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4. 

ARIZONA WATER COMPANY 

Direct Testimony of 

Fredrick K. Schneidider 

Introduction and Qu amScab 'OIUI 

PLEASE STATE YOUR NAME, EMPLOY= AN8 OCCUPATION. 

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

(the "Company') as Vice President of Engineering. My business address is 380t 

N. Black Canyon Highway, Phoenix, Arizona 85015. 

PLEASE DESCRIBE YOUR EDUCATIWAL BACKGROUND. 

I graduated in 1990 with a Bachelor of Scienmdegree in Hydrchgy 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 01 

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 its 

Engineering deparbnent performing civil engineering site reviews, and later 

transferred to the Water department working on groundwater modeling, 

environmental remediation and groundwater coritamination investigation until I 

graduated ftom the University of Arizona in 1990. 

Upon obtaining my degree, I joined Boyle Engineering Corporation in 

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

position of Associate Engineer. Boyle Engineering pmvides consutting 

engineering services to the publi.and private seetors 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 ,*tern ,lanning and design 

reconnaissance level investigations, feasibility studies and construction phase 

services, including water and wastewater master planning, groundwater suppl) 

development, surface wafer supply development, storage reservoir design am 

construction, treatment facilities, pipeline systems and wstmmter 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 kaeibility 

ana-, evaluation of akmatbes, cost e9tsonating, detailed hydraulic analysii 

and master planning new developments ranging in size from several hundred to 

several thousand acres. 

In 1908, I joined C i e n s  Water Resources (“Citizens”) as a Senior 

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

Services Supervisor, where I negotiated de\pelopment agreements, reviewed 

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

responsible for the inspection and approval of cmstructed facilities for projects 

within the rrletropoliin Phoenix area. I became an employee of Arizona 

American Water Company (“Arizona-Ammca ’ n”) when its parent company, 

American Water Campany, purchased the water and wastewater assets of 

Ciens  on Januaty 15,2001. Subsequently, I w88 promoted to the position of 

Developmevt Services Manager, and was responsib on a statewide basis for 

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

opedons when I was promoted to the position dhAanagerof Arizorm-American. 

I was responsible for all of the operations of Arkcma-Amrican’s water and 

wastewater teatment facilities, distribution and dection f a c i l i  and customer 

service. In May 2004, I was promoted to the position of Director of Engineering 
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American Water Company's Western Region, where my responsibilitim 

included overseeing all capital planning and engineering activities for Americar 

Water h p a n y ' s  operations in Arizona, California, Hawaii, New Mexico anc 

Texas. ' 

In October 2005, I accepted a position a8 an Amxiate with B m  anc 

CaldwII, managing the Phoenix Infrastructure department including the design 

project management and construction administration of water and wastewaki 

infrastructure projects within the metropolitan Phoenix area. 

In August 2007, I joined Arizona Water Company as Vice President 01 

Engineering where my responsibilities indude capital planning, design and 

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

ARE YOU A MEMBER OF ANY PROFESSIOW OROANIZATIONS? 

Yes. I am a member of the American Water Works Association ("AWA") and 

the Arizona Water Association. I was also a member of the Infrastructure 

Replacement Group of the Blue Ribbon Panel on SustainabHity, a panel formed 

to address water sustainability that was joint& chaired by the Arizona Corporation 

Commission (the "Commission"), the Arizona D@partment of Water R e s o w  

("ADWR") and the Arizona Department of Environmental Qmli  ("ADEQ). 

ARE YOU A REGISTERED PROFESSIO1UAt ENGINEER? 

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

1995. 

DO YOU HAVE ANY OTHER CERTIFIC&llONSP 

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. 

7 



I 
i 

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 

i 

I 

Water System 
Forest Towne 

Lakeside 

overgaanf 
Pinetop Lakes 

Q. 

A. 

II. 

Q. 

4. 

PWstD No. 
09-002 
09-003 
O9-004 
09-01 8 

HAVE YOU TESTIFIED PREVlOtJSLY BEFORE THE COMMISSION? 

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

Necessity (“CCN) hearings before the Commission. In addition, I have test%= 

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 three 

general rate applications: the total Company (Docket No. W-01445A-08-0440) 

the Company’s Western Group (Docket No. W-01445A-10-0517) and the 

Company’s Eastern Gmup (Docket No. W-01445A-11-0310). 

Pummea nd Exte nt of Dimd Testimony 

WHAT IS M E  PURPOSE AND EXTENT OF YOUR MRECT TESTIMOlrly3 

For ratemakmg purposes, the Company’s water systems are divided into three 

groups: the Western, Eastern and Northem Groups. My direct testimony 

concerns the Northern Group, which is comprised of the Navajo and the Verde 

Valley Divisions. The Navajo Division includes the Forest Towne, Lakeside, 

Overgaard and Pinetop Lakes public water systems, as shown below, which 

were consoliiated for rate and accounting purpoam in Decision No. 71845. 
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Water System 
Pinewood 
Rimrock 
Sedona 

Valky vista 

PWSD No. 
03-002 
13-046 
03-003 
13-114 

1. 

2. 

3. 

4. 

5. 

6. 

Critical and necessary post-Test Year plant additions which are 

now or soon will be in service in the Navajo and Verde Val@ 

Divisions and the reasons why such additions should be included in 

this rate case. 

The Company’s planning and budgeting process for the 

construction of plant additions and improvements; 

The Company-funded utility plant additions since the last rate 

proceeding. 

Proposed arsenic removal facilities in the Navajo and Verde Valley 

Divisions; 

Company-wide transmission and d*ution system maintenance 

costs; and 

The Company’s proposed East Sedona Storage and Water Supply 

projects and related water infrastmctum in the Sedona water 

system associated with the OfFSi  Fac i l i i  Fee. 

Finally, my direct testimony discusses b t  and unaccounted for water 

(which I characterize as system water loss throughout this direct testimony) and 

the replacement of service lines and water mains required to reduce water loss in 

the Pinewood, Rimrock, Overgaard, Pinetop Lakes and Sedona water systems to 

comply with Commission directives in Decision No. 71845 for the company to 

prepare and file a Water Loss Report. 
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A. 

111. 

Q. 

A. 

Q. 

A. 

DID THE COMPANY FtLE THAT WATER -8 REPORT Wnw DOCKEl 

CONTROL? 

Yes. A copy of that report is attached hereto as Exhibit FKS-20. Results ofthir 

report and the Company's most recent anatysi is discussed further m Section 2 

of this testimony. 

IS THE COMPANY PROPOSING TO INCLWE ANY POST-TEST YEAR 

PLANT ADDITIONS? 

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

Navajo and Verde Valley Divisions be included in Test Year rate base. 

PLEASE DESCRIBE THOSE ADDITIONS. 

Those u t i l i  plant additions indude projects which are identified and described 

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

project information and descriptions of those u t r l i i  plant additiorw as well as 

supporting /data. 

A. Navaio Divbigll 

i. Lakeside (PWSID No. 09-003) 

Replace Problem* ' and Fa ilina Autmat~ 'c cow0 Is at Moon ridae Well 

Site. Moonridae Tank Site and office MI A 1 4 9 a  - Phone lines currently 

transmit control signals from the Moonridge Tank site to the office and from the 

Moonridge Tank site to the Moonridge Well. Recurring or frequent phone line 

failures impair the reliabili of automatic controls for the Moonridge Well. 

Deterioration and damage to phone lines lead to short circuits frequently and 

cause the automatic controls at these sites to fail. These probkms OM=UT most 

frequently when it rains. During periods of high demand, failures of the automatic 

controls in the Lakeside system cause low pressure and water storage 

shortages. Ancikry equipment at these sites also needs to be replaced because 

10 
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the equipment is obsolete, replacement and repair parts are not available and the 

equipment has begun to fail. As an example, the MooMsdge Tank site contm 

system indudes a tmnsducer and pulse du&n fecorder and electFomechanica 

devices which were manufactured several decades ago by Acc~-6ristoI. 

The project consists of the installation of three wireless telemetry control 

units to replace obsolete hard-wired phone line controls. An ACE 3600 wireless 

radio is being installed at the Moonridge Tank site, office and Moonridge Well 

site. Tank level information is transmitted wirelessly to the office t r a d v e r ,  

which is then displayed on a chart recorder. The Moonridge Well transcaiver 

also receives tank level information and its assockted programmable logic 

controller (“PLC”) starts and stops the well based on preconfiguted set points. 

These automatic controls are needed to provide safe, reliable, and adequate 

water senrice. Cost estimates, proposaWcontract, and schedules are included in 

Exhibit FKS-1. This project will be completed and placed in service on or bdom 

December 31,2012. The total estimated cost to complete this project is $70,000. 

Jm Pi- on H idden. Pines Drive NVA 1-49211 - The existing Wnch plastic water 

main was installed in 1962. Several repairs have been made on this main in 

recent years (as shown in Exhibit FKS-1). This water. main is the sole feed 

(single source) to approximately 200 customers in the Hidden Pines 

development. Frequent breaks and leaks cause water service interruptions to 

the customers in the Hidden Pines Development. Failures of plastic Wer main 

typically involve longitudinal splits, requiring law excavations of water service. 

