAKS REPAIRED 

327 
461 

51 7 

ARE THERE ANY OTHER WATER SOURCES IN THE EASTERN GROUP 

THAT MAY REQUIRE TREATMENT FOR ARSENIC? 

Not at this time. The Company monitors all of its sources of supply for 

various constituents to ensure they comply with the Safe Drinking Water 

Act, including the federally mandated arsenic MCL. The arsenic levels in 

some Eastern Group water system wells have been increasing; and it is 

likely that additional arsenic removal facilities may be required in the future. 

Transmission and Distribution System Maintenance 

ARE EFFORTS TO REDUCE WATER LOSS LIMITED TO CAPITAL 

EXPENDITURES ASSOCIATED WITH REPLACING AGING 

INFRASTRUCTURE? 

No. A significant amount of the Company's effort to reduce water loss is 

focused on maintenance of its transmission and distribution ("T&D") 

systems. The Company incurs a significant amount of operating and 

maintenance expenses to maintain its T&D systems by locating and 

repairing main breaks and service leaks. In 2010, the Company incurred 

$2,633,423 in T&D maintenance expenses for its water systems. In 

comparison, the Company's capital budget was $6.6 million. In other words, 

the Company incurred T&D maintenance costs equivalent to 40 percent of 

its capital budget. Between January 2008 and December 2010, the 

Company repaired over 1,300 leaks or nearly two leaks repaired each 

workday as shown in the table below. 

I Water Main and Service Line Leaks I 
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3. 

4. 

Q. 

4. 

HAS THE COMPANY BEEN ABLE TO MAINTAIN ITS NORMAL LEVEL 

OF T&D SYSTEM MAINTENANCE WITH THE CURRENT ECONOMIC 

CONDITIONS AND ITS COST REDUCTION EFFORTS? 

No. As explained by Mr. Harris in his direct testimony, the Company 

implemented a number of significant, but temporary, cost-cutting measures 

in response to the economic downturn beginning in 2008, including a 

focused reduction in the level of costs devoted to the maintenance of the 

Company's T&D systems to minimal levels sufficient to maintain adequate 

and reliable service. As discussed in Mr. Reiker's direct testimony, the 

Company succeeded in reducing T&D maintenance expenses by over 

$770,000, or 23.0 percent from 2007 levels. However, a consequence of 

the Company's cost-cutting measures was a further (though temporary) 

limitation in the Company's ability to adequately respond to and reduce 

water loss. 

CAN THE COMPANY CONTINUE TO REDUCE WATER LOSS AND 

MAINTAIN ITS T&D SYSTEMS EFFECTIVELY WITHOUT INCREASING 

THE AMOUNT EXPENDED ON THESE EFFORTS? 

No. The continued reduction and deferral of T&D maintenance (and 

associated expenses) will cause long-term maintenance problems and 

increased water loss. It is vital that, besides replacing old failing waterlines, 

the Company also increases spending to maintain its T&D systems back to 

more normal levels so it can adequately maintain and prolong the useful 

lives of such infrastructure and continue to reduce water loss. Though cost- 

cutting measures in 2008 (due to the recession) were meant to be only for 

the short-term, they were not intended as long-term reductions. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

VIII. 

Q. 

A. 

HOW WILL THE COMPANY BE ABLE TO REDUCE WATER LOSS IF 

T&D EXPENSES WERE REDUCED TO ABNORMALLY LOW LEVELS 

THROUGH COST-CUTTING MEASURES IN 2008? 

This can be accomplished by increasing proactive efforts to reduce water 

loss through preventive, rather than corrective, maintenance. However, 

resources above those currently existing are required in order to do so. The 

adjustment to maintenance expense proposed by Mr. Reiker accomplishes 

this. 

WILL THE COMPANY BE ABLE TO COMPLY WITH THE COMMISSION'S 

DIRECTIVE TO REDUCE WATER LOSS TO LESS THAN 10 PERCENT 

FOR ALL OF ITS SYSTEMS WITHOUT INCURRING ADDITIONAL T&D 

EXPENSES? 

No. A critical aspect of the Company's efforts to reduce water loss includes 

locating and repairing water main and service line leaks and breaks, all of 

which are ongoing maintenance expenses and not capital expenditures. 

WILL THE COMPANY BE BETTER POSITIONED TO COMPLY WITH THE 

COMMISSION'S WATER LOSS REDUCTION DIRECTIVE IF THESE 

ADJUSTMENTS ARE APPROVED? 

Yes. 

Off-Site Facilities Fee 

WHAT IS THE AMOUNT OF THE COMPANY'S PROPOSED OFF-SITE 

FACILITIES FEE? 

As discussed in Mr. Harris' direct testimony, the proposed Off-Site Facilities 

Fee tariff is $3,500 for each new service connection with a 518 x 3/4-inch 

meter and the amount increases for larger meter sizes. The proposed Off- 

Site Facilities Fee tariff is also included in Mr. Harris' direct testimony. 
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A. 

Q. 

A. 

WHAT FACILITIES DOES THE COMPANY PROPOSE TO FUND WITH 

THIS OFF-SITE FACILITIES FEE? 

The Company intends to use Off-Site Facilities Fees to fund major regional 

water supply and treatment facilities needed to meet the water supply 

requirements of the Company's growing customer base expected in the 

future. The facilities are primarily the Superstition CAP Regional Surface 

Water Treatment Plant ("Superstition CAP Treatment Plant") and the 

necessary T&D mains, storage tanks and booster pump stations needed to 

treat, store, pump and ultimately provide safe, reliable and adequate water 

service. This will also facilitate a transition to sustainable supplies. 

Sustainable supplies are needed to meet the needs of increased customers 

projected in the future in this area without added reliance on precious 

groundwater supplies. The preliminary estimated cost to design and 

construct the Superstition CAP Treatment Plant and all related infrastructure 

facilities is approximately $8.8 million, as detailed in Exhibit FKS-7. 

PLEASE DESCRIBE THE SUPERSTITION CAP TREATMENT PLANT. 

The Superstition CAP Treatment Plant is a surface water treatment plant 

being planned and designed to provide a renewable water source of supply 

for the Company's Apache Junction and Superior water systems within the 

Superstition Division. The Superstition Division has an annual CAP 

allocation of 6,285 acre-feet, representing a total need for nearly 6.0 MGD of 

treatment capacity. Additional available CAP water allocations may also 

become available in the future. A copy of the Superstition CAP Treatment 

Plant Siting study is included as Exhibit FKS-8. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

DOES THE CONSTRUCTION OF THE SUPERSTITION CAP 

TREATMENT PLANT REQUIRE SIGNIFICANT CAPITAL? 

Yes. At an estimated cost of $8.8 million, this represents one of the 

Company's largest capital projects. Mr. Harris has provided direct testimony 

describing the Company's proposed Off-Site Facilities Fee tariff to fund the 

Superstition CAP Treatment Plant and its related infrastructure. 

WHAT WILL THE RATE IMPACT BE FOR EXISTING SUPERSTITION 

DIVISION CUSTOMERS BY USING FACILITIES FEES TO FUND 

CONSTRUCTION OF THE SUPERSTITION CAP TREATMENT PLANT? 

There will be no rate impact. As described in Mr. Harris' direct testimony, 

the Superstition CAP Treatment Plant will be funded by developers from Off- 

Site Facilities Fees and not by the Company. As a result, those fees will be 

recorded as contributions in aid of construction and are not included in rate 

base. Existing customers will not have to pay for these facilities if they are 

funded through Off-Site Facilities Fees. 

WHY DOES THE COMPANY CONSIDER THE PROPOSED 

SUPERSTITION CAP TREATMENT PLANT TO BE A REGIONAL 

PLANT? 

Because it will be treating the Company's Apache Junction and Superior 

CAP allocations for use within both of these systems. The service area of 

these two water systems comprises approximately 152 square miles. 

HOW MANY CONNECTIONS COULD BE SERVED BY THE 

SUPERSTITION CAP TREATMENT PLANT? 

Based on the average residential water usage in the Apache Junction and 

Superior water systems of 7,633 gallons per month (See Schedule H-2, 

Page 4 of the Company's Application), or 0.28 acre-feet per year, at build- 

out capacity, the Superstition CAP Treatment Plant could supply up to 
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Q. 

A. 

22,446 residential units. Based on the first phase capacity of 3.0 MGD 

(3,360 acre-feet annually), the Superstition CAP Treatment Plant will have 

the capacity to supply approximately 12,000 residential units. In addition to 

the Company's existing Superstition allocations, there is the potential to 

secure contracts for non-Indian agricultural priority CAP water and to lease 

CAP supplies from other subcontractors. 

IN ADVANCE OF CONSTRUCTION, WHAT OTHER STEPS WILL THE 

COMPANY TAKE TO PREPARE FOR THE SUPERSTITION CAP 

TREATMENT PLANT AND RELATED FACILITIES? 

There are several engineering tasks that must be completed in advance of 

the construction. These include: 

1. 

2. 

3. Submit design and construction drawings to the U.S. 

Department of the Interior's Bureau of Reclamation and ADEQ 

for environmental approvals. 

Obtaining a Pinal County Conditional Use Permit. 

Coordinating with the local power company to bring power to 

the Superstition CAP Treatment Plant and its associated 

booster pump stations and to establish telecommunication, 

sewer and other utility or supporting services. 

Acquiring real property for the treatment plant. 

Acquiring rights-of-way, permits or easements. 

4. 

5. 

Upon completion of the above-referenced engineering tasks, the 

Company will prepare necessary documents to bid the design, which will 

culminate in the completion of full construction drawings for the Superstition 

CAP Treatment Plant. 
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A. 

Q. 

A. 

Q. 

A. 

WHAT IS THE CURRENT STATUS OF THE SUPERSTITION CAP 

TREATMENT PLANT? 

As noted previously in my direct testimony, the Company has completed a 

siting study to determine the most cost-effective and optimal location. In 

addition to the siting study, the Company has also completed an evaluation 

of treatment processes, a conceptual site plan, equipment sizing and 

process flow diagram. A copy of this report is attached as Exhibit FKS-9. 

WHAT TREATMENT PROCESS WAS SELECTED FOR THE 

SUPERSTITION CAP TREATMENT PLANT? 

Based on the quality of CAP surface water and constituents required to be 

removed, the needs of the Apache Junction and Superior water systems 

and size of the treatment facility needed, the selected treatment process 

uses a microfiItration/ultrafiltration membrane type filtration treatment 

system. 

WHAT ARE THE PRIMARY COMPONENTS OF A MICROFILTRATION/ 

U LTRAFl LTRATION ("M FIU F") SURFACE WATER TREATMENT 

PLANT? 

The primary components in order of the actual process are as follows: 

Raw water pump station; 

Addition of an oxidant and coagulant (Potassium Permanganate and 

Powder Activated Carbon); 

Rapid mixer; 

0 Membrane (i.e., MF/UF) filtration; 

UV disinfection followed by chlorination; 

Finished water storage; and, 

Finished water pump station. 
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Q. 

A. 

The process flow diagram for the Superstition CAP Treatment Plant is 

included in the report attached as Exhibit FKS-9. 

WHAT ARE THE PRIMARY ADVANTAGES OF CONSTRUCTING A 

MICROAJLTRA FILTRATION SURFACE WATER TREATMENT PLANT IN 

THIS APPLICATION? 

The primary advantages of a MF/UF water treatment plant for small to 

medium yield systems over a conventional water treatment plant are as 

follows: 

Smaller footprint which requires less real property lowering the cost of 

construction; 

The Water Treatment Plant ("WTP") could be easily expanded for 

additional capacity because of its modular design; 

Reduced amount of pretreatment chemicals used such as coagulants 

and chlorine; 

Ability to respond to varying water system demands by increasing the 

WTP production capacity; 

Consistent performance (Le., quality of water), in terms of particle and 

microbial removal; 

Provides greater than 4 log (Le., 99.99 percent) removal of bacteria, 

Giardia cysts and cryptosporidium cysts in the permeate or finished 

water prior to disinfection; 

Reduced residual waste stream because of the reduced amount of 

pretreatment and backwash water coagulant chemicals used; and, 

The reduced amount of chemicals used in the MF/UF WTP process 

contributes to lower construction and operational costs. 
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Q. 

9. 

Q. 

9. 

IX. 

R. 

4. 

WHEN DOES THE COMPANY EXPECT TO START CONSTRUCTION OF 

THE SUPERSTITION CAP TREATMENT PLANT AND ASSOCIATED 

FACl LITIES? 

Construction of the Superstition CAP Treatment Plant and related 

infrastructure facilities will start when sufficient funds are collected from the 

proposed Off-Site Facilities Fee. Collection of the required funds is 

dependent on customer growth in the Superstition Division. Exhibit FKS-10 

depicts the construction schedule anticipated for this sustainable supply 

water facility based on current growth projections. 

WILL THE SUPERSTITION CAP TREATMENT PLANT BE 

CONSTRUCTED IN PHASES? 

Yes. The phasing of the proposed infrastructure related to the Superstition 

CAP Treatment Plant is depicted in Exhibit FKS-10. Once the real property 

is acquired and the treatment plant and pipeline design and permitting are 

complete, the treatment plant is expected to be constructed within a 24- 

month time period, as described in Exhibit FKS-11. 

Reducing Water Loss - Current Program 

HOW DOES THE COMPANY MEASURE AND REPORT WATER LOSS? 

The Company calculates and reports water loss in accordance with ADWR 

requirements, specifically in accordance with ADWRs Third Management 

Plan. Each Management Plan defines water loss and establishes the 

methods for calculating its percentage. For the Company's water systems 

not regulated under ADWRs Management Plan, the same methodologies 

are employed. 

For the Third Management Plan, ADWR allows water providers to 

exclude certain non-revenue water used for specific purposes from the 

water loss calculation. Those allowed non-revenue system uses are 
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Q. 

4. 

Q. 
4. 

summarized in section 5.7.6.2 of the Third Management Plan titled, 

"Distribution System Requirements" and are listed in detail in Appendix 5-M. 

The Company uses the Third Management Plan water loss calculation 

methods in accordance with Appendix 5-M. Pertinent excerpts from the 

ADWR Third Management Plan for the Phoenix Active Management Area 

are attached as Exhibit FKS-12. 

PLEASE DESCRIBE THE COMPANY'S EFFORTS TO REDUCE WATER 

LOSS IN ITS SYSTEMS, SPECIFICALLY THE EASTERN GROUP 

WATER SYSTEMS THAT ARE THE SUBJECT OF THIS GENERAL RATE 

CASE. 

Reducing water loss within the Company's water systems is an ongoing and 

concerted effort by the Company. These water systems include community 

and non-community water systems. Water loss for each system is tracked 

monthly and analyzed by each Division Manager. Division Managers direct 

employees to monitor, locate and repair leaks using the Company's leak 

detection equipment and track and record those efforts each month. The 

Company's upper management reviews monthly reports from the Division 

Managers that detail their activities in detecting, locating and repairing leaks. 

This information is closely monitored and carefully scrutinized to ensure that 

water loss is kept to a cost-effective minimum. 

WHAT DO YOU MEAN BY "COST-EFFECTIVE MINIMUM"? 

By "cost-effective minimum", I am referring to the level of system water loss 

that normally occurs as part of water system operations without: (1) having 

to divert financial resources from projects that are more urgent and 

necessary to ensure the provision of reliable and adequate service; and (2) 

requiring a level of investment that would be unduly burdensome on the 

Company's very limited capital budget and on customers' rates. 
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Q. 

A. 

YOU ALSO MENTIONED THAT THE COMPANY USES LEAK 

DETECTION EQUIPMENT. IS THIS EQUIPMENT USED IN THE 

EASTERN GROUP WATER SYSTEMS? 

Yes. For a complete description of the Company's leak detection 

equipment, see Section 3.2 of Exhibit FKS-13. To provide for a more 

effective ongoing leak detection program, reducing water loss has been fully 

integrated into the Company's daily operations. The Company purchased 

leak detection equipment so that its employees can perform the required 

leak surveys, as described below. 

In 2003, the Company purchased its first digital leak correlator and a 

digital data logger for use in locating leaks. Training was provided to a 

number of the Company's employees. Based on the initial success in using 

this equipment, the Company purchased a second set of leak correlators 

and digital data loggers. This equipment is used throughout the Company 

and the Company's system operators have become more proficient and 

experienced with the use of these types of equipment. As a result, the 

Company purchased additional digital leak correlators. Currently, each 

Division has and routinely uses at least one set of leak correlators. In 

systems where additional digital leak correlators were needed to adequately 

maintain the system, the Company authorized the purchase of two units. 

Currently, the Company owns eight digital leak correlators and four digital 

data loggers, which are used throughout the Company's water systems. 

The Company intends to purchase two additional digital data loggers in 

2012. Once these two additional digital data loggers are purchased, each 

Division manager will have a set of digital data loggers. For a complete 

description of the Company's leak detection equipment, See Section 3.2 of 

Exhibit FKS-13. 

J:\RATECASEKOI 1 EASTERN GROVP\SchneideNinal_080411 .daw 45 
:KS:LAR:JRC 8/5/201111 46AM 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

P. 

4. 

a. 
4. 

The Company has been successful in reducing water loss, in large 

part, through its ongoing water loss monitoring and use of this leak detection 

equipment. The Company continually monitors, evaluates and reviews its 

success with this equipment and intends to purchase additional digital leak 

correlators and digital data loggers in future years as needed. 

IS THE COMPANY DOING MORE TO MONITOR AND REDUCE WATER 

LOSS? 

Yes. The Company has prepared a comprehensive analysis outlining the 

historical, current and anticipated future efforts and requirements to 

effectively reduce water loss in those Eastern Group water systems where 

water loss exceeds 10 percent or where water loss is increasing. This initial 

report, titled "Water Loss Reduction Program for Water Systems in the 

Eastern Group" dated August 1 , 201 1 is attached to this testimony as Exhibit 

FKS-13. For San Manuel, Sierra Vista and Winkelman, the Company seeks 

to reduce water loss through similar efforts in the following four categories: 

1) water main and service line repair and replacement; 2) use of leak 

detection equipment to monitor the system for leaks; 3) water meter 

selection review; and 4) meter repair, maintenance and replacement 

program. 

CAN YOU SUMMARIZE THESE CATEGORIES IN MORE DETAIL? 

Yes. The category summaries follow. 

WATER MAIN AND SERVICE LINE REPAIR AND REPLACEMENT 

PROGRAM 

The Company reduces water loss caused by leaks and water main 

and service line breaks by locating and repairing such leaks and breaks and 

through water main or service line replacements. The Company schedules 

repairs of smaller water main and service line leaks as soon as possible, but 
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in the case of main breaks, the Company makes repairs on an emergency 

basis. Identifying sources of water loss caused by unidentified water main 

and service line leaks require the use of more advanced methods of 

detection, such as through the use of digital leak detection or correlation 

equipment and by conducting leak surveys. Meter readers report observed 

service and water main leaks in their normal course of reading meters and 

enter such information into data entry devices used to generate service 

repair orders. Meter readers serve an essential role in system monitoring as 

they operate in every part of each water system each month and report 

signs of leaks and/or breaks through visual inspection. 

LEAK DETECTION 

As discussed above, the Company relies primarily upon two 

complementary types of leak detection equipment in its water systems, 

digital data loggers and digital leak correlators. Use of this equipment 

allows the Company to identify the location of water leaks more efficiently 

than other, more labor intensive methods. One type of leak detection 

equipment, the digital data logger, is used to survey a larger area of the 

distribution system to locate leaks that would not otherwise be located by 

visual inspection/observation techniques. A second type of leak detection 

equipment, the digital leak correlator, is used to pinpoint the location of leaks 

on a real-time basis, as well as confirming or validating locations of 

suspected leaks identified through surveys conducted with the digital data 

logger. Other types of devices are also used to "listen for leaks" throughout 

the Company's water systems. The Company's system operators are 

professionally trained in the operation of these types of digital leak detection 

equipment. The use of this type of equipment has proven to be an effective 

method of locating leaks and in helping to reduce water loss. 
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METER SELECTION REVIEW 

The Company's Engineering department, using information provided 

by the Company's meter shop in Coolidge, reviews new meter applications 

prior to establishing water service. Typically, 518 x 3/4-inch water meters 

are installed for new residential subdivisions. Both residential and non- 

residential meter applications that require 1 -inch or larger water meters 

result in wide ranges of flows and some applications may include fire flows. 

The Company's Engineering department chooses the most appropriate 

meter for each application that meets the service needs and can accurately 

measure the quantity of water provided throughout the expected range of 

customer flows. 

METER MAINTENANCE PROGRAM 

The Company's meter maintenance program establishes the criteria 

for meter removal, repairs and replacement. Instead of simply replacing a 

water meter based on its number of years in service, the Company's meter 

shop has established comprehensive change-out criteria based on total 

gallons, water quality and length of time in service for each water system. 

The water quality characteristics of individual water systems can have a 

significant impact on the service life of a metering device and, as a result, 

maintenance criteria typically vary between systems. 

The Company's meter shop performs periodic random tests of each 

water system's meters to provide an ongoing assessment of the suitability of 

meter change-out criteria for each system. In this manner, the Company 

ensures that meter accuracy is maintained within industry standards and is 

confirmed through meter testing. The Company's water systems are current 

with their meter maintenance program and ongoing meter testing program. 
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Q. 

A. 

Q. 

A. 

IS THE COMPANY'S METER REPAIR PROGRAM AN EFFECTIVE AND 

COMPREHENSIVE PROGRAM? 

Yes. I am not aware of any private or public water utility in Arizona that 

manages its meter program as aggressively and efficiently as the Company. 

Our meter repair and maintenance technicians routinely instruct other water 

utilities' personnel on such advanced practices at utility conferences. The 

Company is a leader within the water industry in this regard. The 

Company's meter shop is able to test meters ranging in size from 5/8 x 3/4- 

inch to 12-inch and with a flow testing range of 0.25 GPM to 1,000 GPM. In 

fact, other water utilities periodically ask our meter technicians to test their 

meters to verify meter accuracy. The Company's meter shop tests meters 

for the Commission when requested to do so. 

In addition, the Company's President, Mr. Garfield, serves on 

A W N S  Water Meter Standards Committee, which establishes water meter 

accuracy, repair and other standards for the water industry. 

ARE THESE CATEGORIES OF WATER LOSS REDUCTION METHODS 

TYPICALLY USED BY WATER COMPANIES? 

Yes. The water main and service line maintenance programs and the use of 

leak detection equipment are standard water industry practices. However, 

the Company's Eastern Group contains water infrastructure that is over 100 

years old and is showing signs of failure. The Company's efforts to cut 

water loss and eliminate the sources of water loss are discussed in more 

detail in Section 3 of the report attached as Exhibit FKS-13. 
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K. 

Q. 

4. 

Q. 

4. 

Q. 
4. 

Reducing Water Loss - Distribution System Improvements 

DID THE COMMISSION ESTABLISH A LIMITATION ON WATER LOSS IN 

DECISION NO. 71845? 

Yes. In Decision No. 71845, page 92, lines 26-28 and page 93, lines 1-8, 

the Commission ordered: 

"That Arizona Water Company shall reduce the non-account 
water for each of its systems to less than 10 percent by July 1, 
2011. For those systems that have not achieved a water loss 
rate of less than 10 percent by July 1, 2011, AWC should 
evaluate the systems and prepare a report demonstrating how 
the Company plans to reduce water losses to less than 10 
percent. If the Company contends that reducing water losses 
to less than 10 percent is not cost effective, it should submit a 
detailed cost analysis and explanation demonstrating why the 
water loss reduction to less than 10 percent is not cost 
effective. Absent extraordinary circumstances, and with 
compelling supporting documentation, no system should be 
permitted to maintain non-account water above 15 percent. 
The water loss report should be filed with Docket Control, as a 
compliance item in this docket, by no later than December 31, 
201 1 .'I 

HAS THE COMPANY DOCUMENTED AND QUANTIFIED ITS EFFORTS 

TO REDUCE WATER LOSS IN WATER SYSTEMS IN THE EASTERN 

GROUP? 

Yes. The Company has prepared an initial detailed report titled "Water Loss 

Reduction Program for Water Systems in the Eastern Group", attached to 

this testimony as Exhibit FKS-13, which specifically evaluates water loss in 

the Company's Eastern Group water systems of Apache Junction, Bisbee, 

Miami, Oracle and Superior. Section 3.0 of Exhibit FKS-13 details the 

Company's historical and ongoing efforts to reduce water loss in these 

systems. 

PLEASE DISCUSS THE WATER LOSS ANALYSIS. 

In addition to an overview of the existing water system, the Company's 

analysis also identifies measures to reduce water loss. The Company also 
I \RATECASE\2011 EASTERN GROUWSchneide~inaI-Op80411 don; 50 
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Q. 

A. 

Q. 

A. 

conducted a distribution system analysis, including age, size, material type, 

leak history, soil conditions and other pertinent information, to evaluate all of 

its water main and service line infrastructure. This analysis included the 

development of detailed recommendations of utility plant improvements 

needed to reduce water loss. These recommendations include specific 

projects and detailed design and construction cost estimates. As I also 

discuss on pages 74-78, several water mains have been replaced in the 

Bisbee, Miami, Oracle and Superior water systems to help move towards 

compliance with the Commission's directive that the Company "shall reduce 

the non-account water for each of its systems to less than 10 percent by 

July 1, 201 1 .'I 

HAVE YOU REVIEWED WATER LOSS FOR THE COMPANY'S EASTERN 

GROUP WATER SYSTEMS? 

Yes. As of December 2010, three water systems have water loss 

percentages greater than 10 percent including one water system with a 

water loss percentage greater than 15 percent. 

WHICH WATER SYSTEMS ARE THOSE? 

The Miami and Oracle water systems had an overall water loss of 11.54 

percent and 12.62 percent, respectively, for the calendar year 2010. The 

Bisbee water system had a water loss of 15.61 percent for the calendar year 

201 0. 

The Bisbee water system was severely impacted by the record 

setting freezing temperatures over several days at the end of January and 

into early February, 201 1. Temperatures at the Bisbee-Douglas airport 

registered 8 degrees while frozen water pipes and heating problems caused 

the closure of the Bisbee Unified School District. A number of the 

Company's transmission lines, waterlines and above-ground piping in 
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CALENDAR YEAR 
2009 REPORTED 

WATER Loss PWS ID No. 

certain areas of Bisbee froze. The Company brought in employees from 

other Divisions, hired contractors and worked overtime to repair ruptured 

lines. With the Company's quick response and repair efforts no significant 

outages were reported and water loss was significantly less than what could 

have occurred. However, this event increased water loss from 15.61 

percent reported in December 2010 to 17.08 percent calculated in April 

201 1. 

Water loss in the Superior water system has historically fluctuated 

above and below 10 percent and the Apache Junction water system has an 

increasing trend in water loss. Because of these factors, these two systems 

were also included in the Company's Water Loss Reduction Program. The 

following table summarizes the Eastern Group water loss by ADEQ public 

water system for calendar year 2009, 2010 and for the twelve month period 

ending April 201 1. 