Based on the frequency of leaks, breaks, and disruptions in service to customgrs 

and the Company’s assessment of the condition of this water main, the Company 

included this water main replacement pmjectjn its construction budget for 2012. 

mTmMEuw2--- oT-Da.z(FwIoFWHOOCX 11 
KWQWWRCI 7 m m 2 ~ m  
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This section of water main along Hidden Pines Drive is part of an ongoing wate 

main replacement program m the Hidden Pines area of Lakeside. 

This project repJaces approximately 450 linear feet of failing 3-inch plastic 

water main with &inch ductile iron water main along Hidden Pines Drive f m  

Highway 260 to Norbert Lane. The Company replaced this water main to reduce 

water loss and maintain safe, reliable and adequate water mice .  Cos 

estimates, proposaYcontract, construction drawings, leak maps, a survel 

information, pictures and the completion notice are included in Exhibit FKS-I 

This project was completed on May 25, 2012 and is now in service. The tota 

cost to complete this project was $39,981. 

b D k e  21 WlmkS Telmmtrv and Voice Commun ication Units tc; 

Comolv with Federal Communications Commission C‘FCC*) Namwba nd 

Reaula tions (w A 1-49261 - The Company‘s existing telemetry control and 

wireless communication systems operate within the 150-174 MHz (VHF) and 

421612 MHz (UHF) fmquendes at 25 kHz bandwidths and are subject ta 

federally mandated narrowband regulations. These t e h t r y  control systema 

are used to control well, tank and booster pump Station operation necessary ta 

provide water service to the Company”s customers. 
Under the Code of Federal Regulations (“CFR’) T i  47, Section 

90.209(b)(5), the FCC mandated that all IndusttiaUBusiness licensees operating 

within VHF or UHF frequencies compiy with the 12.5 kHz bandwidth 

(narrowband) reguhtiom by January 1, 2013. Accordingly, the Company is 

modifying or replacing 21 wireless telemetry and communication units (7 

telemetry and 14 vdce communication devices) in its Lakeside system to comply 

with the narrowband regulations. This project modifies or replaces exiting 

wireless telemetry units at the Lakeside O f f k ,  Pine Lakes Tank, Lower 

Woodland Well No. 6, Sandy 40 Nate Well No. 7, Rim Tank, Larson Road Well 

12 



i 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I O  

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

I 

i 

i 

No. 4 and Timber Lake Pines Tank. This project also modifies or replace! 

wireless voice communication units, the base station at the Lakeside office, 1’ 

mobile unit radios, and two handheld radios. A copy of CFR Title 47 Sectior 

90.209 and a power point presentation explaining the FCC Narrowband mandatc 

are included in Exhibit FKS-1 along with cost estimates, proposaUcontract 

vicinity maps, and a schedule. This project will be completed and placed ir 

service by December 31,2012. The total &ima#ed cost to complete this projec 

is $59,982. 

Install 900 LF of 6-inch Ductile Iron PiDe on Rim Road and Green Valle) 

f )  Road to Increase P S - o w P m  A 1-4927 - FiE 

hydrant testing or water main flushing causes low pressures in this area 

Existing -cuhifomers along Green Valley Road receive water service from gravity 

flow water storage tanks in the Lakeside system. This water main installation 

project will increase and help stabilize system pressures in this area, especially 

when fire hydrants are in use or when water mains are flushed. 

The project includes the installation of approximately 900 linear feet of 6- 

inch ductile iron water main on Rim Road and Green Valley Road. This projecl 

increases water pressure to these customers by extending service to a higher 

pressure zone (Hydro Zone). Pressures will be more stable and will increase 

from less than 40 psi (and even less during fire hydrant testing) to approximately 

70 psi with an associated increase in flow capacity. The increase in system 

pressure will help to provide safe, reliable, and adequate water m i c e  and 

improve water service to these customers. coet estimates, proposiaVcontract, 

oonstrudion drawings, and approval of constructton are included in Exhibit FKS- 

1. This project was completed on July 5, 2012, and is now in service. Final 

accounting is not complete. The total estimated cost to mp le te  this project is 

$60,000. 
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li. Overgaard (PWSlD No. 09-007) 

Purchase Additional PropertV at Moao llon No. 5 we# slt ' e  for Arseniq 

Removal FaciMv (WA 14923) - Arsenic levels have been increasing toward the 

MCL of lOppb as shown in the graph included in, Exhbit FKS-10. Based on the 

water quality testing results, the water from the wII requires treatment to ensure 

compliance with safe drinking water regulations. The existing site is 

approximately 50 ft x 50 ft and too small to accommodate an arsenic removal 

facility. Additional property is needed at the Mogollon Well No. 5 siteto construd 

an arsenic removal facility (as shown in the pmposed site plan included in Exhibit 

FKS-1). Additional property is available adjacent to the existing site on Mogollon 

Drive. 

Purchasing this property for the construction of an arsenic removal k c i l i  

is necessary for the Company's provision of safe, reliable, and adequate water 

service. Untit the arsenic treatment facility is constructgd, the site will be fenced 

and used to store Company materials and supplies since additional storage 

space in the Overgaard water system is needed. Cost estimates, site plan, 

schedule, and photographs are included in Exhibit FKS-1. This property will be 

acquired by December 31, 2012. The total cost to complete this 

acquisition is $50,000. 

Retrofit 7 5 Mete r Boxes for Freeze P r o m  MI A 149241 - As of May 

31, 2012, water W is at 12.58 percent in the Overgaard water system. 

Approximably 68 percent of all recorded leaks from 2007-201 1 were caused by 

broken freeze plates on meters (as shown in Exhibit FKS-I). Many existing 

meters were installed before the Company adopted its current depth 

specifications and are susceptible to freeze damage. Past meter insulation 

efforts have included fiberglass, foam filled pfas~bags  and foam insulation. 

14 
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This project will retrofd approximateqr 75 meter boxes for freeze 

protection. The Company will retrofit existing meter boxes to increase depth pei 

Company specificabo ' ns and make other modifications to reduce the risk anc 

incidence of broken freeze plates. Insulatiw and lowering meter boxes will h e  

to reduce water loas as mandated by the Commission. Cost estimates 

schedule, photographs, and leak map are included in Exhibit FKS-1. This prom 

will be completed and placed in service by November 15, 2012. The tota 

estimated cost to complefe this project is $50,000. 

ReDlace Failing Contro is at Zane Grev.Wd Site NVA 1 -4925): The 

automatic controls and wiring at this site are obsolete, failing and need to be 

replaced. As-built electrical drawings and COW descriptions are not available 

for some of the on-site am-, making maintsnam and modifications difficult. 

The Zane Grey site currently uses time d day and demand-bed electrical 

senrice. Existing time of day controls do not provide fuH capacity of the well 

during peak system dsrmands. 

Zane Grey Well No. 3 pumps into on%k storage tanks based on a series 

of time clocks, and as a result only runs during OBlfBin hours ofthe day. The on- 

site booster station pumps water from the storage tanks into the distribution 

system based on another series of time clocks, and its aperation is limited to 

certain hours of the day. Some of these time clocks are failing and replacement 

parts are not available. The Company will modify portions of the existing 

electrical controls for the Zane Grey Well No. 3 pnnp and booster pump station 

and will replace other portions with PLCs to operate the well and booster pump 

sfation based on system demands and tank levels. The modifications and new 

controls will take advantage of lower off-peak power rates while still allowing for 

increased production during times of high demand. Cost es-, schedule, 

and photographs are induded in Exhibit FKS-1. This project will be completed 
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and placed in service by October 31,2012. The kbal estimated cost to complete 

this project is $4O,OOO. 

ReDkce 15 W i r e b  Telemetrv euxl V oice c o m m u n m  - units t< 

Comolv with the FC C Narrowband Reau l a ths  NVA 1-4926) - As discussed with 

the Lakeside water system, the Company's existing wireless voice 

communication equipment and telemetry conM system in Overgaard do nol 

comply with the FCC's new narrowband regulaBzons and must be modified 01 

replaced. These wireless telemetry conlml systems control well, tank and 

booster pump station operation and are necessary to provide water service to the 

Company's customers. 

Accordingly, the Company is modifying or replacing 15 wireless telemetry 

and voice communication units (6 telemetry units and 9 voice communication 

devices) within the Overgaard system. This project modifies or replaces existing 

wireless telemetry control units at the b r e r g a a r d  Office, Tmber Lake Pines 

Tank, Pine Meadows Well No, 2, Holliday Forest Wl No. 4, Magolkn Well No. 5 

and Zane Grey Well No. 3. This project also modifies or replaces 

communications equipment at the Overgaard office, six mobile unit radios and 

two handheld radii. Cost estimates, propoballcrontract, schedule and pictures 

are included in Exhibit FKS-1. This project will be completed and placed in 

service by December 31,201 2. The total estimated cost to comp 

is Q69.647. 

iii. 

Reconstru ctsanitanrsea I at Pineton La kes Well No, 1 and 2 W A  1-4922) 

- Pinetop Lakes Well Nos. 1 and 2 supply groundwater to the Pinetop Lakes 

Pinstop L a b  (PWSID No. 09.018) 

water system . Well frlo. 1 was constructed in 1982. Based on customer growth, 

increasing demands and the need for a more relirbie source of supply, Well No. 

2 was constructed in 1985. At the time these two wells were c o n w e d ,  a 20- 



I 

foot deep concrete sanitary seal was not a requirement of ADWR. Both welts are 

located near a golf course lake and residentiil septic systems and could be 

vulnerable to contamination. A nearby *If course irrigation weU is also located 

I 

2 

dose by (as shown in Exhibit FKS-I). Liquid Wium hypochlorite chlorination is 

injected at the Company's well discharge head for disinfection purposes. 

The Cornpany is concerned about these nearby sources of potential 

contamination. Current ADWR and ADEQ regulations require concrete 

encasement of the surface casing to protect drinking water sources. Accordingly, 

Company engineers recommended that a coclcrefe sanitary seal be instaM for 

both wk. In addition to the installation of a concrete sanitary -1, Company 

engineers recommend continuous chlorine monitoring in accordance with ADEQ 

requirements to ensure the safety of drinking water achiied by adequate 

28 

chlorine contact time. Adequate chlorine contact time will be achieved by 

maintaining a minimum of 5 feet of water in the existing water storage tank, the 

installation of an on-line chlorine analyzer and PLC to verify continuous chlorine 

residual. 

This project installs concrete sanitary 8 d s  for each of the tm, wells and 

purchases and mstalk an on-line chlorine analyzer artd PLC to verify continuous 

chlorine residual. Assuring the safety of drinking water from these wells is critical 

since both of these well are needed to spltisfy the water system's peak summer 

demands. Contamination of one or both of thesa wells coukl impact the safety of 

the drinking water and cause water sho for @e Pinebop Lakes water 

system. Cost estimates, const- drawings, vicinity maps, well records, 

photographs and a schedule care included in Exhibit FKS-1. This project win be 

completed and placed in service by December 15, 2012. The total estimated 

cost to c o m p k  this p w  is $50,000. 

17 
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Red ace Two Wireless Telemetrv Un’ its to C m ~ k  wi th t  he F CC 

Narrowband Rea ulations MI A 14261 - As discussed with the Lakeside watei 

system, the Company’s existing wireless telemetry control systems in its Pinetoy; 

Lakes system do not comply with the new FCC narrowband regulations and mud 

be replaced. These wireless telemetry units @ntrol well, tank and booster pump 

statim operatiin and are necessary to provide water m i c e  to the Company’s 

customers. 

Accordingly, the Company is modifying or replacing two wireless telemetry 

control systems within the Pinetop Lakes  system. This project modifies 01 

replaoes existing wireless telemetry units at the Pinetop Lakes Million Gallon 

Tank and Pinetop Lakes Country Club Tank and Booster Pump Station. Cos1 

estimates, proposal/ctmtmct and a schedule are hrdudd in Exhibit FKS-1. This 

project will be completed and p t a d  in sewice by December 31,2012. The total 

estimated cost to complete this pmject is $‘t8,262. 

B. Vetdo Vallev Di- n 

i. Pinewood (PWSID No. 03-002) 

Navaio Place MIA 1 -49291 - Water loss in the Phwood water system exceeds 

25 percent and has approached 30 percent at times over the past few years. 

After collecting and inputting leak records into the Company‘s database for the 

Pinewood water system (compiled in Exhibit FKS-I), Company engineers 

developed a service line replacement program, which is detailed in Exhibit FKS- 

19. This project is the fmt phase of the service line replacement program for the 

Pinewood water system. The soil in the Pinewood water system combs of solid 

rock and cinders as discugsed in Sedion 5.2 of Exhibit FKS-19. 

This project replaces 43 failing services on Kay Place, Acoma Place, San 

Felipe, Hopi, Zuni and Navajo Place due to fmquent failure of these plastic 

18 
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service lines (see attached construction drawings contained m Exhibit FKS-1). 

Water loss exceeds the Commission mandated IO-percent due to failures ol 

plastic service lines. Cost estimates, propcmaUcontract, leak maps, construction 

drawings, photographs and completion notice are included in Exhibit FKS-I. 

This project was completed on May 31, 2012. The total cost to complete this 

project was $205,800. 

Replace Five W i  Telemetrv and Voice CommuniGakn Unb to 

Comolv with FC C Narrowband R e a u W  * ns NVA 14932) - As discussed above, 

the Company's existing wireless voice communication equipment and Wemetry 

control units in its Pinewood system do not comply with the FCC's narrowband 

regulations and must be replaced. These wimlecs~ telemetry units or phone lines 

control well, tank and booster pump station operation necessary to provide water 

service to the Company's customers. 

Accordingly, the Company is modifying or replacing one wireless telemetry 

control system and four voice communication units within the Pinewood system. 

This project modifiis or replaces the wireless egkemetry unit at the Pinewood Unit 

9 Tank site. This project also modifies or replaces two mobile unit radios and two 
handheld radios. Cost estimates, propasal/contract, and a schedule are included 

in Exhibit FKS-I. This project will be completed and placed in service by 

December 31,2012. The total estimated cost to complete this project is $16,861. 

li. Rimrock (PWSID No. 13-046) 

3 NVA 1-4874) - Nlontezuma Haven Well No. 3 was originally equipped with an 

ion exchange arsenic removal facility. The lease on the existing arsenic removal 

facility expired April 10,2012. Operating and maintenance expenses on this ion 

exchange arsenic removal faMi were coneiderably higher than the Company's 

adsorptive arsenic removal facilities. Therefore, Company engineers determined 
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the most cost effective way to continue providing safe and reliable water thal 

complies with the safe drinking water requirements is to construct a new 

adsorptive arsenic removal facility at this well. The new adsorptive arsenic 

removal facility uses the best available techndogy at the lowest contraded price 

in a design-build format and uses adsorptive medii in steel vessels to remove 

arsenic from the drinking water supply. 

The arsenic removal facility was bid to a p r e q u a l i  group of contractors, 

vendors, and engineers based on their prior performance and experience. The 

Company's engineers chose iron based adsorptive media in this arsenic removal 

facility, based on an evaluation of wafer quality, site sizing oonsttaints, 

construction sequencing, and projected opglrrting costs. Cost estimates, 

proposal/contract, vicinity maps, photographs, construction drawings, a schedule 

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

and placed in senrice on ApriJ 2, 2012. The total cost to complete this project 

was $703,043. 

ReDlaCe 1.230 LF of Failing 2-inch Ga banireed Steelw ith 700 LF of &inch, 

gudife Iron Pipe and 23 Sewices an CkffsSde Trail A-Q MIA 1-49301 - Water 

loss in the Rimrock water system exceeds 15 percent. Company engineers 

completed an evaluation of the recorded leaks in the Rimrock water system, 

which showed aging and failing galvanized steel water mdns were a s ignhnt 

source of leaks and faiires (as documented in Exhibit FKS-1 and FKS-19). The 

Company devetoped a main replacement program for its Rimrock water system 

to replace galvanized steel WLtfer mains identffied through its anaIy& of leak and 

repair history. The galvanized water main that wes replaced had c W e M  to 

the point that repairs were difficult to make by noma1 methods. Repairs with full 

circle clamps were difficult to make and did not seal reliably, as the pipe had tittle 

. .  

wall strength and was sewrely corroded. Mom than 21 recorded leaks and 
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repairs on this main were reported since 2002; five in the first I O  months of 201 1 

(as shown in Exhibit FKS-1). 

This project replaces 1,230 linear feet of &inch galvanked steel with 700 

linear feet of 6-inch ductile iron water main and replaces 23 services along 

Cliffside Trail to serve the Monteruma Fairway Villas. Meter boxes for 

apartment8 were relocated dossr to the madway and customer sgtvice hes 

were tied over per details on construdion drawings. Cost estimates, 

proposaVcontract, leak maps, survey information, construction drawings, 

schedule, pictures of repairs and completion notice are included in Exhibit FKS-1. 

This project was completed and placed in service on May 23, 2012. Final 

accounting for this project will be submbd when complete. The total estimated 

cost to complete this project is $llQ,190. 

inch Gal** cti I n Redace 800 LF of Failina 4- 

Pi= and Redace ~SWVICSS on Antiaua Wav.bwA 1-493 11 - This section of 

water main has had a sharp increase in the number of leaks in the past 18 

months. More than 19 leaks and repairs on this water main have been recorded 

since 2002; 11 of those have been since the beginning of 2011 (as shown in 

.. 

Exhibit FKS-1). 

This project repkes approximately 800 linear feet of &inch galvanized 

steei water main with 6-inch ductile iron water main, two double SBcvICBs and two 

single services on Antigua Way (as shown in the construction drawings included 

in Exhibit FKS-1). Cost estimates, a propodcontract, leak maps, survey 

information, photwraphs, con&uction drawings, a schedule and completion 

notice are induded in Exhibit FKS-1. This pmjed was completed and placed in 

service on May 10,2012. The total cost to compW this project was $64,971. 