CALENDAR YEAR 
201 0 REPORTED 

WATER Loss 

ARIZONA WATER COMPANY 
Eastern Group 

Lost and Unaccounted for Water 

Oracle 

Miami 

12-MONTH ROLLING 
AVERAGE ENDING 

APRIL 201 1 

11-019 12.75 12.62 
04-002 7.26 11.54 

SYSTEM 

Superior 

Winkelman 

~~~ 

11-012 10.39 9.77 
04-003 5.27 4.84 

ApacheJunction I 11-004 I 8.02 1 7.28 

Bisbee I 02-001 I 16.13 1 15.61 

1 (Reported under I 11-019 Oracle) 
SaddleBrooke 
Ranch 

San Manuel I 11-020 I 9.89 1 6.17 
Sierra Vista I 02-004 I 5.94 1 5.74 
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Q. 

4. 

Q. 

4. 

DID ANY OTHER EASTERN GROUP WATER SYSTEM HAVE WATER 

LOSS GREATER THAN 10 PERCENT IN THE COMPANY'S LAST RATE 

CASE? 

Yes. The Company's Superior water system's water loss exceeded 10 

percent for calendar year 2007. Since then, the Company has been 

successful in reducing water loss in this system. The reported annual water 

loss was 10.39 percent and 9.77 percent for calendar years 2009 and 201 0, 

respectively. However, with the aging infrastructure, failing water mains and 

unique characteristics of this water system and with pressures of more than 

800 psi, it is unlikely that this reduced water loss percentage can be 

sustained for long without replacing failing service lines and water mains. 

THROUGH THIS INITIAL DETAILED REVIEW AND ANALYSIS OF 

WATER LOSS COMPLETED BY THE COMPANY, WHAT WERE THE 

FINDINGS? 

For discussion purposes, I will divide my summary of the detailed review 

and analysis into the following three sections, Bisbee, Oracle and 

Superstition. 

Bisbee: 

In reviewing the Company's efforts to reduce water loss, it was 

determined that between January 201 0 and December 201 0, water system 

operators spent nearly 6,000 man-hours monitoring, detecting and repairing 

water main and service leaks and breaks throughout the Bisbee water 

system. This is equivalent to approximately three full-time Company 

employee working 40 hours per week for an entire year. 

A review of the Bisbee water system showed that many of the water 

system's water mains have been in service since the early 1900s and are 

beyond their useful service life. Many of the older water mains, some as 
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small as 2-inch, do not comply with today's minimum standards. Because of 

their age and industry practice at the time, modern corrosion protection was 

not available when these types of water mains were installed and, as a 

result, are susceptible to numerous leaks, which are difficult to detect, locate 

and repair. 

The following three sets of charts and tables show the miles of main 

in service by size, by material type and by decade installed within the Bisbee 

water system, respectively. 

MILES OF WATER MAIN IN SERVICE BY DIAMETER 
12-INCH BISBEE 

14-INCH 1 0-INCH 
5.02 \ 2'99v 0.06 

8-INCH 

6-INCH - 
22.54 \ 

2.5-INCH 
0.10 

A 
3 -INCH 
3.37 

6*" 
1 4 - I N C H  

10.82 

w 5  2-INCH 

2.5-INCH 

3-INCH 

4-INCH 

6-INCH 

8-INCH 

10-INCH 

12-INCH 
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The table above shows that 36.72 miles or over 193,893 LF of water .... . . 
,,.I I. .... 
1 '  

. . . . .  . - .  
mains in service today are less than six inches in diameter. 

The chart and table -. . below show miles of water main currently in 

service by material type. ' Over 45 miles of Bisbee's water mains are either 
. . .. . . -  .~ 

Steel or Galvanized Steel. 

Miles of Water Main in Service by Material Type 
Bisbee 

UNSP 
n ?n 

CA 
14.00 

I 

PV 
0.88 

CI 
~ 0.45 

H CA - Cement Asbestos \ /  
H CI - Cast Iron 

rn CU - Copper 

H DI - Ductile Iron 

H GS - Galvanized Steel 

H PVC - Polyvinyl Chloride 

L1 STL - Steel 

8.22 
P 

GS 
5.75 

The chart and table below depict the miles of water main installed by 

decade that are still in service. Thirty-four percent (24 miles or over 129,000 
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LF) of the water mains currently in service were installed prior to 1950 and 

are over 60 years old. As described in Section 7.2 of the analysis detailed in 

Exhibit FKS-13, most of these water mains are at or are nearing the end of 

their useful service lives. 

MILES OF WATER MAIN IN SERVICE BY DECADE INSTALLED 
BISBEE 

2000-2009 UNSPECIFIED 

1990-1999 3.97& ‘lg;;;;o!3 

4.63 L 1900-1909 
1910-1919 

1980-1889 . 
7.00, 

1970-1979 4 
3.77 

1920-1929 
1930-1939 
1940- 1949 

1920-1929 W 1950-1959 

1960-1969 
1970-1979 

1.27 1980-1889 
1990-1999 
2000-2009 

I 1940-1949 
4.49 

10.57 > 1950-1959 
‘I 

r 
1960-1969 UNSPECIFIED 

16.49 

I 1940-1 949 I 4.49 1 2000-200 3.97 

The following graph shows the linear feet of water main installed by 

year since 1900. Note the significant length of water mains added 

1900-1 909 and 1950-1 959. 
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WATER MAINS INSTALLED BY DECADE 
BISBEE 
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Oracle: 

In reviewing the Company's efforts to reduce water loss, it was 

determined that between January 2010 and December 2010, the water 

system operators spent nearly 500 man-hours monitoring, detecting and 

repairing water main and service leaks and breaks throughout the Oracle 

water system. This is equivalent to approximately one full-time Company 

employee working 10 hours per week for an entire year. 

A review of the Oracle water system showed that many of the water 

system's water mains have been in service since the early 1950s. This 

water system experienced moderate growth from 1950 to 1990 and, with 

that growth, came the installation of a large amount of CA water mains as 

well as the installation of plastic water service lines. Unfortunately, plastic 

service lines have proven to become brittle and split longitudinally. 
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Repairing this type of' service line'is not effective,"these service lines are 

normally replaced when leaks are discovered. It is estimated that 

approximately 100 failing plastic service lines have been replaced since 

2000. However, over 450 of the failing plastic service lines remain in service 
< .  

and need to be replaced in the very near future. Without these 

replacements, water loss is expected to increase. 

The following three sets of charts and tables show the miles of main 

in service by size, by material type and by decade installed within the Oracle 

water system, respectively. 

MILES OF WATER MAIN IN SERVICE BY DIAMETER 
ORACLE 

52-INCH 
12-INCH 2.07 

3 8-INCH 
12.51 

1 

a 

-CINCH 
23.12 

W 5 2-INCH 

W 4-INCH 

W 6-INCH 

W 8-INCH 

0 12-INCI 
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The table above shows that 14 miles (over 74,000 LF) of water mains 

in service today are less than six inches in diameter. 

The chart and table below show the number of miles of water main 

currently in service by material type. A majority of the water mains are 

Cement Asbestos. 

MILES OF WATER MAIN IN SERVICE BY MATERIAL TYPE 
ORACLE 

GS 
1.73 - 

18.0: 

cu Ila 
0.08 

ST 

rn CA - Cement Asbestos 

rn CU - Copper 

rn DI - Ductile Iron 

rn GS - Galvanized Steel 

rn PVC - Polyvinyl Chloride 

rn ST - Steel 

\ CA 
38.83 
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The chart and table below depict the miles of water main installed by 

decade that are still in service. Thirty-nine miles (over 205,000 LF) of CA 

water mains currently in service were installed from 1959 to 1986. As 

described in Section 6.2 of the analysis detailed in Exhibit FKS-13, many of 

the plastic service lines are reaching the end of their useful service lives. 

MILES OF WATER MAIN IN SERVICE BY DECADE INSTALLED 
ORACLE 

UNSPECIFIED, 
0.29 

2000-2009 
4.56 

1980-1889 
7.65 

1950-1959 

1960-1969 

w 1970-1979 

1980-1889 

1990-1999 

E 2000-2009 

UNSPECIFIED 
P L 1 9 6 0 - 1 9 6 9  

15.32 

I Y./U-l979 
7.70 

The following graph shows the linear feet of water main installed by 

year since 1959. Note the significant length of water mains added in the 

mid-I 950s and 1990s. 
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WATER MAIN'S INSTALLED BY DECADE 
ORACLE 
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S u De rs t i tion : 

In reviewing the Company's efforts to reduce water loss, it was 

determined that between January 201 0 and December 2010, water system 

operators spent nearly 14,000 man-hours monitoring, detecting and 

repairing water main and service leaks and breaks throughout the 

Superstition Division. This is equivalent to approximately seven full-time 

Company employees working 40 hours per week for an entire year. 

A review of the Superstition Division showed that some of the water 

system's water mains have been in service since the early 1910s and are 

well past their useful service lives. Many of these old water mains, some 

smaller than 2-inches in diameter, do not comply with today's minimum 

standards. Because of their age and industry practice at the time, modern 
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corrosion protection was not available when these types of water mains 

were installed and, as a result, are susceptible to numerous leaks, which are 

difficult to detect, locate and repair. 

The Superstition Division experienced a significant amount of growth 

during the mid-1970s and the 1990s. With the growth in the 1970s came 

the installation of a large amount of CA water mains, as well as the 

installation of plastic service lines. Unfortunately, plastic service lines have 

proven to become brittle and split longitudinally. Repairing this type of 

service line is not effective. These service lines are normally replaced when 

leaks are discovered. It is estimated that approximately 1,900 failing plastic 

service lines have been replaced since 2000. However, over 4,250 of the 

failing plastic service lines remain and require replacement in the very near 

future. Without these replacements, water loss is expected to increase. 

The following three sets of charts and tables show the miles of main 

in service by size, by material type and by decade installed, within the 

Superstition Division , respectively . 
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MILES OF WATER MAIN IN SERVICE BY DIAMETER 
SUPERSTITION 

20-INCH 
36-INCH 5 2-INCH 

H5 2-INCH 
/ 4-INCH 3-INCH 

1 O-INCH 
0.65 

1 8-INCHl 
106.35 

/ 46.49 4-INCH 

6-INCH 
%INCH 
10-INCH 
12-INCH 

Y 16-INCH 
Y 20-INCH 
u24-INCH 

36-INCH 

\6-INCH 
203.15 

The table above shows that 81 miles (over 429,626 LF) of water 

mains in service today are less than six inches in diameter. 

The chart and table below show the number of miles of water main 

currently in service by material type. A majority of the water mains are 

either DI or CA; yet, nearly 11,600 LF of water main were constructed of 

unprotected metal. 
. .  . .  . .  
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MILES OF WATER MAINS IN SERVICE BY MATERIAL TYPE 
SUPERSTITION DIVISION 

PVC ST UNSP 
6.28, 24.66 ,0.95 HDPE 

2.74\ 

GS - 
20.54 

DI 
231.04 

W CA - Cement Asbestos 

W CI - Cast Iron 

PI CLC - Cement Lined Concrete 

rn CU - Copper 

R DI - Ductile Iron 

E GS - Galvanized Steel 

tii HDPE - High Density Polyethylene 

ti PVC - Polyvinyl Chloride 

Y ST - Steel 

El UNSP - Unspecified P 
CI 
5.49 

0.06 2.41 

CLC - Cement Lined 
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The chart and table below depict the number of miles, of water main 

installed by decade that are still in service. Three percent (19 miles or over 
..-. * . .  . . . . .  . .... 

101,000 LF) of water mains currently in service were installed prior to 1950 

and are over 60 years old. As described in Section 5.2 of the analysis 

detailed in Exhibit FKS-13 much of this water main is at or is nearing the 

end of its useful service life. 

MILES OF WATER MAIN IN SERVICE BY DECADE INSTALLED 
SUPERSTITION 

UNSPECIFIED 

2000-2009 
92.44 -1960-1 

1 
1990- 1999 - 

122.00 
1 

F 

r F  

c 

0-1889 
83.60 

969 
1910-1919 
1920- 1929 

ml930-1939 
1940- 1949 
1950-1959 
1960-1969 
1970-1979 
1980-1889 
1990- 1999 

’ 11970-1979 2000-2009 

38.83 

UNSPECIFIED 116.70 

I 1 9 1 0-1 91 9 1 0.19 1970-1979 1 16.70 

I 1920-1 929 0.16 1980-1989 83.60 
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The following graph shows the linear feet of water mains installed by 

year since 191 7. Note the significant length of water mains added in the 

1970s and in the 1990s. 

WATER MAINS INSTALLED BY DECADE 
SUPERSTITION 
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I. THE FOREGOING DETAILED INFORMATION, CHARTS AND GRAPH 

SHOW A NEED TO REPLACE A SIGNIFICANT AMOUNT OF WATER 

MAINS AND SERVICE LINES WITHIN THIS WATER SYSTEM. HOW 

DOES THE WATER INDUSTRY CALCULATE THE COST OF 

REPLACING INFRASTRUCTURE? 

In several ways. For example, the Handy Whitman Index of Public Utility 

Construction Costs is an engineering cost index that tracks the cost of 

constructing various types of public utility plant in different parts of the 

country. This index compares the cost of constructing public utility plant 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

from one time period to another. As an example, water mains that were 

installed in 1921 have a cost index of 27, while the current index for water 

mains is 587. 

WHAT DOES THIS CHANGE IN ENGINEERING COST INDEX MEAN IN 

TERMS OF DOLLARS TO INSTALL T&D MAINS IN 2010 VERSUS 

INSTALLING T&D MAINS IN 1921? 

The index is used to project construction costs using today's cost index and 

comparing it to the cost index for the time period of the original installation. 

In the example above, the 2010 cost index (587) divided by the 1921 cost 

index (27) shows that the cost of constructing cast iron or ductile iron water 

mains in 2010 is almost 22 times the cost of installing the same pipe under 

the same conditions that may have existed in 1921. 

DOES THIS ENGINEERING COST INDEX ACCOUNT FOR THE FULL 

REPLACEMENT COST? 

No. This engineering cost index does not account for cost increases caused 

by changes in construction conditions. 

PLEASE EXPLAIN FURTHER WHAT YOU MEAN BY CHANGES IN 

CONSTRUCTION CONDITIONS. 

As a more detailed example of what is meant by this term, in many of the 

Company's water systems with older water mains, the T&D mains were 

installed before streets were paved, curbing and gutters installed, telephone 

lines installed and other more recent underground utilities installed. 

Therefore, the cost of any replacement of T&D mains in these areas would 

have to include the cost of repairing streets and sidewalks, implementation 

of traffic control measures and working around other underground and 

above-ground installations to protect them against damage. 
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Q. 

A. 

HAS THE COMPANY PREPARED A TIMETABLE TO REPLACE THIS 

INFRASTRUCTURE? 

Not yet. For each of the three areas discussed previously, Bisbee, Oracle 

and Superstition, I will again divide the discussion into each category. 

Bisbee: The Nessie Curve analysis is a predictive method to graph 

annual replacement needs based on the date of water main installations and 

their expected useful life. For the Bisbee water system, the graph below 

shows the predicted water main replacements needed versus historical 

replacement rates based on the average replacement rate between 2000 

and 2010. Based on the current replacement rate, the Company has 

determined that it would take over 170 years to replace the existing 

infrastructure. The graph clearly depicts the current scenario where the 

existing replacement rate is not sufficient to keep pace with actual water 

system replacement needs. The analysis shows that approximately 140,000 

LF of water mains already need to be replaced in the Bisbee water system. 

Another 40,000 LF of water main will need to be replaced over the next 10 

years. Replacement of 180,000 LF of water mains represents 47 percent of 

the Bisbee water system. The estimated cost to replace 180,000 LF of 

water main is $23.5 million, as detailed in Exhibit FKS-14. 
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. .: . .  

WATER MAINS NEEDING REPLACEMENT vs. REPLACED 
. . . . .  ..... BISBEE WATER SYSTEM . . . . . . .  . . . . . .  400,000 

2000 2010 2020 2030 2040 2050 2060 2070 2080 

YEAR 

At the historical replacement rate of 2,200 LF annually, the Company 

will continue to fall further behind on water main and service line 

replacements for its Bisbee water system. Replacement costs will continue 

to increase further limiting the quantity of aging and failing water mains and 

service lines that the Company may be able to replace. With 100+ year-old 

pipe already near failure or failing, replacing this aging infrastructure now or 

in the near future is critically needed to reduce water loss and ensure 

reliable and adequate water service. Without a DSlC or some other funding 

mechanism, or higher returns on equity, the required replacement rate 

cannot be achieved. 
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. .  . . .. L. Oracle: 

For the Oracle water sysrem, the graph below shows the predicted water''' : 
. . . .  

I . .  . *. 

main replacements needed versus historical replacement rates based on the 

average replacement rate between 2000 and 2010. Based on the current 

replacement rate, the Company has determined that it would take more than 

70 years to replace the failing service lines alone. The Company is planning 

to replace approximately 10,500 LF of problematic mains based on the 

complete review of the documented water main and service line repair 

history and the Nessie Curve Analysis. The estimated cost to replace 

approximately 10,500 LF of water mains and 450 service lines is $1.8 million 

over the next 10 years. 

WATER MAINS NEEDING REPLACEMENT vs. REPLACED 
ORACLE WATER SYSTEM 

350,000 1 

300,000 

LF MAIN REPLACED AT - 
b HISTORICAL RATE 

LF MAIN NEEDING 
REPLACEMENT 

100,000 - 
.. ., 

50,000 - ' . . . , . . I :  

2000 2010 2020 2030 2040 2050 2060 2070 2080 

YEAR 
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At the historical rate of water main replacement, the Company anticipates it 

will not be able to keep up with the needed water main replacements over 

the next 10 years. The above Graph shows that a significant increase in the 

rate of water main replacements will be necessary. As shown in the Water 

Loss Reduction Program for Water Systems in the Eastern Group attached 

as Exhibit FKS-13, the historical rate of service line replacements is 

approximately 10 service lines per year. The Company needs to increase 

replacements of aging and failing service lines to approximately 45 per year, 

which is more than four times as much as was historically replaced over the 

last decade. Each year, replacement costs and the quantity of aging and 

failing water mains and services are escalating making it increasingly 

difficult to replace such aging mains and services. Without a DSlC or some 

other funding mechanism or higher returns on equity, the required 

replacement rate cannot be achieved. 

Supersti tion : 

For the Superstition Division, the graph below shows the predicted water 

main replacements needed versus historical replacement rates based on the 

average replacement rate between 2000 and 2010. Based on the current 

replacement rate, the Company has determined that it would take nearly 

640 years to replace the existing infrastructure. The analysis shows that 

approximately 160,000 LF of water main or approximately six percent of 

water mains in the Superstition Division need to be replaced, including 4,250 

plastic and 2,350 GS service lines over the next 10 years, at an estimated 

cost of $41.6 million, as detailed in Exhibit FKS-16. The graph clearly 

shows that the current replacement rate is not sufficient to keep pace with 

the water system replacements needed. 
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WATER MAINS NEEDING REPLACEMENT vs. REPLACED 
SUPERSTITION DMSION 

3.000.000 

2,500,000 
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3 2,000,000 
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1,500,000 
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At the historical replacement rate for water mains of approximately 4,100 LF 

annually, the Company will continue to fall further behind on water main an( 

service line replacements for its Superstition Division water systems. Over thf 

long-term, the graph above shows that the current replacements needed an 

approximately three times greater than the current rate of replacement 

Replacement costs will continue to increase further limiting the quantity of agini 

and failing water mains and service lines that the Company may be able tc 

replace. Each year, replacement costs and the quantity of aging and failinc 

water mains and service lines are escalating, making it increasingly more difficul 

to replace such aging mains and services. Without a DSlC or some other form o 

funding mechanism or higher returns on equity, the required replacement rat€ 

cannot be achieved. 
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a. 

4. 

Q. 

A. 

HAS THE COMPANY PREPARED A COST ESTIMATE TO REPLACE 

THIS INFRASTRUCTURE? 

Yes. The Company has prepared a cost estimate to replace this 

infrastructure in the Superstition Division and in the Bisbee and Oracle water 

systems. The estimated cost to replace this infrastructure is listed in the 

following table: 

I AREA I COSTESTIMATE 1 
I Superstition I $41.6 million I 
I Bisbee I $23.5 million I 
I Oracle 1 $1.8 million I 

Details of these cost estimates are included in Appendix 9.5 of Exhibit 

FKS-13 which are also included as Exhibits FKS-14 through FKS-16 in this 

testimony. These cost estimates were based on water mains and service 

lines needing replacement between 201 1 and 2020. Replacement unit 

costs were based on recent bids from other Company projects within the 

Eastern Group. 

HAS THE COMPANY CONSOLIDATED THE ORACLE AND 

SADDLEBROOKE RANCH SYSTEMS FOR ADWR AND ADEQ 

REPORTING PURPOSES? 

Yes. These water systems were interconnected in 2007. On May 21, 2010, 

the Company notified ADEQ that it had consolidated the SaddleBrooke 

Ranch water system into the Oracle water system (PWSID No. 11-019). 

The Company is also seeking to consolidate these systems for ratemaking 

purposes as further discussed in the direct testimony of Mr. Harris and Mr. 

Reiker. 
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9. 

4. 

TO REDUCE WATER LOSS AS THE COMMISSION DIRECTED IN 

DECISION NO. 71845, WHAT SPECIFIC UTILITY PLANT 

REPLACEMENTS HAS THE COMPANY COMPLETED TO REDUCE 

WATER LOSS IN THE BISBEE, MIAMI, ORACLE AND SUPERIOR 

WATER SYSTEMS? 

The Company evaluated five of its Eastern Group water distribution systems 

through the use of its digital leak detection equipment and analyzed data the 

Company collected over the past several years regarding main breaks and 

service line leaks. The Company determined that waterlines in seven 

separate areas needed to be replaced so that the Company could reduce 

water loss and move towards compliance with the standard set by the 

Commission in Decision No. 71845. A high pressure isolation valve was 

also installed to better manage the repair of a high pressure transmission 

line supplying water to Superior and help to reduce water loss when making 

these repairs. The Company also budgeted additional funds needed to 

replace infrastructure as further described below. 

A. 

Proiect One 

Project One is replacement of 1,500 LF of failing 6-inch steel waterline w/6- 

inch DIP along Campbell Street from Hoatson to Cole Street and 460 LF of 

8-inch DIP on Cole Street from Arizona Street to Nance Street. Based on 

the Company's detailed water loss evaluation of the Bisbee water 

distribution system it determined that significant portions of the 6-inch steel 

waterline on Campbell Street and 8-inch steel waterline on Cole Street were 

failing and needed to be replaced. The leak history shows numerous leaks 

and repairs with 32 leaks in the past 10 years alone. Completion of this 

project is critical to the Company's compliance with Decision No. 71845. In 

Cochise - Bisbee (PWSID No. 02-001): 
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addition, the City of Bisbee was also performing a road improvement project 

in this area. The existing waterline was in conflict with the proposed road 

improvements at several locations. 

Proiect Two 

Project Two is the replacement of 1,140 LF of failing 8-inch and 6-inch steel 

waterline with 8-inch DIP in Clawson Avenue from Rupp Avenue to Navajo 

Trail. Based on the Company's detailed water loss evaluation of the Bisbee 

water distribution system it determined that significant portions of the 6-inch 

and 8-inch steel waterlines on Clawson Street were failing and needed to be 

replaced. Over 70 repairs have been made to this waterline, with 56 leaks 

recorded in the past 6 years alone. Completion of this project is critical to 

the Company's compliance with Decision No. 71 845. 

B. Oracle (PWSID No. 11-019): 

Proiect Three 

Project Three is the replacement of 270 LF of failing 4-inch steel waterline 

w/6-inch DIP in American Avenue and College Drive. Based on the 

Company's detailed water loss evaluation of the Oracle water distribution 

system it determined that a significant portion of the 4-inch steel waterline at 

the intersection of American Avenue and College Drive was failing and 

needed (or needs) to be replaced. This waterline is located near the center 

of a busy intersection which increases repair costs due to additional traffic 

control requirements. Completion of this project is critical to the Company's 

compliance with Decision No. 71 845. 

Proiect Four 

Project Four is the replacement of a 440 LF of failing 2-inch galvanized steel 

waterline w/6-inch DIP on Discover Street. Based on the Company's 

detailed water loss evaluation of the Oracle water distribution system, a 
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significant portion of the 2-inch galvanized steel waterline on Discover Street 

was failing and needed to be replaced. This waterline is over 50 years old 

and has had several leaks. Completion of this project is critical to the 

Company's compliance with Decision No. 71 845. 

Proiect Five 

Project Five is the replacement of 1,100 LF of failing 2-inch galvanized steel 

waterline w/6-inch DIP on Stewart Road, Truman Street and Sherman Road. 

Based on the Company's detailed water loss evaluation of the Oracle water 

distribution system it determined that a significant portion of the 2-inch 

galvanized steel waterline on Stewart Road, Truman Street and Sherman 

Road was failing and needed to be replaced. Portions of this waterline are 

almost 50 years old and have had several leaks. Severe external corrosion 

on the waterline made it very difficult to repair. 

C. 

Proiect Six 

Project Six (US 60) is replacement of 1,645 LF of failing 8-inch CA waterline 

w/8-inch DIP along Live Oak Street (US 60) from Marion Street to New 

Street. Based on the Company's detailed water loss evaluation of the Miami 

water distribution system it determined that a significant portion of the 8-inch 

CA waterline on US 60 was failing and needed to be replaced. The leak 

history shows numerous leaks and repairs with 9 leaks recorded in the past 

6 years alone. Two of the adjoining sections of this water main had been 

replaced in 2002 and 2008. Due to budget constraints, replacement of this 

section of waterline had been postponed until this year. 

Superstition - Miami (PWSID No. 04-002): 
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D. 

Proiect Seven 

Project Seven is the installation of a 12-inch in-line high pressure isolation 

valve for the Superior transmission line. The Superior transmission line is 

26 miles long, supplies all of the water to the Superior water distribution 

system (PWSID #11-021), and operates at pressures up to 800 psi. 

Originally installed in 1973, repair parts for the existing valves are no longer 

available and currently only 3 valves remain operational. When a leak or 

break occurs, due to the distance between valves, it takes several hours to 

drain the line resulting in significant labor costs and, on average, the loss of 

over 100,000 gallons of water. Installation of this additional isolation valve 

will reduce water loss and repair costs. Due to the high cost of these 

specialty valves, the Company can only install one of these valves each 

year. Therefore, the Company is planning to install one additional valve 

each year until a spacing of one valve per mile has been achieved. 

Proiect Eight 

Project Eight is the replacement of trench and backfill of the Company's 

Queen Creek tank fill transmission line. The Queen Creek tank fill line is an 

8-inch transmission line that carries water from the 12-inch transmission line 

to the Queen Creek Tank and provides the water supply for the Town of 

Superior. An increasing frequency of leaks has been reported on this line. 

Company engineers have investigated the leaks and determined the primary 

cause of the leaks is due to failing pipe gaskets. The line was installed 

above ground in 1973. Over time, the gaskets have become weathered and 

brittle due to exposure to the sun and the elements causing an increase in 

the number of leaks and increasing water loss. Each year, this waterline 

experiences a significant amount of movement due to expansion and 

Superstition - Superior (PWSID No. 11-021): 
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Q. 

A. 

Q. 

A. 

contraction of the pipe with seasonal temperature changes. The brittle 

gaskets develop leaks from the expansion and contraction. Erosion of the 

soil around the pipe installation has caused additional movement and leaks. 

The pipe itself is in good condition and is serviceable. New gaskets were 

installed on the existing line and the line was also installed underground to 

protect the pipe gaskets from future weathering and limit movement of the 

pipe due to temperature variations and erosion. 

WHEN WILL THESE PROJECTS BE COMPLETED? 

In accordance with the Commission's directive in Decision No. 71845, the 

Company quickly moved forward with the waterline replacement projects to 

replace the failing waterlines. All of these projects have been completed by 

the Company in accordance with the Commission's July 1 , 201 1 deadline to 

comply with its order to reduce water loss. A detailed description of these 

projects and supporting information are listed in Section Ill of this testimony 

and Exhibit FKS-1. 

THESE URGENTLY-NEEDED WATERLINE REPLACEMENTS 

REPRESENT A SIGNIFICANT CAPITAL INVESTMENT BY THE 

COMPANY TO ADDRESS SYSTEM WATER LOSS. HOW DID THE 

DECISION TO MAKE THIS INVESTMENT COME ABOUT? 

Apart from the very high loss of water from these old leaking waterlines, the 

most compelling reason came from the Commission itself. The Commission 

ordered the Company to reduce water loss in &/ systems to less than 10 

percent by July 1, 2011. For the Eastern Group, the Company determined 

that locating and repairing leaks and breaks alone could not comply with this 

water loss reduction mandate. Despite the Company's aggressive water 

loss reduction efforts, these efforts have not been enough to reduce water 

loss in all systems to less than 10 percent as the Commission required. 
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a. 

4. 

Q. 

4. 

Q. 
4. 

WILL THESE WATERLINE REPLACEMENTS HELP TO REDUCE 

WATER LOSS? 

Yes. These waterline replacements are needed to help reduce water loss 

and move towards compliance with the Commission's order to reduce water 

loss. However, more replacements of aging infrastructure are needed in the 

Eastern Group to comply with water loss requirements. The solution to this 

problem requires an ongoing commitment to the planned replacement of 

aging and failing waterlines. In some cases, larger diameter waterlines are 

needed. This addresses the Commission's directive to the Company to 

reduce water loss. The replacement of a growing number of service lines is 

also required, as failing service lines are another significant source of water 

loss. Due to this critical need, the Company has developed a plan that is 

detailed in Sections 5.0, 6.0 and 7.0 of the report attached as Exhibit FKS- 

13. 

HOW IS THE COMPANY PROPOSING TO RESOLVE THE GAP IN 

INFRASTRUCTURE REPLACEMENT TO REDUCE WATER LOSS AND 

KEEP IT LOWER THAN 10 PERCENT? 

As stated previously, the Company has prepared a detailed plan to begin 

replacing water mains and service lines that are needed to reduce water 

loss. The detailed plan includes collectively replacing approximately 37,000 

LF of aging water mains and 875 aging service lines each year in the five 

Eastern Group water systems discussed in the "Water Loss Reduction 

Program for Water Systems in the Eastern Group". 

WHAT IS THE ESTIMATED COST OF THESE REPLACEMENTS? 

For the Eastern Group, it is estimated that these initial replacements will 

cost at least $3.1 million dollars annually. This is in addition to the proposed 

$2.5 million dollars of annual replacements identified within the Company's 
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A. 

Q. 

A. 

Western Group Rate Case, Docket No. W-O1445A-10-0517. The initial 

replacements only represent about half of the annual replacements needed 

for the Eastern Group. However, the initial 3-year replacement schedule is 

the first step towards replacing aging and failing water mains and service 

lines. 

CAN THE COMPANY CURRENTLY FUND THE REPLACEMENTS OF 

AGING INFRASTRUCTURE NEEDED TO REDUCE AND MANAGE 

WATER LOSS TO LESS THAN 10 PERCENT? 

No, not without adequate rate relief, including an effective cost-recovery 

mechanism such as a Distribution System Improvement Charge ("DSIC"). 

As discussed in Mr. Harris' and Mr. Garfield's direct testimony, the Company 

cannot construct these necessary water system replacements and incur the 

costs of doing so without a change in the way these costs are recovered. 

IS THE COMPANY MAKING ANY PROPOSALS TO ALLOW IT TO FUND 

THESE TYPES OF CRITICALLY NEEDED UTILITY PLANT 

REPLACEMENTS? 

Yes. In other jurisdictions, utility commissions have authorized a DSlC to 

facilitate infrastructure replacement. The benefits of such a program include 

more efficient and timely investment of capital, significant progress in 

replacing aging infrastructure and enhanced service quality and reduction of 

water loss. As greater demands are placed on existing water supplies in the 

future, reducing water loss through the replacement of aging infrastructure 

will become even more important. Such programs typically include 

protections for customers such as limits on the amount of increased 

revenues that can be collected. Details of the DSlC program are presented 

in the direct testimony of Mr. Harris, while Mr. Garfield's direct testimony 

discusses the public policy aspects of a DSIC. 
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Q. 

4. 

Q. 

4. 

DSlC PROCEDURES ORIGINATED IN THE EASTERN PORTION OF THE 

UNITED STATES. IS THE PROBLEM OF AGING INFRASTRUCTURE 

UNIQUE TO THAT AREA? 

No. The Company's water systems throughout Arizona have varying 

numbers of facilities that are obsolete, beyond their useful life and are 

already failing or nearing failure and need to be replaced. As presented and 

discussed in Sections 5.0, 6.0 and 7.0 of Exhibit FKS-13, water mains 

installed and placed in service during the early 1900s through the 1930s and 

later have reached the end of their useful service lives. 

HAVE YOU PREPARED AN ANALYSIS OF AGING INFRASTRUCTURE 

IN THE EASTERN GROUP? 

Yes. The analysis shows approximately 370,000 LF of water main or 

approximately 11 .I percent of the Eastern Group water systems are in need 

of replacement including over 4,915 plastic service lines and more than 

3,850 galvanized steel service lines over the next 5-10 years. This analysis 

is based on a complete review of the documented water main and service 

line breaks and repair history summarized in Appendix 9.1 of Exhibit FKS- 

13. The specific replacement projects are presented in detail in Appendix 

9.4 of Exhibit FKS-13. As explained on page 73 of my testimony, the 

Company estimates that replacing these failing water mains and service 

lines will cost $67 million. An explanation of this detailed cost estimate is 

provided in Exhibit FKS-13. Each year, these costs will increase and the 

quantity of aging water mains and service lines that have exceeded their 

useful service life will increase, thereby making it increasingly more difficult 

to keep up with necessary replacements. 
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Q. 

A. 

THE EASTERN GROUP WATER SYSTEMS CONSIST OF WATER MAINS 

DATING BACK TO THE EARLY 1900s THROUGH 1920s. WHY ARE 

THESE FACILITIES A PROBLEM? 

There are numerous studies which have been completed documenting the 

failure of infrastructure installed during this time p e r i ~ d . ~  Materials used to 

make and join distribution system piping have evolved over time. From the 

late 1800s until the 192Os, most piping installed was manufactured from "pit" 

cast iron. Some of the older water mains in the Eastern Group are of this 

type of cast iron. 

Beginning in the late 192Os, up to and including the 196Os, "spun" 

cast iron was primarily used. It is stronger and more uniform than "pit" cast 

iron and allowed for thinner pipes. These improved cast iron water mains 

were installed without corrosion protection or polyethylene encasement. 

Over time, these thinner-walled unprotected cast iron mains are corroding 

and failing. Cement lining and leadite joining compound plasticized sulfur 

cement) were introduced during the same time period, although leadite 

joints were eventually found to have increased splitting and corrosion 

compared to lead. Flexible rubber gasket joints and ductile iron pipe were 

introduced in the 1950s and 1960s, respectively, improving joints and 

reducing corrosion rates. The use of PVC and high density polyethylene 

(IIHDPEII) pipe began to emerge in the 1970s and early 199Os, respectively. 

Cast iron piping (both pit and spun), installed in the 1900s and later, is 

approaching the end of its useful life and many main breaks are associated 

with this type of pipe. 

DeBerry, David W. Kidwell, James R., Malish, David A. (1982). Corrosion in Potable Water Systems. United States 
Environmental Protection Agency. Thomson, James and Wang, Lili (2009). State of Technology Review Report on 
Condition Assessment of Ferrous Water Transmission and Distribution Systems. United States Environmental Protection 
Agency. 

I 
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Q. 
4. 

Q. 

4. 

Deteriorating water distribution system infrastructure include: 

1) increased leakage and breaks; 2) taste, odor and rusty water complaints; 

3) reduced flow capacity; and 4) reduced chlorine levels due to corrosion 

products and biofilms. Consequently, there is an increased potential for 

water quality degradation and health risks associated with aging 

infrastructure. As a result, this aging piping also needs to be replaced. The 

analysis included as Exhibit FKS-13 discusses in detail the numerous 

problems associated with these aging facilities. 

OF THE COMPANY'S 19 WATER SYSTEMS, WHICH IS THE OLDEST? 

The Company's Bisbee water system is the oldest water system with water 

mains dating back to the early 1900s. 

FOR THE BISBEE WATER SYSTEM, WHAT IS THE COMPANY 

PROPOSING AS AN INITIAL REPLACEMENT PROGRAM? 

There are three critical geographic areas in the Bisbee water system where 

water mains need to be replaced: the Warren, Old Bisbee and Don Luis 

areas, which have shown a significant number of water main and service 

line leaks and breaks. A specific replacement program has been developed 

to reduce water losses for these three areas and to help comply with the 

Commission directive under Decision No. 71 945 by replacing aging water 

mains and service lines. Replacement of the aging and failing water mains 

and service lines over the next 10 years equates to an annual replacement 

program of over $2.0 million. A replacement program of this magnitude 

would significantly increase water rates. The Company has proposed a 

more conservative initial three-year replacement program and estimates the 

annual cost of this initial three-year infrastructure replacement program to be 

$500,000 for the Bisbee water system. 
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1. 

4. 

Q. 
4. 

DO THE EASTERN GROUP OPERATORS ROUTINELY DISCOVER AND 

REPAIR WATER LEAKS? 

Yes. The Company found and repaired over 2,250 leaks between January 

2005 and December 2010 in the five water systems discussed in the "Water 

Loss Reduction Program for Water Systems in the Eastern Group" further 

described in Section X of this testimony and as shown in Appendix 9.1 of 

Exhibit FKS-13. This equates to more than one and a half leak repairs 

every work day. Approximately 62 percent of the recorded leaks were 

service line leaks. All leaks are repaired promptly after they are detected 

and located. According to a study completed by the Aging Water 

Infrastructure Research division of the Environmental Protection Agency, 

there are 240,000 water main breaks per year in the United States, or a 

water main break 650 times per day4. That equates to one main break 

every two minutes. For the Company's Eastern Group water systems 

evaluated in the "Water Loss Reduction Program for Water Systems in the 

Eastern Group", there have been one and a half waterline leaks practically 

every work day for the past six years. 

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY IN THIS MATTER? 

Yes. 

' Wafer Distribution Systems (2009). United States Environmental Protection Agency Aging Water infrastructure Research 
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POST TEST YEAR PLANT ADDITIONS - PROJECT DETAIL 

INDEX 

PLANT DESCRIPTION WA NO. 

Cochise - Bisbee (02-001) 

A. COCHISE - BISBEE (PWSID #O2-OOI) 

WATERLINE RELOCATION FOR ARIZONA STREET DRAINAGE 
AND ROADWAY SAFETY IMPROVEMENT PROJECT ......................... WA 1-4692 

REPLACE 1,500 LF OF FAILING 6-INCH STEEL WATERLINE 
WITH 6-INCH DIP ALONG CAMPBELL STREET FROM HOATSON 
TO COLE STREET AND 460 LF OF 8-INCH DIP ON COLE STREET 
FROM ARIZONA STREET TO NANCE STREET ................................. WA 1-4767 

REPLACE 1,140 LF OF FAILING 8-INCH AND 6-INCH STEEL WATERLINE 
WITH 8-INCH DIP ON CLAWSON AVENUE FROM RUPP AVENUE 
TO NAVAJO TRAIL ....................................................................... WA 1-4795 

B. ORACLE (PWSID # I  1-01 9) 

REPLACE 270 LF OF OLD AND FAILING 4-INCH STEEL WITH 
6-INCH DIP ON AMERICAN AVENUE AND COLLEGE DRIVE ............. WA 1-4798 

REPLACE 440 LF OF OLD AND FAILING 2-INCH GALVANIZED STEEL 
WITH 6-INCH DIP ON DISCOVER STREET ..................................... WA 1-4799 

REPLACE 1,100 LF OF OLD AND FAILING 2-INCH GALVANIZED STEEL 
WITH 6-INCH DIP ON STEWART ROAD, TRUMAN STREET AND 
SHERMAN ROAD ........................................................................ WA 1-4800 

C .  SUPERSTITION 

1. SUPERSTITION - APACHE JUNCTION (PWSID # I  1-004) 

CONSTRUCT EXPANSION TO THE OASIS ARSENIC REMOVAL 
FACILITY FROM 3.6 MILLION GALLONS PER DAY ("MGD'I) 
TO 7.7 MGD ............................................................................... WA 1-4226 

REPLACE OBSOLETE SUPERVISORY CONTROL AND DATA ACQUISITION 
(IISCADA'I) SYSTEM COMPUTERS AND OPERATING SOFTWARE.. ..... WA 1-4788 

PULL AND REPLACE THE PUMP IN APACHE JUNCTION 
WELL No. 15.. ............................................................................ WA 1-4792 

REPLACE FAILED 600 HP SIZE 7 REDUCED VOLTAGE MOTOR STARTER 
AT OASIS WELL NO. 13.. ............................................................. WA 1-4833 
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PULL AND REPLACE PUMP AND MOTOR AT APACHE JUNCTION 
WELL No. 16 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . WA 1-4842 

11. SUPERSTITION - MIAMI (PWSID #04-002) 

UPDATE PROGRAMMING AT WELL NOS. 12, 27 AND 28 .................. WA 1-4789 

REPLACE 1,645 LF OF FAILING 8-INCH CA WATERLINE WITH 
8-INCH DIP ALONG LIVE OAK STREET (us 60) FROM MARION TO 
NEW STREET ............................................................................. WA 1-4794 

111. SUPERSTITION - SUPERIOR (PWSID #I 1-021) 

INSTALL ONE 12-INCH IN-LINE HIGH PRESSURE ISOLATION VALVE 
FOR SUPERIOR TRANSMISSION LINE ............................................ WA 1-4787 

TRENCH AND BACKFILL QUEEN CREEK TANK FILL LINE .................. WA 1-4793 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED: 

7/1/2011 

I I 
tOJECT DESCRIPTION: 

?EPARED BY: APPROVED BY: SYSTEM: 

DRILL AND EQUIP NEW WELL PER AWC SPECIFICATIONS. 

DIVISION: 

MATERIALS AND LABOR 

MRL FKS EASTERN GROUP 

DESCRIPTION 

tOJECT LOCATION: 

PURCHASEPROPERTY 

DRILL AND CASE 1 8  WELL 

PURCHASE AND INSTALL PUMPING EQUIPMENT 

PURCHASE AND INSTALL ELECTRICAL EQUIPMENT 

ELECTRICAL POWER TO SITE 

INSTALL WELL YARD PIPING AND ANCILLARY ITEMS 

TIE NEW WELL INTO EXISTING DISTRIBUTION SYSTEM 

PROJECT NUMBER: REFERENCE MAP: 

1) SUBTOTAL - MATERIALS AND LABOR 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

4) SUBTOTAL - LINES (I), (2) AND (3) 

5) OVERHEAD - 15% OF LINE (4) 

XJANTITY 

1 

1 

1 

1 

1 

1 

1 

6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

UNIT $/UNIT 

EA $50,000 

EA 400,000 

EA 125,000 

EA 150,000 

EA 50,000 

EA 100,000 

EA 60,000 

iUBTOTAL - LINES (4), (5) AND (6) 

ISTIMATED COST OF CONSTRUCTION 
,FH 

ESTIMATED ITEM 
COST 

§ 50,OOC 

400,00( 

125,OOC 

150,00( 

50.00( 

1 OO,OO( 

60,00( 

935.00( 

14,02! 

65,45( 

$ 1,014,47! 

152.17' 

91,30: 

$ 1,257,94! 

$ 1.257.94! 
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Apache 

ARIZONA WATER COMPANY 

Junction Water System 
Production Analysis 

Oasis Arsenic Removal Facility 
Prepared by Arizona Water Company 
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Current Production Needs 

The purpose of this analysis is to evaluate the need for additional water supplies that 
comply with all safe drinking water act standards for Arizona Water Company's (the 
"company") Apache Junction water system, which is part of the Company's Superstition 
Division. All groundwater supplies within the Company's Apache Junction water system are 
treated to remove arsenic to comply with safe drinking water act standards, therefore, in addition 
to evaluating the need for additional water supplies, this analysis also evaluates the need for 
additional arsenic removal facility capacity. Furthermore, this analysis describes the 
methodology used to determine the need for additional arsenic removal capacity within the 
Apache Junction water system. 

The Company measures and records water production capacities from each of its wells on 
a monthly basis. For this production analysis, Company engineers compiled monthly water 
production capacity information for each well within the Apache Junction water system to 
calculate Average Day Peak Month ("ADPM") and Peak Day Peak Month ("PDPM") demands. 
2010 water production data shows that the peak month production occurred in June, 2010. 
Furthermore, in reviewing ten years of historical water production information, Company 
engineers determined that June or July are typically the peak production months. June 20 10 peak 
month production volumes for the Apache Junction water system are shown in Attachment A. 
Using the June 2010 peak monthly production, the ADPM demand was calculated by taking the 
sum of all production sources within the Apache Junction water system and then dividing by 30, 
the number of days in June. Using diurnal system production and storage data, Company 
engineers determined that the Apache Junction water system PDPM demand was 1.5 times the 
ADPM demand. In other words, the peak day demand for the Apache Junction water system is 
approximately 1.5 times the average daily demand in the peak month. The ADPM and PDPM 
demands are shown in Attachment A. 

The production capacity versus demand analysis used in this scenario considered an event 
during which the well pump for the largest well in the Apache Junction water system had failed. 
These types of well pump failures do happen and this scenario represents a likely or potential 
event. Typically the well pump can be removed, replaced and placed back into service within 
three days. This time frame assumes that the pump replacement contractor works 24 hours per 
day to complete repairs within this three-day timeframe. For this scenario, Company engineers 
assumed a well pump failure of the most critical production source during PDPM demand. 