COmD Iv FCC Narrowband R m  bions (\IvA 1.4321 - As discussed with the 
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Lakeside water system, the Company's existing wireless voice communication 

equipment and telemetry units in its Rimrock system do not comply with FCC's 

new narrowband regulations and must be replaced. These wireless telemetry 

control systems control well, tank, booster pump station and arsenic removal 

facilities necessary to provide water service to the Company's customers. 

Accordingly, the Company is modifying or replacing five wireless telemetry 

control systems and three voice communication units within the Rimrock system. 

The project replaces or modifies wireless telemetry units at the Montezuma Hilk 

Tank, Wickiup hAesa Tank, Rimrock Well No. 1, Rimrock Well No. 2, and 

Montezuma Haven Well No. 3. The project a b  modifies or replaces three 

mobile unit radiis. Cost estimates, a prcqmsavcontraCt, and a schedule are 

included in Exhbi FKS-1. This project wiU be completed and placed in service 

by Demmber 31, 2012. The total estirnabd cost to complete this project is 

$26,031. 

iii. sedona (PWSID No. 03403) 

COnstruCt Arsenic Removal Facilitv for Harmonv HHls Well Nos. 5 and 12 

W A  1-4814) - The Company constructed an arsenic removal facility because 

arsenic levels were increasing in the Company's Harmony Hills Well Nos. 5 and 

12. Construction of this arsenic removal facility was needed to ensure 

compliance with the federdy-mandatd safe drirSlring water standards for arsenic 

and to provide an adequate supply during peak system demands. When Well 

Nos. 5 and 12 were originally drilled and placed in service in 1862 and 2004, the 

arsenic levels were approximately 8 parts per billon ("ppb"), w h i i  was below the 

new arsenic MCL of 10 ppb. The wells have been in service sin- that date but 

water sampliig mutts over the past five years show arsenic levels increasing 

above 10 ppb. A well and tank analysis was performed on the Sedona water 

system and calculations show that the water system lacks sufficient water 
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supplies to meet demands without these two wells, making construction of a nevi 

arsenic removal faciRy necessary. 

The new arsenic removal facility was designed with the best avaiWb 

technology at the lowest mtracteci price in a design-bid-build format. Through 

the evaluation, the Company's engineers determined that the new arsenic 

removal facility will utilize iron based adsorptive media based on an evaluation ol 

water quality, site sizing constraints, construction timelines, and projected 

operating costs. 

The arsenic removal facility consists of two steel pressure vessels 

equipped with iron based adsorptive media, backwash tanks, two backwash 

booster pumps, bypass line, and related appurtenances, as shown on the 

construction drawings included in Exhibit FKS-t. The arsenic removal facility 

was bid to a pre-qualifid group of contractors, vendors, and engineers based on 

their prior performance and experience. Harmony Hills WeH No. 12 pumps to the 

badwash tanks during start up and shut down to prevent water hammer in the 

distribution system and to ensure that no wafer is wasted from the well during 

start up or shut down. Cost estimates, a proposaVcQ13trac, vicinity maps, design 

repopts, calculations, construction drawings, photographs and completiin notice 

are included in Exhbi FKS-1. This prqect was aompleted and placed in senrice 

on June 25,2012. The total cost to complete this Projeot was $1,183,437. 

Construct Arsenic R e m  a1 Faa 'W at Broken Armw Wel I No. 10 NVA 1- 

4875) - Broken Arrow Well No. 10 had an ion exchange arsenio removal 

facility. The lease on the existing arsenic removd f d M y  at Broken Arrow Well 

No. 10expiredonOcZober31,2011,atwhichti~the~itywasremovedfrom 

service. Operating and maintenance expenses on this ion exchange m i c  

removal hcility were considerably h g k  than the Company's other adsorptive 

arsenic removal facilities. Therefore, Company'engbem determined that the 

23 
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most cost effective way to continue providing water that complies with the sa& 
drinking water regulations was to construct a new adsorptive arsenic rernova 

facility at this well. The new arsenic removal facility uses the best available 

technology at the lowest contracted price k a design-build format. The Cornpan1 

would not be able to keep up with peak wafer demands for its M o n a  watei 

system without this arsenic mova l  facility. 

The amnic removal facility was bid to a prequalified group of contractors, 

vendors, and engineers based on their prior performance experience. The 

Company engineers chose iron-based adsorptive media in this arsenic removal 

facitity based on an evaluation of water quaii, site sizing constraints, 

construction, and projected operertirtg costs. Cost estimates, a propocpaUcontract, 

vicinity maps, photographs, construction drawings, and completion notice are 

included in Exhibit FKS-1. This project was completed and placed in service on 

May 15,2012. The tobi wt to complete this project was $588,322. 

Ra-afia nments for Citv of Sedona 's H m v  Windsma Dra inaae Channel 

Proiecz -Phase3(v\IA 1-4828) - The City of &dona started construction of a 

new drainage channel causing conflii with the Company's existing facilities, 

located in City of Sedona rights-of-way on Lyric and Windsong Drives. Pursuant 

to the Franchise Agreement with the C i ,  the Company is required to relocate its 

facilities. These mlocations are needed to provide water service to existing 

customers in the Sedona water system. Work inckdes the construction of two 

vertical realignments and transmission lines for welt discharge. Cost estimates, a 

proposaUccmtrolct, construction drawings and schedule are induded in Exhibii 

FKS-1. This project will be ccmplekd and plaoed in service by oecembsr 31, 

2012. The total estimated cost to complete this project is $75,000. 

R e ~ l m  23 WMns Telemertn, and Voice C ommun ication Units to 

ComDtv w ith FCC Narrowband R eaulattons Nv A 1-49Bl -As discussed with the 
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Lakeside water system, the Company's existing wireless voice communication 

equipment and telemetry control systems in its diedona system do nat comply 

with the FCC's narrowband regulations and must be replaced or modified. These 

wireless telemetry systems control well, tank, booster pump statiin and arsenic 

removal facilities necessary to provide water service to the Company's 

customers. 

Accordingly, the Company is modifying or replacing 23 wireless telemetry 

control systems and voice communication devices within the Sedona system. 

This project modifies or replaces existing wireless telemetry units at the Sedona 

Office, Hannony High Park Tank, Rainbow Well No. 6, Williams Well No. 7, 

Southwest Center Well No. 8 and Harmony Hik Well No. 12. This project also 

modifii voice communication equipment at the Schnebly Mill base station and 

replaces 14 mobile unit radios and two handheld radii. Cost estimates, 

proposaUcontract and a schedule are Included kr Exhibit FKS-3. This project will 

be completed and p W  in service by December 31,2012. The total estimated 

cost to complete this project is $00,009. 

Iv. Valley Vista (PWSID No. 13-1 14) 

8 S nic o G R r t W d  A I -  

48731 - The Sedona Golf Resort Well was originally equipped with an ion 

exchange arsenic removal facility. The lease on the existing 11158njc removal 

facility at Sedona GO# Resort Well expired on February 18,2012. operating and 

maintenance expenses on this ion exchange arsenic removal facilii were 

considerably higher than the Company's adsorptive arsenic removal f a c i l i .  

Therefore, Company engineers determined that the most cost effectiive way to 

conbinue providing safe and reliable water which complies with the safe drinking 

water requirements is to construct a new adsorptive a m i c  removal facility at 

25 
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this well. The arsenic removal fadlity uses the best available technology at the 

lowest contracted price in a design-build format. 

The arsenic removal facility was bid to a pre-qualified group of contractors 

vendors, and engineers based on their @or performance and experience. The 

Company's engineers hose iron based adsorptive media in this arsenic remova 

facility based on an evaluation of water quality, site sizing constraints, 

construdion, and projected operating costs. Cost estimates, a proposal/con4ract, 

vicinity maps, photographs, construdbn drawings, a schedule and completion 

notice are induded in Exhibit FKS-1. This project was completed and placed in 

service on May 10,2012. The totaJ cost to compiete thii project was $445,086. 

ReDhce Fou r Wireless T elemetrvu nits to ComDkr w ith FCC Narrowband 

Reaulations (WA 1-4932) - As discussed with the Lakeside water system, the 

Company's existing wireless telemetry oontrol systems in its Valley Vista system 

do not m p l y  with the FCC's narrowband regulations and must be replaced. 

The wireless telemetry units control well, tank, booster pump station and arsenic 

removal facilities necessary to provide water service to the Company's 

customers. 

Accordingly, the Company is modifying or replacing four wireless 

telemetry controt systems within its Valley Vista system. This pro@t modifies 01 

replaces wireless telemetry units at the M o n a  Golf Resort Tank, Rancho Rojo 

Well, Sedona Golf Resort Well and Valley V i  Well No. f3. Cost estimates, a 

pmposaUoontract and a schedule are included in Exhibit FKS-1. This project will 

be completed and placed in SBFvjce by December 31,2012. The total estimated 

cost to compkte this pmject is $61,385. 
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C. PhoenkWfice 

Data Processina Encoder NVA 14933) - Because the previous Nations 

Caah Register (HNCR") payment processing eqdpment was obsolete and NCR 

no longer supported the device or had replacement or repair parts avaitable, the 

Company replaced this equipment. Cost dmtes and details of equipmeni 

purchased are included in Exhibit FKS-I . This prQieca was completed and placed 

in service on July 12, 2012. The total estimated cost to complete this project is 

$I90,000. 

Purchase Ad ditional Leak Detection EeuiDment (w A 1-4934) - As 
discussed in detail within Section 3.2 of Exhibit FKS-19 to this testhnony, in 2003 

the Company irnptemmted an aggressive Jeak n program and purchased 

state of the art leak detection equipment. Wifh tke continued success of this 

program, the Company budgeted and purchased additional leak detection 

equipment each year aince 2003. In February of 2012, the Company purchased 

two additional Digital Data Loggers manufactured by Flow Matrix, Incorporated. 

The Company has successfully used this equipment to survey large portions of 

its water system. Now, each of the Companfs Divisions has at least one Data 

Logger ass'Qnd for their use. In addition to the Digital Data Loggers, the 

Company also purchased two additional sets of Leak Noise Amplificortion 

Systems, which water system operators use to locate leaks. These devices are 

placed on vatves, fire hydrants or service lines, and are used to listen for distinct 

leak noises that travd abng the pipe. A summgly of this equipment is included 

in Exhibit FKS-1. A description of this equipment and its use is described in 

detail in Section 3.2 of Exhibit FKS-19. This equtpment was purchased February 

29,2012. The total cost to purchase thii equipment was $47,841. 
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IV. 

Q- 

4. 

m>W DOES THE COMPANY DETERMINE WHtCH PROJECTS TO FUND IN A 

GIVEN BUDGET YEAR? 

Each year, the Company prepares the next year% detailed construction budgel 

for each of its eleven consolidated water system. The budgeting procass starta 

with each Division Manager preparing a proposed construction budget for utility 

plant a d d i t i i  in the water systems they manage. Within the proposed 

construction budget, each Division Manager identifies water facilities needed ta 

improve or maintain sewice to existing customers. For example, Division 

Managers propose construction projects, such as storage tanks, booster pump 

stat i i  replacements or upgrades, new web, or replacement uf water mains or 

transmission tines. These recommendations am made based on the need to 

maintain safe, reliable atld adequate water service. 

The proposed construction projects are then r e v i d  and analyzed by 

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

each project. The Company's engineering staff develops preliminary schematics 

and cost estimates and caJeds supporting data, Engineering staff also review 

current and ptojected water system demands and evaluates produdion, pumping 

and storage capacities available to meet such demands. Additional faclws 

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 compliancewith drinking water standards. 

Several days are set aside each year for Dwbion Managen, engineering 

staff, operations staf'f and senior management tg meet at each DMsmn office to 

COHectively m v W  and discuss each proposed construction project. A field visit 

is subsequently conducted to review and discuss largescale construction 

pmjecb. The proposed p r o m  are then prioritized and a find construction 
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Q. 

A. 

Q. 

9. 

budget is prepared and presented to thecornparty’s Board of Directors for review 

and approval. 

WHO DETEMNES HOW MUCH \MU BE ALLOCATED AND APPROVED 

FOR COMPANY-FUNDED PROJECTS? 

The Company’s Board of Directors establishes the annual construction budget. 

Under normal dnumsdances, the construction budget would increase each year 

to reflect increasing costs of construction due to increases in the costs 01 

materials and labor, ggneral inflation and additional mgulatory requirements. 

Since the end of 2007, however, the Company’s construction budget has been 

significantly reduced due to the Company’s financial conditiin. For example, the 

Company’s 2008 capital budget was reduced from $18.9 million to $8.1 milion. 

Additional reductions for the next three budget years were required, further 

reducing the Company’s 2009, 2010 and 2011 construction budgets to $5.0 

million, $6.6 million and $8.8 million respec2ively. The Company’s construction 

budget for 2012 increased slightly to $10.975 million. 

HOW DO YOU PROCEED ONCE THE COMPANY’S CONSTRUCTION 

BUDOET IS APPROVED BY ITS BOARD OF DIRECTORS? 

Once the Board of Directors approves the Company’s con-n budget, the 

Company’s Engineering dapartment prepares detailed construction plans for the 

utility plant additions and obtains the required regulatofy permits and approvals. 

Once the required approvals are received, the Engineering dgparbnent releewes 

the project to construction. The Company’s Engineering department gdicits 

competitive bids for major water irvfrastrudure such 85 booster pump stations, 

storage tanks and nevu wells. The Division MInagsrs solicit compertitive bids 

from a list of q u a l i  indsQendent mtractm for most pipeline projects. Abeent 

other consideratiolls, these pmjeds am typblly awarded to the qualified 

contractom submitting the lowest bids. 
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4. 

DOES THE COMPANY FUND IhlFRASTRUCTlIRE NEEbED TO SERVE NEHl 

DEVELOPMENTS? 

No. 

through advances or contributions as their projects prooeed. 

ARE DEVELOPER ADVMCED FUNDS FOR WATER FACILITIES INCLUDED 

IN THE COMPANYS ANNUAL CAPITAL BUDGET? 

No. 

HOW ARE DEVELOPERS’ WATER FACILITY REQUIREMENT3 

DETERIMbJED AND BUDGETED? 

The Company works with developers to detmnip the water facilities needed to 

serve their developments. Such facilities include waterlines, fire hydrants, water 

setvices and meters. However, for larger developments, WLYfer storage tanks, 

booster pump stations, wdls and water treatment plants may also be required. 

These types of facilities are included in main exlension agreements between the 

Company and developers. Developers funcEtMs infrastructure and the project 

timing is entirely dependent on the developer’s construction schedule. Because 

the Company does not fund t i -1~~8  infrastructure requirements, it does not include 

developer advances or contributions in its annual capital budget. 

Developers’ infrastructure requirements are funded by the developers 

oroul, 
PLEASESUAIII#ARIZETHE-.uve-UllllTYPLAHf-TOlPJE 

No#FHEIw GROUP SlWcE DECEMBER 31,2@7, THE TEST YEAR VlltPED 

lNTmLASTRATECASEFORTmN€RWERN~. 

From the January 1, 2008, through December 31,2011, the Company annudy 

funded construction m s  for each Northem Group system to maintain or 

replace infrastrudwe, a d d m  wfer loss, resolve operational problems and 

comply with safety requirements, as weU as safe drinking water standards. The 
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Verde Valley 

cost of the utility plant additions for the two Northem Group Divisions represent! 

infrastructure needed to maintain safe, reliable and adequate water service. I 

summary of the cost of these utility @ant additions is as follows: 

I 

$1,587,568 

$6,188,483 

Northern Group 
Company-Funded Utility Pbnt Added 

From J8nuary 1,2008 to December 31,2012 

I Dhrlslon I Phnt Added I 
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Plant AdditJon Sumnary 
fqr PWSD No. 0$4@3 

WA No. Project Dcwcription 
4020 Replace 1,480 LF of Old and Failing 3-inch Plastic with Binch DIP on Kempa Drive 

Between River Lane and Open Pine Drive 
Replace 1,OOO LF of Old and Failing 2-inch GS with &inch DIP and Related 4275 

iii. Overaaard (FW SID No. 09-0041 

In Overgaard, capital expenditures haw primarily focused on replacing 

failed motors and pumping equipment and repking leaking and failing water 

lines. A list of significant projects completed for this water system is included in 

the following table: 

1 M n t  Additlon Summary 
for PWSID No. 09-004 

WA No. PwtW Description 
4279 Replace 1,100 LF of OM and Failing 2-inch GS and +inch CA Water Main with 6- 

inch DIP on Wildcat Trail 
Replace Failed Pump and Motor at Pine Meadows Well and Replace Obsolete 
Electrical Panel and Cabinets 
Replace Failed Pump and Motor at Wgokm Well No. 5 
Replace Failed Pump and,Motor at Overgaad Townsite Welt No. 1 

4511 

4712 
4819 

iv. 

In Pinetop Lakes, capital expenditures hare primarily focused on replacing 

failed motors and pumping equipment. A l i t  of dgnificant projeds completed for 

Pinetm I akes W V S  ID No. 09-0 1 8) 

this water system is included in the following table: 
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Plant Addition Summary 
for PWSlD No. 09.918 

WA No. Project Description 
4644 
4709 
4747 

Replace Failed Pump and Motor at Pinetop Cakes Welt No. 2 
Install Operator Interface Terminal at Apache Trail Booster P m p  Station 
Reolace Failed Motor at Pinetoo Lakes Well No. 2 

B. Verde Vallev Division 

i. Pinewood (WVSID No. 03-0021 

In Pinewood, capital expenditures have primarily focused on eledrica 

safety improvements and water main relocations that were necessary as a resub 

of the County's storm drain improvements. In 2012, the Company increased its 

replacement of old and failing plastic service lines to comply with the 

Commission's directive in Decision No. 71845 to reduce wafer b s ,  as described 

in Exhibit FKS-19 of this testimony. A list of significant projects completed foi 

this water system is included in the following table: 

Plant Addition Summary 
for PWSlD No. 03$92 

WA No. Project Dsscription 
4308 
4407 

Replace the otd and Obsdete ElectrW<Control Panek at Pinewood Well No. 10 
Replace Existing Water Main and Install Verticat Realignments In Pinewood Bbd 
to Accommodate a Coconino County Stom Oraln Project 

Rimrock (WSI D No. 1W4Q ii. 