During a typical well pump replacement, production capacity shortfall would be supplemented 
by existing system storage tank capacity. Effectively, this is modeled by removing the 
production capacity of the most critical production source and then adding the equivalent 
production capacity of one third the total available storage for each day of the failure for a total 
of three days. The total available storage capacity is reduced by approximately half to account 
for the fact that all tanks are not full at the beginning of a well pump failure and sufficient 
storage volumes must be maintained to provide fire protection. Company measured and 
recorded water production capacities are used to determine the current pumping capacity for 
each source. It is assumed that each source is used continuously (i.e., water production continues 
24 hours per day without interruption). The total available production is calculated in terms of 
Gallons Per Day (''GPD") by taking the sum of all sources less the most critical production 
source. 
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The system is then modeled using the calculated production volumes and system demand 
as described above. In this well pump failure scenario, the model shows that there is a shortfall 
or deficit of at least 2.2 million gallons per day ("MGD") for the Apache Junction water system 
as shown in Attachment B. 

Alternatives for Additional Production Capacity 

Company engineers evaluated several alternatives to increase the potable supply capacity 
in the Apache Junction water system which include expanding the Oasis arsenic removal facility, 
installing an interconnect to the Company's Superior water system and drilling another well in 
the Apache Junction area and treating the water from this new well, or using existing well 
capacity. 

Currently, the Apache Junction water system has an existing well that is utilized for 
production capacity redundancy but requires treatment. This well is referred to as Oasis Well 
No. 19 and is used for redundancy at the Oasis arsenic removal facility in the event of a failure of 
the Company's Well No. 13. With an expansion to the existing Oasis arsenic removal facility, 
the existing well (Well No. 19) could be used which would add an additional 4.1 MGD of 
production capacity. This site is sufficient in size to accommodate an expansion to the Oasis 
arsenic removal facility and no additional property would be required. This alternative 
eliminates the need to drill a new well and acquire additional real property, representing a cost 
savings of at least $1.8 million for these costs alone. 

Based on the Company's evaluation of the Superior water system's wells and water 
system demands, it was determined that installing an interconnect between Apache Junction and 
Superior water systems could provide an additional 1,080,000 GPD. This potable supply 
alternative will not resolve the shortfall or supply deficit within the Apache Junction water 
system under this scenario. 

Drilling a new well in the Apache Junction water system involves several engineering 
challenges including real property acquisition, acquisition of easements for the construction of 
transmission lines from the real property to the Company's distribution system and addressing 
groundwater quality issues to comply with the Safe Drinking Water Act. The Company does not 
own real property in the Apache Junction area that is suitable for drilling a new well. Therefore, 
the Company would need to acquire additional real property under this alternative. However, 
based on the Company's experience and knowledge gained by drilling wells in this area, most of 
the land suitable for drilling a well is located on the west side of Apache Junction. This area is 
nearly fully developed and acquiring property in this area would be difficult and expensive. All 
wells in the Apache Junction area require arsenic treatment and drilling a new well would most 
likely require a new arsenic removal facility or the expansion of an existing facility. 

Recommendations 

As detailed previously, the Apache Junction water system requires 2.2 MGD of 
additional potable water production supply in order to maintain a safe and reliable water supply. 
Based on the alternatives evaluated and described previously, expanding the Oasis arsenic 
removal facility is the most cost-effective solution. Most importantly, acceptable water quality 
and quantity are already available at Oasis Well No. 19 keeping the arsenic removal facility 
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expansion cost to a minimum. Therefore, the Company engineers recommend the expansion of 
the Oasis arsenic removal facility from its existing capacity of 3.5 MGD to 7.7 MGD allowing 
the Company to provide an adequate, safe, reliable and affordable water supply for the Apache 
Junction water system. 
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Attachment A 
Apache Junction Water System 

Production Analysis 

APACHE JUNCTION WATER SYSTEM 

SUPERSTITION SYSTEM JUNE 2010 
PINAL COUNTY, ARIZONA 

Calculations to determine Average Day and Peak Day Demand 

PEAK MONTH PRODUCTION 

Well #11 0 Gallons 

Well #12 1,000 Gallons 

Well #13 103,199,000 Gallons 

Well #14 2,337,000 Gallons 

Well#15 28,894,000 Gallons 

Well #16 113,271,000 Gallons 

Well #17 12,244,000 Gallons 

Well #18 1,000 Gallons 

Well #19 21,514,000 Gallons 

TOTAL MONTHLY PRODUCTION 281,461,000 Gallons 

DAILY DEMAND CALCULATIONS 

Number of days in Peak Month 30 DaYS 

Average Day Peak Month (ADPM) = 281,461,000 I30 GPD 

Average Day Peak Month (ADPM) 9,382,033 GPD 

Peak Demand Factor 1.5 

Peak Day PeakMonth (PDPM) = ADPM 1.5 GPD 

Peak Day PeakMonth (PDPM) 14,073,050 GPD 
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Attachment B 
Apache Junction Water System 
Monthly Demand Calculations 

APACHE JUNCTION WATER SYSTEM 
Well # I 6  Out of Service 

113 OF TOTAL SYSTEM NET GAIN 
SYSTEM , MONTH ADPM PDPM TOTAL PRODUCTION AVAILABLE or (LOSS) 

(2010) GPD GPD AT POE (GPD) STORAGE (GPD) GPD 

AJ June 9,382,033 14,073,050 8,568,000 3,116,667 (2,388,383) 
t 

Additional production required 

Source 

Well # I  1 

Well #13 

Well#19 

Well # I  2 

Well #I4 

Well #15 

Well#16 

Well#18 

Production (GPM) POE Production (GPM) 

720 Oasis ARF' 2500 

2500 

2900 

650 

550 

1250 

2500 

l O O O \  

Baseline ATP" 3450 

\ 
Critical well assumed temporarily 
out of service due to pump failure 

Tank Name 

County Line #1 

County Line #2 

Lower Zone 

Oasis 

Baseline 

University #1 

University #2 

University#3 

UDC 

Gold Canyon 

Vista Del Comzon 

Mining Camp # I  

Mining Camp #2 

Storage (GAL) 

1,000,000 

4,000,000 

2,000.000 

550,000 

1,000,000 

500,000 

1,000,000 

4,000,000 

2,000,000 

500,000 

1,000,000 

150,000 

1,000,000 

18,700,000 TOTAL PRODUCTION AT POE (GPM): 5,950 TOTAL AVAILABLE STORAGE (GAL): 

Design Statement for Well Production: 
The water distribution system must have sufficient well capacity to meet the peak day demand for three consecutive days with the largest well 
out-of-service. One-haif of the total storage is available to meet the three peak days with the remaining storage held in resewe for fire protection and other 
misc needsldemands. 
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Current Arsenic Removal Capacity Needs 

The purpose of this analysis is to evaluate the need for additional water supplies and 
additional arsenic removal facility capacity to meet peak water system demands and comply with 
all safe drinking water act standards for Arizona Water Company's (the "Company") Apache 
Junction water system, which is part of the Company's Superstition Division. All groundwater 
supplies within the Company's Apache Junction water system are treated to remove arsenic to 
comply with safe drinking water act standards; therefore, during certain instances and types of 
treatment equipment failure, the Company may not have adequate treatment capacity remaining 
in service to meet the peak water system demands. Furthermore, this analysis describes the 
methodology used to determine the need for additional water supplies and additional arsenic 
removal capacity within the Apache Junction water system. 

The Company measures and records water production capacities fiom each of its wells on 
a monthly basis. For this production analysis, Company engineers compiled monthly water 
production capacity information for each well within the Apache Junction water system to 
calculate Average Day Peak Month ("ADPM") and Peak Week Peak Month ("PWPM") 
demands. PWPM demand is defined as the continuous daily demand which occurs during a peak 
week. The peak week typically occurs during the peak month, being June 2010. Furthermore, in 
reviewing ten years of historical water production information, Company engineers determined 
that June or July are typically the peak production months. June 2010 peak month production 
volumes for the Apache Junction water system are shown in Attachment A. Using the June 20 10 
peak monthly production, the ADPM demand was calculated by taking the sum of all production 
sources within the Apache Junction water system and then dividing by 30, the number of days in 
June. Using system production data, Company engineers determined that the Apache Junction 
water system PWPM demand was 1.2 times the ADPM demand. In other words, the daily 
demand during the peak week for the Apache Junction water system is approximately 1.2 times 
the average daily demand in the peak month. The ADPM and PWPM demands are shown in 
Attachment A. 

The supply versus demand analysis used in this scenario considered an event during 
which a portion of the treatment capacity at one of the two Company arsenic removal facilities 
had failed or was otherwise out of service. These types of equipment failures can and do happen 
and this scenario represents an event, that although not highly probable, has a real potential to 
develop. A similar event occurred in the summer of 2008 when the underdrain in one of the 
filter vessels at the Company's Baseline arsenic removal facility failed, significantly reducing the 
arsenic removal capacity of the Baseline facility. After measuring the extent and identifying the 
potential cause of the equipment failure, Company engineers determined that the Baseline 
facility could be returned to service but at a significantly reduced capacity. In this real life 
example, the arsenic removal capacity was reduced by 45 percent fiom 6.5 million gallons per 
day ("MGD") to 3.6 MGD. In the spring of 2009, a similar event occurred at the Company's 
Oasis arsenic removal facility, however, the event of failure in that case was more severe, and 
Company engineers determined that the Oasis arsenic removal facility could not be returned to 
service, even at a reduced capacity, until equipment repairs were completed. 

For the purposes of this analysis, the Company identified a similar failure scenario during 
which the arsenic removal capacity of the largest facility was reduced by 50 percent. Typically 

C.\Docurnents and Settings\aheil\DesktopWmduction Analysis Baseline 7 22 11 -Clean doct 
MRL.FKS::AFH 1712WI 1 I9:m AM 

Page 3 



equipment failures of this type and magnitude can take 30-60 days or more to repair as was the 
case in the earlier two failures. Many of the components in these arsenic removal facilities are 
semi-custom parts and have long delivery times. Effectively, this scenario is modeled by 
removing the production capacity of one-half of the most critical (largest) arsenic removal 
facility production source. In this case analysis, with the Oasis arsenic removal facility at its new 
expanded capacity identified as the largest facility, its capacity was reduced by 50 percent. Due 
to the length of time needed to make the required repairs, the available water storage capacity of 
this water system contributes no appreciable contribution to water system production 
requirements. In addition, since this scenario extends over a period of 60 days of continuous 
operation of wells and arsenic removal facilities is not feasible. Therefore, arsenic removal 
facilities and wells are assumed operational for 22 hours per day. 

The supply and demands for this water system are then modeled using the calculated 
production volumes and system demand as described above. In this arsenic removal equipment 
failure scenario, the model shows that there is a shortfall or deficit of at least 1.8 MGD for the 
Apache Junction water system as shown in Attachment A. 

Alternatives for Additional Arsenic Removal Capacity 

Company engineers evaluated several alternatives to increase the arsenic removal 
capacity in the Apache Junction water system which include expanding the Baseline Arsenic 
Removal Facility, installing an interconnect to the Company's Superior water system and 
constructing a new arsenic removal facility. 

Alternative One 

The Baseline arsenic removal facility would need to be expanded by 1.8 MGD to resolve 
the shortfall or supply deficit within the Apache Junction water system under this scenario. The 
Baseline arsenic removal facility has 3 horizontal vessels each of which can remove 
approximately 2.1 MGD of arsenic at the current concentration levels. To expand this facility in 
a modular fashion, a forth horizontal vessel would need to be constructed of identical size 
thereby increasing the removal capacity fiom 6.5 MGD to 8.6 MGD. The existing site is 
adequately sized to accommodate an expansion of the Baseline arsenic removal facility. This 
alternative eliminates the need to construct a new arsenic removal facility and acquire additional 
real property, representing a cost savings of at least $1.7 million for these costs alone. 

Alternative Two 

Based on the Company's evaluation of the Superior water system's wells and water 
system demands, it was determined that installing an interconnect between the Company's 
Apache Junction and Superior water systems could provide an additional 1.1 MGD. This potable 
supply alternative would only make up 60 percent of the shortfall or supply deficit within the 
Apache Junction water system under this scenario. In addition, the Company is still working 
with the Arizona State Land Department to acquire the necessary easements and rights-of-way 
required. Company engineers estimate the cost to construct this interconnect is approximately 
$1.5 million. In addition, a new well and expansion of the Superior arsenic removal facility 
would be required to fully mitigate the supply shortfall, all at additional costs. 
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Alternative Three 

Constructing a new arsenic removal facility in the Apache Junction water system 
involves several engineering challenges including the acquisition of real property and easements, 
and the construction of transmission lines. The Company does not own real property in the 
Apache Junction area near the Company's existing well field sufficiently sized to accommodate a 
facility of this size. The area near the Company's existing wells is nearly fully developed and 
acquiring real property in this area would be difficult and expensive. The Company would also 
need to construct a lengthy transmission main to transmit the untreated groundwater from the 
Company's existing wells to the new arsenic removal facility site. Construction of this 
transmission main through the fully developed area could cost in excess of $180-$200 per foot or 
the equivalent of $1.0 million dollars per mile in addition to the real property purchase and 
construction of a new arsenic removal facility. 

Recommendations 

As detailed previously, the Apache Junction water system requires at least 1.8 MGD of 
additional potable water production supply in order to maintain a safe and reliable water supply. 
Based on the alternatives evaluated and described herein, expanding the Baseline arsenic 
removal facility is the most cost-effective solution. Therefore, the Company engineers 
recommend the expansion of the Baseline arsenic removal facility from its existing capacity of 
6.5 MGD to 8.6 MGD allowing the Company to provide an adequate, safe, reliable and 
affordable water supply for the Apache Junction water system. 
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Attachment A 
Apache Junction Water System 

Production Analysis 

APACHE JUNCTION WATER SYSTEM 

SUPERSTITION SYSTEM JUNE 2010 
PINAL COUNTY, ARIZONA 

Calculations to determine Average Day and Peak Week Demand 

PEAK MONTH PRODUCTION 

Well # I  1 

Well # I  2 

Well # I  3 

Well # I  4 

Well # I  5 

Well # I  6 

Well #I 7 

Well # I  8 

Well # I  9 

0 Gallons 

1,000 Gallons 

103,199,000 Gallons 

2,337,000 Gallons 

28,894,000 Gallons 

113,271,000 Gallons 

12,244,000 Gallons 

1,000 Gallons 

21,514,000 Gallons 

TOTAL MONTHLY PRODUCTION 281,461,000 Gallons 

DAILY DEMAND CALCULATIONS 

Number of days in Peak Month 30 Days 

Average Day Peak Month (ADPM) = 281,461,000 I 3 0  GPD 

Average Day Peak Month (ADPM) 9,382,033 GPD 

Peak Week Demand Factor 1.2 

Peak Week Peak Month (PWPM) = ADPM * 1.2 GPD 

Peak Week Peak Month (PWPM) 11,258,440 GPD 
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Attachment B 
Apache Junction Water System 
Monthly Demand Calculations 

SUPERSTITION WATER SYSTEM 
Baseline ARF Expansion with Oasis ARF Out of Service 

SYSTEM NET GAIN 
SYSTEM MONTH ADPM P W M  TOTAL PRODUCTION o r  (LOSS) 

(2010) GPD GPD AT POE (GPD) GPD 

AJ June 9,382,033 11,258,440 9.504,0006' 1,754,440 

Additional production required 

Source Production (GPM) POE Production (GPM) 

Well #11 720 Oasis ARF' ") 

Well # I  3 2500 

Well # I  9 2900 

Well # I  2 

Well # I 4  

Well #I 5 

650 Baseline ARF* 

550 

1250 

2700 

\ 
4500 \ 

Well #16 2500 

Well # I  8 1000 

Treatment plant assumed temporarily out of service due t o  minor 
treatment component failure. 

TOTAL PRODUCTION AT POE (GPM): 7,200 

Design Statement for Production: 

Water production at this POE is limited by the total available arsenic removal facility capacity 
or well production capacity, whichever is less. 

(1) Assume a treatment component or equipment failure which reduces plant capacity by 50% 
(2) Production capacity is limited to 22 hrslday 
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DATEPREPARED 

A R Z Z O N A  WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 5/2011 

REPARED BY APPROVEDBY SYSTEM DIVISION 

MRL I FKS APACHE JUNCTION APACHE JUNCTION 
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

NE1/4 SEC.26 T.1N. R.7E N/A N/A 
ROJECT DESCRIPTION, 

EXPANSION OF THE EXISTING BASELINE ARSENIC REMOVAL FACILITY FROM 6.5 
MGD TO 8.6 MGD 

MATERIALS AND LABOR 
~~ ~ 

QUANTITY UNIT DESCRIPTION 

CIVIL 

CONCRETE 

PIPING 

EQUIPMENT 

MECHANICAL 

PA1 NTI NG/COATI NG 

ELECTRICAL EQUIPMENT 

F I LTRATl 0 N 

! I ~TAXES AND INSURANCE 

15% CONTINGENCY 

I I 

1) SUBTOTAL - MATERIALS AND LABOR 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 
~ 

4) SUBTOTAL - LINES (I), (2) AND (3) 

5) OVERHEAD - 15% OF LINE (4) 

6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING 
IOCUMENTS 

IUBTOTAL - LINES (41, (5) AND (6) 
~ 

ESTIMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 
COST 

$ 60,000 

80,000 

90,000 

275,000 

190,000 

35.000 

200,000 

175,000 

100,000 

180,750 

1,385,750 

20,786 

90.000 

$ 1.496.536 

224,480 

125,000 

$ 1,846,017 

$ 1,846,017 

Wl8-Rate Casc\Z010 Rate Case\Eastern Gr~qr\Cold Estimate Baseline ARF.dsx 
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SuDerstition Division CAP WTP Conceptual Capital Cost Estimate - Phase 1 

DESCRIPTION ESTIMATED COST 

REAL PROPERTY ACQUISITION 

Real Property - 8 Acres ('I $200,000 
$10,000 

Geotechnical Evaluation $20,000 
Survey 

Real Property Acquisition Direct Cost $230,000 

OFFSITE DEVELOPMENT and FACILITIES 

Road Improvements 

Electric Service 
Communications 

Landscaping 
Offsite Development & Facilities Direct Cost 

ONSITE DEVELOPMENT and FACILITIES (21 

Grading, Drainage and Gravel Roads 

Yard Piping 24", 16" and 6" DI 
Site Fence - 8' Tall Block Wall and Auto Roll Open Gates 

Parking and Site Lighting 
Onsite Development & Facilities Direct Cost 

WATER TREATMENT PLANT FACILITIES 12' 
Raw Water Intake and Pump Station - 2,000 GPM 

Self Cleaning Strainer and Rapid Mixer 
KMn04 and PAC Chemical Skid 
Zeeweed UF Membrane Filtration System - 3 MGD 
NaOCl and Citric Acid Chemical Skid 
NaHSOs and NaOH Chemical Skid 

UV Disinfection Skid 
NaOCl Disinfection Skid 
Finished Water Storage Tank - 750,000 Gallon 

Finished Water Pump Station - 2,000 GPM 
Surge Tank - 6,000 Gallon 
Backwash Water Transfer Pump - 100 GPM 
Backwash Water Settling Tank - 500,000 Gallon 
Recycle Water Pump Station - 400 GPM 

Electrical Equipment - SES, Pump Station Starter Panels, SCADA and General 
120/240V Electrical Chemical Skids and Support Facilities 

Water Treatment Plant Facilities Direct Cost 

SUPPORT FACILITIES 

Membrane Filtration System Building - 75'XlOO' Pre-Fab Metal Building 

Administration\Lab\Maintenance Building 
Support Facilities Direct Cost 

SUB-TOTAL DIRECT COST 

Construction Contingency - 20% o f  Direct Cost 

Design - 8% of Direct Costs 

TOTAL PROJECT CAPITAL COST 

Notes: 

"' Estimated real property cost is based on recent State Land sale/avadable for purchase in 2011 dollars. 

(21 Estimated on-site and WTP facilities cost are based on vendor supplied cost estimates or Arizona Water 

Company's experience with pipeline, storage tank, booster station and ground water treatment plant 

projects. 

$100,000 
$75,000 
$50,000 
$50,000 

$275,000 

$400,000 

$400,000 
$150,000 

$1,150,000 

$200,000 

$225,000 
$100,000 
$100,000 

$1,750,000 
$75,000 
$75,000 

$125,000 
$25,000 

$560,000 
$150,000 
$40,000 
$35,000 

$375,000 
$65,000 

$900,000 
$4,600,000 

$350,000 
$250,000 
$600,000 

$6,855,000 

$1,37 1,000 
$548,400 

$8,774,400 
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1.0 INTRODUCTION 

Arizona Water Company (the "Company") is in the conceptual planning and design phase 
of a new surface water treatment plant ("WTP") which will treat Central Arizona Project 
("CAP") surface water in the Company's Superstition Division. The Company currently holds a 
CAP water subcontract for 6,000 acre-feet per year and in 2011 the Town of Superior's CAP 
subcontract for 285 acre-feet per year will be transferred to the Company. The Company 
currently uses 2,751 acre-feet per year of the CAP water subcontract leaving 3,534 acre-feet per 
year available for treatment and use within the Company's water distribution system. The new 
WTP will treat CAP water and will be used with other potable water supplies to meet current and 
future demands. The new WTP will provide renewable supplies to the Company's Superstition 
Division and will bring the Company's remaining CAP supplies into full use. The WTP 
construction will initially be phased to provide a surface water treatment capacity of 
approximately 3 million gallons per day ("mgd") expandable in a future phase to use all of the 
Company's 6,285 acre-feet per year CAP subcontract representing nearly 6 mgd of WTP 
capacity. 

2.0 SITING STUDY 

The Company performed a siting study to identify potential locations for the proposed 
WTP, the results of which are included in this report. The study focused on properties that are 
located on the East side of the CAP canal in order to avoid the expense of installing pipe sleeves 
under the CAP canal. Also, the locations were chosen to avoid areas of known earth fissures 
identified in the Arizona Geological Survey Earth Fissure Map of the Apache Junction Study 
Area. 

Eleven potential locations for the proposed WTP were evaluated. The eleven locations 
are identified as Parcels "A" through "K" on Figure 1 attached. After considering site 
improvement costs and other advantages and disadvantages for each of the eleven sites, Parcel 
"C" was selected as the preferred site ("Site 1 'I) and Parcel "B" was selected as the alternate site 
("Site 2"). Site 1 was selected as the preferred site based on the lowest costs of construction and 
the associated advantages for constructing and operating the WTP. 

2.1 SITE 1 EVALUATION 

The primary advantages of locating the WTP at Site 1 are as follows: 

0 The site is adjacent to the CAP canal which minimizes or eliminates the need for an 
offsite raw water pump station and raw water transmission main. 

0 The site is adjacent to the Company's existing 36-inch water transmission main which 
eliminates the need for an offsite finished water transmission main. 

0 The site is adjacent to existing Salt River Project (Y3RP") electrical distribution system 
facilities which would eliminate any cost for extending electric service to the property. 
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0 The site is adjacent to existing Superstition Mountain Community Facilities District 
sewer lines which would provide wastewater service for on-site facilities. 

0 The site will require minimal offsite roadway improvements due to its proximity to 
existing improved roadways. 

0 The site is in close proximity to the Company's water distribution system, where 
construction water will be available for use during construction of the WTP. 

The disadvantage of locating the WTP at Site 1 is as follows: 

0 A pipeline easement or right of way lease will need to be acquired, either along the 
CAP canal right-of-way or across State Land, and approximately 15,000 LF of 6-inch 
pipe will need to be installed and tied into the existing 16-inch untreated CAP water 
irrigation line that serves five golf courses in the Gold Canyon area in order to utilize 
the recycle water generated at the WTP. 

2.2 SITE 2 EVALUATION 

The primary advantages of locating the WTP at Site 2 are as follows: 

0 This site is also adjacent to the CAP canal which minimizes or eliminates the need for 
an offsite raw water pump station and raw water transmission main. 

0 The site is a short distance from existing SRP electrical distribution system facilities. 

0 This site is also adjacent to existing Superstition Mountain Community Facilities 
District sewer lines which would provide wastewater service for on-site facilities. 

0 This site is also in close proximity to the Company's water distribution system, where 
construction water will be available for use during construction of the WTP. 

The disadvantages of locating the WTP at Site 2 are as follows: 

0 The site is bounded by US HWY 60 right-of-way on the North, CAP canal right-of-way 
on the South and West and a residential subdivision on the East. Therefore, there are 
no public access right-of-ways or public utility easements to the site. 

0 A pipeline easement in CAP right-of-way from Baseline Road northwesterly along the 
CAP canal to the South boundary of the site approximately 2,500 LF in length would 
need to be acquired in order to install finished water and recycle water pipelines. The 
easement for the pipelines would need to be acquired from CAWCD. 

0 The site is adjacent to residential homes, therefore, additional operational and permit 
restrictions may be imposed. Additionally, construction costs may be increased due to 
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noise and lighting restrictions and aesthetic improvements. Other community concerns 
may also have to be addressed. 

0 A pipeline easement or right-of-way lease will need to be acquired, either along the 
CAP canal right-of-way or across State Land, and approximately 17,500 LF of 6-inch 
pipe will need to be installed and tied into the existing 16-inch untreated CAP water 
irrigation line that serves five golf courses in the Gold Canyon area in order to utilize 
the recycle water generated at the WTP. 

0 The cost to extend electrical service or pipelines under Baseline Road, a major utility 
corridor, will be costly. 

0 The site would require an extension of electrical facilities through an easement 
northwesterly from Baseline Road along the CAP canal to reach the South boundary 
line of the site at a length of approximately 2,500 LF. An easement for the extension of 
electrical facilities would also need to be acquired by SRP from CAWCD. 

2.3 OTHER SITE EVALUATIONS 

Parcel "K" was initially thought to be a viable site, however, because of its proximity to 
an existing flood control dike and storm water retention area that runs parallel to the CAP canal 
on the East side, the site was not usable. 

Parcel "A" and Parcels "D" through "J" were also not considered to be viable sites 
because they would require significant expenditures for the construction of offsite facilities. As 
an example, these sites would require jacking and boring sleeves under US HWY 60 for finished 
water and recycle water pipelines and the construction of offsite pipelines through improved 
roads. Also, most of the potential sites located north of US HWY 60 would have required the 
installation of a longer raw water transmission main since they are located farther away from the 
CAP canal. 

3.0 LANDCOST 

Figure 2 shows a conceptual design site plan of an immersed ultrafiltration (YJF") 
membrane system. Based on this conceptual design site plan, the UF system and ancillary 
structures will require a parcel of land ranging in size from 7 to 10 acres. 

Based on a recent State Land sale of 12.5 acres for $250,000 (SEC 9-T.2S.,R.8E.) and a 
current State Land Available for Sale at Public Auction, appraised value of $250,000 for 12.5 
acres (SEC 9-T.2S.,R.8E.), it is estimated the land costs for Site 1 or Site 2 would be $25,000 to 
$30,000 per acre. 
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1.0 INTRODUCTION 

Arizona Water Company (the "Company") is in the conceptual planning and design phase 
of a new surface water treatment plant (''WTP'') which will treat Central Arizona Project 
("CAP") surface water in the Company's Superstition Division. The Company currently holds a 
CAP water subcontract for 6,000 acre-feet per year and in 2011 the Town of Superior's CAP 
subcontract for 285 acre-feet per year will be transferred to the Company. The Company 
currently uses 2,751 acre-feet per year of its CAP water subcontract leaving 3,534 acre-feet per 
year available for treatment and use within the Company's water distribution system. The new 
WTP will treat CAP water and will be used with other potable water supplies to meet current and 
future demands. The new WTP will provide renewable supplies to the Company's Superstition 
Division and will bring the Company's remaining CAP supplies into full use. The WTP 
construction will initially be phased to provide a surface water treatment capacity of 
approximately 3 million gallons per day ("rngd") expandable in a future phase to use all of the 
Company's 6,285 acre-feet per year CAP subcontract representing nearly 6 mgd of WTP 
capacity. 

The Company currently pumps groundwater to meet all potable water demands within the 
Superstition Division. Safe Drinking Water Act (''SDWA") regulations for arsenic have required 
the Company to install arsenic removal facilities at several locations within the Superstition 
Division. It is expected that most new wells in this georgraphic area will require treatment for 
arsenic removal. 

2.0 SELECTED TREATMENT PROCESS 

Based on a Phase 1 initial surface water treatment capacity of 3 mgd and a Phase 2 build- 
out capacity of 6 mgd, the Company selected a low-pressure ultrafiltration ("UF") membrane 
treatment process. This process was selected because it offers several advantages over the 
conventional surface water treatment process (coagulation, flocculation, sedimentation and 
sand/mixed media filtration) for small to medium yield treatment systems. Some of the primary 
advantages of UF membrane treatment over conventional treatment are: a smaller footprint 
which contributes to a reduced property size and construction cost; the ability to widely vary the 
WTP production capacity on a real time basis to adjust for increases or decreases in demand; and 
the ease of WTP expansion because of its modular design. 

3.0 SITE LAYOUT 

Based on the results of the Superstition Division CAP WTP Siting Study, a preferred site 
("Site 1") and an alternate site ("Site 2") were selected as potential locations for the WTP as 
shown on Figure 1. Site 1 was selected as the preferred site based on the lowest cost of 
construction and the associated advantages for constructing and operating the WTP as 
summarized in the study. 

A conceptual site plan for the plant is presented in Figure 2. The site plan designates the 
plant components that will be constructed as part of Phase 1 and Phase 2 and includes a footprint 
for potential future structures. 
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4.0 PROCESS FLOW DIAGRAM 

The selected treatment train for the WTP for both Phase 1 and Phase 2 includes: oxidation 
for iron and manganese removal; use of a coagulant when surface water turbidity is elevated; 
low-pressure UF membrane filtration followed by disinfection of the finished water. A process 
flow diagram is shown on Figure 3. 

5.0 PROCESS FLOW DESCRIPTION 

Surface water from the CAP canal will be pumped to the WTP from a raw water intake 
structure through a raw water pipeline. Future pumps and an additional raw water pipeline will 
need to be installed to accommodate Phase 2 increased production capacities. Since the 
preferred site is adjacent to the CAP canal, the length of the raw water pipeline(s) will be 
relatively short (approximately 500 to 1,500 feet). Raw water pumps will be installed in parallel 
to provide for operational flexibility and system reliability. This design will help to ensure 
continuous operation of the WTP, which is especially critical to accommodate planned plant and 
pump maintenance. 

During periods when the raw water is low in dissolved oxygen or anaerobic (approximately 
1 to 2 months per year) which can cause iron and manganese to become soluble through 
chemical reduction, potassium permanganate ("KMno4") will be introduced into the raw water. 
The m n 0 4  will oxidize these iron and manganese compounds and form manganese dioxide 
("MnOz"), an insoluble precipitate that can be removed by UF membrane filtration. Also, in 
order to prevent plant shutdowns during certain high turbidity storm water events, powder 
activated carbon ("PAC") will be added to the raw water to remove organic materials through an 
adsorptive process. The m n 0 4  and PAC will be added to the raw water through the use of a 
rapid mixer to provide a high-rate of initial mixing and provide adequate contact time before 
reaching the UF membrane filtration units. The rapid mixer, KMn04 and PAC chemical skids 
will also use a parallel design to provide for continuous operation of the WTP during planned 
equipment maintenance or in the event of equipment malfunction. 

After pretreatment (when necessary) the raw water flows to submerged UF membranes that 
are located within open tanks. Through the use of a permeate pump, a vacuum is applied to the 
membrane. The vacuum pressure (2-13 psi) pulls the treated water through tiny pores (nominal 
pore size 0.02 pm) in the hollow fibers of the UF membrane. The pores form a physical barrier 
that allows clean water to pass through while blocking unwanted material such as suspended 
solids, bacteria, pathogens and certain viruses. Also, the turbidity of permeate from UF 
membrane systems is typically less than 0.1 NTU, surpassing the minimum treatment standards 
set forth in the EPA Interim Enhanced Surface Water Treatment Rule (IESWTR) which requires 
that filtered water turbidity be less than or equal to 0.3 NTU for 95 percent of monthly samples. 
The UF membrane system will consist of parallel treatment trains, which will allow for 
continuous operation of the WTP during membrane maintenance or other planned plant 
maintenance. 
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An ultraviolet radiation ("UV") disinfection system will be installed downstream of the UF 
membrane to inactivate any remaining bacteria and/or viruses in the permeate. Sodium 
hypochlorite ("NaOCl") disinfection will be added to the finished water downstream of the UV 
to provide a disinfectant residual in the finished water. The UV and NaOCl chemical skids will 
also use parallel systems to provide for continuous operation of the WTP during equipment 
maintenance or in the event of equipment malfunction. 

In order to ensure adequate disinfectant contact time, the finished water will flow into an 
adequately sized finished water storage tank. After disinfection, the finished water will be 
pumped into the water distribution system. Parallel operation water pumps will be installed at 
the water storage tank to provide for continuous operation of the WTP during equipment 
maintenance or in the event of equipment malfunction. 

In order to maintain membrane system flux rates, after every 30 to 120 minutes of 
operation, the membrane is typically air scoured and backwashed with finished water for 1 to 5 
minutes. After the backwash cycle is complete, the backwash water is pumped from the 
membrane tank to the backwash water settling tank. Backwash water for membrane systems 
typically represent about 5% of the total raw water flow or 150,000 gallons per day for a 3 mgd 
WTP. Settled water (supernatant) from the top of the tank is then recycled back to the head of 
the plant for treatment or recycled to an existing 16-inch untreated CAP water irrigation line that 
serves five golf courses in the Gold Canyon area. Settled solids from the bottom of the tank are 
periodically pumped to a truck and properly disposed of in a landfill. A parallel operation 
backwash water transfer pump will be installed in order to provide for continuous operation of 
the WTP during equipment maintenance or in the event of equipment malfunction. 

Over time, the permeability of the membrane after backwashing is compromised by 
particles and dissolved constituents that become embedded into or adsorbed onto the membrane. 
Air scouring will not restore the membranes to full performance and at this time a chemical 
cleaning cycle is needed to remove the contaminants and restore the membrane's permeability. 
Two separate clean in place cycles are typically used to restore the membranes permeability and 
flux rates. Citric acid is used for one clean in place cycle and NaOCl is used for the other clean 
in place cycle. 

6.0 SUPPORT FACILITIES 

A pre-fabricated metal building will be constructed to enclose the UF membrane system to 
protect the system from exposure to sun and weather. An administration trailer containing 
communications equipment and a small lab for treatment process water quality testing will be 
located next to the UF membrane building. Also, in order to store spare WTP parts and perform 
maintenance work, a small maintenance building will be constructed next to the administration 
trailer. 
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In addition to these individual user requirements, the Thud Management Plan contains an individual user 
requirement that was not included in the Second Management Plan. This additional requirement prohibits 
the use of groundwater to maintain a water feature installed in a publicly owned right-of-way aRer January 
1 , 2002. 

Either the individual user or the municipal provider serving the individual us& is responsible tbr 
complying with the individual user requirement. See section 5-1 12 for determining responsibility For 
compliance with the individual user requirements. 

5.7.6.2 Distribution System Requirements 

Lost and unaccounted for water is defined as the total water from any source, except direct use effluent, 
withdrawn, diverted, or received in a year minus the total amount of authorized deliveries made by the 
municipal provider in that year. Lost and unaccounted for water includes line leakage, meter under- 
registration, evaporation or leakage From storage ponds or tanks, system and hydrant leaks or breaks, and 
illegal connections. 

A11 municipal providers are required to meet an efficient lost and unaccounted for water standard in their 
service areas. Lost and unaccounted for water will be determined for each municipal provider based on the 
total quantity of metered and unmetered water deliveries and the total water pumped, received, or diverted 
by the municipal provider for each calendar year, excluding direct use effluent. Small municipal providers 
must maintain lost and unaccounted for water at or below 15 percent. Large municipal providers are 
required to maintain their system not to exceed 10 percent lost and unaccounted for water. Large untreated 
water providers are required to either line all canals used to deliver untreated water to the provider's 
delivery points with a material that allows no more lost water than a well-maintained concrete lining, or 
operate and maintain its distribution system to limit lost and unaccounted for water at or below I O  percent. 

For the third management period, the Department will allow providers to exclude water from the lost and 
unaccounted for water calculation that is either metered or estimated using approved estimating procedures 
and that is used pursuant to other regulatory requirements such as well purging and line flushing. 
Providers may also exclude estimated water uses such as construction (truck loads for dust control) or firc 
services, but all other uses of water within a distn'bution system must be metered. Appendix 5-M provides 
a complete list of uses that are considered in the lost and unaccounted for water calculation and those uses 
that can be estimated to determine the volume. 

5.7.6.3 Monitoring and Reporting Requirements 

All municipal providers are required to annually: (I) report to the Department information on the total 
quantity of water used within the service area and the total volume of water delivered for various municipal 
purposes, (2) calculate the volume of lost and unaccounted for water within the service area, and (3) report 
the total number of housing units, by unit type, added to the water service area from July 1 of the previous 
calendar year to July I of the reporting year. 

Large municipal providers are required to separately measure and report the amount of water delivered 
each month for: irrigation uses; residential uses, separated by single family and multifamily; and non- 
residential uses, separated by water use categories, including turf-related facility use, commercial use, 
industrial use, government use, construction use, surface water treatment, and other uses. 

All municipal providers are required to submit to the Department, on an annual basis, an updated service 
area and distribution system map delineating all potable and Ron-potable distribution lines greater than four 
inches, all potable treatment facilities, all well sites, and all non-potable treatment. 
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uiitreated water to a user, and that provided a copy of that agreement to the director by 
June 22, 1992, is a large untreated warerprovider upotr serving untreated water to at 
ieast SOOpersons pursuant to the service agreement or upon supp&ing I00 acregeeel of 
untreated water during a calendar year pursuant to the agreement. 

26. "Lost and unaccounted for water" means: 

a. With respect to a distribution system other than an wizreated water niioricipal 
distribution systeni, the total quantity of water from any source, except direct use 
effluent, withdrawn, diverted or received by a municipal provider during (I calendar 
year for non-irrigation use less the total quanti& of authorized deliveries ofwarer 
from any source. except direct we efluent, made by the niunicipnlprovider during 
the calendar year for tion-imkation use that are metered deliveries or deliveries that 
the municipal provider accounts for by a method of es!imating water use approved by 
the director, 

b. Wiih respect to an untreated water niuiiic@al distribution system, the total quantity of 
untreated water from any source, withdrawn, diverted or received by a large 
untreated water provider during a calendar year for non-irrigation NSC' less the total 
quatitity of authorized deliveries of untreated waterfiom any source made by Be 
provider during the calendar year for non-irrigation use tliat are metered deliveries 
or deliveries that theprovt'deraccounis for by a method of estimating water use 
approved by the director. 

27. "Lost water" means untreated waferfrom any source that enters an untreated water 
distributioti system arid is lost from the system during transportation or distribution due to 
seepage, evaporatioii, leakv, breaks, phreatophyte use or 0th er siniilar or dissimilar 
caines. 

28. "Mined groundwater" has the definition prescribed by A.R.S. f 45-561 (9). 

29. "MuIt$amiIy housing unit" nieans a mobile home in a mobile home park and ajiy 
permanent housing unit having otie or more common walls with atiother housing unit 
located in a multyaniily residential structure, and includes a unit in a duplex, tdplex, 
foutplex, condominium development, town home development, or apartment complex. 

30. "Municipal dislributioii system '' means a system ofpipes, canals or other works withiii a 
munic@alprovider's service area that are owned and operated by the provider to collect, 
store, treat or deliver water for iiott-irrigation use. 

3 1. "Municipal provider" means a cityl town, private water company or irngation dislrict 
that supplies water for tion-irrigatioii use. 

32. "New individual user" means an individual user that begins receivuig waterfiom a 
municipal provider after adoption of the n ird  Management Plan. 

33. "New Iaqe municipal provider" means a municipal provider that begitis serving more 
than 250 acre-jeet of water for non-irngation use during a calendbryear afierJanuary I ,  
2000, not inciudhg untreated water served by a municipal pravider that qualfles as a 
large untreated water provider. 
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5-109. 

A. 

B. 

requirements by the date specijid by the director, but not later thati January 1 oftlie year 
followirig the year in which the provider's application is approved, and shall rentairi iri 
compliance with those requirements until the first compliarice date for any substitute 
requirements in the Fourth Management Plan. 

Consolidation of Mtrnkipal Provider &?mice A r m ;  Acqukitwn of a Portion of Atiotker 
Municipal Provider?s Service Area 

1. Vtwo or more niunicipalproviden consolidate their service areas into one service area, 
the cotisolidated provider shall notta the Departnicnt of the cowoliciation within 30 days 
alter the consolidation beconies effective. 

2. Ifa nrunicipal provider acquires a portion of anotlier municipal provider's existing 
service area, both the acquiring provider and the conveyirlg provider shall notifl the 
Department of the acquisition within 30 days afler the acquisition becomes eflective. 

Reguiatwn of Consolidated Provider 

1. Upon consolidation, a consolidated provider that quaI$es as a large municipal provider 
shall be regulated under the Total GPCD Program described in section 5- 103, itnless the 
consolidated provider applies for and is accepted for regulation under the Non-Per 
Capita Conservation Program described in section E1 04 or the Alternative Conservarioti 
Program described in section 5105. 

2. If the consolidated provider is regulated under the Total GPCD Program. the director 
shall establish a total GPCD requirement for the consolidated provider consistent with 
the methodology used by the director to establish the consolidating providers * total 
GPCD requirements as set forth in Appendix S-C 1. The director shall also establish arid 
maintain a flexibility account for the consolidated provider in accordatice with sectioji 
5-106. subsection A, with a beginning balance to be established by the direcror based 011 

the ending balances in theflexibiliiry accounts of the consolidating providers. 

3. rfthe consolidated provider is accepted for regulation under the Alrernafivc Conservatioti 
ProgramD the director shall establish a residential GPCD requirement for the 
consolidated provider consistent with the methodology used by the director to establish 
the consolidating providers residential GPCD requirements as set forth in Appendix 5-K. 
The director shall also establish and maintain a flexibility account for the consolidated 
provider in accordance with section S-106, subsection 0, with a begiirning balance to be 
etablished by the director based on the ending balances in theflexibility accounts of tho 
cotrsolidating providerss 

4. If the consolidated provider applies for regulation under the Noti-Per Capita 
Conservation Program or the Alternative Coriservation Program and one of the 
consolidating providers was regulated under that program immediately prior to 
consolidation, the consolidatedprovider 's application for regulation under the program 
shall include only the information required by satioii 5-104 or section 5-105 that has 