In Rimrock, capital expenditures have fbwsed on replacing failed motors 

and pumping equipment, replacing old and failing water mains and the purchase 

or replacement of leased arsenic removal fadli#es. A list of significant projects 

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

lii. Sedona (PWSID No .0w31 
In Sedona, capital expenditures have prirrrarlly focused on 

replacing failed motom and pumping equipment, repking and rdocdng watw 

mains related to City and state Anprovement pmjects, purchasing or replacing 

leased arsenic r e m 1  facilities and replacing leaking and faiiig water lines. A 

list of significant p r o m  completed for this water system is included in the 

following tab:  
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4811 

I 

requirements 
Replace Failed Pwnp and Motor at the Harmony Hills Well No. 5 

PlantAddifion Summary 
for M I D  No. 03403 

iv. VaHev Vista PWSID No. 13-1 14) 

In Vaky Vita, capital expendims have primarily focused on 

replacing failed motors and pumping equipment, and pwhsing or replacing 

leased arsenic removal facilities. A list of significant Projedrr completed for this 

water system is induded in the following table: 
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Q. 

A. 

Q. 

A. 

Q 

A. 

Proposed Arsenic Remova I Facilities 

DOES THE COMPANY tNTEND TO CONSTRUCT ADDtTIONAL ARSENIC 

RuuovAL FACILITIES IN THE NORTHERN GROUP? 

Yes. The Company plans to construct three addiinal Arsenic Removal 

Facilities in the Northern Group. The first Arsenic Removal Facility is planned foi 

the Company’s soutt.lwest Center Well No. 8, located in the Mona warn 
system in the Verde VaUey Division. The other two Arsenic Removal Facilities 

are planned for the Company’s Zane Grey Well No. 3 and Mogdton Well No. 5, 

located in the Overgaard water system in the Navajo Division. Additionally, the 

Company continues to monitor the arsenic levels in its other Verde Valley and 

Navajo Division wells to determine if arsenic lev& are increasing, requiring new 

Arsenic Removal Facilities in the future. 

W T  ARE YOUR PUNS FOR THE ARSENIC RESlllOVAL FACILITY AT THE 

SOUTHWEST GEW€R WELL NO. 83 

The Company compMed the design of this Arsenic Removal Facility, received a 

building permit and other related approvals from the City of Sedona, and 

received the M E Q  Approval to Construct. The Company continues to monitor 

the arsenic levels in the well and, based on historical resub, ptans to start 

construction in March 2013. A copy of the amnic resutts for the Southw& 

Center Well No. 8 and a copy of the COCISfTUCfim drawings are attached 85 

Exhibits FKS-2 and 3, reqmct i i .  

WHEN WILL THE CONSTRUCTION BE COMPLETED ON THE ARSENIC 

REMOVAL FACILITY AT SOUTHWEST CENTER WELL NO. 83 

Construction of the Arsenic Removal FacMity will to begin in Mafch 2013 and be 

completed by December 31, 2013. A copy qf the mstruction gcheduk is 

attached as Exhibit FKS-4. 
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Q. 

3. 

4. 

a. 
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WHAT IS THE COST TO DESION AND CONSTRUCT THE SOUTHWESl 

CENTER WELL NO. 8 ARSEhlK: REMOVAL FACIUTY? 

The estimated cost to design and constwt the Arsenic Removal Facility ir 

$1,192,137. A copy of the estimated cost of construction is attached as Exhibk 

FKS-5. 

WHAT ARE YOUR PLANS FOR THE ARSEAItC REMOVAL FACIUTY AT 

ZANE GREY WELL NO. 33 

The Company continues to monitor the arsenic levels in the well. The mod 

recent resub show arsenic bvek are increasing and are approaching 10 ppb. A 

copy of the arsenic results for the Zane Grey Well No. 3 is attached as Exhibil 

FKS-6. The Company completed a site plan and process equipment layout for 

the Arsenic Removal Facility, which is attached 88 Exhibit FKS-7. 

PLEASE DESCRIBE THE NEXT STEP8 FOR THE ARSENIC REMOVAL 

FACILITY AT ZANE GREY WELL NO. 3. 

Company engineers will prepare the deta i i  mstrudrnn drawings and related 

specifications in the first quarter of 2013 followed by permitting and other related 

approvals. Once all permits and required approvals are received, Company 

engineers will put the project out to bid and prepare for construction. 

WHEN WILL CONSTRUCTION BE COMPLETED FOR THE ARSEK 

REMOVAL FACILITY AT ZANE GREY WELL NO. 33 

Due to weather conditions in the Overgaard area, construction of the Arsenic 

Removal Facifity will begin in April 2014, with completion on or about October 31, 

2014. A copy of the design and construction schedule is attached as Exhibit 

FKS-8. 
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WHAT IS THE COST TO DESIGN AND CONSTRUCT THE ARSENK 

REMOVAL FACILITY AT ZANE GREY WELL NO. 33 

The estimated cost to design and construct the Arsenic Removal Facility i s  

$498,728. A copy of the estimated cost of coasb'uction is attackci as Exhibi 

FKS-9. 

WHAT ARE YOUR PLANS FOR THE ARSENlC REMOVAL FACILITY A1 

MOGOUON WELL NO. 53 

The Company continues to monitor the arsenic levels in the well. The mosi 

recent results show arsenic levels are increasing and have exceeded 9 ppb. P 

copy of the arsenic TesuJfs for the Mlogollsn Well No. 5 Is attached as Exhibil 

FKS-10. The Company completed a s b  plan and process layout for the Arsenic 

Removal Facility, which is attached as Exhibit FKS-I 1. Company engineers then 

determined that additional land is required to construct the Arsenic Removal 

Facility, as shown on Exhibii FKS-1 I. The Company expects to purchase this 

additional land by December 31,2012. 

WHAT IS THE NEXT STEP RELATED TO THE ARSEMC REMOVAL 

FACILITY AT MOGOLLON WELL NO. 6. 

Once additional land has been purchased, Company engineers will complete the 

deta i i  construction drawings and related spedfications, put the project out to 

bid, and construd the facility. 

WHEN WILL CONSTRUCTION OF THE PLANT BE COMPLETED? 

Construction of the Arsenic Removal Facility will begin in February 2014 and be 

completed by December 31, 2014. A copy of the W i n  and construction 

schedule is attached as Exhibit FKS-12. 

WHAT IS THE COST TO DESiGN AND CONSTRUCT THE MOGOLLON 

ARSENIC REMOVAL FACILITY? 
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The estimated cost to design and construct the Arsenic Removal Fa* i s  

$844,740. A copy of the estimated cost of construction is attached as Exhibi 

FKS-13. 

HOW IS THE COMPANY FROPOSlNG TO RECOVER THE COSTS 

ASSOCIATED WITH THE SOUTHWEST CENTER WELL NO. 8, ZANE GREY 

WELL NO. 3 AND IVIOOOLLON WELL NO. 5 ARSENIC REMOVAL 

FACILITIES? 

In Decision No. 71845, the Commission authorized continuation of the ACRM ir 

the Company's Verde Valley Division. The Company is proposing to continue the 

ACRM in the Verde Valley Division and to establish an ACRM in the Navajc 

Division. The Company proposes to file for an ACRM to recover the cost d 

constructing these arsenic removal facilities. The ACRM is addressed in greatei 

detail in Mr. Hatris' testimony. 

DO ANY OTHER WATER SOURCES IN THE NORTHERN OROUP REQUIRE 

TREATMENT FOR ARSENIC? 

Not at this time. The Company monitors all of k sources of supply to ensure 

compliance with the Saffs Drinking Water Ad, Wudii the federally-mandated 

arsenic MCL. The arsenic levels in some Northem Group water system W s  are 

increasing, and it is likely that additional arsenic removal W i i i  may be 

required in the future for some of these water sources. 

ARE EFFORTS TO CZEDUCE WATER LOSS UMlTED "'0 CAPITAL 

EXPEWWrURESASSOCWTEDWKHR€PLA~MCBAC3lNGINFRASTRUCTURE') 

No. A significant amount of the Company's efaut Bo reduce warn losc is focused 

on maintenance of its transmission and dMbution ("TaD") systems. The 

Company incurs a significant amount of expense to maintain its T&D systems by 

detecting, locating and repairing water main and senrice line leaks and breaks. 
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Q. 