changed since the consolidating provider filed its application for the program. 
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APPENDIX 5-M 
THIRD MANAGEMENT PLAN 

LOST & UNACCOUNTED FQR WATER REQUIREMENTS 

b s t  dk U m  For W e  Ind!&% 

Leaks: 
Distribution Lines 
Sewer Lines 
Storage Tanks 
Storage Ponds 
Hydrants 
Other 

Distribution Lines 
Sewer Lines 
Mains 
Hydrants 
Other 

Measurement Errors: 
Meta UndedOver-Registration 
Source Meter Ems 
Flumes/Weirs Errors 

Breaks: 

Evaporation 

Illegal ConnectiondWater Theft 

Phreatophyte Uses 

Uses Include: 

Residential Metered Deliveries 
Non-Residential Metered Deliveries 
Stand ipeFses 

Hydrant Meter Reading 
Hydrant Flow Tests 
Fire Sprinkle: System Flow Tests ’ 
Construction 
Dust Control ’ 
Line Flushing (timibution, sewer, or treatment facility) ’ 
Street Cleanin 
Storm Drain F ushing ’ 
Water Tests & Pressure Tests ’ 
Well Purging 

Fire Fp low 

’s 

Estimates a n  be provided, using a method approved by the director. Documentation must be submitted with annual repon. 
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WATER LOSS REDUCTION PROGRAM FOR WATER 
SYSTEMS IN THE EASTERN GROUP 

Water Systems Evaluated in this Propram 
PWSID #11-004 Apache Junction 
PWSID #02-001 Bisbee 
P W SID #04-002 Miami 
PWSID #11-019 Oracle 
PWSID #11-021 Superior 

Prepared By: Arizona Water Company 
3805 N. Black Canyon Highway 
Phoenix, AZ 85015 
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1.0 EXECUTIVE SUMMARY 

This Water Loss Reduction Program report was prepared by Arizona Water Company 
(the "Company") for specific water systems located within the Company's Eastern Group. The 
Eastern Group encompasses approximately 266 square miles and is comprised of the Apache 
Junction, Bisbee, Miami, Oracle, San Manuel, Sierra Vista, Superior, and Winkelman water 
systems. Specifically, this Water Loss Reduction Program evaluates the Apache Junction, 
Bisbee, Miami, Oracle and Superior water systems. Water losses in the Company's Bisbee, 
Miami, and Oracle water systems exceed ten percent. In addition, water losses in the Company's 
Apache Junction and Superior water systems are nearing ten percent. In Decision No. 71845, 
dated August 25, 2010, the Arizona Corporation Commission (the "Commission") ordered the 
Company to reduce water losses in all of its water systems to less than ten percent by July 1, 
201 1. The Commission also ordered the Company to evaluate the water systems that have not 
achieved a water loss rate of less than ten percent by July 1, 2011, and prepare a report 
demonstrating how the Company plans to reduce water losses to less than ten percent, or why it 
is not cost effective to do so. That report will be filed with the Commission by December 3 1, 
2011. 

The Company made a substantial effort and expended significant resources to reduce 
water losses through water system monitoring, leak detection, and by repairing and replacing of 
water mains and service lines. This report shows that water main and service line leaks and 
breaks are increasing in frequency. The Company's engineers analyzed each Eastern Group 
water system to assess the condition of water mains and service lines and determined that the 
oldest of these water mains and service lines need to be replaced. Subsequently, the Company's 
engineers determined that the primary causes of water losses are aging water mains and service 
lines. 

There are over 600 miles of water mains currently in service within the Eastern Group 
water systems. Different types of materials have been used for water mains, with steel ("ST") 
pipe first used in the 1900s, galvanized steel ("GS") pipe first used in the 1910s, cast iron ("CI") 
pipe first used in the 1920s, cement asbestos ("CA") pipe first used in the 1930s and ductile iron 
("DI") pipe first used in 1986. DI pipe water mains have been used exclusively in the Eastern 
Group water systems for new installations since 1986. Other less common types of water mains 
have also been used, but account for only a small portion of the water mains currently in use 
within the Eastern Group water systems. 

The Eastern Group water systems have over 33,000 active water service connections. 
Different types of materials have been used for service lines including copper ("CU"), galvanized 
steel ("GS"), polybutylene ("PB"), polyethylene ("PE"), and polyvinyl chloride ("PVC"). 

Water mains and service lines must be properly managed, monitored, and maintained to 
minimize water losses. The Company's well-trained employees, using state-of-the-art leak 
detection equipment, identified the sources of such water losses and repaired or replaced leaky 
water mains and service lines. However, the effects of aging and failing water mains and water 
service lines are causing water losses beyond the Company's ability to control it through repair 
and maintenance efforts alone. That point has been reached in several of the Company's Eastern 
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Group water systems and, as a result, the rate at which infrastructure must be replaced is 
accelerating. 

The Company's engineers conclude that a more aggressive distribution system 
replacement program is needed to make significant progress to reduce water losses, and now 
estimate that a minimum of $3.1 million of replacement water mains and service lines should be 
installed annually to replace aging and failing water mains and service lines for water systems in 
the Eastern Group. The Company developed distribution system replacement projects to reduce 
water losses and help to comply with the Commission's order in Decision No. 71845. The 
Company's engineers also prepared detailed cost estimates, for the first phase of replacements of 
the aging and failing water mains and service lines in the Eastern Group water systems, currently 
estimated at approximately $67 million. The detailed cost estimates included water mains and 
service lines identified for replacement during the 201 1-2020 time period and are provided in 
Appendix 9.5. However, because of the sheer magnitude of this additional level of capital 
expenditures, the Company is seeking the Commission's authority to establish a Distribution 
System Improvement Charge (''DSIC'') as part of its applications for new rates filed with the 
Commission. 

In compliance with the Commission's order to reduce water losses in all of its systems to 
less than ten percent by July 1 , 20 1 1, within a month of the effective date of Decision No. 7 1845, 
the Company started the design and construction of several distribution system replacement 
projects in the Eastern Group water systems. These projects included the replacement of 3,350 
LF of 6-inch water main, 8,600 LF of 8-inch water main, and 82 service lines at a total estimated 
cost of $1.1 million. As with the initial construction of arsenic treatment plants which received 
approval of an Arsenic Cost Recovery Mechanism (''ACRM") surcharge, without approval of a 
DSIC, the Company cannot begin to fund the needed distribution system replacement program at 
the levels identified above. The Company engineers determined that these replacements are 
critical to the Company's compliance with the Commission's directive in Decision No. 7 1845. 

2.0 INTRODUCTION 

2.1. Purpose 

The purposes of this report are to evaluate the Company's Eastern Group water 
systems where water losses exceed, or are likely to exceed ten percent of water produced, 
evaluate the extent and impact of aging and failing infrastructure on water losses, and support the 
Company's proposal to establish a DSIC. This report presents the Company's plans to comply 
with the Commission's order in Decision No. 71845 by reducing water losses in such water 
systems to less than ten percent, where feasible, and describes the Company's aging and failing 
infrastructure replacement needs. An overview is provided for water systems in the Eastern 
Group that are the subject of this report including detailed information about the background of 
each water system, CCN areas, and respective sources of supply (including a water system 
characterization and assessment). A detailed analysis is provided, which shows the actions the 
Company is taking to identify and reduce water losses, the sources of water losses, and a break 
and repair history. Also included are recommendations needed for infrastructure replacements to 
further reduce water losses. 
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This report focuses on the Company's Eastern Group water systems where water 
losses are caused by aging and failing infrastructure and includes the Apache Junction, Bisbee, 
Miami, Oracle, and Superior water systems. These water systems have the highest level of water 
losses caused by breaks and leaks resulting from aging and failing water mains and service lines. 
The Company also closely monitors the other Eastern Group water systems, (San Manuel, 
Winkelman, and Sierra Vista) which already comply with the Commission's water loss 
standards. 

2.2. Abbreviations 

The following abbreviations and nomenclature are used throughout this report. 

ADWR 
ANSI 
AWWA 
CA 
CCN 
CI 
CLC 
cu 
Commission 
Company 
DI 
DIPRA 
DSIC 
EPA 
GS 
HDPE 
LF 
MGD 
PB 
PE 
PSI 
PVC 
PWSID 
ST 

Arizona Department of Water Resources 
American National Standards Institute 
American Water Works Association 
Cement Asbestos 
Certificate of Convenience and Necessity 
Cast Iron 
Cement Lined Concrete 
Copper 
Arizona Corporation Commission 
Arizona Water Company 
Ductile Iron 
Ductile Iron Pipe Research Association 
Distribution System Improvement Charge 
Environmental Protection Agency 
Galvanized Steel 
High Density Polyethylene 
Linear Feet 
Millions of Gallons per Day 
Pol ybut ylene 
Polyethylene 
Pounds per Square Inch 
Polyvinyl Chloride 
Public Water System Identification 
Steel 

3.0 COMPANY MEASURES TO IDENTIFY AND REDUCE WATER LOSSES 

3.1. Company Resources 

The Company focuses its resources, including employees and equipment, on 
reducing water losses in all of its water systems, including its Eastern Group water systems. The 
Company has 56 full time service employees in the Eastern Group available to work on repairs, 
leaks and breaks. On average, each year the equivalent of 11 full time employees were assigned 
to locate and repair leaks and breaks in the Eastern Group. When necessary, service employees 
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are dispatched from other water systems to help with repairs of more extensive leaks. In addition 
to 47 service vehicles, the Eastern Group has eight backhoes and four dump trucks available for 
use in repairing water mains and service line leaks and breaks. Five portable welders, six mobile 
air compressors and six utility trailers are equipped with specialty tools and equipment needed to 
repair leaks and breaks. Figure 3-1 shows some of the equipment typically used by the Company 
on a water main break. 

Service True 

I 

3.2. Locating and Detecting Leaks 

Meter readers report observed service line and water main leaks in their normal 
course of reading meters. The role meter readers play is essential to system monitoring, as they 
visually inspect the entire system for leaks and breaks as part of their routine duties. When a 
meter reader discovers a leak, the information is entered into their handheld meter reading 
equipment, which then generates a service order at the local office. If the leak is severe and 
warrants immediate attention, the meter reader will contact the local office to immediately 
dispatch one of the repair crews. In this manner, repair of leaks can be started even before the 
meter readers complete their shift. 

In addition to visual inspections conducted by the Company's meter readers, the 
Company uses three complementary types of leak detection equipment, which help employees 
identify the location of water leaks more efficiently than other more labor-intensive methods. 
The first type of leak detection equipment is a listening device, such as an acoustic noise 
amplifier or geophone. 
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Figure 3-2 Acoustic Noise AmpliJier Figure 3-3 Geophone 

i I 
c 

The acoustic noise amplifier, as shown in Figure 3-2, is a highly sensitive set of 
"earphones" equipped with signal amplifiers and noise filters to isolate the sound vibrations of a 
water leak. It is usually placed on the ground above the water main, but can also be placed on 
meters, valves, or directly on the water main. In addition to the disc-shaped listening device, 
many models can be fitted with a listening ''rod" for even more precise locating and ease of 
contact with the water main. The geophone, as shown in Figure 3-3, is a simplified version of 
the acoustic noise amplifier in that it is not electronic, but works in much the same manner, i.e. 
the listening device is placed on or above the water main and the operator listens for the sound of 
a leak. 

A second type of leak detection equipment, known as the digital leak detection 
logger, as shown in Figure 3-4, uses multiple data loggers to survey a larger portion of the 
distribution system to locate potential leaks that would otherwise go undetected by visual 
inspection or through the use of other less sophisticated types of listening devices. Each data 
logger, as shown in Figure 3-5, is used in conjunction with other data loggers to gather data 
during low noise times (such as between midnight and 2 a.m.) when water use and related noise 
is lowest and traffic noise is at a minimum. The use of multiple data loggers helps to cross 
reference locations of potential leaks identified by each data logger used. 
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Figure 3-4 Digital Leak Detection Logger Fi re 

I 
3-5 Data Logger 

I .  

. . .  . . .  

The digital leak detection logger uses up to eight data loggers, strategically placed 
on valves, hydrants, meters or directly on the water main throughout the water system. The data 
loggers are programmed (by data logging software installed on a laptop) to communicate with 
each other at three scheduled time intervals to pinpoint the location of a leak. The information is 
then downloaded onto a laptop computer and analyzed to determine if there was any leak "noise" 
identified between the loggers, as shown in Figure 3-6. 

If leak noise is identified, a 'korrelation spike" will present itself in the data, as 
shown in Figure 3-7. At this time, the operator can input the pipe size, material type, and 

. . . . . .  distance between the loggers to pinpoint the location of the leak, . . . . . . . . .  ,. , , . . . . . . . . . .  I .  . . . . . . . .  . . . . . . . .  . . . . . .  . . . . .  
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I- 

The third type of leak detection equipment, the digital leak correlator, as shown in 
Figure 3-8, is used to pinpoint the location of the leak noise (and, presumably, also the leak) on a 
real-time basis, as well as confirming or validating locations of suspected leaks identified 
through surveys conducted by the digital leak detection logger or geophones. 

I ",! 

The digital leak correlator system consists of one main processor that is used to 
receive and process signals from two transmitters, which are placed on valves, hydrants, or 
meters by a special sensor mounting device or directly on the water main itself. When searching 
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for or pinpointing leaks, the size, material type, and length of each pipe that is located between 
the transmitters must be entered into the main processor, as shown in Figure 3-9. 

If leak noise is observed, a spike appears on the main processor screen, along with 
the calculated distance from the leak to each of the transmitters, as shown in Figure 3-10. 

Figure 3-10 Leak Noise Spike on Correlator Screen 
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Employees use digital leak correlators to confirm the validity of the data 
generated by the main processor by moving the transmitters to different locations, which can 
help to verify the original reported location of the leak (i.e. the indicated point of leak). When 
comparing the output from each correlation, locating or predicting the same point of leak 
confirms the point where repair crews should begin to excavate for repairs. 

There are drawbacks and challenges to using any type of leak detection 
equipment, including electronic leak detection equipment. Because sound resonates much better 
on metal pipe, water systems with large amounts of non-metallic pipe (e.g. CA and PVC) do not 
always achieve consistent or reliable results when using leak detection equipment to locate 
smaller leaks. Background noise that is not associated with leaks, such as road traffic, electric 
transformers, other nearby utility lines, or functioning meters, can interfere with or skew the 
results from electronic leak detection equipment. 

The Company's employees undergo extensive training in the proper operation, 
use, and interpretation of results generated from each type of leak detection equipment. The use 
of these types of equipment has proven to be an effective tool for locating water main and 
service line leaks and breaks, facilitating repairs and helping to reduce water losses. The 
Company also documents water leaks through the use of the Water Loss Control form, as shown 
in Figure 3-1 1, to assist in the collection of water leak data. This form is completed each time a 
leak is discovered and repaired, providing a detailed accounting of the leak and its repair, 
including the location, pipe condition, cause of leak, labor-hours expended and other associated 
costs. The information collected on this form is used to identify problem areas where additional 
leak detection efforts may be needed and also helps to determine the timing and priority of water 
main and service line replacements. 
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Figure 3-11 Water Loss Control Form 

~ ARIZONA WATER COMPANY 

WATER LOSS CONTROL FORM 

DATE: SYSTEM: PWSID AND NAME: LEAK #: 

TYPE OF LEAK: SERVICE 0 MAIN 0 FITTING 0 VOLUME (GPM) 

LOCATION OF LEAK: LEGAL DESCRIPTION: '/4 SEC. SEC. T. R. 

ADDRESS #: STREET NAME: 

LOT#: 

LOCATION: (e.g. MAJOR CROSS STREETS, INTERSECTION) 

SUBDIVISION NAME: (e.g.. PINEWOOD UNIT 1) 

SERVlCElMAlNlFlTTlNG CONDITION: 

FITTING TYPE: DEPTH OF COVER: 
(e.g. MeterNalve) (Inches) YEAR: MATERIAL: SIZE: LENGTH: - - - - 

EXTERIOR CONDITION: (CIRCLE ONE) BAD POOR FAIR GOOD EXCELLENT 

EXTERIOR CONDITION DESCRIPTION: (e.g. CORROSION. PITS, CRACKS) 

POLY-WRAPPED: YES O NO 

INTERIOR CONDITION: (CIRCLE ONE) BAD POOR FAIR GOOD EXCELLENT 

INTERIOR CONDITION DESCRIPTION: (e.g. CORROSION, PITS, TUBERCULATION. SCOURING, SLIME GROWTH) 

DESCRIPTION OF LEAK: (e.g. PINHOLE, RADIAL CRACK. AXIAL CWCK, C~UPLING/JOINT, COLLAPSE) 

CAUSE OF LEAK: (e.9. CORROSION, FREEZING, BEDDING/BACKFILL, EARTH SETTLING, SURGE, ADJ. CONST. ACTIVITIES) 

DESCRIPTION OF REPAIRS MADE: 

REQUIRED ATTACHMENT: COPY OF %ATLAS WITHLOCATION OF LEAK MARKED WITH A RED "X" 
REQUIRED ATTACHMENT: MATERIAL(S) LIST AND COST(S) 
REQUIRED DIGITAL PHOTOS: RENAME FILE TO (LEAK#-YR-PIC#) (FORMAT001-1 l-OI.JPG, O01-71OZ.JPG, ETC ...) 

PLACE DIGITAL PHOTOS IN THE LEAK DETECTION DIRECTORY UNDER THE APPROPRIATE 
DlVlSlON/SYSTEM ON THE COMPANYS SHARED DRIVE 

TOTAL LABOR HOURS: 
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3.3. Leak Repair 

The Company reduces water losses through timely maintenance and repairs of 
leaks and breaks. The Company's employees schedule repairs of smaller water main and service 
line leaks as soon as possible, while water main breaks are always repaired on an emergency 
basis. Water main leaks are much more difficult to locate than water main breaks as they are 
smaller and not always easily detectable or visible, except through more advanced methods of 
detection, such as through the use of listening devices, leak detection equipment (discussed in 
Section 3.2) and by conducting leak surveys. 

3.4. Meter Maintenance Program 

The Company's meter maintenance program establishes the criteria for meter 
repairs or replacement. The Company does not repair or replace water meters based solely on 
years in service. Repairing or replacing all meters based solely on years in service, without 
regard to gallonage and water quality, is not an effective and efficient use of resources. Instead, 
the Company's meter shop, through many years of experience testing and repairing water meters, 
has established comprehensive maintenance criteria based on gallonage, length of time in 
service, and water quality. Water quality varies between systems and can even vary within a 
system. These variances can have a significant impact on the useful life of a metering device. 
For example, the presence of sand and other fine materials can cause abrasive wear on meters 
and build up or deposits fiom hard water can increase friction on moving parts, causing a meter 
to "run slow", both of which can cause increased water losses (apparent losses, as defined later in 
this report). 

The Company's meter shop also perfoms periodic, random tests of each water 
system's meters to provide an ongoing assessment of the suitability of meter maintenance criteria 
for each system. In this manner, the Company ensures that meter accuracy is maintained within 
industry standards for each water system, verified through random meter testing, while still 
keeping apparent losses due to meter inaccuracies low. The Company's meter maintenance and 
testing program benefit each of the Company's water systems. Nearly 2,000 meters were either 
repaired or replaced in the Eastern Group water systems in 20 10 alone. 

3.5. Meter Selection Review 

Following guidelines provided by the Company's meter shop, the Company's 
engineering department reviews new meter applications prior to establishmg water service. 
Typically, 5/8 x 3/4-inch water meters are installed for new residential subdivisions. Residential 
and non-residential meter applications that require 1-inch or larger water meters can result in 
wide ranges of flows, with the largest meter applications typically including fire flows. As a 
result, the Company's engineering department determines the appropriate size and type of meter 
for each specific use to meet the service needs and accurately measure all water provided 
throughout the anticipated range of flows. Again, apparent losses are minimized when the 
correct meter is chosen for the particular application. 
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4.0 WATER MAIN AND SERVICE LINE MATERIALS 

4.1. Water Main Material Types 

The Company has installed many sizes and various types of materials of water 
mains in the Eastern Group water systems. As shown in Graph 4- 1 and Table 4- 1, there are over 
600 miles of water mains of various types of materials in service today. 

Graph 4-1 Miles of Water Mains in Service by Material Type - Eastern Group 

MILES OF WATER MAINS IN SERVICE BY MATERIAL TYPE 
EASTERN GROUP 

257.30 A 

CA - CEMENT 
ASBESTOS 

rn CI - CAST IRON 
CA 

257.37 0 CLC - CEMENT LINED 
CONCRITE 

DI - DUCTILE IRON 

GS - GALVANIZED 
STEEL 

0 HDPE - HIGH DENSITY 
POLYETHYLENE 

El PVC - POLYVINYL 
CHLORIDE rir 

Y ST - STEEL Ll 

5.94 
0 UNSP - UNSPECIFIED 

4.04 
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Table 4-1 Miles and Linear Feet of Water Mains in Sewice by Material Type - Eastern Group 
MILES AND LINEAR FEET OF WATER MAINS IN SERVICE BY MATERIAL TYPE 

EASTERN GROUP 

DI - DUCTILE IRON 
GS - GALVANIZED STEEL 
HDPE - HIGH DENSITY POLYETHYLENE 

I MATERIAL TYPE I MILESOFWATER I LFOFMAINS 

257.30 1,358,520 
38.01 200,715 
2.74 14.480 

I CLC - CEMENT LINED CONCRETE I 0.06 I 316 

TOTAL 

I CU-COPPER I 4.04 I 21.342 

~~ 

629.94 1 3,326,049 

I PVC - POLYVINYL CHLORIDE I 7.39 I 38.998 
I ST-STEEL I 55.84 I 294.809 
I UNSP - UNSPECIFIED I 1.25 I 6.598 

Water mains of different material types have been installed over the past 100 
years, starting with ST fi-om the early 1900s to the early 1950s. Also, GS was commonly used 
on smaller diameter water mains from the 1910s to the 1960s. CI water mains were first 
installed in the 1930s. CA water mains were used predominantly from the 1930s to the mid 
1980s. CA pipes were originally expected to have a longer useful life and better flow 
characteristics than CI, GS, or ST pipe. Since 1986, DI pipe has been used exclusively by the 
Company in the Eastern Group water systems for new installations. 

Nearly 527,000 LF of water mains in service today were constructed of CI, GS, or 
ST pipe, without any additional form of corrosion protection. As with any ferrous type material, 
water mains deteriorate through pitting corrosion, graphitization, and tuberculation build-up. 
One form of corrosion protection, cement lining, applied to the interior of water mains reduces 
internal rates of corrosion. But, cement lining of pipes did not begin until the 1940s. 
Consequently, ferrous type water mains that were installed before 1940 suffer from both the 
internal and external effects of corrosion, further increasing the potential for leaks. The rate and 
extent of corrosion of water main materials is affected by environmental factors as well, such as 
the presence of oxygen, moisture, soluble salts, cathodidanodic corrosion, sulfate reducing 
bacteria, water main installation methods, bedding materials, use of active and passive cathodic 
protection systems, and other environmental factors. 

Some of the metal water mains in the Eastern Group water systems have failed 
from corrosion. Corrosion weakens the structural integrity of the pipe, increasing the likelihood 
of failure. Internal corrosion in unprotected metal water mains leads to the formation of loose, 
porous rust, ferric hydroxide, which crystallizes to form a build-up of corrosion on the internal, 
unlined surface of the pipe, commonly referred to as "tuberculation". Corrosion on the interior 
surface of the pipe results in encrustation inside the pipe, reducing the flow capacity to a point 
that it has to be replaced to provide required flow. Figure 4-1 provides an example of corrosion 
on a 2-inch GS pipe elbow installed in 1949. 

C\Users\aheil\Desktop\Water Logs Reduction Program FinaLdoa 
MRL:AFH 18/2/11 I1:45 PM 

Page 19 



Corrosion pitting usually occurs below the build-up of corrosion scale on the 
inner wall of the pipe. Such build-up causes operating problems by reducing the flow capacity 
of the water pipe. Removing the build-up without applying an internal protective lining only 
accelerates the rate of pit corrosion until a new build-up of corrosion scale is formed (Thomson 
and Wang 2009). For these reasons, the standard industry practice is to not clean or otherwise 
disturb the corrosion build-up inside uncoated CI, GS, and ST water mains. Another type of 
corrosion process is graphitization, that causes some of the iron to be removed from the pipe 
wall, leaving behind a graphite flake matrix held together by rust. Graphitization can form a 
solid substance, creating the illusion of undamaged material. The matrix of graphite flakes is 
significantly weaker than the original CI material. This matrix may be strong enough to 
temporarily resist the forces of the pipe's internal water pressure, but ultimately, these pipes will 
leak or fail. 

Water main failures are typically caused by forces applied to the pipe that exceed 
its residual strength, which has been reduced by the effects of corrosion. Forces on water mains 
include those produced by internal water pressure, bending, crushing, soil movement, and 
thermal expansion. Bending of ferrous metal pipes, a type of loading condition, is a common 
cause of failure made worse by the effects of corrosion. Another loading condition that 
commonly causes water main failures results from soil locking to the pipe wall through friction 
forces, after which, soil movement creates tension in the water main resulting in water main 
failures (Makar et al. 2001). Corrosion (rusting) of the outer pipe wall is shown in Figure 4-2. 
The rust effectively increases the coefficient of static fkiction between the pipe wall and soil, 
which can lead to increased tensile forces, and ultimately, to increased water main failures. 
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Common causes of water main failure include blowout holes, circumferential 
cracking, bell splitting, longitudinal cracking, bell shearing, and spiral cracking. Smaller 
diameter water mains experience smaller forces fiom internal water pressure, but have smaller 
moments of inertia, making them susceptible to longitudinal bending failures. Larger diameter 
water mains experience larger forces fiom internal water pressure and have higher moments of 
inertia, making them susceptible to longitudinal cracking and shearing at the bell (Makar et al. 
2001). Blowout hole failures occur when corrosion pitting thins the pipe wall to the point where 
the internal water pressure blows out the remaining reduced thickness pipe wall, as shown on 
Figure 4-3. 

Figure 4-3 Steel Water Main Blow Out Hole 

.. . . .  . . .. .. . .  . 

C:\UsersbheinDesMop\Water Loss Reduction P m g m  FinaLdocx 
MRL:AFH 18/2/11 i1:45 PM 

. .. . . . . . . . . ..... .. . . . . . . . .,.... .. . . .  . .  . . .. .* . . .  

Page21 : . ..,:I' . . . . . ,. . . . . . , . . .. ,., .. . . .  . . I .  



One of the most common modes of failure of smaller diameter pipe observed by 
the Company is circumferential cracking caused by bending forces applied to the pipe. The 
failure crack propagates around the circumference of the pipe, and is visually similar to a twig 
snapping. Bell splitting is another common type of failure for smaller diameter pipe caused by 
thermal expansion and contraction. Longitudinal cracking and bell shearing are common types 
of failures seen in larger (larger than 16 inches in diameter) pipes, since larger water mains have 
a high moment of inertia that does not lead to circumferential failures. Bell shearing failures are 
caused by bending forces or from compressive forces pushing the spigot of one length of pipe 
into the bell of the next pipe. 

Graph 4-2 and Table 4-2 show that a significant portion of the distribution system 
in the Eastern Group (approximately 82 percent) is comprised of CA or DI water mains. In 
addition, 1,770,000 LF (over 50 percent) of water mains in service within the Eastern Group 
water systems are 6-inch or smaller. As described in this section, 6-inch and smaller water mains 
fail more frequently and have a shorter useful life. 

Graph 4-2 Breakdown of Water Mains in Service by Material Type - Eastern Group 

BREAKDOWN OF WATER MAINS IN SERVICE BY MATERIAL TYPE 
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Group 
BREAKDOWN AND LINEAR FEET OF WATER MAINS IN SERVICE BY MATERIAL TYPE 

EASTERN GROUP 

LF OF WATER MAINS PERCENTAGE OF 
WATER MAINS MATEIUAL TYPE 

CA - CEMENT ASBESTOS 40.86% 1,358,909 
CI - CAST IRON 0.94% 31,362 
CLC - CEMENT LINED CONCRETE 0.01% 316 
cu - COPPER 0.64% 21,342 
DI - DUCTILE IRON 40.84% 1,358,520 
GS - GALVANIZED STEEL 6.03% 200,7 15 
HDPE - HIGH DENSITY POLYETHYLENE 1.17% 38,998 
PVC - POLYVINYL CHLORIDE 0.44% 14,480 
ST - STEET. 8.860/0 294.809 
UNSP - UNSPECIFIED 0.21% 1 6,598 

TOTAL 100% I 3,326,049 

CA water mains were commonly used in the Company's water systems since the 
1930s. CA does not corrode in the same manner as ferrous (i.e. CI, GS, ST) water mains and 
was considered a superior product compared to CI or GS water mains because of its low friction 
factors and non-metallic construction. However, chemical changes can occur in the cement 
substrate of the CA pipe due to the interaction of water and the internal surface of the pipe and 
from the interaction of the surrounding soil and the external surface of the pipe. These chemical 
changes cause a loss of strength in the composite material. Deterioration of the pipe and changes 
in material or pipe integrity are not immediately visible as there is no color change or reduction 
in wall thickness. CA pipe deteriorates through the decomposition of hydrated silicates in the 
cement substrate, due to the leachng of calcium hydroxide. As the calcium hydroxide leaches 
out of the CA pipe, hydrated silicates decompose and release more calcium hydroxide. This 
degenerative process continues until most of the hydrated silicates are decomposed, resulting in 
material that is weak and unstable, leading to leaks, breaks, and failure of the pipe. The 
Company discontinued the use of CA for new water mains in 1986, when it updated its 
specifications to require the use of DI or PVC pipe. 

Concerns over the failure and useful life of CA water mains have prompted many 
studies. For example, a study that analyzed pipe breaks in urban water systems identified the 
positive relationship between the rate of pipe breakage and age (Kettler and Goulter 1985). This 
study confirms the effects of age on pipe breaks and validates the Company's observation that 
water leaks are increasing as its water systems age. Other studies have shown that the pipe 
breakage rate is also influenced by pipe diameter, with a higher breakage rate for smaller 
diameters (Guan 1995, Mordak and Wheeler 1988). The higher breakage rate can be attributed 
to thinner pipe wall and lower bending resistance of smaller diameter pipe (Mordak and Wheeler 
1988). The Eastern Group has nearly 1,038,000 LF (76 percent) of CA water mains in service 
that are 6 inches or smaller in diameter, as shown in Table 4-3. 
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WATER MAIN SIZE 

5 6-INCH 

> 6-INCH 

TOTAL 

Based on the leak repair history data collected and presented in Appendix 9.1 the 
Company has observed a considerable increase in the number of leaks on 6-inch and smaller 
diameter water mains than it has for water mains larger than 6 inches in diameter. For example, 
Figure 4-4 shows a picture of a blowout hole failure for a CA water main in the Company. This 
is the most common type of water main failure in the Company, due to deterioration of CA water 
mains, as described above. The Mordak and Wheeler 1988 study observed this same 

LF OF WATER MAIN 

1,037,842 
321,067 

1,358,909 

phenomenon. 

All water mains deteriorate with age, creating an increased risk of failure over 
time. The water mains made of CI, GS, and ST must be replaced because they are reaching the 
end of their useful lives, and account for over 85 percent of all water mains installed between 
1900 and 1949 in the Eastern Group water systems, as shown in Graph 4-3 and Table 4-4. Based 
on this information, a primary focus of the Company's proposed replacement projects identified 
in Sections 5.4.2 and 7.4.2, is the replacement of CI, GS, and ST water mains which have shown 
excessive instances of breaks and leaks. 
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raph 4-3 Breakdown of Water Mains Installed 1900-1 949 in Service by Material Type - Eastern Group 

BREAKDOWN OF WATER MAINS INSTALLED 1900-1949 IN SERVICE 
BY MATERIAL TYPE 
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Table 4-4 Breakdown and Linear Feet of Water Mains Installed 1900-1949 in Service by Material 
Type -Eastern Group 

BREAKDOWN AND LINEAR FEET OF WATER MAINS INSTALLED 1900-1949 
IN SERVICE BY MATERIAL TYPE 

EASTERN GROUP 
I MATERIAL TYPE I LF OF MAIN I PERCENTAGE I 

The useful life of water mains varies considerably based on a number of factors, 
including pipe material, soil conditions, and water quality. Failing water mains are replaced 
where feasible, subject to budget constraints. Recent construction budgets have not had 
sufficient funds to replace aging infrastructure within the useful life of such infkastructure and, as 
a result, there has been an increase in the frequency of water main breaks in the Eastern Group. 
The Company is unable to adequately fund the replacement of aging infiastructure; with such 
circumstance affecting utilities nationwide (Leaks 1 994). 
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The oldest CI pipes manufactured date to the late 1800s and had an average life 
span of about 120 years. CI pipes manufactured in the 1920s had an average life span of about 
100 years. In general, water pipes installed since World War I1 have a life span estimated to be 
only around 75 years. The problem is that all three eras of pipe manufacture and installation will 
need to be replaced at about the same time (Cooper et al. 2009). 

The AWWA has coined the term "The Replacement Era" to refer to the years 
2000 to 2030, in which a significant portion of the nation's water distribution system 
infrastructure will need to be replaced (Cromwell et al. 2001). The AWWA projects that 
utilities, such as the Company, will require significant adjustments in revenues to recover the 
costs associated with these expenditures (Cromwell et al. 2001). 

Significant capital investment is needed in the Eastern Group to replace aging 
infrastructure and ensure safe, reliable, and adequate water service to the Company's customers. 
The Company's investment needs for water main replacements are forecasted on an annual basis 
for the Eastern Group water systems and are based on the current age of the water mains and 
their estimated useful lives. 

4.2. Service Line Material Types 

Water service lines are typically constructed from several different types of 
materials, including CU, GS, PB, PE, and PVC. GS water service lines are subject to corrosion 
and show signs of failure similar to those seen in CI, GS and ST water mains, including pitting 
corrosion and internal corrosion build up. 

Plastic pipe was first commercially introduced in the United States in the 1940s. 
In 1948, large-scale production of plastic pipe began with the introduction of PE which was used 
in various water applications (DeBerry et al. 1982) and was first used for water service lines and 
household plumbing. PE is formed by the polymerization of ethylene. PE has a very high 
chemical resistance and, as a result, cannot be joined using adhesives or solvent cements, but 
instead must be joined by compression or thermal fittings. PE service lines used by the 
Company had carbon black added as part of the manufacturing process, which was a common 
method to protect fiom ultraviolet radiation (sunlight deterioration). Another type of plastic pipe 
used for service lines was PB, which has a rigidity similar to that of low density PE, but has a 
strength greater than that of HDPE. Unlike PE, PB has the ability to retain strength with 
increasing temperature. Its initial flexibility made it a prime candidate for use in water service 
lines. Compared to most metals used in the water industry, thermoplastics such as PB and PE 
offer significantly higher corrosion resistance. Thermoplastics are also not significantly affected 
by the inorganics in drinking water or the chemicals used in water treatment, such as acids, bases 
and brines. Thermoplastics are not susceptible to electrochemical and galvanic corrosion 
because they are not conductors, unlike metal water mains. PB and PE pipes are also not 
affected by stray currents in the soil. Stray currents in soil can come from active cathodic 
protection system such as those used by gas utilities for protection of steel gas pipelines. Stray 
current can also come from various electrical sources, such as power lines. This resistance to 
electrochemical corrosion eliminates the need for cathodic protection and special coatings. At 

C:\Users\aheihDasktop\Water Loss Redudion Program Find.docx 
MRL:AFH I8/2/11 l1:45 PM 

Page 26 



. . . . . . . ..,.. . . .... . 

the time of their installation, the water industry expected that PB and PE service lines would 
prove to be superior to CU and GS as service line materials. 

However, unlike CU, DI, GS, and ST, environmental stress cracking is a 
significant factor in PB and PE plastic pipe degradation, as shown in Figure 4-6. Thls form of 
degradation is due to stress concentrations on the PB and PE plastic pipe, particularly at joints 
and fittings. These concentrated stresses arise from: 1) forced alignment of pipe and fittings, 2) 
thermal expansion and contraction, 3) settling structures, and 4) long-term dimensional changes 
(DeBerry et al. 1982). 

Figure 4-6 Plastic Pipe Stress Cracking 
,i 

Plastic services like PB and PE were commonly used by the water industry from 
the 1960s to the 1980s. The Company installed most of its plastic water service lines in the 
1970s. Decades later, these plastic service lines have increasingly failed, as shown in Figure 4-5, 
leading to increased leaks and breaks, initially requiring repairs but eventually requiring 
replacement. The Company estimates that over 7,000 or 25% of all existing water service lines 
installed in the Eastern Group water systems were constructed of either PB or PE materials. 
Because of the high percentage of PB and PE water service lines and their increasing failures, 
these types of service lines contribute significantly to increased water losses. Two of the leading 
causes of failed plastic services seen by the Company are forced alignment of pipe and fittings 
and thermal expansion and contraction. Currently, CU is used for all new water service line 
installations 2 inches and smaller in diameter. 

4.3. Soil Corrosivity Surveys and Polyethylene Encasement 

In June 1986, DIPRA performed a soil corrosivity survey for several of the 
Company's water systems. This survey was performed in conjunction with the Company's 
update in specifications from CA to DI water mains and was used to identify where external 
corrosion protection was needed for the installation of DI pipe in its various water systems. Fur 
example, test locations were selected in various portions of the Apache Junction area, see Map 4- 
1. All field and laboratory procedures were conducted in accordance with Appendix A of 
ANSUAWA C105/A21.5 Standard. 
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Map 4-1 DIPRA Soil Survey Testing Locations in the Apache Junction area 
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The soil survey report used the industry adopted "IO-Point" method to determine soil 
corrosivity per Appendix A of ANSVAWWA ClOYA21.5 Standard. Under this method, the soil 
is analyzed for resistivity, pH, redux potential, sulfides, and moisture. All of these 
characteristics have been shown to contribute to soil corrosivity. Points are assigned through a 
piecewise function of each of the soil characteristics' measurements. Values that are more 
corrosive are assigned more points. The soil is considered corrosive to ferrous metal pipes when 
the sum of all the points for the five soil properties listed above is greater than or equal to ten 
points. However, the point scale for soil resistivity has changed since the soil survey report was 
performed in 1986. Table 4-5 shows the difference in values. 

Year 
Standard 

Table 4-5 Corrosivitv Point Scale 
CORROSIVITY POINT SCALE 

1982 2010 
AWWA C105lA21.5-82 AWWA C105lA21.5-10 

RESISTIVITY - OHM-CM POINTS I 
S700 

700-1 000 
1000-1 200 
1200-1500 

4 5 0 0  10 
2 1 500- 1 aoo 8 
> 1 800-2 1 00 5 
>2 100-2500 2 

1500-2000 
>2000 

The point scale in 1986 required the resistivity value to be much lower in order to 
be considered corrosive. However, there have been studies (Tucker 1986) showing that soil 
resistivity is the soil characteristic that contributes the most to soil corrosivity. Table 4-6 shows 
the results of the soil resistivity measurements taken from the sample locations in the Apache 
Junction area reported in the soil survey report. 

>2500-3000 1 
>3000 0 

Table 4-6 Results ofApache Junction Soil Survey Soil Resistivity 
RESISTIVITY 

OHM-CM APACHE JUNCTION TEST LOCATIONS POINT SCORE 
OLD NEW 

IRONWOOD - 200 FEET NORTH OF 16TH AVE. 
BROADWAY AND MERIDIAN 
FOOTHILLS EAST OF MERIDIAN 
WARNER AND WHITELY 

SIX SHOOTER AND SIGNAL TREE 
BALBOA AND DEL MONTE 
GOLF COURSE TANK SITE 

Using the old point scale, the highest corrosivity reading was two points, with six 
out of seven sample sites assigned zero or one point. Under the new point scale, four of the 
seven sample sites were assigned five or more points, with one sample site being given 10 points, 
showing the soils in the Apache Junction area are much more corrosive to DI pipe than was 
previously considered. 

1,360 2 10 
2,000 1 2 
5,200 0 0 
3,000 0 1 
2,000 1 5 
1,600 1 8 
2,850 0 1 
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PE encasement (or polywrap) acts as a protective barrier between the water line 
and the surrounding soil. Any water that enters the annular space between the PE encasement 
and the water line, with its available oxygen, reaches a point at which the oxidation process stops 
long before damage occurs to the DI or CU pipe. This is due to the limited availability of 
oxygen, which is needed for corrosion to occur. Further, pinholes in the loose polyethylene 
wrapping material do not significantly diminish its ability to protect the water line against 
corrosion. 

In the last four to five years, the Company began to see pinhole corrosion leaks 
develop in copper water service lines, caused by corrosive soils. As a result, the Company now 
requires PE encasement for CU service line installations. In addition, the Company also requires 
the use for PE encasement (or polywrap) for its DI water main installations, which consists of 
wrapping the DI water main with PE tubes or sheets. PE encasement has been used worldwide 
for more than fifty years as an effective external corrosion protection system for CI, CU and DI 
pipe. Once installed, PE encasement is a passive protection system that does not require 
monitoring, supervision, or maintenance. The first national standard in the United States for PE 
encasement ANWAWWA C105/A21.5 was adopted in 1972 and, in 1974, the American Society 
of Testing and Materials issued its standard for PE (ASTM A674). 

Under the new point scale system, the June 1986 soil survey report would now 
confirm that PE encasement, in accordance with ANSVAWWA C105/A21.5 Standard, is 
required for DI water main installations in the Apache Junction area to protect against corrosive 
soils. 

5.0 SUPERSTITION DIVISION 

5.1. Overview of the Existing Water Systems 

5.1.1. Water System Background 

The Company's Superstition Division includes the Apache Junction, 
Miami and Superior water systems, within which include a number of communities in Gila, 
Maricopa, and Pinal Counties, including portions of the City of Apache Junction, the City of 
Mesa, the City of Globe, Gold Canyon, Florence Junction, the Town of Superior and the Town 
of Miami. The Superstition Division water systems currently serve over 23,800 residential, 
commercial, and industrial customers, with an estimated population of more than 70,000 people. 
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+aph 5-1 Service Connections by Class - Superstition Division 

SERVICE CONNECTIONS BY CLASS 
SUPERSTITION DMSION 
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CLASS OF SERVICE 
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OTHER 

F -RESIDENTIAL 
22,658 
95.16% 

As shown in Graph 5.1 above, 95 percent of all service connections are 
classified as residential (most of which use 518 x 3/4-inch meters). Four percent of service 
connections are classified as commercial and one percent is classified as industrial, fire sprinkler, 
or other. 

Like other water systems in the Company, water main installations track 
customer growth in the Superstition Division and, although many new miles of transmission and 
distribution water mains and service connections were constructed in the mid- 1990s and the mid- 
2000s, as shown in Graph 5-2, the Superstition Division water systems still utilize many older 
water mains and service connections constructed of GS, ST, CI and CA. The oldest of these 
mains were first installed in the late 1910s and remain in service today. These older water mains 
show extensive corrosion and other visible signs of aging, such as increasing occurrences of 
leaks and breaks, which lead to increased water losses and repairs. 
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raph 5-2 Customers vs. Water Mains Installed - Superstition Division 

CUSTOMERS vs. WATER MAINS INSTALLED 
SUPERSTITION DMSION 
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5.1.2. Certificate of Convenience and Necessity 

The CCN covering the Apache Junction and Superior areas is comprised 
of over 152 square miles, located mostly in northern Pinal County with a small portion located in 
eastern Maricopa County, as depicted in Map 5-1. The water system extends into portions of the 
City of Mesa to the West, includes most of the City of Apache Junction and the Town of 
Superior, is bordered by the Tonto National Forest to the North and East and by Arizona State 
Land to the South. 
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1 7 5-1 CCNMap Coverinn the Apache Junction and Superior areas 
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The CCN covering the Miami area is comprised of over 31 square miles 
located in Gila County, as depicted in Map 5-2 and includes the Town of Miami, portions of the 
City of Globe, and certain unincorporated areas in Gila County. This CCN area is bordered by 
the Tonto National Forest on the North, West, and South, and the City of Globe on the East. 
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MaD 5-2 CCNMav Covering the Miami urea 
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5.1.3. Source of Supply 

Apache Junction water system customers receive their water from eight 
wells that have a combined maximum production capacity of over 17 MGD. All of the water 
from these wells is pumped to one of two centralized arsenic treatment plants. The treated water 
is delivered to ground level water storage tanks, and is then pumped into the distribution system 
from two points of entry. The Apache Junction water system has 12 elevated storage water tanks 
that store over 16 million gallons of water. 15 pump stations distribute water throughout the 
Apache Junction water system's 11 pressure zones. 

Miami water system customers receive their water from 16 wells that have 
a combined maximum production capacity of over 2.2 MGD. More than half of the water 
production comes fiom three of the Miami water system's largest wells that pump into a 
transmission line located in the northernmost portion of this water system. The other 13 wells 
deliver water to one of five pressure zones in the distribution system. The Miami water system 
has over 2.7 million gallons of water storage capacity. Nine pump stations and the 13 wells 
described above distribute water throughout the Miami water system's eight pressure zones. 

Superior water system customers receive their water from three wells that 
have a combined maximum production capacity of over 1.8 MGD. All of the wells pump to a 
single centralized arsenic treatment plant. The treated water is delivered to a ground water 
storage tank and then pumped through a 26-mile transmission line that delivers water to two 
elevated storage water tanks that have a capacity of approximately 2.5 million gallons of water. 
The static pressure at the booster station is over 545 psi and the pressure increases to over 800 
psi when the booster pumps are operating. The transmission line is above ground and the water 
temperature in the pipe can reach 140 degrees Fahrenheit. A cooling tower cools the water to 
less than 100 degrees Fahrenheit before being delivered into the distribution system. There are 
three pressure zones, one high pressure booster pump station, and one small booster station in 
this water system. 

5.1.4. Distribution System 

There are approximately 500 miles of water mains of varying size, 
material, and age in service in the Superstition Division's three water systems. The 2.6 million 
linear feet of water mains in the Superstition Division's water systems are constructed from a 
number of different materials, such as CA, CI, CLC, CU, DI, GS, HDPE, PVC, ST, and other 
materials. There are approximately 23,800 water service connections which use primarily CU, 
DI, GS, PB, PE and ST materials. 

Water mains vary in size from less than 2 inches to 36 inches in diameter. 
Graph 5-3 and Table 5-1 show the lengths of water mains in service (in miles and linear feet) by 
water main size diameters (in inches). There are over 81 miles or 429,000 LF of water mains 4 
inches or smaller in diameter, as shown in Table 5-1. In accordance with the Company's Terms 
and Conditions for the Provision of Water Service, Tariff TC-243, the Company's current design 
standards require new water mains to be no smaller than 6 inches in diameter. 
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Graph 5-3 Miles of Water Mains in Service by Diameter - Superstition Division 
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Table 5-1 Miles and Linear Feet of Water Mains in Service by Diameter - Superstition Division 
MILES AND LINEAR FEET OF WATER MAINS IN SERVICE BY DIAMETER 

SUPERSTITION DIVISION 
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5.2. System Characterization and Assessment 

As stated earlier, the Superstition Division water systems have approximately 500 
miles of water mains, some of which were installed as far back as 1917. Graph 5-4 and Table 5- 
2 show the length of water main in service in the Superstition Division by decade installed. This 
table also shows that there are over 100,000 LF of active water mains installed before 1950. 

Graph 5-4 Miles of Water Mains in Service by Decade Installed - Superstition Division 
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Table 5-2 Miles and Linear Feet in Service by Decade Installed - Superstition Division 
MILES AND LINEAR FEET OF WATER MAINS IN SERVICE BY DECADE INSTALLED 

SUPERSTITION DIVISION 
DECADE WATER MAINS INSTALLED MILES OF WATER MAINS LF OF MAINS 

1910-1 919 0.19 1,011 
1920-1 929 0.16 860 
1930-1939 9.04 47,743 
1940-1 949 9.72 51,333 
1950-1 959 20.41 107,780 
1960-1 969 38.83 205,024 
1970-1 979 116.70 616,198 
1980-1 889 83.60 441,405 
1990-1 999 122.00 644.1 79 
2000-2009 92.44 488,086 

UNSPECIFIED 5.59 29,539 
TOTAL 498.68 2,633,158 

5.2.1. Average Age of Water Mains 

The Company's installation records for its Superstition Division show that 
the GS and ST water mains were installed beginning in the 1910s and the CA and CI water 
mains were installed beginning in the 1930s. These water main material types make up 50 
percent of the Superstition Division, as shown in Graph 5-5 and Table 5-3, and some have been 
in service for over 80 years. The number of leaks has been increasing, according to the 
Company's records, showing that the older water mains have reached the end of their useful life 
and now require replacement. 
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Graph 5-5 Breakdown of Water Mains in Service by Material Type - Superstition Division 
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Table 5-3 Breakdown and Linear Feet of Water Mains in Service bv Material Tvve - Suverstition Division 
BREAKDOWN AND LINEAR FEET OF WATER MAINS IN SERVICE BY MATERIAL TYPE 

SUPER~TITION DMSION 
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The Nessie Curve analysis is a predictive method to graph annual 
replacement needs based on the date of water main installations and their expected useful life. 
The Nessie Curve shows the original water main installation pattern for the Superstition 
Division. That pattern is similar to the graph of demographics that predicts future liabilities for 
the Social Security Trust Fund (Cromwell et al. 2001). By modeling the installation pattern and 
the useful life expectancy of water mains, the Company has estimated the timing and magnitude 
of the investment needed to fund these replacements. The analysis shows that approximately 
160,000 LF of water main or approximately six percent of the Superstition Division needs to be 
replaced, including 4,250 plastic service lines and another 2,350 GS service lines over the next 
10 years, at an estimated cost of $41.6 million in today's dollars, as detailed in Appendix 9.5.1. 
This analysis is based on the Company's review of the documented water main and service line 
repair history summarized in Appendix 9.1.1. Graph 5-6 shows the predicted water main 
replacements needed versus historical replacement rates in the Superstition Division, based on 
the Nessie Curve analysis and various other water industry studies, some of which are listed in 
this section. 
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Graph 5-6 shows a growing need to replace water mains. The historical 
replacement rate of water mains from 2000 - 2009 is approximately 4,100 LF per year and is the 
starting point for the graph. Graph 5-6 shows that the current replacements needed are 
approximately three times greater than the current rate of replacement. Each year, replacement 
costs and the quantity of aging and failing water mains and service lines are escalating, making it 
increasingly more difficult to replace such aging mains and services. 

5.2.2. Break and Repair History 

Approximately 2,800 leaks and breaks have been recorded, mostly since 
2005, in the Superstition Division. Leaks, repairs and replacement histories are listed in 
Appendix 9.1.1. Data collected included the date and location of the leak, as well as the source 
of the information. This data was gathered fiom the Company's records, which include Water 
Loss Control forms, Work Orders, Blue Stake Records, repair records noted on the Company's 
water system maps, Company databases, Property Disposal records, and Company employee 
notes. Per Graph 5-7, the number of leaks and breaks per year has been increasing, showing a 
deterioration of water mains and service lines, as well as a higher probability of future water 
main and service line leaks and breaks in the Superstition Division. 

Graph S- 7 Water Leaks by Type and Year - Superstition Division 
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Table 5-4 Water Leaks by Type and Year - Superstition Division 
WATER LEAKS BY TYPE AND YEAR 

SUPERSTITION DIVISION 
YEAR MAIN LEAKS SERVICE LEAKS 

I 2004ANDEARLIER I 256 I 1157 
I 2005 I 55 I 164 
I 2006 I 40 I 165 
I 2007 I 49 I 126 

2008 40 158 
2009 50 204 
2010 119 230 

TOTAL 609 2204 

In 2010, there were 349 recorded leaks or breaks, or more than one leak or 
break per work day. Additionally, as also shown in Table 5-4, the number of recorded water 
main breaks alone has increased in recent years, reaching almost 120 water main breaks in 2010. 
According to the EPA, there are more than 240,000 water main breaks per year or 650 water 
main breaks per day in the United States (AWI 2009). Information on water main and service 
line leaks, breaks, repairs, and replacements was used in this report to assess the condition of 
infrastructure. Graph 5-7 shows an upward trend in water main leaks and breaks from 2005 
through 2010. Water main and service line leaks and breaks are commonly located under asphalt 
or sidewalks, which adds difficulty to locating the leak, as well as increasing the cost of repairs 
or replacements. In addition, traffic control is often required to redirect vehicular and pedestrian 
traffic around the affected areas, to provide sufficient work area for employees and equipment to 
excavate, stockpile materials, locate, and repair the leak or break. These are just some of the 
challenges the Company faces in making timely repairs and replacements of failed infrastructure 
in order to reduce water losses. The cost to repair a leak or replace a section of pipe can be 
significant, so it is important to address the causes of this increase in water main and service line 
leaks and breaks. 

Graph 5-7 shows signs of a deteriorating distribution system in the 
Superstition Division. An EPA research program titled "Aging Water Infrastructure Research 
Program" supports t h s  finding. The EPA program concluded that the number of water main 
breaks increases substantially as water mains near the end of their useful service life (AWI 
2009). Water main and service line leaks and breaks in the Superstition Division have been 
plotted on a series of maps that can be found in Appendix 9.2.1. Water main repairs are 
indicated by a water drop with an "M" inside, while service line repairs are indicated by a water 
drop with an "S" inside, and water drops with "F" inside indicate a fitting leak. The maps are 
also color-coded based on the installation year of the water main. (Refer to the map legends for 
details.) 
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5.3. Water Losses 

The Company calculates and reports water losses for the Apache Junction and 
Superior water systems each year in accordance with Arizona Department of Water Resources 
("ADWR") reporting requirements in ADWR's Third Management Plan for the Phoenix Active 
Management Area. The Company files an annual report with ADWR for its Miami water 
system, stating how much water was produced and delivered during each calendar year. 

For the Third Management Plan period, ADWR provides that certain non-billable 
uses are excluded from the water loss calculation. The categories of non-billable uses are 
summarized in Section 5.7.6.2 of the Third Management Plan titled "Distribution System 
Requirements" and are also listed in detail in Appendix 5-M of the Third Management Plan. 
Non-billable uses include water delivered for fire flows, distribution system flushing, tank 
overflows, well flushing, and water necessary for efficient pump operation. Water losses are 
calculated by subtracting both billable and non-billable deliveries and uses from the amount of 
water produced, and are usually reported as a percentage of the total amount of water produced. 
Pertinent excerpts from the ADWR Third Management Plan related to water losses are included 
in Appendix 9.3. 

Water losses can be grouped into two broad categories: real and apparent. Real 
losses are the actual physical losses of water from the distribution system caused by leaks and 
breaks. Apparent losses are accounting losses that occur due to meter inaccuracies, data 
handling errors, and unauthorized uses. Real losses can be reduced by timely repairs of leaks 
and breaks, a comprehensive leak detection program, and the replacement of aging 
infrastructure. Apparent losses can be accounted for and reduced by comprehensive record 
keeping, the implementation of a meter maintenance program and meter selection review, as well 
as implementing procedures to deter or prevent water theft. 

Water Losses for the Miami water system, which currently exceed 10 percent, are 
shown in Table 5-5 and Graph 5-8. 
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Graph 5-8 Water Losses by Year - Miami water system 
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Table 5-5 Water Losses by Year - Miami water system 
WATER LOSSES BY YEAR 
MIAMI WATER SYSTEM 

(THOUSANDS OF GALLONS) 
BILLABLE NON-BILLABLE PERCENTAGE 

DELIVERIES DELIVERIES WATER Loss YEAR PRODUCTION 

2007 333,765.0 306,175.7 1,460.0 7.83% 
2008 3 19.058.3 292.770.4 871.0 7.97% 
2009 320,319.2 296,462.5 595.0 7.26% 
2010 304,361.3 267,219.6 2,013.7 11.54% 
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Water losses in the Apache Junction water system have approached, but are 
currently below, 10 percent and water losses in the Superior water system have exceeded 10 
percent in recent years, but are currently below 10 percent, as shown in Graph 5-9 and Table 5-6. 

Graph 5-9 Water Losses by Year - Superior water system 
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Although water losses for the Apache Junction water system are currently less 
than 10 percent, water losses have been increasing in volume. As shown in Graph 5-10, volumes 
of unsold water, which tracks closely with the water losses for the Apache Junction water 
system, have increased since 1992. However, because of the overall increase in the number of 
customers and individual customer demand, the percentage of water losses has not exceeded 10 
percent. Representing 1 0,500 new service connections, the tremendous customer growth 
between 1995 and 2005 has caused overall water sales to double during this time period, 
offsetting and driving down the percentage of water losses. 

Graph 5-10 Unsold Water - Apache Junction water system 
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5.4. Recommendations 

5.4.1. Areas Where Replacement of Aging Infrastructure is Needed 

The Company's field employees reported that approximately 2,800 leaks 
were located and repaired in recent years, as discussed in detail within Section 5.2.2. 

Appendix 9.1.1 lists all recorded leaks and breaks whlch provides more 
detailed information, including: 
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1. Location of the leak; 
2. Date of leak; 
3. 
4. Repair vs. replacement. 

Type of leak (i.e. water main or service line); and 

The maps included in Appendix 9.2.1, show the location (by section, 
township, and range) within the Company's Superstition Division where extensive leaks (greater 
than 20 per section) were found. On this map, each section has different color and cross- 
hatching to distinguish between the following areas: 

1. 
2. 
3. 

Areas with more than 20 reported leaks repaired since 2000; 
Areas with water mains installed prior to 1960; and 
Areas evaluated for replacement projects. 

Graph 5-11 Breakdown of Service Line Leaks Repaired by Type of Material - Superstition Division 
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Approximately 89 percent of the service line leaks that were repaired, as 
shown in Graph 5-1 1, were related to failing PB and PE service lines, most of which were 
installed on CA water mains. 
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Where reports on service line leaks did not note the material type of the 
failed service line, the majority were found to be tapped onto water mains installed during the 
197Os, when, as mentioned earlier, PB and PE water service lines were typically installed in the 
Superstition Division. The failure of PB and PE water service lines has been a growing problem 
in the Superstition Division, as well as the Company's other systems. Based on documented 
failures of PB and PE service lines, the Company has determined that a more aggressive PB and 
PE service replacement program is needed in the Superstition Division's water systems. 
Proposed projects to address failing service lines are discussed in Section 5.4.2. 

AREA MAP 

A majority of the failed water mains are small-diameter GS pipes that 
were installed between the 1910s and the 1950s. Based on the types of leaks reported, the 
Company needs to replace these GS pipes. Proposed projects to address failing GS and other 
types of water mains are further addressed in Section 5.4.2. 

TOTAL 
MAIN LEAKS SERVICE LEAKS LEAKS 

Water main and service line replacements proposed for the Superstition 
Division were prioritized, based on the areas with the highest number and frequency of leaks and 
breaks. Table 5-7 shows the geographic areas of the distribution system with the largest number 
of recorded leaks. 

The Miami water system has the highest number of reported leaks per 
square mile in the Superstition Division. This water system will require a greater level of water 
main and service line replacements. The first areas to be addressed correspond to Maps MI-5, 
MI-7, and MI-8 in Appendix 9.4.1. The majority of water mains in these areas are GS water 
mains installed from the 1930s through the 1950s. There have been more than 550 repairs 
recorded in these areas in the last five years alone. Because both water main and service line 
leaks and breaks are highest in these areas, the replacement program proposes to replace both 
water mains and service lines. Replacement projects for the Central Heights and Downtown 
Miami areas are listed in Section 5.4.2. 
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The second water system to be addressed is the Superior water system, 
with problem areas to be addressed corresponding to Maps SU-4 and SU-1 in Appendix 9.4.1. 
This system has some of the oldest water mains still in service in the Superstition Division. The 
majority of the failing water mains in the Superior water system are CI and GS, which were 
installed in the 1910s. CI and GS water mains have had frequent leaks and breaks showing signs 
of advanced corrosion and aging. The break and leak repair history for CI and GS water mains 
shows that these types of water mains have exceeded their useful life. Also, significant rust and 
scale build-up requires extraordinary volumes of flushing to maintain water quality. In addition 
to causing increased water losses, CI and GS water mains also do not provide sufficient fire 
flows, restricted, in large part, by rust and the presence of scale build-up. The CI and GS water 
mains in the Downtown Superior area are included in the proposed replacement projects listed in 
Section 5.4.2. 

The third water system to be addressed is the Apache Junction water 
system, with targeted areas of replacement corresponding to Maps AJ- 17, AJ-2 1, AJ- 12, AJ- 1 1, 
AJ-14, and AJ-8 in Appendix 9.4.1. Water mains and services in these areas were installed 
during the 1960s and 1970s. The break and repair history shows that there have been a 
significant number of service line leak repairs on PB and PE service lines in these areas. Most of 
the proposed projects for replacing service lines in these areas are listed in Section 5.4.2. 

5.4.2. Three-Year Plan to Replace Aging Infrastructure 

The Company determined that a water main and service line replacement 
program, as summarized in Table 5-8, is needed, based on analysis of the available data shown in 
Appendix 9.1.1. 
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Table 5-8 Summary of Three-Year Plan to Replace Aging Infastructure - Superstition Division 
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Proi ect 1 
Replace 126 service connections in Peralta Estates Unit Two. The existing water mains 

have 25 recorded service line leaks. The cost to complete this project is estimated to be 
$523,827. See Appendix 9.4.1 for the map depicting the project limits and the detailed cost 
estimate. 

Pro1 ect 2 
Install approximately 1,350 LF of 6-inch DI replacement pipe with polywrap and replace 

87 service connections between Boise Street and Avalon Street. This project will replace 
approximately 800 LF of 4-inch CA water main installed in 1970 in an alley between 1 13th Way 
and 1 14fh Street. The existing 4-inch CA water main has 21 recorded service line leaks and 1 
fitting leak. The cost to complete this project is estimated to be $544,964. See Appendix 9.4.1 
for the map depicting the project limits and the detailed cost estimate. 

Proi ect 3 
Install approximately 650 LF of 6-inch DI replacement pipe with polywrap and replace 

102 service connections between 114* Street and Meridian Road. The existing water mains have 
18 recorded service line leaks, 3 water main leaks, and 1 fitting leak. The cost to complete this 
project is estimated to be $432,978. See Appendix 9.4.1 for the map depicting the project limits 
and the detailed cost estimate. 

Proi ect 4 
Replace 87 service connections along Delaware and Lawther Drives. The existing water 

mains have 22 recorded service line leaks. The cost to complete this project is estimated to be 
$346,461. See Appendix 9.4.1 for the map depicting the project limits and the detailed cost 
estimate. 

Proi ect 5 
Replace 10 service connections along Globe Avenue. The existing water main has 22 

recorded service line leaks. The cost to complete this project is estimated to be $42,274. See 
Appendix 9.4.1 for the map depicting the project limits and the detailed cost estimate. 

Proi ect 6 
Replace 25 service connections along Greasewood Drive and Escondido Court. The 

existing water main has 19 recorded service line leaks and 1 fitting leak. The cost to complete 
this project is estimated to be $102,008. See Appendix 9.4.1 for the map depicting the project 
limits and the detailed cost estimate. 

Proiect 7 
Replace 22 service connections along Chisolm Avenue. The existing water main has 20 

recorded service line leaks. The cost to complete this project is estimated to be $92,818. See 
Appendix 9.4.1 for the map depicting the project limits and the detailed cost estimate. 

Proiect 8 
Install approximately 600 LF of 6-inch DI replacement pipe with polywrap and replace 1 

service connection along Ranch Road. This project will replace approximately 600 LF of 2-inch 
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PVC water main installed in 1984 on Ranch Road. The existing water main to be replaced has 2 
recorded service line leaks and 18 water main leaks. The cost to complete this project is 
estimated to be $57,240. See Appendix 9.4.1 for the map depicting the project limits and the 
detailed cost estimate. 

Proiect 9 
Install approximately 4,700 LF of 6-inch DI replacement pipe with polywrap and replace 

32 service connections along Hidalgo Street and Concho Street. This project will replace 
approximately 2,950 LF of 1.5-inch and 2-inch GS water main installed in 1959 and 1960 along 
Hidalgo Street and will also replace approximately 2,350 LF of 1-inch and 2-inch GS water main 
installed in 1960 along Concho Street. These existing water mains have 6 recorded service line 
leaks, 12 water main leaks, and 1 fitting leak. The cost to complete this project is estimated to be 
$563,475. See Appendix 9.4.1 for the map depicting the project limits and the detailed cost 
estimate. 

Project 10 
Replace 47 service connections along Sugar Creek Drive, Pleasant Place and Breathless 

Drive. The existing water mains have 19 recorded service line leaks. The cost to complete this 
project is estimated to be $191,151. See Appendix 9.4.1 for the map depicting the project limits 
~ 

and the detailed cost estimate. 

Proiect 11 
Replace 101 service connections along Pinyon Drive and Virginia, Scenic, Cactus Wren, 

and Gregory Streets. The existing water mains have 18 recorded service line leaks. The cost to 
complete this project is estimated to be $416,305. See Appendix 9.4.1 for the map depicting the 
project limits and the detailed cost estimate. 

Proiect 12 
Replace 44 service connections in Peralta Estates Unit Two. The existing water main has 

17 recorded service line leaks. The cost to complete this project is estimated to be $182,880. 
See Appendix 9.4.1 for the map depicting the project limits and the detailed cost estimate. 

Project 13 
Install approximately 1,050 LF of 6-inch DI replacement pipe with polywrap and replace 

23 service connections along Snedden Avenue east of Russell Avenue. This project will replace 
approximately 650 LF of 2-inch CA water main installed in 1949, approximately 200 LF of 1 - 
inch GS water main installed in 1950, and approximately 200 LF of 3-inch CA water main 
installed in 1965. The existing water mains to be replaced have 17 recorded service line leaks. 
The cost to complete this project is estimated to be $190,232. See Appendix 9.4.1 for the map 
depicting the project limits and the detailed cost estimate. 

Project 14 
Replace 17 service connections along Glendale Avenue from Braley Street to Hill Street. 

The existing water main has 12 recorded service line leaks and 1 water main leak. The cost to 
complete this project is estimated to be $69,844. See Appendix 9.4.1 for the map depicting the 
project limits and the detailed cost estimate. 
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Proiect 15 
Replace 18 service connections along McKinney Avenue from Braley Street to Hill 

Street. The existing water main has 16 recorded service line leaks. The cost to complete this 
project is estimated to be $74,439. See Appendix 9.4.1 for the map depicting the project limits 
and the detailed cost estimate. 

Proiect 16 
Install approximately 250 LF of 6-inch DI replacement pipe with polywrap and replace 6 

service connections along Monroe Street from Miami Street to Marion Street. This project will 
replace approximately 400 LF of 2-inch PVC water main installed in 1976 and 2-inch GS water 
main installed in 1936 on Monroe Street. The existing water mains to be replaced have 4 
recorded service line leaks and 12 water main leaks. The cost to complete this project is 
estimated to be $46,212. See Appendix 9.4.1 for the map depicting the project limits and the 
detailed cost estimate. 

Proiect 17 
Replace 25 service connections along Sleepy Hollow Trail and Lazy Lane. The existing 

water mains have 15 recorded service line leaks. The cost to complete this project is estimated to 
be $102,927. See Appendix 9.4.1 for the map depicting the project limits and the detailed cost 
estimate. 

Proiect 18 
Replace 21 service connections along Hideaway Lane, Lazy Lane, and Breathless Drive. - 

The existing water mains have 14 recorded service line leaks. The cost to complete this project 
is estimated to be $84,548. See Appendix 9.4.1 for the map depicting the project limits and the 
detailed cost estimate. 

Proi ect 1 9 
Install approximately 1,350 LF of 6-inch DI replacement pipe with polywrap and replace 

25 service connections along Stone Avenue fi-om Kiser Street to Mofatt Street. This project will 
replace approximately 950 LF of 4-inch CI water main installed in 1937 along Stone Avenue and 
approximately 400 LF of 2-inch CA water main installed in 1942 along Kiser Street. The 
existing water mains to be replaced have 12 recorded service line leaks and 2 water main leaks. 
The cost to complete this project is estimated to be $222,528. See Appendix 9.4.1 for the map 
depicting the project limits and the detailed cost estimate. 

Proiect 20 
Install approximately 550 LF of 6-inch DI replacement pipe with polywrap and replace 

25 service connections along Central Avenue from Braley Street to Monroe Street. This project 
will replace approximately 550 LF of 6-inch ST water main installed in 1955 on Central Avenue. 
The existing water mains to be replaced have 13 recorded service line leaks and 1 water main 
leak. The cost to complete this project is estimated to be $154,785. See Appendix 9.4.1 for the 
map depicting the project limits and the detailed cost estimate. 
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to be $138,506. See Appendix 9.4.1 for the map depicting the project limits and the detailed cost 
estimate. 

Project 27 
Replace 30 service connections along Sleepy Hollow Trail, Breathless Drive and Tum 

Tum Court. The existing water mains have 10 recorded service line leaks. The cost to complete 
th s  project is estimated to be $121,307. See Appendix 9.4.1 for the map depicting the project 
limits and the detailed cost estimate. 

Project 28 
Install approximately 500 LF of 6-inch DI replacement pipe with polywrap and replace 8 

service connections along South Emerald Drive. This project will replace approximately 500 LF 
of 2-inch ST water main installed in 1955 along South Emerald Drive. The existing water main 
to be replaced has 10 recorded water main leaks. The cost to complete this project is estimated 
to be $78,640. See Appendix 9.4.1 for the map depicting the project limits and the detailed cost 
estimate. 

Project 29 
Install approximately 1,600 LF of 6-inch DI replacement pipe with polywrap along 

Washborn Road. This project will replace approximately 1,600 LF of 6-inch HDPE water main 
along Washborn Road. The existing water main to be replaced has 9 recorded water main leaks. 
The cost to complete this project is estimated to be $142,838. See Appendix 9.4.1 for the map 
depicting the project limits and the detailed cost estimate. , 

Project 30 
Install approximately 500 LF of 6-inch DI replacement pipe with polywrap and replace 5 

service connections east of Loomis Avenue. This project will replace approximately 500 LF of 
1-inch GS water main installed in 1935 east of Loomis Avenue. The existing water main to be 
replaced has 9 recorded water main leaks. The cost to complete this project is estimated to be 
$63,017. See Appendix 9.4.1 for the map depicting the project limits and the detailed cost 
estimate. 

Proi ect 3 1 
Replace 14 service connections along Hummingbird Lane. The existing water main has 7 

recorded service line leaks. The cost to complete this project is estimated to be $57,897. See 
Appendix 9.4.1 for the map depicting the project limits and the detailed cost estimate. 

Proiect 32 
Replace 28 service connections along Hill Street from Church Avenue to Terrance Drive. 

The existing water main has 7 recorded service line leaks. The cost to complete this project is 
estimated to be $1 14,874. See Appendix 9.4.1 for the map depicting the project limits and the 
detailed cost estimate. 

Project 33 
Install approximately 600 LF of 6-inch DI replacement pipe with polywrap and replace 3 

service connections along Broadway Avenue from Tomahawk Road to Vista Road. This project 
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will replace approximately 600 LF of 6-inch CA water main installed in 1960 and 1984 along 
Broadway Avenue. The existing water main to be replaced has 7 recorded water main leaks. 
The cost to complete this project is estimated to be $67,349. See Appendix 9.4.1 for the map 
depicting the project limits and the detailed cost estimate. 

Proiect 34 
Install approximately 1,400 LF of 6-inch DI replacement pipe with polywrap and replace 

13 service connections along Boise Street and 105fh Place. This project will replace 
approximately 1,100 LF of 2-inch PVC water main installed in 1966 along Boise Street and 
approximately 300 LF of 2-inch PVC water main installed in 1966 along 105'h Place. The 
existing water mains to be replaced have 7 recorded water main leaks. The cost to complete this 
project is estimated to be $1 76,447. See Appendix 9.4.1 for the map depicting the project limits 
and the detailed cost estimate. 

Project 3 5 
Replace 14 service connections along Hummingbird Avenue and Alhambra Way. The 

existing water main has 6 recorded service line leaks. The cost to complete this project is 
estimated to be $57,897. See Appendix 9.4.1 for the map depicting the project limits and the 
detailed cost estimate. 

Proi ect 3 6 
Install approximately 1,250 LF of 6-inch DI replacement pipe with polywrap and replace 

31 service connections along Garrot Avenue and Stansbeny Avenue. This project will replace 
approximately 650 LF of 2-inch CA water main installed in 1939 in the alley west of Garrot 
Avenue and approximately 600 LF of 6-inch CA water main installed in 1930 on Stansberry 
Avenue. The existing water mains to be replaced have 6 recorded service line leaks. The cost to 
complete this project is estimated to be $278,915. See Appendix 9.4.1 for the map depicting the 
project limits and the detailed cost estimate. 

5.4.3. Conclusions 

The Company's efforts to reduce water losses by locating and repairing 
leaks and breaks in the Superstition Division's three water systems are well-documented. The 
Company uses various types of leak detection equipment to effectively reduce water losses. 
However, many miles of water main are at or near the end of their useful service lives. In 
addition, PE, PB, and GS service lines are failing and need to be replaced. Detecting, locating 
and repairing leaks and breaks will continue to be a high priority for the Company's water 
system operators. Based on the historical rate of replacement, however, it will take nearly 640 
years to replace the existing water distribution system infrastructure. This rate of replacement is 
too low, since the useful service life for water mains installed in the Superstition Division has 
already been reached or exceeded for some water mains and service lines. A more aggressive 
water distribution system replacement program is required to reduce water losses in the 
Superstition Division's three water systems. 

The Company has identified the 11 most critical geographic areas where 
main or service line replacements are needed in the Superstition Division. 36 projects have been 
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identified in these critical areas that need to be completed to reduce water losses by replacing 
aging water mains and failing service lines over the next three years, to help comply with the 
Commission's directive in Decision No. 71845. The Company estimates the annual cost of this 
replacement program to be $2.4 million for the Superstition Division. 

Within a month of Decision No. 71845, the Company began design and 
construction of three replacement projects in the Superstition Division, to reduce water losses as 
the Commission had directed. These projects included: 

Project 1 
Install approximately 1,645 LF of 8-inch pipe with polywrap along Live Oak Street (US 

60) from Marion Street to New Street. This project will replace approximately 1,645 LF of 6- 
inch CA water main installed in 1953. The existing water main to be replaced has had nine leaks 
over the past six years alone. The cost to complete this project is estimated to be $156,984. 

Project 2 
Install a 12-inch in-line high pressure isolation valve for the Superior Transmission line. 

The existing valves installed in 1973 are no longer available, including spare parts. The cost to 
complete this project is estimated to be $21,620. 

Project 3 
Install approximately 270 8-inch pipe gaskets on the transmission water line from the 

Town Tank to the Queen Creek Tank. This project will replace the 8-inch pipe gaskets installed 
in 1973 and bury the water main. The existing water main to be repaired has had 28 leaks in the 
last year. The cost to complete this project is estimated to be $186,769. 

Construction on these three projects has been completed. 

6.0 ORACLE WATER SYSTEM 

6.1. Overview of the Existing Water System 

6.1.1. Water System Background 

The Oracle water system encompasses the following three communities 
located in Pinal County: These three 
communities combined have more than 1,600 residential and commercial service connections. 
As shown in Graph 6-1, 90 percent of the service connections are residential 5/8 x 3/4-inch 
meters. 

Oracle Junction, SaddleBrooke Ranch and Oracle. 
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Grawh 6-1 Service Connections bv Class - Oracle water svstem 
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Unlike other water systems in the Company, the amount of water mains 
installed does not track customer growth in the Oracle water system. This is because the source 
of supply for the Oracle water system is located approximately seven miles fiom the majority of 
customers located in Oracle, which contributes to a higher than average amount of water mains 
per customer existing in this water system. Graph 6-2 shows the number of customers vs. the 
quantity of water mains installed over the past 40 years. This rural area also requires more water 
mains to be installed per customer, due to lower zoning densities and larger parcels. 
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Fraph 6-2 Customers vs. Water Mains Installed - Oracle water system 
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6.1.2. Certificate of Convenience and Necessity 

The CCN covering Oracle and adjacent areas includes over 29 square 
miles located in southern Pinal County, as depicted in Map 6-1. The CCN area begins in Oracle 
Junction to the West, SaddleBrooke Ranch to the North, Arizona State Land and National Forest 
to the South, and ending in Oracle to the East. 
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Map 6-1 CCNMap Covering the Oracle area 
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6.1.3. Source of Supply 

Oracle water system customers receive water from five wells that have a 
combined production capacity of over 3.1 MGD. Three of the wells are located in Oracle 
Junction and the other two are located in the SaddleBrooke Ranch development. The three wells 
located in Oracle Junction pump directly into a ground water storage tank located at Booster 
Station 2. Booster Station 3 receives water from Booster Station 2 and/or the two wells located 
in the SaddleBrooke Ranch development. Water is transmitted through three booster pump 
stations and seven miles of transmission line before it reaches the main water distribution system 
serving Oracle. The water system has over 1.5 million gallons of water storage capacity. Four 
booster pump stations and eight pressure zones serve the Oracle water system. 

6.1.4. Distribution System 

There are approximately 60 miles of water mains in the Oracle water 
system which are constructed fiom a variety of materials, such as CA, CU, DI, GS, PVC, and 
ST. There are more than 1,600 water service connections which are comprised primarily of CU, 
DI, PB and PE. 

Water mains vary in size fi-om less than 2 inches up to 12 inches in 
diameter. Graph 6-3 and Table 6-1 show the length of water mains in service by diameter. 
There are over seven miles of 12-inch DI pipe that transmit water from the booster pump stations 
to the gravity storage tanks. Almost 40 percent of the existing water mains are 4-inch and 
smaller in diameter. In accordance with the Company's Terms and Conditions for the Provisions 
of Water Service, Tariff TC-243, the Company's current design standards require new water 
mains to be no smaller than 6 inches in diameter. 
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Graph 6-3 Miles of Water Mains in Service by Diameter - Oracle water system 
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Table 6-1 Miles and Linear Feet of Water Mains in Service bv Diameter - Oracle water svstem 

12" 
TOTAL 

9.65 50,953 
59.37 313,472 

6.2. System Characterization and Assessment 

The Oracle water system is predominantly made up of CA water main installed 
fkom the early 1950s to the 1980s. Graph 6-4 and Table 6-2 show the length of water mains in 
service in the Oracle water system by decade installed. 
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Graph 6-4 Miles of Water Mains in Service by Decade Installed - Oracle water system 
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With the installation of CA water mains came PI3 and PE service lines. 
There are over 1,000 PB and PE service lines currently in service in the Oracle water system. 
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6.2.1. Average Age of Water Mains 

The oldest water mains in the Oracle water system have been in service 
for approximately 60 years. These water mains are nearing the end of their useful life and some 
will need to be replaced within the next decade. CA water mains make up over 65 percent of the 
Oracle water system as shown on Graph 6-5 and Table 6-3. 205,000 linear feet of CA main were 
installed between 1950 and 1989, most of which included the installation of PE or PB water 
service lines. The large quantity of aging water mains and service lines reaching the end of their 
useful lives and the water losses associated with such infkastructure are expected to increase 
making their replacement even more necessary. 

Graph 6-5 Breakdown of Water Mains in Service by Material Type - Oracle water system 
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Table 6-3 Breakdown and Linear Feet of Water Mains in Service by Material Type - Oracle water system 
BREAKDOWN AND LINEAR FEET OF WATER MAINS IN SERVICE BY MATERIAL TYPE I 

CA - CEMENT ASBESTOS 
CU - COPPER 
DI - DUCTILE IRON 

GS - GALVANIZED STEEL 
PVC - POLYVINYL CHLORIDE 
ST - STEEL 

TOTAL 

ORACLE WATER SYSTEM 

LF OF MAINS 
PERCENTAGE OF WATER 

MAINS 
MATERIAL TYPE 

65.41% 205,041 
0.14% 430 

30.37% 95,203 
2.92% 9,151 
0.37% 1,158 
0.79% 2,489 
100% 313,472 

The same Nessie Curve analysis described earlier in this report shows the 
original water main installation pattern for the Oracle water system. By modeling the installation 
pattern and the useful life expectancy of water mains, the Company has estimated the timing and 
magnitude of the investment needed to fund these replacements. The Company is planning to 
replace approximately 10,500 LF of problematic mains based on a complete review of the 
documented water main and service line repair history in Appendix 9.1.2 and the Nessie Curve 
analysis. The estimated cost to replace approximately 10,500 LF of water mains and 450 service 
lines is $1.8 million over the next 10 years, as detailed in Appendix 9.5.2. Graph 6-6 shows the 
predicted water main replacements needed versus historical replacements rates in the Oracle 
water system, based on the Nessie Curve analysis and other various water industry studies, some 
of which are listed in this report. 
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Graph 6-6 Water Mains Needing Replacement vs. Replaced - Oracle water svstem 
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At the historical rate of water main replacement, the Company anticipates 
it will not be able to keep up with the needed replacements of failing and aging water mains over 
the next ten years. The historical replacement rate of water mains from 2000 to 2009 was 140 
LF per year showing that the Company is not keeping up with water main replacements. Graph 
6-6 shows that a significant increase in the rate of water main replacements will be necessary in 
the future. As shown in Appendix 9.1.2, the historical rate of service line replacements is 
approximately 10 service lines per year. The Company would have to increase replacements of 
aging and failing service lines to approximately 45 per year, which is more than four times as 
much as was historically replaced annually. Each year, replacement costs and the quantity of 
aging and failing water mains and services are escalating making it increasingly difficult to 
replace such aging mains and services. The aging and failing service lines are discussed in detail 
in the Section 6.2.2, below. 

6.2.2. Break and Repair History 

There have been over 215 leaks and breaks recorded since 2000 in the 
Oracle water system, 103 of which have been recorded in the last 5 years. Leaks, repairs and 
replacement histories are listed in Appendix 9.1.2. This data, gathered from the Company's 
records and shown in Graph 6-7 and Table 6-4, indicates that the number of leaks and breaks has 
been increasing each year and, every indication shows that this trend will continue in the future. 
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Water mains in the Oracle water system are installed in areas that include hills, canyons, and 
washes, making it very difficult to perform leak surveys. Also, most leaks do not surface, further 
adding to the difficulty of locating and repairing such leaks. The Company has found that the 
use of leak detection equipment described earlier to be indispensible in locating the leaks and 
breaks that do not surface. 

Graph 6- 7 Water Leaks by Type and Year - Oracle water system 
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Table 6-4 Water Leaks by Type and Year - Oracle water system 
WATER LEAKS BY TYPE AND YEAR 

ORACLE WATER SYSTEM 
YEAR MAIN LEAKS SERVICE LEAKS 

2004 AND EARLIER 14 62 
2005 1 18 
2006 2 17 
2007 0 31 
2008 0 30 

I 2009 I 1 1  16 
2010 2 21 

TOTAL 20 195 

Failing PB and PE water service lines account for more than 90 percent of 
the total repairs and replacements in the Oracle water system and, to date, the Company has 
already replaced nearly 10 percent of the PB and PE service lines in this water system. Because 
failing PB and PE service lines are the cause for most of the Oracle water system's current water 
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losses, the main focus of the Company’s replacement program for its Oracle water system is to 
replace service lines. 

6.3. Water Losses 

The Oracle water system is located in the Tucson Active Management Area, and 
the Company calculates and reports water losses in accordance with ADWR reporting 
requirements addressed earlier in this report. 

The following Graph 6-8 and Table 6-5 show that the Oracle water system water 
losses have exceeded 12 percent for the last three years. The Company has been working 
diligently to locate leaks and breaks in the area to reduce water losses. 

!raph 6-8 Water Losses by Year - Oracle water system 
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Table 6-5 Water Losses by Year - Oracle water system 
WATER LOSSES BY YEAR 
ORACLE WATER SYSTEM 
(THOUSANDS OF GALLONS) 

BILLABLE NON-BILLABLE PERCENTAGE 
DELIVERIES DELIVERIES WATER Loss YEAR PRODUCTION 

2007 147,782.0 I 128,457.2 I 1,941.0 I 11.76% 
2008 145,421.0 121 ,O 18.3 1,889.0 15.48% 
2009 150,728.0 130,859.0 649.0 12.75% 
2010 150,594.0 131,010.6 571.9 12.62% 

6.4. Recommendations 

6.4.1. Areas Where Replacement of Aging Infrastructure is Needed 

The Company's employees reported that 215 leaks and breaks were 
repaired. Th~s  was discussed in detail in Section 6.2.2. 

Appendix 9.1.2 lists all recorded leaks and breaks which provides more 
detailed information, including: 

1. Location of the leak; 
2. Date of leak; 
3. 
4. Repair vs. replacement. 

Type of leak @e. water main or service line); and 

The maps included in Appendix 9.2.2 show the locations (by section, 
township, and range) within the Company's Oracle water system where most of the leaks (greater 
than 20 per section) were found. On these maps, each section has different colors and cross- 
hatching to distinguish between the following areas: 

1. 
2. 
3. 

Areas with more than 20 reported leaks repaired since 2000; 
Areas with water mains installed prior to 1960; and 
Areas evaluated for replacement projects. 

Of the reported service line leaks that noted the material of the failed 
service lines, approximately 94 percent were constructed of PB or PE, the majority of which 
were associated with CA water mains installed from the 1950s through the 1980s. The failure of 
PB and PE water service lines has been a growing problem in the Oracle water system. The 