A. 
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A. 

related to mains and services. In comparison, the Company’s capitat budget was 

$8.8 million. In other words, the Company incurred T&D maintenance costs 

equivalent to almost 20 percent of its capital budget. Between January 2008 and 

December 201 1, the Company repaired over 1,l %I leaks, or nearly two leaks for 

every workday, as shown in the table blow. 

I 2009 I =a 
I 201 0 I 321 

I 201 1 I 399 

I 
HAS THE COMPANY BEEN ABLE TO MWNTAIN A NoRluAL LEVEL OF 
MAINTENANCE RELATED TO MAWS AND SEFWWS? 

No. As explained by Mr. Harris in Section II bf his pre-fikl testimony, the 

Company implemented cost-cutting measures in response to the economic 

downturn beginning in 2008. These measures induding a focused reduction in 

the level of costs devoted to the maintenancg of the Company’s T&D systems to 

minimal levels sufficient to maintain adequate and &Cable senrice. As discussed 

in Mr. Reiker‘s pf i led direct testimony, maintenance expense related to mains 

and services was nearly $550,000 lower in the test year than in 2007. 

CAN THE COMPANY CONTINUE TO REDUCE WATER LOSS AND 

MAINTAIN ITS T8Q SYSTEMS EFFECTIVELY WITHOUT INCREASING T&O 

EXPENSES? 

No. Continued reduction and deferral of T&D maintenance expenditures will 

muse long-term maintenam problems and inc water loss. The 
Company should increase spending to normaked levels, as discussed by Mr. 

I I 
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Reiker in his pre-filed direct testimony, to adequately maintain and prolong the 

useful lives of such infrastructure and continue to reduce water loss. 

WILL THE COMPANY BE ABLE TO COIMWbLY WITH TWE CoM111#$3lOlVS 

DIRECTIVE AND 8W4lFICANTLY REWCE WATER LOSS IF T&C 

EXPENSES REMAIN AT ABNORMALLY LOW LEVELS? 

No. That would not be possible. The Company must increase its mainten- 

efforts, and thus, its T&D maintenance expenses, to effectively reduce watei 

loss. The adjustment to normalize maintenance expense proposed by Mr. Rekei 

accomplishes this. 

WILL THE COMPANY BE BETTER ABLE TO COMPLY WITH THE 

COMIIIIISSION'S WATER LOSS REDUCTION DIR€Cl'WE IF THESE 

ADJUSTMENTS ARE APPROVED? 

Yes. 

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

FACILITIES FEE? 

As & c u d  in Mr. Harris' pre-fled d i m  testimony, the proposed Off-Si 

Facilities Fee tariff is $1,100 for each new service conllecZion with a 518 x 314- 

inch meter and increases for larger meter sizes. The proposed offsite FaciMm 

Fee tarii is attached to Mr. Harris' pre-filed direct testimony as Exhibit JDH-9. 

WHAT FACILKES DOES THE COMPANY moposE TO FUND w r c ~  THIS 

OFF-SITE FACILITIES FEE? 

The Company intends to use OffSie F a c i l i i  F e  to he@ fund major aegional 

wafer storage and supply facilities needed to meet the requirements of the 

Company's growing Sedona customer base. These facilities include the East 

Sedona Water Storage Tank and W d  ("East Sedona Storage and. Wter 

Supply") and associated T&D mains, 88 we4 as the treatment facilities and 

41 



I 

! 

i 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

i 23 

24 

2s 

26 

27 

28 

I 

Q. 

A. 

P. 

4. 

a. 

1. 

booster pump stations needed to treat, store, pump and provide safe, reliabk 

and adequate water service from this new fadty. 

PLEASE DESCRiBE THE EAST SEDONA STQRAGE AND WATER WPPLl 

FACILITIES. 

The East Sedona Storage and Water Supply facilbs consist of one 1.5 milia 

gallon water storage reservoir, one booster #wnp station and one production we1 

needed to provide water service to the eastern portion of the M o n a  W e  

system within the Vsrde Valley Division. The Company's analysis of the need fo 

additional storage, booster and water supply in the eastem portion of %dona it 

shown in Exhibit FKS-14. A copy of the Company's conoephral site plans for thc 

storage tank, booster pump station and producarOn well am induded as Exhibii 

FKS-15. 

DOES CONSTRUCTION OF THE EAST SEDONA STORAGE AND WATER 

SUPPLY FACILITIES REQUIRE SiGAIIFICANT AMOUNTS OF CAPITAL? 

Yes. At an estimated cast of $5.2 million, this project represents one of the 

Company's largest capital projects in the Verde Valley Dkrision. Mr. Harris, in hia 

pmfiled direct testimony, describes the Company's proposed off-site Facilities 

Fee tariff, which will provide developerGonMbutsd funds-to pay for a portion ol 

the East Sedona Storage and Water Supply and other related facilities. The 

preliminary estimated cost to design and construct the East Seckm Storage and 

Water Supply and associated facilities is debailed in Exhibit FKS-16. 

WHAT WltL THE RATE IMPACT BE FOR EXISTJW VERUE VALLEY 

DIVISION CUSTOMERS BY USING QFF-SITE FACILITIES FEfS TO FUND 

CONSTRUCTION OF THE EAST SEDONA S7ORAQE AMD WATER 8WPl.Y 

AND ASSOCIATED FACILITIES? 

The Off-Site Facilities Fees will reduce p&mtial rate impacts to customers to the 

extent that such fees help to fund those faclities. The OfV-sste Facilitii Fee is 
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not intended to cover all of the construction cosfs. As described in Mr. Harris 

pre-filed direct testimony, the East Sedona Storage and Water Supply facilities 

will be partially funded by developers or new customers from OffSie FacWe8 

Fees and the balance will be funded by the Company. Mr. Hanis describes the 

Company's propod amounting treatment of the off-Site Facilities Fee in his 

pre-filed direct testimony. 

WHAT STEPS WILL THE COMPANY TAKE TO PLAN FOR THE EAST 

SEDONA STORAGE AND WATER SUPPLY AND ASSOCIATED FACILITIES 

IN ADVANCE OF CobsSTRWl'lON? 

There are several engineering tasks that muat be completed in advance 01 

construction. They include: 

1. 

2. 

3. 

4, 

5. 

6. 

Acquiring land for the storage bank, booster pump station and 

production well. 

Securing iights-of-way, permits, approvals and easements. 

Submittal of design and construction drawings to ADEQ for the 

required appvals. 

obtaining a C i  of Sedona C o n d i i l  Use Permit@). 

Submittal af design and mstnrdioa drawings to ADWR for the well 

drilling permit. 

Coordinating with the local power company to bring power to the 

booaer pump station and well sites. 

The Company will prepare nec88solly documents to bid the construction of 

the facilities after completing the abave-listed errgCneering tasks. 

WHAT ARE YOUR PLANS FOR THE EAST SEDONA STORAGE AND 

WATER SUPPLY AND ASSOCIATED FACILITIES? 

In June 2012, the Company began negotiations with a propetty owner to acquire 

the Red Property needed for the water storage tank. Those ne@ktions are 
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continuing. The Company identified a p a r d  of land for the production well and 

anticipates beginning negotiations to acquire the Real Property in August. In 

addition, the Company completed a conceptual site plan for both the Watei 

Storage Tank and the Production Well. A copy of these site plans are attached 

as Exhibit FKS-15. 

WHEN DOES THE COMPANY EXPECT TO START CONSTRUGTDN OF THE 

EAST SEDONA STORAGE AND WATER $UPPLY AND ASSOCIATED 

FACILITIES? 

Design of the wter storage tank will start in February 2013, upon receipt of a 

City of M o n a  Conditional Use Permit. Design of the production well will begin 

in April 2014, upon receipt of a City of Sedona Conditional Use Permit however, 

construction will begin in mid-2014. Exhibit FKS-I7 shows the construction 

schedule for these two projects. Collection of Offsite Fadlit i i  F e e s  is 

dependent upon customer growth in the Sedone water system. However, as 

described by Mr. Harris in his pre-filed direct testimony, the m-Site Facitities Fee 

is not intended to fully fund the East Sedona Storage and Water Supply projects. 

This is consistent with Staff's recommenctatbn regarding the Company's 

proposed Off-Site Faoilities Fee in the Company% cunently-pernding Eastern 

Group rate case (Docket No. W-01445A-11-0319). 

HOW DOES THE CollbpANY MEASURE AND REPORT WATER LOSS? 

The Company calculates and repods water loss in accordance with ADWR 

requirements. Specifically, the Company reports water loss in accordance with 

ADWRs Third Management Plan. Each Management Plan defines water loss 

and establishes the mefhods for calculating its pen#nt;age. For the Company's 

water systems not regulated under AWRS Management Plan, $uch as those in 

the Cornptly's Nofthem Group, the sarm methodologies are employed. 
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For the Third Management Plan, ADWR requires water providers tc 

exclude certain non-revenue water used for spgcific beneficial purposes hwn the 

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

in section 5.7.6.2 of the Third Management Plan titled, "Distribution Systerr 

Requirements" and are listed in detail in Appendix 5-M of the Third Managemen! 