Company has determined that a more aggressive plastic service replacement program is needed 
in the Oracle water system. Proposed projects to replace failing PB and PE water service lines 
are discussed in Section 6.4.2. 
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Table 6-6Largest Number ofLeaks by Geographic Area - Oracle water system 
LARGEST NUMBER OF LEAKS BY GEOGRAPHIC AREA 

ORACLE WATER SYSTEM 
MAIN SERVICE TOTAL 

LEAKS LEAKS LEAKS MAP AREA 

North Downtown Oracle OR-1 2 72 74 
Coronado Ridge OR-4 3 52 55 
South Downtown Oracle OR-3 14 27 41 

The areas that are targeted for PB and PE water service line replacements 
in the Oracle Water System are included in Maps OR-1, OR-4 and OR-3 in Appendix 9.4.2 and 
are associated with water mains that were installed in the 1960s and 1970s. The break and repair 
data indicates there has been a significant number of PB and PE service leaks and repairs in these 
three areas, as shown in Table 6-6. 

6.4.2. Three-Year Plan to Replace Aging Infrastructure 

The Company developed a three-year service line replacement program to address 
the first phase of service line replacements to reduce water losses, as shown in Table 6-7. 
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Table 6-7Sumrnary of Three-Year Plan to Replace Aging Infiastructure - Oracle water system 
7 

C:\Ussrs\aheil\DesMop\Water Loss Redudion Program Final.docx 
MRLAFH IWZ11 I 8:12 AM 

Page 72 



Proiect 37 
Replace 61 service connections along Beverly Circle. The existing water mains have 36 

recorded service line leaks. The cost to complete this project is estimated to be $170,671. See 
Appendix 9.4.2 for the map depicting the project limits and the detailed cost estimate. 

Proiect 3 8 
Replace 35 service connections along Sonberg Drive, Harold Drive and Rockcliff 

Boulevard. The existing water mains have 21 recorded service line leaks. The cost to complete 
this project is estimated to be $95,182. See Appendix 9.4.2 for the map depicting the project 
limits and the detailed cost estimate. 

Proiect 39 
Replace 19 service connections along Camino Seco and Calle Valencia. The existing 

water mains have 9 recorded service line leaks. The cost to complete this project is estimated to 
be $53,499. See Appendix 9.4.2 for the map depicting the project limits and the detailed cost 
estimate. 

Project 40 
Replace 27 service connections along Adams Street, Howard Street and Logan Street. 

The existing water mains have 7 recorded service line leaks and 1 water main leak. The cost to 
complete this project is estimated to be $78,771. See Appendix 9.4.2 for the map depicting the 
project limits and the detailed cost estimate. 

Proiect 4 1 
Replace 24 service connections along North Two O’clock Hills Road and Chaparral 

Street. The existing water mains have 8 recorded service line leaks. The cost to complete this 
project is estimated to be $65,971. See Appendix 9.4.2 for the map depicting the project limits 
and the detailed cost estimate. 

Project 42 
Replace 16 service connections along North Cedar Ridge Drive. The existing water main 

has 6 recorded service line leaks. The cost to complete this project is estimated to be $44,637. 
See Appendix 9.4.2 for the map depicting the project limits and the detailed cost estimate. 

6.5. Conclusions 

The Company’s employees are working diligently to reduce water losses in the 
Oracle water system. The Company has purchased leak detection equipment to aid employees in 
detecting and reducing water loss. Based on the historical rate of water service line replacement 
in the Oracle water system, it will take more than 70 years to replace the failing service lines 
alone. This rate of service line replacements is too low, considering that the useful life of a PB 
and PE water service line is only 40 years. 

The Oracle water system has three critical geographic areas that need to be 
addressed, based on the historical data. These three areas have a significant amount of service 
line leaks and breaks. A replacement program has been developed to resolve the service line 
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replacement needs. Over the next three years, six service line replacement projects have been 
developed to reduce water losses to help comply with the Commission’s water loss reduction 
directive in Decision No. 71845. The Company estimates the annual cost of this water service 
line replacement program to be $173,300 for the Oracle water system. 

The Company has started on the design and construction of three replacement 
projects in the Oracle water system to reduce water losses, as directed by the Commission in 
Decision No. 71845. These projects include: 

Proi ect 1 
Install approximately 270 LF of 6-inch DI replacement pipe with polywrap and replace 2 

service connections along American Avenue and College Drive. This project will replace 
approximately 270 LF of 4-inch ST water main installed in 1962. The existing water main to be 
replaced had three water main leaks. The cost to complete this project is estimated to be 
$40,113. 

Proi ect 2 
Install approximately 440 LF of 6-inch DI replacement pipe with polywrap and replace 6 

service connections along Discover Street. This project will replace approximately 440 LF of 2- 
inch GS water main installed in 1961. The existing water mains had three water main leaks. The 
cost to complete this project is estimated to be $51,218. 

Proiect 3 
Install approximately 1 ,I 00 LF of 6-inch DI replacement pipe with polywrap and replace 

12 service connections along Stewart Road, Truman Street and Sherman Road. This project will 
replace 1,100 LF of 2-inch GS water main installed in 1965. The existing water mains had seven 
water main leaks. The cost to complete this project is estimated to be $87,853. 

Construction of these three projects has been completed. 

7.0 BISBEE WATER SYSTEM 

7.1. Overview of the Existing Water System 

7.1.1. Water System Background 

The Bisbee water system is located in southeastern Arizona along the 
border of Mexico. Bisbee is one of the oldest water systems in the State of Arizona, dating back 
to the late 1800s. The Bisbee water system serves the City of Bisbee and adjacent 
unincorporated areas in Cochise County and has over 3,400 residential and commercial service 
connections. 90 percent of the service connections are residential, as shown in Graph 7-1. 
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Graoh 7-1 Service Connections bv Class - Bisbee water svstem 
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The number of customers in the Bisbee water system, has remained 
relatively unchanged since 1955, however, the quantity of water mains installed has doubled 
over this period of time as shown in Graph 7-2. 
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raph 7-2 Customers vs. Water Mains Installed - Bisbee water system 
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The amount of water mains installed per customer has increased partly 
because the unincorporated areas are starting to develop, creating larger parcel sizes, which 
increases the amount of water mains that need to be installed. 

7.1.2. Certificate of Convenience and Necessity 

The CCN covering the Bisbee area encompasses over 41 square miles of 
service territory located in southern Cochise County, as depicted in Map 7-1. The CCN area 
begins one mile north of the border between the United States and Mexico. Arizona State Land 
and Bureau of Land Management surround the system to the East, West, and North. 
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7.1.3. Source of Supply 

The Bisbee water system has four wells that have a maximum production 
capacity of over 2.8 MGD, and which pump directly into a ground water storage tank. The 
major booster pump stations that serve this water system are described as follows. First, water is 
pumped by the Naco Booster Pump Station to one of two elevated water storage tanks, Tin Town 
and Warren tanks, at a discharge pressure of 470 psi. Second, water is pumped by the Tin Town 
Booster Pump Station at a discharge pressure of 350 psi to the Tombstone Canyon tank. Third, 
water is pumped by the Tombstone Canyon Pump Station to the Spring Canyon tank at a 
discharge pressure of 120 psi. There are 23 regulator stations that regulate the pressure into 
separate pressure zones located throughout the Bisbee water system. 

7.1.4. Distribution System 

The installation of water mains in the Bisbee water system began in the 
late 18OOs, however, the oldest water main in service today dates back to 1901. There are over 
71 miles of water mains varying in size, material, and age. The Bisbee water system is 
comprised of water mains constructed of several different types of material, such as CA, CI, CU, 
DI, GS, PVC, and ST. There are approximately 3,400 service line connections in service which 
are constructed from CU, DI, GS, PB, PE, and ST materials. 

Water mains installed in the Bisbee water system vary in size smaller than 
2-inch to 14 inches in diameter. The length of water mains in service by pipe diameter are 
shown in Graph 7-3 and Table 7-1. The majority of the 10-inch and 12-inch water mains in 
service are used to transmit water from the well field to the gravity storage tanks. 
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Graph 7-3 Miles of Water Mains in Service by Diameter - Bisbee water system 
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Table 7-1 Miles and Linear Feet of Water Mains in Service by Diameter - Bisbee water system 
MILES AND LINEAR FEET OF WATER MAINS IN SERVICE BY DIAMETER 

BISBEE WATER SYSTEM 

7.2. System Characterization and Assessment 

Steel was the predominant material used for water mains in the Bisbee water 
system from the early 1900s to the late 1950s. Most of these water mains are at or near the end 
of their usefbl life, as indicated by the map showing leaks and breaks. 
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7.2.1. Average Age of Water Mains 

The oldest ST water mains in the Bisbee water system are over 100 years 
old and the oldest GS water mains are nearly as old as the ST water mains. There have been 
more than 1,000 repairs of reported water main breaks and leaks, as summarized in Appendix 
9.1.3, and almost 80 percent of the leaks and breaks have been on ST and GS water mains 
installed fiom the 1900s through the 1960s. Most of these water mains in the Bisbee water 
system have reached the end of their useful life and now require replacement. 

More than 55 percent of the water mains in the distribution system are 
over 50 years old, as shown in Graph 7-4 and Table 7-2, and are now reaching the end of their 
useful life. 

‘raph 7-4 Breakdown of Water Mains in Service by Decade Installed - Bisbee water system - 
BREAKDOWN OF WATER MAINS IN SERVICE BY DECADE INSTALLED 
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Table 7-2 Breakdown and Linear Feet of Water Mains in Service by Decade Installed - Bisbee water system 

1 BREAKDOWN AND LINEAR FEET OF WATER MAINS IN SERVICE BY DECADE INSTALLED I 
BISBEE WATER SYSTEM 

PERCENTAGE OF WATER 
MAINS LF OF MAWS DECADE WATER MAINS INSTALLED 

Following the same Nessie Curve analysis, modeling the Bisbee water 
system for the installation pattern and the useful life expectancy of water mains, the Company 
has estimated the timing and magnitude of the investment needed to fimd these replacements. 
The analysis shows that approximately 140,000 LF of water mains already need to be replaced in 
the Bisbee water system. Another 40,000 LF of water main will need to be replaced over the 
next 10 years. The 180,000 LF of water main that needs to be replaced represents 47 percent of 
the Bisbee water system. The estimated cost to replace this 180,000 LF of water main is $23.5 
million, as detailed in Appendix 9.5.3. This analysis is based on a complete review of the 
documented water main and service line repair history summarized in Appendix 9.1.3. Graph 7- 
5 shows the predicted water main replacements needed versus historical replacement rates in the 
Bisbee water system. 
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Graph 7-5 Water Mains Needing Replacement vs. Replaced - Bisbee water system 
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At the historical replacement rate of 2,200 LF per year, the Company will 
continue to fail further behind on water main and service line replacements for its Bisbee water 
system. Replacement costs will continue to increase further limiting the quantity of aging and 
failing water mains and service lines that the Company may be able to replace. 

7.2.2. Break and Repair History 

Water main and service line breaks and repairs are frequent in the Bisbee 
water system and have been increasing. The Bisbee water system averages over 100 leaks and 
breaks per year, a number that has risen sharply in recent years. The number of leaks and breaks 
on water mains equates to one leak for every 400 feet of water main currently in service and 
totals more than one break for every mile of water main each year. As shown in Graph 7-6 and 
Table 7-3, the number and frequency of leaks and breaks are increasing per year, indicating 
further deterioration and the increased need for replacements. 
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;raph 7-6 Water Leaks by Type and Year - Bisbee water system 
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TabIe 7-3 Water Leaks by Type and Year - Bisbee water system 
WATER LEAKS BY TYPE AND YEAR 

BISBEE WATER SYSTEM 

I 2009 I 147 1 43 I 

7.3. Water Losses 

Bisbee water system water losses have exceeded 10 percent for the last 20 years, 
and have exceeded 15 percent for the past 4 years, as shown in Graph 7-7 and Table 7-4. As 
directed by the Commission in Decision No. 71845, the Company is required to lower water 
losses to below 10 percent, wherever feasible. 
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Graph 7-7 Water Losses by Year - Bisbee water system 
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7.4. Recommendations 

7.4.1. Areas Where Replacement of Aging Infrastructure is Needed 

The Company's employees identified more than 1,350 repairs of leaks and 
breaks within the Bisbee water system. As shown in Table 7-3, almost 75 percent of the repairs 
and replacements have been on water mains alone. 

Appendix 9.1.3 lists all recorded leaks and breaks which provides more 
detailed information, including: 

1. Location of the leak; 
2. Date of leak; 
3. 
4. Repair vs. replacement. 

Type of leak (i.e. water main or service line); and 

The maps included in Appendix 9.2.3 show the location (by section, 
township, and range) within the Company's Bisbee water system where a high proportion of 
leaks (greater than 20 per section) were found. On these maps, each section has a different color 
and cross-hatching to distinguish between the following: 

1. 
2. 
3. 

Areas with more than 20 reported leaks repaired since 2000; 
Areas with water mains installed prior to 1960; and 
Areas evaluated for replacement projects. 

The number of recorded leaks per year has increased over the past five 
years, see Graph 7-6. 

Of the reported water main leaks that noted the material of the failed water 
mains, approximately 60 percent were ST. The majority of the water main leaks have been on 
ST water mains installed prior to 1960. Based on this evidence, the Company has determined 
that a more aggressive water main replacement program is needed for the Bisbee water system. 
Proposed projects to address this issue are discussed in Section 7.4.2. 
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The three geographic areas that need to be addressed in the Bisbee water 
system are included in Maps BE-10, BE-3, BE-4, and BE-15 in Appendix 9.4.3, which include 
water mains installed in the early 19OOs, where there have been a significant number of water 
main leaks and repairs. 

The first geographic area to be addressed is the Warren area, which 
corresponds with Map BE-10 in Appendix 9.4.3. This area has seen a significant number of 
water main breaks and leaks. The majority of the ST water mains were installed in 1908. There 
were over 388 leaks repaired in the past few years in this area, per Table 7-5. Because of the 
large number leaks and breaks in the Warren area, the proposed replacement program will 
include both water mains and service lines. Individual replacement projects for this area are 
listed in Section 7.4.2. 

The second geographic area to be addressed is the Old Bisbee area, which 
corresponds with Maps BE-3 and BE-4 in Appendix 9.4.3. This area has small-diameter GS 
water mains that are over 50 years old. The break and repair history for these GS water mains 
indicates that these water mains have likely reached the end of their useful lives. The water 
mains have shown signs of advanced aging, resulting in higher water losses. The GS water 
mains in the Old Bisbee area are included in the proposed replacement projects listed in Section 
7.4.2. 

The third geographic area to be addressed is the Don Luis area, which 
corresponds to Map BE-15 in Appendix 9.4.3. Water mains and service lines in this area are 
over 50 years old and are made of ST and GS pipe. The break and repair history shows 
numerous leaks on water mains in this area. The proposed projects for replacing ST and GS 
water mains in this area are listed in Section 7.4.2. 

7.4.2. Three-Year Plan to Replace Aging Infrastructure 

The Company determined that a water main and service line replacement 
program, as summarized in Table 7-6, is needed, based on analysis of the available data shown in 
Appendix 9.1.3. 
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Table 7-6Summarv of Three-Year Plan to Replace Aging Infi-astructure - Bisbee water system 
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Proiect 43 
Install approximately 1,900 LF of 6-inch DI replacement pipe with polywrap and replace 

22 service connections along Bowers Street from Marie Street to McDonald Street. This project 
will replace approximately 1,250 LF of 4-inch ST water main installed in 1958 and 
approximately 150 LF of 1-inch GS water main installed in 1961 on Bowers Street; and 
approximately 500 LF of 2-inch GS water main installed in 1958 on Marie Street. The existing 
water mains to be replaced have 4 recorded service line leaks and 76 recorded water main leaks. 
The cost to complete this project is estimated to be $244,847. See Appendix 9.4.3 for the map 
depicting the project limits and the detailed cost estimate. 

Proiect 44 
Install approximately 700 LF of 6-inch DI replacement pipe with polywrap and replace 

11 service connections along Ocotillo Street. This project will replace approximately 600 LF of 
1-inch GS water main installed in 1945, 1947, and 1950, approximately 250 LF of 1-inch PVC 
water main installed in 1980, approximately 150 LF of 4-inch ST water main installed in 1960, 
and approximately 100 LF of 2-inch CU water main installed in 2007 on Ocotillo Street. The 
existing water mains to be replaced have 1 recorded service line leaks and 34 recorded water 
main leaks. The cost to complete this project is estimated to be $94,656. See Appendix 9.4.3 for 
the map depicting the project limits and the detailed cost estimate. 

Project 45 
Install approximately 1,650 LF of 6-inch DI replacement pipe with polywrap and replace 

20 service connections along Ledge Avenue, Quality Road and Alleys. This project will replace 
approximately 150 LF of 1-inch GS water main installed in 1939, approximately 100 LF of 1- 
inch PVC water main installed in 1976, approximately 750 LF of 2-inch GS water main installed 
in 1939 and 1947; and approximately 350 LF of 3-inch GS water main installed in 1932 and 
1952. The existing water mains to be replaced have 2 recorded service line leaks and 19 
recorded water main leaks. The cost to complete this project is estimated to be $192,464. See 
Appendix 9.4.3 for the map depicting the project limits and the detailed cost estimate. 

Proiect 46 
Install approximately 900 LF of 6-inch DI replacement pipe with polywrap along 

Highway 80 and Winwood Road. This project will replace approximately 900 LF of 1-inch PVC 
water main installed in 1980 on Winwood Road. The existing water main to be replaced has 22 
recorded water main leaks. The cost to complete this project is estimated to be $84,617. See 
Appendix 9.4.3 for the map depicting the project limits and the detailed cost estimate. 

Proiect 47 
Install approximately 2,450 LF of 6-inch DI replacement pipe with polywrap and replace 

41 service connections along Ledge Avenue and Quality Road. This project will replace 
approximately 1,050 LF of 1-inch GS water main installed in 1937, 1939, 1958, and 1962; 
approximately 100 LF of 2-inch ST water main installed in 2002; approximately 1,000 LF of 2- 
inch GS water main installed in 1932 and 1947; and approximately 200 LF of 3-inch GS water 
main installed in 1947. The existing water mains to be replaced have 13 recorded service line 
leaks and 22 recorded water main leaks. The cost to complete this project is estimated to be 
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$318,891. See Appendix 9.4.3 for the map depicting the project limits and the detailed cost 
estimate. 

Proiect 48 
Install approximately 2,900 LF of 6-inch DI replacement pipe with polywrap and replace 

22 service connections along Term Street, Aruizu Street, Carbajal Street, and Vargas Street. 
This project will replace approximately 700 LF of 1-inch GS water main installed in 1938, 
approximately 800 LF of 2-inch GS water main installed in 193 8, and approximately 1,300 LF of 
6-inch ST water main installed in 1908 and 1976. The existing water mains to be replaced have 
20 recorded water main leaks. The cost to complete this project is estimated to be $312,721. 
See Appendix 9.4.3 for the map depicting the project limits and the detailed cost estimate. 

Proiect 49 
Install approximately 700 LF of 6-inch DI replacement pipe with polywrap and replace 

12 service connections along Park Avenue. This project will replace approximately 650 LF of 2- 
inch GS water main installed in 1920 and 1967; approximately 300 LF of 4-inch GS water main 
installed in 1922; and approximately 250 LF of 6-inch ST water main installed in 1922 on 
Second Street. The existing water mains to be replaced have 16 recorded water main leaks. The 
cost to complete this project is estimated to be $98,070. See Appendix 9.4.3 for the map 
depicting the project limits and the detailed cost estimate. 

Proiect 50 
Install approximately 600 LF of 6-inch DI replacement pipe with polywrap and replace 

11 service connections along Brophy Avenue. This project will replace approximately 400 LF of 
1-inch GS water main installed in 1944 and approximately 200 LF of 2-inch CU water main 
installed in 1980 on Brophy Avenue. The existing water mains to be replaced have 2 recorded 
service line leaks and 13 recorded water main leaks. The cost to complete this project is 
estimated to be $76,802. See Appendix 9.4.3 for the map depicting the project limits and the 
detailed cost estimate. 

Project 5 1 
Install approximately 1,000 LF of 6-inch DI replacement pipe with polywrap and replace 

7 service connections along Cole Avenue. This project will replace approximately 800 LF of 6- 
inch ST water main installed in 1908 and approximately 150 LF of 8-inch ST water main 
installed in 1908 on Cole Avenue. The existing water mains to be replaced have 6 recorded 
service line leaks and 8 recorded water main leaks. The cost to complete this project is estimated 
to be $1 12,905. See Appendix 9.4.3 for the map depicting the project limits and the detailed cost 
estimate. 

Project 52 
Install approximately 400 LF of 6-inch DI replacement pipe with polywrap and replace 7 

service connections along Church Street from Clawson Avenue to Sowels Avenue. This project 
will replace approximately 300 LF of 4-inch ST water main installed in 1930, 1975, and 1978 
and approximately 100 LF of 6-inch ST water main installed in 1908 on Church Street. The 
existing water mains to be replaced have 1 recorded service line leak and 11 recorded water main 
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leaks. The cost to complete this project is estimated to be $57,503. See Appendix 9.4.3 for the 
map depicting the project limits and the detailed cost estimate. 

7.5. Conclusions 

Water losses in the Bisbee water system have been managed well, considering 
that the average age of the water mains in the system is over 65 years. The leak and break 
history of the Bisbee water system is well documented. The Company uses various types of leak 
detection equipment to help locate and repair leaks in a timely manner, however, miles of water 
mains have reached the end of their useful lives and need to be replaced. Based on the historical 
rate of water main replacement, it will take over 170 years to replace the existing water mains. 

There are three critical geographic areas in the Bisbee water system where water 
mains need to be replaced: the Warren, Old Bisbee, and Don Luis areas, which have shown a 
significant number of water main and service line leaks and breaks. A specific replacement 
program has been developed to reduce water losses for these three areas and to help comply with 
the Commission directive under Decision No. 71945 by replacing aging water mains and service 
lines. Replacement of the aging and failing water mains and service lines over the next 10 years 
equates to a annual replacement program of over $2.0 million. A replacement program of this 
magnitude would significantly increase water rates. The Company proposed a more reasonable 
initial three-year replacement program and estimates the annual cost of this initial three-year 
infiastructure replacement program to be $500,000 for the Bisbee water system. 

Within months after the Commission's directions to reduce water loss, the 
Company began the design and construction of several replacement projects in the Bisbee water 
system. These projects include: 

Proiect 1 
Install approximately 1,960 LF of 6-inch and 8-inch DI replacement pipe with polywrap 

and replace 45 service connections along Campbell Street and Cole Avenue. This project will 
replace approximately 460 LF of 8-inch ST, 1,500 LF of 6-inch ST, and replace 45 service 
connections that were installed in 1908. The existing water mains had 32 leaks in the last ten 
years. The cost to complete this project is estimated to be $375,720. 

Proiect 2 
Install approximately 1,140 LF of 6-inch and 8-inch DI replacement pipe with polywrap 

and replace 17 service connections along Clawson Avenue. This project will replace 
approximately 40 LF of 6-inch ST, 1,100 LF of 8-inch ST, and replace 17 service connections 
that were installed in 1908. The existing water mains had over 70 leaks. The cost to complete 
this project is estimated to be $193,147. 

Construction on these two projects has been completed. 
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In addition to these individual ustr requirements, the Third Management Plan contains an individual user 
requirement that was not included m the Second Management plan. This additional requirement jmhibits 
the use of groundwater to maintain a water featurr installed in a publicly owned right-of-way a h  January 
1 , 2002. 

Either the individual user or the municipal provider serving the individual user is responsible for 
complying with the individual user tequimnent. See section 5-1 12 for determining respomiiility for 
compliance with the individual user requirements. 

5.7.6.2 Distribution System Reqriremenb 

Loa and unaccounted for water is defined as the total water from any source, except direct use dtluent, 
withdrawn, diverted, or received in a year minus the total amount of authorized deliveries d e  by the 
municipal provider m that year. Lost and unaccowed for water includes line leakage, meter under- 
registration, evaporation or leakage h m  storage p d s  or tanks, system and hydrant leaks or breaks, and 
illegal c d o n s .  

All municipal providers are required to met an efficient lost and unaccaunted for water standard in their 

total quantity of metered and unmetcrtd water deliveries d the total water pumped, received, or diverted 
by the municipal provider fw each calendar year, excluding direct use e h t .  Small municipal providers 
must maintain lost and unaccounted far water at or below 13 percent. Large municipal providers are 
required to maintain their system not to exceed 10 pcrcent lost and unaccounted for water. Large untreated 
water providers are required to either line all canals d to deliver untreated water to the provider’s 
delivery points with a material that allows no mom lost water than a well-maintained concrete lining, or 
operate and maintain its distriition system to limit lost and unaccounted for wafer at or below 10 percent. 

SerYiCe areas. Lost and unaccounted for water will be determined for each municipal provider based on the 

For the thid management period, the Department will allow providers to exclude water h m  the W and 
unaccounted for water clrlculation that is either metmd or estimated using approved estimating procedums 
and that is used pursuant to other regulatory rcquirments such as well purging and line flushing. 
Providers may also exclude e s t h t e d  water uses such as cons&ructh (truck loads for dust control) or fire 
services, but all other uses of waxer within a distributicm system must be metered. Appendix 5-M provides 
a complete list of uses that are considered in the lost and unaccounted for water calculation and those uses 
that can be estimated to determine the volume. 

5.7.6.3 Monitoring and Reporting Requlmmenta 

All municipal providers are rcquked to annually: (1) report to the Dcpartmftlt infomation on the total 
quantity of Hater used within the service area and the tdal volume of water delivered for various municipal 
purposes, (2) calculate the volume of lost and umaccounted for water within the service asea, and (3) report 
the total number of housing units, by unit type, added to the water service area from July 1 of the p d o u s  
calendar year to July I of the reporth.lg year. 

Large ntunicipal providers arc required to separately measure and report the amount of water delivered 
each month for: irrigation useq residential uses, separattd by single Wly and multifanlily; and non- 
residential uses, separated by water use categories, including turf-relatsd facility use, commercial use, 
industrial use, government use, consbrucaon ‘ use, surfsoe water halment, and other uses. 

All municipal providers sre required to submit to the Departmenr, on an annual basis, an updated service 
area and distribution system map delineating all potable and nm-potable dishiution lines greater than four 
inches, all potable treatment facilities, all well sites, and all nompotable treahlent. 

phoenix AMA 5-26 
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APPENDIX 5-M 
THIRD MANAGEMENT PLAN 

LOST & UNACCOUNTED FOR WATER REQUIREMENTS 

Evaporation 

Illegal ConnectiodWater Theft 
PhreatophyteUm 

Residential Metered Deliveries 
Nm-Rcsidmtial Metered Delivesks 

HydrantMcterReqng 
Hydrant Flow Tssts 
Fire Sprinkly System Flow Ttsts 
Constructioa 
DuStContral' 
Line Flushing (?istributkm, sewer, or trcatmctlt facility) ' 
StratClemin 

water ~ e s t s  & ~rcssurc~ests I 
Well purging 

Fire "ps- 

StomDrailI a whing' 

' Wmates can be provided, using P method a p p r o d  by h e  director, Documentation must be submitted with mual report. 

Phoenix AMA 5-120 
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Either the individual user or the municipal provider serving the individual user is responsible for 
complying with the individual user requirement See section 5.2.3 for a discussion of how responsibility is 
detennined. 

5.6.5.2 D&&ibution System Requirements 

Ail municipal providers are requircd to limit lost and unaccounted for water use in their service ma. Lost 
and unaccounted fop water includes line leakage, meter under-registration, evaporation or leakage from 
storage ponds or tanks, system and hydrant Mr or breaks, and illegal connections. Lost and unaccounted 
for wader is Mined as the total water fiom any source, except dinct use effluent, withdrawn, diverted, or 
received in a year minus the total amount of authorized deliveries made by the municipal provider in that 
year. Small municipal providers must maintain lost and unaccounted fot water volumes at no more than IS 
percent Large municipal providers are required to maintain systems not to exceed 10 percent lost and 
uneccountedfwwster. 

Water that is put to a beneficial use and water system operation uses, whether meted or estimated, are not 
counted as lost or unaccounted for water. For the third management period, the Department will allow 
providers to either meter or estimate (using approved estimating procedures) the volume of water uscd 
pursuant to regulatory requirements such as well purging and line flushing. Providers may also estimate 
water fw uses such as construction or fm services. However, all other water uses must be metered. This 
is especially important for large distribution systems which tend to have many hundreds of customers and 
many miles of distribution pipe-. For a complete listing of uses that can be estimated, refer to Appendix 51. 

5.6.5.3 Monitoring and Reporting Rcquirememts 

All municipal providers are required to annually report to the Department the total volume of water used 
within the service area and the total volume ofwater delivered for various municipal purposes. In 
addition, the provider must calculate the volume of lost and unaccounted !5r water within the mice  area 
and report the total number of housing units, by unit type, added to tbe service area fiom July 1 of the 
previous calendar year to July 1 of the reporting year. Most municipal providers maintain a database and 
tracking system of this infbnnation for tbe previous 12 months. Maintaining this type of information 
allows municipal providers to identifjl difficulties in the operation of the distribution system and better 
meet water management objectives within their service ams. 

Large municipal providers are required to separately measure and report the amount of water delivered 
each month for the fbllowmg uses and categories: higation; residential separated into ringle b i l y  and 
multifamily; and non-residential separated into turf-related, commercial, industrial, government, 
construction, surfiroe water treatment, and other uses. 

All municipal providem are required to annually submit to the Department an updated service area and 
distribution system map that includes all potable and non-potable distribution lines greater than 4 inches, 
all potable treatment facilities, all well sites, all nowpotable treatment facilities, and other infomation. 

Large municipal providers regulated under the NPCCP or the ACP am required to submit a progress report 
that includes an evaluation of the results of implementing the reasonable conservation measures in 
accordance with their written stipulated agreement. 

Appendix 9.3 Page 5 of 6 



APPENDIX SJ 
CONSERVATION REQUIREMENTS FOR MUNICIPAL DISTRIBUTION SYSTEMS 

LOST AND UNACCOUNTED FOR WATER 
TUCSON ACXWE MANAGEMENT AREA 

t & U m  F o r m  
LdU#: 

Distribution Lines 
Sewer Lines 
Storage Tanks 
Storage Ponds 
Hydrants 
otlaer 

Distribution Lines 
Sewer Lines 
Mains 
Hydrants 
other 

Measarrmcnt Errors: 
Meter Under-Regkation 
Source Meter Enws 
FlumeMIeir Errors 

Evaparatioa 
Illegal CoaneetiodWater Theft 
Phreatophyte Uses 

Breaks 

tern U- 
Residential Meted Dcliverhs 
Non-Residential Meted Deliveries 
Standpipe Uses 

(I) FireFbw 

( I )  Hydrant Flow Tests 
( I )  Fire Sprinkler System Flow Tats 
(Z) Constnrction 
(Z) DustConWl 
(1) Line Flushing (dwibution, sewer, or treatment fwili) 
(1) streetcleaning 
(I)  Storm Drain Flushiig 
(I)  Water Testa & Pressure Tests 

Hydrant Meter Reading 

Well Purging 

(1) These uses may be estimated using a method approved by the dhwctor. Documentation must be 
submitted with annual r e m .  

T u c ~ ~ n  AMA 5-122 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

REPLACE 126 SERVICE CONNECTIONS IN PERALTA ESTATES UNIT TWO. 

DATE PREPARED 

711 511 1 

MATERIALS AND LABOR 

1) SUBTOTAL - MATERIALS AND LABOR 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

JREPARED BY APPROVED BY SYSTEM 

AJH FKS APACHE JUNCTION 
JROJECT LOCATION PROJECT NUMBER 

NW 114 SEC.30-T.IN., R.8E. 1 

:3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

DIVISION 

S U PE RST IT1 0 N 
REFERENCE MAP 

MAP SS-AJ 17 

4) SUBTOTAL - LINES (I), (2) AND (3) 

5) OVERHEAD - 15% OF LINE (4) 

6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
Ir H 

ESTIMATED ITEM 
COST 

$ 168,000 

231.000 

399,000 

5,985 

27.930 

$ 432.915 

64,937 

25,975 

$ 523,827 

!$ 523,827 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

NE 1/4 SEC.24-T. I N., R.7E. I 2 I MAP SS-AJ 4 
PROJECT DESCRIPTION: 

DATE PREPARED: 

711 511 1 

INSTALL 1,350 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 88 SERVICE CONNECTIONS 
BETWEEN BOISE STREET AND AVALON STREET. 

PREPARED BY: 

AJH 

II MATERIALS AND LABOR 

APPROVED BY: SYSTEM: DIVISION: 

FKS APACHE JUNCTION SUPERSTITION 

11 QUANTITY 1 UNIT 1 SIUNIT I 

PROJECT LOCATION: 

DESCRIPTION 

PROJECT NUMBER: REFERENCE MAP: 

)I ESTIMATED ITEM 
COST 

1,350 

25 

34 

27 

LF $ 68 6"DIPw/POLYWRAP 

EA 2,800 REPLACE SHORT SERVICE 

EA 3,500 REPLACE LONG SERVICE 

EA 4,700 RELOCATE LONG SERVICE 

$ 91,800 

70,000 

1 19,000 

126,900 

~~ ~ 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

6,227 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
HtH 

!J 450,384 

67,558 

27.023 

$ 544,964 

$ 544,964 
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DATE PREPARED: 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 7/15/11 

PREPARED BY: APPROVED BY SYSTEM: DIVISION: 

AJH FKS APACHE JUNCTION SUPERSTITION 
PROJECT LOCATION: 

INSTALL 650 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 102 SERVICE CONNECTIONS 
BETWEEN 114TH STREET AND MERIDIAN ROAD. 

PROJECT NUMBER: REFERENCE MAP: 

MATERIALS AND LABOR 

NE 1/4 SEC.25-T.IN., R.7E. 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1 S% OF LINE (1) 

3 MAP SS-AJ 5 

11p) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
L 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

ESTIMATED ITEM 
COST 

$ 44,200 

285,600 

329,800 

4,947 

23.086 

$ 357.833 

53,675 

21,470 

$ 432,978 

$ 432,978 
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DATEPREPARED 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

PREPARED BY APPROVED BY SYSTEM DIVISION 

AJH FKS APACHE JUNCTION SUPERSTITION 
PROJECT LOCATION PROJECT NUMBER REFERENCE MAP 

NE 114 SEC.30-T.IN., R.8E. 4 MAP SS-AJ 17 
PROJECT DESCRIPTION: 

REPLACE 87 SERVICE CONNECTIONS ALONG DELAWARE AND LAWTHER DRIVES. 

MATERIALS AND LABOR 
~ ~~ 

QUANTIN UNIT $/UNIT DESCRIPTION 

EA I 2,800 ]REPLACE SHORT SERVICE II 58 I I I 
EA 3,500 REPLACE LONG SERVICE 

I I I 
(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AI- H 

ESTIMATED ITEM 
COST 

$ 162,400 

101,500 

263,900 

3.959 

18,473 

$ 286,332 

42,950 

17.180 

$ 346,461 

$ 346,461 
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I DATE PREPARED: 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 5/11 

PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

AJH FKS MIAMI SUPERSTITION 
PROJECT NUMBER: REFERENCE MAP: PROJECT LOCATION: 

NW 1/4 SEC.28-T.IN., R.15E. 5 MAP SS-MI 9 
PROJECT DESCRIPTION: 

II REPLACE 10 SERVICE CONNECTIONS ALONG GLOBE AVENUE. 

11- MATERIALS AND LABOR 

1 1 ~ )  SUBTOTAL - MATERIALS AND LABOR 

I ~ R F O R M A N C E  BOND a 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AI-H 

ESTIMATED ITEM 
COST 

$ 11,200 

21,000 

32,200 

483 

2,254 

$ 34,937 

5,241 

2,096 

$ 42,274 

$ 42,274 
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DATE PREPARFD 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 7/15/11 

PREPAREDBY APPROVED BY SYSTEM DIVISION 

AJH FKS APACHE JUNCTION SUP ERSTlTlO N 
PROJECT LOCATION PROJECT NUMBER REFERENCE MAP 

SW 1/4 SEC.17-T.IN., R.8E. 

REPLACE 25 SERVICE CONNECTIONS ALONG GREASEWOOD DRIVE AND ESCONDIDO 
COURT. 

6 I MAP SS-AJ 8 

QUANTITY $/UNIT 

3,500 

MATERIALS AND LABOR 

DESCRIPTION 

REPLACE SHORT SERVICE 

REPLACE LONG SERVICE 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

11(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 
~~ 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AI- H 

ESTIMATED ITEM 
COST 

$ 39,20C 

38.500 

77,700 

1.166 

5,439 

$ 84,305 

12,646 

5.058 

$ 102,008 

$ 102,008 
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DATE PREPARED: 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

AJH FKS MIAMI SUPERSTITION 
PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

SW 114 SEC.30-T.IN., R.15E. 7 I MAP SS-MI 7 
PROJECT DESCRIPTION: 

REPLACE 22 SERVICE CONNECTIONS ALONG CHISOLM AVENUE. II 
II MATERIALS AND LABOR 

11(1) SUBTOTAL - MATERIALS AND LABOR 

(~PERFORMANCE BOND g i ~  I .5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

kUBT0TAL - LINES (4). (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
Ab H 

ESTIMATED ITEM 
COST 

$ 25,200 

45.500 

70,700 

1.061 

4,949 

$ 76,710 

11,506 

4.603 

$ 92,818 

$ 92,818 
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DATE-PREPARED 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 I 

PREPARED BY APPROVED BY SYSTEM DIVISION 

AJH FKS MIAMI SUPERSTITION 
PROJECT LOCATION PROJECT NUMBER REFERENCE MAP 

SE 1/4 SEC.32-T.2N., R.15E. 

INSTALL 600 LF OF 6-INCH DIP w/POLYWRAP ALONG RANCH ROAD AND REPLACE 1 
SERVICE CONNECTION. 

8 MAP SS-MI I 

11(4) SUBTOTAL - LINES (I), (2) AND (3) 
~~ 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AF H 

ESTIMATED ITEM 
COST 

$ 40,80C 

2.800 

43,600 

654 

3.052 

6 47.306 

7,096 

2,838 

5 57,240 

5 57,240 
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DATE PREPARED: 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 7/15/11 

PREPARED BY: APPROVED BY. SYSTEM: DIVISION: 

INSTALL 4,700 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 32 SERVICE CONNECTIONS 
ALONG HIDALGO STREET AND CONCH0 STREET. 

AJH FKS APACHE JUNCTION SUPERSTITION 
PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

II MATERIALS AND LABOR 

N 1/2 SEC.13-T.IN., R.8E. 9 I MAP SS-AJ 10 
PROJECT DESCRIPTION: 

QUANTITY 

4,700 

8 

8 

16 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

UNIT $/UNIT DESCRIPTION 

LF $ 68 6"DIPw/POLYWRAP 

EA 2,800 REPLACE SHORT SERVICE 

EA 3,500 REPLACE LONG SERVICE 

EA 3,700 RELOCATE SHORT SERVICE 

&~RVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 
~~ 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
l4k H 

ESTIMATED ITEM 
COST 

$ 319,600 

22.400 

28,000 

59,200 

429,200 

6,438 

30.044 

$ 465.682 

69,852 

27,941 

$ 563,475 

$ 563,475 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

REPLACE 46 SERVICE CONNECTIONS ALONG SUGAR CREEK DRIVE, PLEASANT PLACE 
AND BREATHLESS DRIVE. 

DATE PREPARED 

711 511 1 

MATERIALS AND LABOR 

REPARED BY 

AJH 

APPROVED BY SYSTEM DIVISION 

FKS APACHE JUNCTION SUPERSTITION 

1) SUBTOTAL - MATERIALS AND LABOR 

ROJECT LOCATION 

SE 114 SEC.9-T.lS., R.9E. 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

PROJECT NUMBER REFERENCEMAP 

10 MAP SS-AJ 21 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

4) SUBTOTAL - LINES (I), (2) AND (3) 

5) OVERHEAD - 15% OF LINE (4) 

QUANTITY 

27 

20 

5) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

UNIT $/UNIT DESCRIPTION 

EA 2,800 REPLACE SHORT SERVICE 

EA 3,500 REPLACE LONG SERVICE 

~~ ~~ 

iUBTOTAL - LINES (4), (5) AND (6) 

ISTIMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 
COST 

$ 75,60C 

70.00C 

145,600 

2.184 

10,192 

$ 157,976 

23,696 

9.479 

$ 191,151 

$ 191,151 
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DATEPREPARED 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

PREPAREDBY APPROVED BY SYSTEM DIVISION 

AJH FKS APACHE JUNCTION S U PE RSTlTlO N 
PROJECT LOCATION PROJECT NUMBER REFERENCEMAP 

NW 114 SEC.lS-T.lN., R.8E. 11 MAP SS-AJ 11 
PROJECT DESCRIPTION: 

REPLACE 101 SERVICE CONNECTIONS ALONG PINYON DRIVE AND VIRGINIA, SCENIC, 
CACTUS WREN, AND GREGORY STREETS. 

DESCRIPTION 

- 

4.757 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

22,197 (3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

I $ 416,305 SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AF H 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

FKS APACHE JUNCTION SUPERSTITION 
PROJECT NUMBER: REFERENCE MAP: 

DATE PREPARED: 

711 511 1 

SE 114 SEC.24-T.IN., R.8E. 12 MAP SS-AJ 16 
PROJECT DESCRIPTION: 

REPLACE 44 SERVICE CONNECTIONS IN PERALTA ESTATES UNIT TWO. II 
MATERIALS AND LABOR 

I I I 
QUANTITY UNIT $/UNIT DESCRIPTION 

21 EA $2,800 REPLACE SHORT SERVICE 

23 EA 3,500 REPLACE LONG SERVICE 

(1(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
HtH 

ESTIMATED ITEM 
COST 

$ 58,80( 

80,50( 

139,300 

2,090 

9,751 

; 151,141 

22.671 

9,068 

i 182.880 

i 182,880 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 7/15/11 

REPARED BY APPROVED BY 

AJH FKS 
ROJECT LOCATION 

SW 1/4 SEC.27-T.IN., R.15E. 

1) SUBTOTAL - MATERIALS AND LABOR 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

SYSTEM DIVISION 

MIAMI SUPERSTITION 
PROJECT NUMBER REFERENCE MAP 

13 MAP SS-MI 10 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

QUANTITY 

4) SUBTOTAL - LINES (I), (2) AND (3) 

UNIT $/UNIT DESCRIPTION 

~ 

5) OVERHEAD - 15% OF LINE (4) 

5 )  PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

UBTOTAL - LINES (4), (5) AND (6) 

3TIMATED COST OF CONSTRUCTION 
t H  

1,050 

10 

13 

ESTIMATED ITEM 
COST 

LF $ 68 6"DIPw/POLYWRAP 

EA 2,800 REPLACE SHORT SERVICE 

EA 3,500 REPLACE LONG SERVICE 

$ 71,40C 

28.000 

45,500 

144,900 

2.174 

10.143 

$ 157.217 

23,582 

9,433 

$ 190,232 

$ 190,232 
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DATE PREPARED. 

ARIZONA WATZClZ COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

REPARED BY: APPROVED BY: SYSTEM: DIVISION: 

REPLACE 121 SERVICE CONNECTIONS ALONG COPPER, GOLD AND SILVER DRIVES. 

AJH 

MATERIALS AND LABOR 

FKS APACHE JUNCTION SUPERSTITION 

QUANTITY I UNIT I %/UNIT I 

ROJECT LOCATION: 

DESCRIPTION 

PROJECT NUMBER: REFERENCE MAP: 

SW 1/4 SEC.20-T.IN., R.8E. 14 MAP SS-AJ 12 

I )  SUBTOTAL - MATERIALS AND LABOR 

51 

!) PERFORMANCE BOND @ 1.5% OF LINE (1) 

EA $2,800 REPLACE SHORT SERVICE 

~~ 

5) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

I) SUBTOTAL - LINES (I), (2) AND (3) 

i) OVERHEAD - 15% OF LINE (4) 

70 

i) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

EA 3,500 REPLACE LONG SERVICE 

UBTOTAL - LINES (4), (5) AND (6) 

STIMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 

245,OOC 

387,800 

5,817 

27.146 

S 420.763 

63,114 

25,246 

$ 509.123 

$ 509.123 
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DATEPREPARED 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

PREPARED BY APPROVED BY SYSTEM DIVISION 

AJH FKS MIAMI SUP ERSTlTl ON 
PROJECT LOCATION PROJECT NUMBER REFERENCEMAP 

SE 114 SEC.22-T.IN., R.15E. 15 MAP SS-MI 5 
PROJECT DESCRIPTION 

REPLACE 18 SERVICE CONNECTIONS ALONG MCKINNEY AVENUE FROM BRALEY STREET 
TO HILL STREET. 

MATERIALS AND LABOR 

11(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

llSUBTOTAL - LINES (4), (5) AND (6) 

IlESTlMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 
COST 

!$ 25,20( 

31,50( 

56,700 

85 1 

3,969 

$ 61,520 

9,228 

3,691 

$ 74.439 

$ 74,439 
Ht H 
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DATE PREPARED: 

ARIZONA WATER COMPANY 

PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

AJH FKS MIAMI SUPERSTITION 

INSTALL 250 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 6 SERVICE CONNECTIONS 
ALONG MONROE STREET FROM MIAMI STREET TO MARION STREET. 

NW 1/4 SEC.29-T.IN., R.15E. 

II MATERIALS AND LABOR 

16 MAP SS-MI 8 

QUANTITY UNIT $/UNIT DESCRIPTION 

11(1) SUBTOTAL - MATERIALS AND LABOR 

250 

4 

2 

11(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

LF $ 68 6"DIPw/POLYWRAP 

EA 2,800 REPLACE SHORT SERVICE 

EA 3,500 REPLACE LONG SERVICE 

11(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 
~ 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
HI-H 

ESTIMATED ITEM 
COST 

$ 17,OOC 

1 1,200 

7.000 

35.200 

528 

2,464 

6 38,192 

5.729 

2,292 

6 46,212 

6 46,212 
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DATE P R E P A R E D  

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

REPARED BY (APPROVED BY (SYSTEM (DIVISION 

AJH FKS APACHE JUNCTION SUPERSTITION 
PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

SW 114 SEC.S-T.IS., R.9E. 17 MAP SS-AJ 21 
PROJECT DESCRIPTION: 

REPLACE 25 SERVICE CONNECTIONS ALONG SLEEPY HOLLOW TRAIL AND LAZY LANE. 

ESTIMATED ITEM 
COST 

!$ 36,400 

42.000 

78,400 

1,176 

5.488 

~~~ ~ ~~ ~~ 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

l((4) SUBTOTAL - LINES (I), (2) AND (3) $ 85.064 
11(5) OVERHEAD - 15% OF LINE (4) 12,760 

5,104 

$ 102,927 

$ 102,927 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AFH 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATEPREPARED 

7/15/11 
PREPAREDBY APPROVED BY 

]](I) SUBTOTAL - MATERIALS AND LABOR 

SYSTEM DIVISION 

~ 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES ( I ) ,  (2) AND (3) 

AJH 

(1(5) OVERHEAD - 15% OF LINE (4) 

FKS APACHE JUNCTION SUPERSTITION 
ROJECT LOCATION: 

~~ ~ 

IFTIMATED COST OF CONSTRUCTION 

PROJECT NUMBER: REFERENCE MAP: 

ESTIMATED ITEM 
COST 

SE 1/4 SEC.9-T.lS., R.9E. 18 MAP SS-AJ 17 
PROJECT DESCRIPTION: 

$ 36.40C 

~ ~ ~ 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

28,OOC 

64,400 

966 

4.508 

$ 69.874 

10,481 

4,192 

$ 84,548 

$ 84.548 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

-DATE PREPARED 

7/15/11 
PREPAREDBY APPROVED BY 

AJH FKS 
PROJECT LOCATION 

NE 114 SEC.3-T.2S., R.12E. 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

SYSTEM DIVISION 

SUPERIOR SUPERSTITION 
PROJECT NUMBER REFERENCEMAP 

19 MAP SS-SU 4 

11(4) SUBTOTAL - LINES (I), (2) AND (3) 

QUANTITY 

1,350 

UNIT $/UNIT DESCRIPTION 

LF $ 68 6"DIPw/POLYWRAP 

ESTIMATED ITEM 
COST 

14 

11 

$ 91,800 

39.200 EA 2,800 REPLACE SHORT SERVICE 

EA 3,500 REPLACE LONG SERVICE 38,500 

~ 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 

169,500 

2,543 

11.865 

$ 183.908 

27,586 

11.034 

$ 222,528 

$ 222,528 
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DATE PREPARED: 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

'REPARED BY: APPROVED BY: SYSTEM: DIVISION: 

INSTALL 550 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 25 SERVICE CONNECTIONS 
ALONG CENTRAL AVENUE FROM BRALEY STREET TO MONROE STREET. 

AJH 

~~ 

MATERIALS AND LABOR 

FKS MIAMI I SUPERSTITION 

1) SUBTOTAL - MATERIALS AND LABOR 11 117930 

SE 1/4 SEC.22-T.lN., R.15E. 

11 1,769 2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

20 MAP SS-MI 5 

11 8,253 3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

1) $ 127,922 t) SUBTOTAL - LINES (I), (2) AND (3) 

II 19.188 5) OVERHEAD - 15% OF LINE (4) 

j) PREPARATION OF DETAILED PLANS, SPECIFICATIONS 8, BIDDING DOCUMENTS 11 7,675 
NUBTOTAL - LINES (4), (5) AND (6) 11 $ 154.785 

STlMATED COST OF CONSTRUCTION 11 $ 154.785 
rn 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED 

7/15/11 
'REPARED BY 

INSTALL 1,700 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 33 SERVICE CONNECTIONS 
ALONG ORPHAN STREET AND KENZIE AVENUE. 

MATERIALS AND LABOR 

APPROVED BY SYSTEM DIVISION 

AJH 

1,700 I LF I !§ 68 16"DIPw/POLYWRAP 
I I I 

FKS MIAMI SUPERSTITION 
'ROJECT LOCATION: 

1) SUBTOTAL - MATERIALS AND LABOR 

PROJECT NUMBER: REFERENCE MAP: 

~ 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

4) SUBTOTAL - LINES (I), (2) AND (3) 

W 1/2 SEC.30-T.IN., R.15E 

~~~ 

5) OVERHEAD - 15% OF LINE (4) 

21 MAP SS-MI 7 

6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

iUBTOTAL - LINES (4), (5) AND (6) 

QUANTITY 

~~ 

ESTIMATED COST OF CONSTRUCTION 

~ 

UNtT $/UNIT DESCRIPTION 
ESTIMATED ITEM 

COST 

25 

8 

!§ 115,600 

70,000 

28.000 

EA 2,800 REPLACE SHORT SERVICE 

EA 3,500 REPLACE LONG SERVICE 

21 3,600 

3,204 

14,952 

$ 231,756 

34.763 

13,905 

$ 280.425 

$ 280.425 
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DATEPREPARED 
ARIZONA WATER COMPANY 

PRELIMINARY COST ESTIMATE 711 5/11 

Ii MATERIALS AND LABOR 

PREPARED BY: APPROVED BY: 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

SYSTEM: DIVISION: 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
HtH 

AJH FKS MIAMI SUPERSTITION 
REFERENCE MAP PROJECT LOCATION PROJECT NUMBER 

SW 1/4 SEC.30-T.lN., R.15E. MAP SS-MI 7 
NW 1/4 SEC.31-T.lN., R.15E. 22 MAP SS-MI 12 

PROJECT DESCRIPTION 

57,548 

23,019 

$ 464.224 

$ 464,224 
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DATE PREPARED 

ARXZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 7/15/11 

PREPARED BY  APPROVED BY I SYSTEM (DIVISION 

1 AJH FKS MIAMI SUPERSTITION 
PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

li MATERIALS AND LABOR 

SE 1/4 SEC.22-T.IN., R.15E. 23 MAP SS-MI 5 

QUANTITY 

9 

11- ! 

~ ~ 

UNIT $/UNIT DESCRIPTION 

EA 2,800 REPLACE SHORT SERVICE 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

8 

11(5) OVERHEAD - 15% OF LINE (4) 

EA 3,500 REPLACE LONG SERVICE 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AF H 

ESTIMATED ITEM 
COST 

$ 25.200 

28,000 

53,200 

798 

3.724 

5 57.722 

8,658 

3,463 

!5 69,844 

Ib 69.844 
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DATE PREPARED: 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 7/15/11 

PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

AJH FKS MIAMI SUPERSTITION 
PROJECT LOCATION: 

INSTALL 600 LF OF 6-INCH DIP W/POLYWRAP AND REPLACE 11 SERVICE CONNECTIONS 
ALONG STORY STREET EAST OF RUSSELL AVENUE. 

PROJECT NUMBER: REFERENCE MAP: 

II MATERIALS AND LABOR 

NW 1/4 SEC.27-T.IN., R.15E. 

~(OSUBTOTAL --MATERIALS AND LABOR 

24 MAP SS-MI 10 

11(2) PERFORMANCE BOND @ 1.5% OF LINE (1) - 
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

lkSTOTAL - LINES (4), (5) AND (6) 

I~ESTIMATED COST OF CONSTRUCTION 

~ ~~~ ~ 

ESTIMATED ITEM 
COST 

$ 40,800 

16,800 

17,500 

75,100 

1,127 

5,257 

t 81,484 

12,223 

4,889 

$ 98.595 

$ 98,595 
AFH 
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DATEPREPARED 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

PREPAREDBY [APPROVED BY [SYSTEM DIVISION 

AJH FKS APACHE JUNCTION SUPERSTITION 

II MATERIALS AND LABOR 

PROJECT LOCATION: 

11(1) SUBTOTAL - MATERIALS AND LABOR 

PROJECT NUMBER: REFERENCE MAP: 

(l(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

SE 114 SEC.24-T.IN., R.7E. 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

25 I MAP SS-AJ 4 

llSUBTOTAL - LINES (4), (5) AND (6) 

 ESTIMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 
COST 

$ 81,20C 

66,50C 

147,700 

2,216 

10,339 

$ 160,255 

24.038 

9,615 

$ 193.908 

$ 193.908 
AF n 
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DATE PREPARED: 

ARIZONA WATER COMPANY 

PRELIMINARY COST ESTIMATE 7/15/11 
PREPARED BY: IAPPROVED BY: I SYSTEM: IDIVISION: 

I 
SW 114 SEC.22-T.IN., R.15E. 1 26 I MAP SS-MI 10 

PROJECT DESCRIPTION: 

AJH FKS MIAMI SUPERSTITION 
PROJECT NUMBER: REFERENCE MAP: PROJECT LOCATION: 

INSTALL 800 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 17 SERVICE CONNECTIONS 
ALONG YOUNG STREET, SECOND AVENUE, HILL STREET AND THIRD AVENUE. 

MATERIALS AND LABOR 

QUANTITY UNIT $/UNIT DESCRIPTION 

800 LF $ 68 6"DIPw/POLYWRAP 

12 EA 2,800 REPLACE SHORT SERVICE 

5 EA 3,500 REPLACE LONG SERVICE 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

11(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AI-H 

ESTIMATED ITEM 
COST 

$ 54,40( 

33,60( 

17.50( 

~~ 

105,500 

1,583 

7,385 

$ 114,468 

17.170 

6,868 

$ 138.506 

$ 138.506 
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DATE PREPARED: 

ARXZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

REPARED BY: APPROVED BY: SYSTEM: DIVISION: 

AJH I FKS APACHE JUNCTION SUPERSTITION 
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

SE 114 SEC.24-T.IN., R.7E. 27 I MAP SS-AJ 4 
PROJECT DESCRIPTION: 

INSTALL 500 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 8 SERVICE CONNECTIONS 
ALONG SOUTH EMERALD DRIVE. 

II MATERIALS AND LABOR 

11(1) SUBTOTAL - MATERIALS AND LABOR 

11(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES ( I ) ,  (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

llSUBTOTAL - LINES (4), (5) AND (6) 

 ESTIMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 
COST 

$ 34,OOC 

8,400 

17.500 

59,900 

899 

4,193 

$ 64,992 

9.749 

3,899 

$ 78.640 

$ 78.640 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREWRED 

711 511 1 
REPARED BY APPROVED BY 

REPLACE 30 SERVICE CONNECTIONS ALONG SLEEPY HOLLOW TRAIL, BREATHLESS 
DRIVE AND TUM TUM COURT. 

MATERIALS AND LABOR 

SYSTEM DIVISION 

AJH 

I )  SUBTOTAL - MATERIALS AND LABOR 

2) PERFORMANCE BOND @'1.5% OF LINE (1) 

FKS APACHE JUNCTION SUPERSTITION 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

ROJECT LOCATION: 

t )  SUBTOTAL - LINES (I), (2) AND (3) 

5) OVERHEAD - 15% OF LINE (4) 

5) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

PROJECT NUMBER: REFERENCE MAP: 

UBTOTAL - LINES (4), (5) AND (6) 

STIMATED COST OF CONSTRUCTION 
PH 

SW 1/4 SEC.S-T.IS., R.9E. 

ESTIMATED ITEM 
COST 

28 I MAP SS-AJ 21 

$ 50,400 

42.000 

QUANTITY 

18 

12 

92,400 

1.386 

UNIT $/UNIT DESCRIPTION 

EA 2,800 REPLACE SHORT SERVICE 

EA 3,500 REPLACE LONG SERVICE 

6,468 

$ 100,254 

15,038 

6.01 5 

$ 121,307 

$ 121,307 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED: 

ARIZONA WATER COMPANY 
DATEPREPARED 

711 511 1 PRELIMINARY COST ESTIMATE 711 511 1 

INSTALL 1,600 LF OF 6-INCH DIP wIPOLYWRAP ALONG WASHBORN ROAD. 

'REPARED BY 

AJH 

MATERIALS AND LABOR 

APPROVED BY SYSTEM DIVISION 

FKS MIAMI SUPERSTITION 

'REPARED BY: 

AJH 

~ 

1) SUBTOTAL - MATERIALS AND LABOR 

APPROVED BY: SYSTEM. DIVISION. 

FKS MIAMI SUPERSTITION 

~~ 

2) PERFORMANCE BOND @ I .5% OF LINE (I) 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

4) SUBTOTAL - LINES (I), (2) AND (3) 

'ROJECT LOCATION 

SE 114 SEC.21-T.IN., R.15E. 

5) OVERHEAD - 15% OF LINE (4) 

REFERENCEMAP PROJECT NUMBER 

29 MAP SS-MI 4 

6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

iUBTOTAL - LINES (4), (5) AND (6) 

'ROJECT LOCATION: 

STIMATED COST OF CONSTRUCTION 

REFERENCE MAP. PROJECT NUMBER: 

ESTIMATED ITEM 
COST 

SE 114 SEC.21-T.IN., R.15E. 

$ 108.80C 

29 I MAP SS-MI 4 

108,800 

1,632 

7,616 

$ 118.048 

QUANTITY 

1,600 

17,707 

7,083 

$ 142,838 

$ 142.838 

~~ 

UNIT $/UNIT DESCRIPTION 

LF $ 68 6"DIPwIPOLYWRAP 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

PREPARED BY APPROVED BY SYSTEM DIVISION 

AJH FKS MIAMI SUPERSTITION 
PROJECT LOCATION PROJECT NUMBER REFERENCEMAP 

SE 114 SEC.30-T.IS., R.15E. 30 MAP SS-MI 7 
PROJECT DESCRIPTION 

INSTALL 500 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 5 SERVICES EAST OF LOOMIS 
AVENUE. 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

11(4) SUBTOTAL - LINES (I), (2) AND (3) 
~ 

( 5 )  OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
At- H 

ESTIMATED ITEM 
COST 

$ 34,000 

14.000 

48,000 

720 

3.360 

$ 52.080 

7,812 

3,125 

$ 63,017 

$ 63,017 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED 

711 511 1 
REPARED BY APPROVED BY 

REPLACE 14 SERVICE CONNECTIONS ALONG HUMMINGBIRD LANE. 

SYSTEM DIVISION 

MATERIALS AND LABOR 

AJH I FKS 
'ROJECT LOCATION: 

APACHE JUNCTION SUPERSTITION 
PROJECT NUMBER: REFERENCE MAP: 

S 112 SEC.9-T.lS., R.9E. 

1) SUBTOTAL - MATERIALS AND LABOR 

31 I MAP SS-AJ 21 

~~~ 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

4) SUBTOTAL - LINES (I), (2) AND (3) 

QUANTITY 

7 

5) OVERHEAD - 15% OF LINE (4) 

UNIT $/UNIT DESCRIPTION 

EA $2,800 REPLACE SHORT SERVICE 

~ ~~ 

6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

iUBTOTAL - LINES (4), (5) AND (6) 

7 

~~ 

iSTlMATED COST OF CONSTRUCTION 

EA 3,500 REPLACE LONG SERVICE 

ESTIMATED ITEM 
COST 

$ 19.60C 

24,50C 

- 

44,100 

662 

3,087 

$ 47,849 

7.177 

2,871 

$ 57.897 

$ 57.897 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED 

711 511 1 

600 I LF I $ 68 16"DIPw/POLYWRAP 

REPARED BY 

AJH 

DIVISION APPROVED BY SYSTEM 

FKS APACHE JUNCTION SUPERSTITION 

1) SUBTOTAL - MATERIALS AND LABOR 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

ROJECT LOCATION 

SW 114 SEC.22-T.l N., R.8E. 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

PROJECT NUMBER REFERENCE MAP 

32 MAP SS-AJ 14 

4) SUBTOTAL - LINES (I), (2) AND (3) 

QUANTITY 

~~ ~~ 

5) OVERHEAD - 15% OF LINE (4) 

5 )  PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

iUBT0TAL - LINES (4), (5) AND (6) 

iSTlMATED COST OF CONSTRUCTION 
L H  

UNIT $/UNIT DESCRIPTION 
ESTIMATED ITEM 

COST 

3 

$ 40,80C 

10,500 EA 3,500 REPLACE LONG SERVICE 

51,300 

770 

3.591 

$ . 55,661 

8,349 

3,340 

$ 67,349 

$ 67,349 
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DATE PREPARED 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 5/11 

'REPARED BY: APPROVED BY: SYSTEM, DIVISION: 

INSTALL 1,400 LF OF 6-INCH DIP w/POLWRAP AND REPLACE 13 SERVICE CONNECTIONS 
ALONG BOISE STREET AND 105TH PLACE. 

AJ H I FKS 
'ROJECT LOCATION: 

MATERIALS AND LABOR 

APACHE JUNCTION SUPERSTITION 
PROJECT NUMBER: REFERENCE MAP: 

NE 1/4 SEC.23-T.IN., R.7E. 33 I MAP SS-AJ 3 

QUANTITY 

1) SUBTOTAL - MATERIALS AND LABOR 

UNIT $/UNIT DESCRIPTION 

2) PERFORMANCE BOND @ I .5% OF LINE (1) 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

4) SUBTOTAL - LINES (I), (2) AND (3) 

1,400 

9 

5) OVERHEAD - 15% OF LINE (4) 

~ ~~ ~ ~ 

LF $ 68 6"DIPwIPOLYWRAP 

EA 2,800 REPLACE SHORT SERVICE 

5 )  PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

iUBT0TAL - LINES (4), (5) AND (6) 

4 

iSTlMATED COST OF CONSTRUCTION 

EA 3,500 REPLACE LONG SERVICE 

ESTIMATED ITEM 
COST 

$ 95.20C 

25,20C 

14,OOC 

134,400 

2,016 

9,408 

$ 145.824 

21,874 

8,749 

5 176,447 

6 176.447 
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DATEPREPARED 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

PREPAREDBY APPROVED BY SYSTEM DIVISION 

AJH FKS SUPERIOR SUPERSTITION 

MATERIALS AND LABOR I/ 

ROJECT LOCATION: 

11(1) SUBTOTAL - MATERIALS AND LABOR 

PROJECT NUMBER REFERENCE MAP: 

11(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

NE 114 SEC.3-T.2S., R.12E. 

11(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

34 I MAP SS-SU 4 

11(4) SUBTOTAL - LINES (I), (2) AND (3) 

11(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

 ESTIMATED COSTOF CONSTRUCTION 

ESTIMATED ITEM 
COST 

$ 42.00C 

45,50C 

87,500 

1,313 

6.125 

s 94.938 

14,241 

5,696 

$ 114,874 

$ 114,874 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED: 

711 511 1 
'REPARED BY: APPROVED BY: 

REPLACE 14 SERVICE CONNECTIONS ALONG HUMMINGBIRD LANE AND ALHAMBRA WAY. 

SYSTEM: DIVISION: 

MATERIALS AND LABOR 

AJH FKS APACHE JUNCTION SUPERSTITION 

1) SUBTOTAL - MATERIALS AND LABOR 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

'ROJECT LOCATION: 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

PROJECT NUMBER: REFERENCE MAP: 

4) SUBTOTAL - LINES (I), (2) AND (3) 

5) OVERHEAD - 15% OF LINE (4) 

5 )  PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

E 1/2 SEC.9-T.lS., R.9E. 

UBTOTAL - LINES (4), (5) AND (6) 

iSTlMATED COST OF CONSTRUCTION 
t H  

35 I MAP SS-AJ 21 

1 ESTIMATED ITEM 
I COST 

$ 19,601: 7 

7 24,501: 

EA $2,800 REPLACE SHORT SERVICE 

EA 3,500 REPLACE LONG SERVICE 

44.100 

662 

3,087 

$ 47,849 

7.177 

2,871 

$ 57,897 

$ 57,897 
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DATEPREPARED 

ARIZONA WATER COMPANY 
711 5/11 PRELIMINARY COST ESTIMATE 

REPARED BY IAPPROVED BY ISYSTEM IDIVISION 
AJH FKS SUPERIOR SUPERSTITION 

ROJECT LOCATION: 

INSTALL 1,250 LF OF 6" DIP w/POLYWRAP AND REPLACE 31 SERVICE CONNECTIONS 
ALONG GARROT AVENUE AND STANSBERRY AVENUE. 

MATERIALS AND LABOR 

PROJECT NUMBER, REFERENCE MAP: 

QUANTITY 

1.250 

UNIT $/UNIT DESCRIPTION 

EA $ 75 6"DIPw/POLYWRAP 

1)  SUBTOTAL - MATERIALS AND LABOR 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

10 

15 

6 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

EA 3,500 REPLACE LONG SERVICE 

EA 3,700 RELOCATE SHORT SERVICE 

EA 4,700 RELOCATE LONG SERVICE 

1) SUBTOTAL - LINES (I), (2) AND (3) 
~ ~~ 

5) OVERHEAD - 15% OF LINE (4) 

5) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

UBTOTAL - LINES (4), (5) AND (6) 

STlMATED COST OF CONSTRUCTION 
FH 

ESTIMATED ITEM 
COST 

$ 93,75c 

35.00C 

55,500 

28,200 

212,450 

3.187 

14,872 

$ 230,508 

34,576 

13.830 

$ 278,915 

$ 278,915 
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APPENDIX 

9.402 

Recommended Projects and 

Preliminary Cost Estimates 

Oracle water system 



Appendix 9.4.2 Page 1 of 1.3 



ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED: 

711 511 1 
'REPARED BY: 

REPLACE 61 SERVICE CONNECTIONS ALONG BEVERLY CIRCLE. 

APPROVED BY: SYSTEM: DIVISION: 

MATERIALS AND LABOR 

AJH FKS ORACLE SAN MANUEL 

1) SUBTOTAL - MATERIALS AND LABOR 

'ROJECT LOCATION: 

~ ~ 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

4) SUBTOTAL - LINES (I), (2) AND (3) 

PROJECT NUMBER: REFERENCE MAP: 

5) OVERHEAD - 15% OF LINE (4) 

N 1/2 SEC.27-T.9S., R.15E. 

3 )  PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

37 I MAP OR-I 

iUBTOTAL - LINES (4), (5) AND (6) 

QUANTITY 

30 

31 

~ 

iSTlMATED COST OF CONSTRUCTION 

~ ~ ~~ 

UNIT $/UNIT DESCRIPTION 

EA $1,750 REPLACE SHORT SERVICE 

EA 2,500 REPLACE LONG SERVICE 

ESTIMATED ITEM 
COST 

!$ 52.50C 

77,50C 

130,000 

1,950 

9.100 

$ 141.050 

21,158 

8,463 

$ 170.671 

$ 170.671 
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DATE PREPARED 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

PREPARED BY APPROVED BY SYSTEM DIVISION 

AJH FKS ORACLE SAN MANUEL 
PROJECT LOCATION PROJECT NUMBER REFERENCE MAP 

NE 114 SEC.27-T.9S., R. 15E. 38 MAP OR-I 
PROJECT DESCRIPTION 

REPLACE 35 SERVICE CONNECTIONS ALONG SONBERG DRIVE, HAROLD DRIVE AND 
ROCKCLIFF BOULEVARD. 

MATERIALS AND LABOR 
I I I 

QUANTITY UNIT $/UNIT DESCRIPTION 

I I 1 
11 20 I EA I $1.750 IREPLACE SHORT SERVICE 

15 EA 2,500 REPLACE LONG SERVICE 

(1) SUBTOTAL - MATERIALS AND W * O R  
~ 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I),  (2) AND (3) 

11(5) OVERHEAD - 15% OF LINE (4) 
~ ~~ 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
L 

ESTIMATED ITEM 
COST 

$ 35.000 

37,500 

72,500 

1,088 

5.075 

$ 78,663 

1 1,799 

4,720 

$ 95,182 

$ 95,182 

Appendix 9.4.2 Page 4 of 13 



00 
0 
0 
I 'L 0861 V3..9 



ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED 

711 511 1 
REPARED BY APPROVED BY 

REPLACE 19 SERVICE CONNECTIONS ALONG CAMINO SECO AND CALLE VALENCIA. 

SYSTEM DIVISION 

MATERIALS AND LABOR 

AJH I FKS 
ROJECT LOCATION: 

ORACLE SAN MANUEL 
PROJECT NUMBER: REFERENCE MAP: 

SE 114 SEC.27-T.9S., R.15E. 39 MAP OR-I 

1 )  SUBTOTAL - MATERIALS AND LABOR 

QUANTITY 

2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

UNIT $/UNIT DESCRIPTION 

C) SUBTOTAL - LINES ( I ) ,  (2) AND (3) 

9 

5)  OVERHEAD - 15% OF LINE (4) 

EA I $1,750 I REPLACE SHORT SERVICE 

~ ~~~ 

5 )  PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

UBTOTAL - LINES (4), (5) AND (6) 

I 

~~ ~ ~ 

STlMATED COST OF CONSTRUCTION 

I 

ESTIMATED ITEM 
COST 

I 5.750 !$ 

10 25,000 EA 2,500 REPLACE LONG SERVICE 

40,750 

61 1 

2.853 

$ 44.214 

6,632 

2,653 

$ 53,499 

$ 53.499 
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DATE PREPARED 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

AJH FKS ORACLE SAN MANUEL 

REPLACE 27 SERVICE CONNECTIONS ALONG ADAMS STREET, HOWARD STREET AND 
LOGAN STREET. 

PROJECT LOCATION: 

II MATERIALS AND LABOR 

PROJECT NUMBER: REFERENCE MAP: 

ESTIMATED ITEM 

- 

- 

- 

NE 1/4 SEC.36-T.9S., R.15E. 

11 4,200 ll(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

40 MAP OR-4 

3.906 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

llSUBTOTAL - LINES (4), (5) AND (6) 11 $ 78,771 

ESTIMATED COST OF CONSTRUCTION 11 $ 78,771 
HtH 
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DATE PREPARED 

ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 711 511 1 

PREPARED BY APPROVED BY SYSTEM DIVISION 

AJH FKS ORACLE SAN MANUEL 
PROJECT LOCATION PROJECT NUMBER REFERENCEMAP 

SW 114 SEC.35-T.9S., R.15E. 

REPLACE 24 SERVICE CONNECTIONS ALONG NORTH TWO O'CLOCK HILLS ROAD AND 
CHAPARRAL STREET. 

41 MAP OR-3 

QUANTITY UNIT $/UNIT DESCRIPTION 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

13 

11 

11(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

EA $1,750 REPLACE SHORT SERVICE 

EA 2,500 REPLACE LONG SERVICE 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

llSUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
HtH 

ESTIMATED ITEM 
COST 

$ 22,750 

27.500 

50.250 

754 

331 8 

$ 54,521 

8.178 

3,271 

$ 65,971 

$ 65,971 
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DATE PREPARED: I 
I PRELIMINARY COST ESTIMATE 711 511 1 
PREPARED BY: IAPPROVED BY: ISYSTEM: IDIVISION: 

AJH FKS ORACLE SAN MANUEL 
PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

SE 114 SEC.36-T.9SS, R.15E. 42 I MAP OR-4 
PROJECT DESCRIPTION: 

REPLACE 16 SERVICE CONNECTIONS ALONG NORTH CEDAR RIDGE DRIVE. II 
QUANTITY UNIT $/UNIT DESCRIPTION 

8 

8 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

EA $1,750 REPLACE SHORT SERVICE 

EA 2,500 REPLACE LONG SERVICE 

11(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
i 

 SUBTOTAL - LINES (I), (2) AND (3) 

ESTIMATED ITEM 
COST 

$ 14.00C 

20,ooc 

34,000 

51 0 

2.380 

$ 36.890 

5,534 

2,213 

$ 44,637 

$ 44,637 
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DATEPREPARED 

ARIZONA WATER COMPANY 

PRELIMINARY COST ESTIMATE 7/15/11 
PREPARED BY APPROVED BY SYSTEM DIVISION 

FKS BISBEE BISBEE AJH 
PROJECT LOCATION PROJECT NUMBER REFERENCEMAP 

NE 114 SEC.5-T.24S., R.24E. 43 MAP BE-I5 
PROJECT DESCRIPTION 

INSTALL 1,900 LF OF 6-INCH DIP wIPOLYWRAP AND REPLACE 22 SERVICE CONNECTIONS 
ALONG BOWERS STREET FROM MARIE STREET TO McDONALD STREET. 

MATERIALS AND LABOR 

QUANTITY 

1,900 

12 

10 

~~ 

UNIT $/UNIT DESCRIPTION 

LF $ 70 6"DIPw/POLYWRAP 

EA 1,500 REPLACE SHORT SERVICE 

EA 2.600 REPLACE LONG SERVICE 

11(1) SUBTOTAL - MATERIALS AND LABOR 
~~~~~ 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

11(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

 ESTIMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 
COST 

$ 133.00C 

18,OOC 

26,000 

177,000 

2,655 

12.390 

i 192.045 

28,807 

11,523 

5 232,374 

i 232,374 
Hr n 

Appendix 9.4.3 Page 2 of 21 



e 1; 

I 

070-10 
069-00;\ 155-09\ 

r 

0 r: 



DATEPREPARED 

ARXZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 7/15/11 

PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

AJH 1 FKS BISBEE I BISBEE 
ROJECT LOCATION: ]PROJECT NUMBER IREFERENCE MAP: 

NE 114 SEC.32-T.23S., R.24E. 44 MAP BE-I3 
PROJECT DESCRIPTION: 

INSTALL 700 LF OF 6-INCH DIP W/POLYWRAP AND REPLACE 11 SERVICE CONNECTIONS 
ALONG OCOTILLO AVENUE. 

II MATERIALS AND LABOR 

QUANTITY UNIT $/UNIT DESCRIPTION 

700 LF $ 70 6'DlPW/POLYWRAP 

5 EA 1,500 REPLACE SHORT SERVICE 

6 EA 2,600 REPLACE LONG SERVICE 

ir 
11(1) SUBTOTAL - MATERIALS AND LABOR 

11(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

Il(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 
~~ ~ ~~ ~~ 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

llSUSTOTAL - LINES (4), (5) AND (6) 

IlESTlMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 
COST 

!§ 49,000 

7,500 

15.600 

72.100 

1.082 

5,047 

$ 78,229 

11.734 

4.694 

$ 94,656 

$ 94,656 
HtH 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATEPREPARED 

711 511 1 
REPARED BY 

INSTALL 2,450 LF OF 6-INCH DIP WIPOLYWRAP AND REPLACE 41 SERVICE CONNECTIONS 
ALONG LEDGE AVENUE AND QUALITY ROAD. 

APPROVED BY SYSTEM DIVISION 

MATERIALS AND LABOR 

AJH 

I) SUBTOTAL - MATERIALS AND LABOR 

?) PERFORMANCE BOND @ 1.5% OF LINE (1) 

FKS BISBEE BISBEE 

17,003 1) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

I) SUBTOTAL - LINES (I), (2) AND (3) 

ROJECT LOCATION: 

15,813 i) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

UBTOTAL - LINES (4), (5) AND (6) 

PROJECT NUMBER: REFERENCE MAP: 

STIMATED COST OF CONSTRUCTION 11 $ 318.891 

SE 114 SEC.8-T.23S., R.24E. 

rn 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED 

711 511 1 
REPARED BY 

INSTALL 900 LF OF 6-INCH DIP WIPOLYWRAP AND REPLACE 1 SERVICE CONNECTION 
ALONG HIGHWAY 80 AND WINWOOD ROAD. 

MATERIALS AND LABOR 
ESTIMATED ITEM 

QUANTITY UNIT $/UNIT DESCRIPTION COST 

$ 63,OOC 

1,50C 

- 

I) SUBTOTAL - MATERIALS AND LABOR 

?) PERFORMANCE BOND @ 1.5% OF LINE (1) 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 4.515 

APPROVED BY SYSTEM DIVISION 

I) SUBTOTAL - LINES (I), (2) AND (3) 

AJH 

II $ 69.983 

FKS BISBEE BISBEE 

i) OVERHEAD - 15% OF LINE (4) 

i) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

3OJECT LOCATION: 

UBTOTAL - LINES (4), (5) AND (6) I $ 84,679 

STlMATED COST OF CONSTRUCTION 
I-H 
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DATE PREPARED: 
ARIZONA WATER COMPANY 

7/15/11 PRELIMINARY COST ESTIMATE 
PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

I FKS BISBEE BISBEE 
PROJECT NUMBER: REFERENCE MAP: 

SE 1/4 SEC.8-T.23S., R.24E. 47 MAP BE-3 
PROJECT DESCRIPTION: 

INSTALL 1,650 LF OF 6-INCH DIP w/POLWRAP AND REPLACE 20 SERVICE CONNECTIONS 
ALONG LEDGE AVENUE, QUALITY ROAD, AND ALLEYS. 

MATERIALS AND LABOR 
I I I 

QUANTITY UNIT $/UNIT DESCRIPTION 

1,650 LF $ 70 6"DIPw/POLYWRAP 

19 EA 1,500 REPLACE SHORT SERVICE 

11(2) PERFORMANCE BOND @ 1.5% OF LINE ( I )  

Il(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 
~~ 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

I~ESTIMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 
COST 

$ 115,50( 

28,50( 

2,60C 

146,600 

2,199 

10,262 

$ 159,061 

23.859 

9.544 

$ 192,464 

S 192,464 
~~ 

AFH 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED: -r- 
711 511 1 

REPARED BY: APPROVED BY: SYSTEM: DIVISION: 

AJH FKS COCHISE COCHISE 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

ROJECT LOCATION: 

8) SUBTOTAL - LINES (I), (2) AND (3) 

PROJECT NUMBER: REFERENCE MAP: 

~~~~ ~~ ~ ~~ 

5) OVERHEAD - 15% OF LINE (4) 

5 )  PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SW 114 SEC.22-T.23S9, R.24E. 

UBTOTAL - LINES (4), (5) AND (6) 

STIMATED COST OF CONSTRUCTION 
M 

48 I MAP BE-9 

ESTIMATED ITEM 
COST QUANTITY 

$ 203,000 

30.000 

UNIT $/UNIT DESCRIPTION 

5,200 

238,200 

3.573 

16,674 

$ 258,447 

38,767 

15.507 

$ 312,721 

$ 312,721 
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ARIZONA WATER COMPANY 

PRELIMINARY COST ESTIMATE 

DATE PREPATD 

711 511 1 
REPARED BY APPROVED BY 

INSTALL 700 LF OF 6-INCH DIP WIPOLYWRAP AND REPLACE 12 SERVICE CONNECTIONS 
ALONG PARK AVENUE. 

SYSTEM DIVISION 

MATERIALS AND LABOR 

AJH FKS BISBEE BISBEE 

I )  SUBTOTAL - MATERIALS AND LABOR 

ROJECT LOCATION: 
SE 1/4 SEC.15-T.23S., R.24E. 

~~ ~ ~ ~ 

?) PERFORMANCE BOND @ 1.5% OF LINE (1) 

3 )  SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

PROJECT NUMBER: REFERENCE MAP: 

I) SUBTOTAL - LINES (I), (2) AND (3) 

49 NE 1/4 SEC.22-T.23S., R.24E. 

5) OVERHEAD - 15% OF LINE (4) 

MAP BE-6 & 9 

~~ 

i) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

UBTOTAL - LINES (4), (5) AND (6) 

JUANTIN 

700 

5 

7 

STIMATED COST OF CONSTRUCTION 

UNIT $/UNIT DESCRIPTION 

LF $ 70 6"DIPw/POLYWRAP 

EA 1,500 REPLACE SHORT SERVICE 

EA 2,600 REPLACE LONG SERVICE 

ESTIMATED ITEM 
COST 

$ 49.00C 

7,500 

I 8,200 

74,700 

1,121 

5,229 

$ 81.050 

12,157 

4,863 

$ 98,070 

$ 98,070 
" 
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ARIZONA WATER COMPANY 
PRELIMINARY COST ESTIMATE 

DATE PREPARED- 

7/15/11 

AJH FKS BISBEE BISBEE 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

NW 114 SEC.8-T.23S., R.24E. 

I) SUBTOTAL - LINES (I), (2) AND (3) 

j) OVERHEAD - 15% OF LINE (4) 

3) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

50 MAP BE-3 

UBTOTAL - LINES (4), (5) AND (6) 

:STIMATED COST OF CONSTRUCTION 
t H  

QUANTITY 
ESTIMATED ITEM 

COST UNIT $/UNIT DESCRIPTION 

$ 42,OOC 

16.500 

58,500 

878 

4,095 

$ 63,473 

9,521 

3.808 

$ 76,802 

$ 76,802 
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DATE PREPARED: 

ARIZONA WATER COMPANY 

PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

AJH FKS BISBEE BISBEE 

INSTALL 1,000 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 7 SERVICE CONNECTIONS 
ALONG COLE AVENUE. 

ROJECT LOCATION: 

II MATERIALS AND LABOR 

PROJECT NUMBER: REFERENCE MAP: 

NE 114 SEC.23-T.23S., R.24E. 51 I MAP BE-10 

11(1) SUBTOTAL - MATERIALS AND LABOR 

QUANTITY 

- ~- ~ 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

UNIT $/UNIT DESCRIPTION 

1((5) OVERHEAD - 15% OF LINE (4) 

1,000 

2 

5 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AF H 

LF $ 70 6" DIP w/POLYWRAP 

EA 1,500 REPLACE SHORT SERVICE 

EA 2,600 REPLACE LONG SERVICE 

ESTIMATED ITEM 
COST 

$ 70,000 

3,000 

13.000 

86,000 

1,290 

6,020 

$ 93.310 

13.997 

5,599 

$ 112.905 

!$ 112.905 
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ARIZONA WATER COMPANY 

PRELIMINARY COST ESTIMATE 

MATERIALS AND LABOR 

DATE PREPARED 

711 511 1 
REPARED BY 

AJH 

APPROVED BY SYSTEM DIVISION 

FKS BISBEE BISBEE 

I) SUBTOTAL - MATERIALS AND LABOR 

ROJECT LOCATION 

SW 1/4 SEC9-T.23S., R.24E. 

!) PERFORMANCE BOND @ 1.5% OF LINE (1) 

PROJECT NUMBER REFERENCEMAP 

52 MAP BE-4 

I)  SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

400 

4 

I) SUBTOTAL - LINES (I), (2) AND (3) 

i) OVERHEAD - 15% OF LINE (4) 

LF $ 70 6"DIPwIPOLYWRAP 

EA 1,500 REPLACE SHORT SERVICE 

i) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

3 

UBTOTAL - LINES (4), (5) AND (6) 

EA I 2,600 IREPLACE LONG SERVICE 

STlMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 
COST 

$ 28,00( 

6,OOC 

7,80C 

41,800 

627 

2,926 

6 45.353 

6,803 

2,721 

b 54.877 

6 54.877 
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APPENDIX 

9.5 

Eastern Group Infrastructure 

Replacement Cost Estimate 



ARIZONA WATER COMPANY 
DATE PREPARED: I 

PRELIMINARY COST ESTIMATE I 7/1/2011 
PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

MRL I FKS EASTERN GROUP EASTERN GROUP 
PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

I I 
PROJECT DESCRIPTION: 

EASTERN GROUP WATER SYSTEMS 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

11(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

11(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING 
DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

 ESTIMATED COST OF CONSTRUCTION 

50,984,833 

764,773 

3,568,939 

$ 55,318,545 

8,297,782 

3,319,113 
$ 66,935,440 

$ 66.935.440 
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APPENDIX 

9.501 

Eastern Group Infrastructure 

Replacement Cost Estimate 

Superstition Division 



DATE PREPARED: 

ARIZONA WATER COMPANY 

PRELIMINARY COST ESTIMATE I 7/1/2011 
PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

MRL FKS SUPERSTITION SUPERSTITION 
PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

I 

PROJECT DESCRIPTION, 

SUPERSTITION DIVISION 1 O-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

MATERIALS AND LABOR 
ESTIMATED ITEM 

QUANTITY UNIT $/UNIT DESCRIPTION COST ----- 
1,011 LF $ 68 REPLACE 1910-1919 MAINS w / 6  DIP $ 68,748 

860 LF 68 REPLACE 1920-1929 MAINS W/ 6 DIP 58,480 

40,984 LF 68 REPLACE 1930-1939 MAINS W/ 6l DIP 2,786,912 

5,903 LF 98 REPLACE 1930-1939 MAINS W/ 8'  DIP 578,494 

856 LF 128 REPLACE 1930-1939 MAINS W/ 12" DIP 109,568 

51,333 LF 68 REPLACE 1940-1949 MAINS ~ / 6 "  DIP 3,490,644 

70,509 LF 68 REPLACE PROBLEMATIC MAINS 1950&NEWER W/ 6 l  DIP 4,794,612 

2,350 EA 3,000 REPLACE SERVICES ON MAINS 1910-1949 

4,250 EA 3,000 REPLACE PLASTIC SERVICES 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES ( I ) ,  (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AFH 
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APPENDIX 

9.5.2 

Eastern Group Infrastructure 

Replacement Cost Estimate 

Oracle water system 



DATE PREPARED: 

ARIZONA WATER COMPANY 

PRELIMINARY COST ESTIMATE 7/1/2011 
PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

MRL I FKS ORACLE SAN MANUEL 
PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

I I 
PROJECT DESCRIPTION: 

ORACLE WATER SYSTEM 1 O-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

MATERIALS AND LABOR 

DESCRIPTION 

I I I 
10,689 I LF I $ 55 IREPLACE PROBLEMATIC MAINS 1950&NEWER W/ 6 '  DIP 

I I I 
450 EA 1,750 REPLACE PLASTIC SERVICES 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 

ESTIMATED ITEM 
COST 

$ 587,895 

787,500 

1,375,395 

20,631 

96,278 

$ 1,492,304 

223,846 

89,538 

$ 1,805,688 

$ 1,805,688 
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i APPENDIX 

9.5.3 

Eastern Group Infrastructure 

Replacement Cost Estimate 

Bisbee water system 



DATE PREPARED: 

ARIZONA WATER COMPANY 

QUANTITY UNIT 

40,379 LF 

BISBEE WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

ESTIMATED ITEM 
$/UNIT DESCRIPTION COST 

$ 70 REPLACE 1900-1909 MAINS W/ 6l DIP 

3,153 

20,139 

21,701 

14,077 

6,731 

23,684 

58,551 

LF 100 REPLACE 1900-1909 MAINS W/ 8l DIP 315,300 

LF 130 REPLACE 1900-1909 MAINS W/ 12" DIP 2,618,070 

LF 70 REPLACE 1910-1919 MAINS W/ 6l DIP 1,519,070 

LF 70 REPLACE 1920-1929 MAINS W/ 6l DIP 985,390 

LF 70 REPLACE 1930-1939 MAINS W/ 6" DIP 471,170 

LF 70 REPLACE 1940-1949 MAINS ~ / 6 ~  DIP 1,657,880 

LF 70 REPLACE PROBLEMATIC MAINS 1950&NEWER W/ 6l DIP 4,098,570 

1,500 EA 2,000 REPLACE SERVICES ON MAINS 1900-1949 I 3,000,000 

11 17,921,980 1)  SUBTOTAL - MATERIALS AND LABOR 

215 

11 268,830 2) PERFORMANCE BOND @ 1.5% OF LINE (I) 

EA 2,000 REPLACE PLASTIC SERVICES 

3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

1) SUBTOTAL - LINES (I), (2) AND (3) 

5) OVERHEAD - 15% OF LINE (4) 

5 )  PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

NUBTOTAL - LINES (4), (5) AND (6) 

11 $ 23,528,872 STIMATED COST OF CONSTRUCTION 
-H 
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