Plan. The Company uses the Third Management Plan water loss calculatior 

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

Third Management Plan for the Phoenix Actiw, Management Area are attached 

as Exhibit FKS-18. 

PLEASE DESCRIBE THE COMPANY'S EFFORTS TO REDUCE WATER 

LOSS IN THE SYSTEMS THAT ARE THE SUBJECT OF TmS GENERAL 

RATE CASE. 

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

concerted effbrt by the Company. Water loas for each system is trercksd monthfy 

and analyzed by each Division Manager. Divkion Managers direct employees to 

monitor, detect, locate and repair leaks using the Company's kmk detection 

equipment, and track and record those efforts & month. The Company's 

executive management reviews monthly reports prepared by Division Managers, 

which describe their activiik detecting, losating dvIcl repairing leaks. These 

efforts am closely monitored and carefully Scnrtinked to ensure that water loss is 

kept to a mst-efbche minimum. 

WHAT DO YOU MEAN BY "COST-EFFECTfW NU-"? 

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

normally oocurs as part of water system operations without: (1) having to divert 

financial ~esources from projects that are more urgent and necessary to ensure 

the provision of safe, reliable and adequate service; and (2) requiring a level of 
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investment that wwrld be unduly burdensome on the Company's very limited 

capital budget or on customers' rates. 

YOU ALSO MENTIONED THAT THE COMPANY USES LEAK DETECTION 

EQUtPMENT. IS THIS EQUIPMENT US€D dsJ THE NORTHERN GROUP 

WATER SYSTEMS? 

Yes. For a complete description of the Company's leak detectinn equipment, see 

Section 3.2 of Exhibit FKS-19. Reducing water loss is fully integrated into the 

Company's daily operations. The Company purchased teak detection equipment 

so that its employees can perform the required leak surveys, as more fully 

described below. 

In 2003, the Company purchased its first digital leak m l a t o r  and a 

digiil data rogdler for use in locating leaks. Training was provided to a number af 

the Company's employees. Based on the initial success in using this equipment, 

the Company purchased a second set of leak correbtm and digital data loggers. 

This equipment is used throughout the Company, and the Company's systern 

operatom areaow m m  proficient and experienced with the use of these types of 

equipment. The Company purchased additionat digital led< cormlators so that 

each Division has at least one set of digital kak correlators. The Company 

authorized the purchase of two units in systems where additional digital leak 

cormlators were needed to adequately maintain the system. Cumtly, the 

Company owns eight digital leak cotrelators and four digital data loggers, which 

are used throughout the Company's HlclfaK systems. The Company purchased 

two additional digital data loggers in 2012. As a result, each Division has a set of 

dim1 data loggers for its us8. For a cornpbte d@w@tion d the Company's leak 

detgotion equipment, see Section 3.2 of Exhibit FKS-19. 

The Company is successful in reducing water k s ,  in large part, through 

its ongoing water loss monitoring and increasad use of leak detection equipment. 
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4. 

The Company continually monitors, evaluates and reviews4ts SUCCBSS with Uii! 

equipment and intends to purchase additional digital leak correlators and diib 

data loggers in future years, as needed. 

IS THE COMPANY DOING MORE 7'0 AI)oN1TOR AND REDUCE WATEF 

LOSS? 

Yes. The Company prepared a compreherwkre; analysis m@ining the historical 

current and anticipated future efforts and requirements to effectively reduce 

water loss in those Northern Group water systems where water loss exceeds I( 

percent. This initial report, t i  'Water Loss Redudion Program for Watei 

Systems in the Northern Group", dated July 27, 2012, is attached to thh 

testimony as Exhibit FKS-19. For the Lakasiideg Forest Towne and Valley V i  

water systems, where water 1068 is less than ten peremt, the Company t e d w  

water loss through efforts in the following four categories: (1) water marin and 

senrice line repair and replacement program; (2) leak detection; (3) mea 

selection review; and (4) meter maintenance proglram. 

CAN YOU SUMMARK€ THESE CATEGORlES@N MORE UETAIL? 

Yes. I summarize these categories as below: 

Wslder Main and Senice Line Repak and Re 

The Company reduces water loss caused by water main or service line 

breaks and leaks by locating, repairing and repiacing thm. The Company 

schedules repairs of smaller wafer main and senrice tine leaks as won as 

practical, but the Company repairs water main breaks on an emglgency basis. 

The Company detects and locates water main and Service lhre leaks through the 

us8 of digital leak detectibn dc comlrrtcon equ&prnent and by conducting leak 

surveys. Meter readers report observed servjo&, d e r  and water mdn leaks in 

their normal course of W i g  meters and enter such informdon into data entry 

devices used to generate service repair orders. Meter readers senre an ewiential 
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role in system monitoring, as they operate in every part of each water system 

each month and report signs of leaks and breaks through routine 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. The Cbmpany uses this equipment to 

locate water leaks more efficiently than other, more labor intensbe methods. 

The Company uses digital data loggers to survey a larger area of the distribution 

system to locate leaks that would not othsrwise be located by visual 

inspection/obsewatbn techniques and uses digital leak conelators to pinpoint the 

location of leaks on a real-time basis. The Company a180 uses other types of 

devices to "listen for leaks" throughout the Company's water systems. The 

Company's sy&m operators are professionally trained in ttve operation of all 

types of digital leak detvrction equipment. The use of these devices has proven 

to he an eff&ctive way to locate leaks and help redm Waaer loss. 

Meter Sekction Review 

The Company's Engineering department, using information provided by 

the Company's meter shop iocaied in Coolidge, reviews new d e r  applicatians 

prior to establishing water senrice. Typicrally, !5k x 3/44nch water meters me 

installed for new redential eubdivisions. Both residentid and nm-msidential 

meter applications that require I-inch or larger Wer meters result in wide ranges 

of flows and some applications may include fire flows. The Company's 

Engineering department chooses the most appropriats meter for each application 

that meets the service negds and can aocuraeely measure the quantity of water 

provided throughout the expected range of cmtcmerfbws. 
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4. 

Meter Maintenance Program 

The Company's meter maintenance program estaMishes the criteria foi 

meter removal, repairs and replacement. The Company's meter shop 

established comprehensive meter change4 Criteria based on total gallons, 

water quality and length of time in service for each water system. The watei 

quality characteristics of individual water systems can have a significant impacl 

on the service life of a metering device and, as a result, maintenance criteria 

typically vary between systems. 

The Company's meter shop technicians perform periodic random tests d 

meters to provide an ongoing assessmenf of the suitability of meter change-oul 

criteria for each system. In this way, the Company ensures that meter accuracy 

is maintained within industry standards confirmed through random meter testing. 

The Company's water systems are on schedule with theii meter maintenance 

program and ongoing meter testing program. 

ARE THESE CATEGORIES OF WATER LQSS REDUCTION METHODS 

TYPtCALLY USED BY WATER COMPANIES? 

Yes. Water main and service line maintenance programs and the use of leak 

detection equipment are standard water industry practices. However, in addition 

to galvanized steel water mains, the Company's Northern Group contains a 

significant amount of PB/PE service lines, which are prone to failure. The 

Company presented evidence that BPE 88Mic8 lines and galvanized steel wafer 

mains were reaching the end of their useful lives in the Company's Eastern 

Group rate case (see Docket No. W41445A-11-0310). The Company's efforts 

to reduce water loss are discussed in more detail in attached Exhibit FKS-19. 
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IS THE COMPANY’S METER REPAIR PROGRAM EFFtCIENT AND 

COMPREHENSIVE? 

Yes. I am not aware of any private or public water ut i l i  m Arizona that manages 

its meter program as efficiently and comprehensively as the Company. The 

Company’s meter shop technicians routinely ins&cct other wafer utilipersonnel 

on such advanced practices at utili confewen-. The Company is a leader 

within the water industry in this regard. The Company’s meter shop facilii is 

equipped to test meters ranging in size from W8.x 3/4-inch to 12-inch and with a 

flow testing range of 0.25 GPM to 1,000 GpAn. In fact, other water u t i l i  

periodically ask our meter shop technicians to test their meters to verify meter 

accuracy. The Company’s meter shop technicsans alw test meters for the 

Commission, when requested to do so. In addition, the Company’s President, 

Mr. Garfield, serves on A W A ’ s  Water Wter Standards Committee, which 

establishes water meter accuracy, repair, and other meter standards for the 

water industry. 

DID THE COMMISSION ESTABLISH A L IWTA7’ f~  ON WAT€R LOSS IN 

DECIStON NO. 71846? 

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

Commission ordered: 
“That Arizona Water Company shall redurn 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 demnstmting how the Company plans to reduce 
water losse~ to kss than IO percent. If ttb Company amtends that 
reducing water losse~ to le~ar  than IO perdent is not cost effsctive, it 
should submit a detailed cast analysis and exptanation demonstrating 
why the water logs reduction to less than 10 percent is not cost 
effective‘ Absed extraordinary drcumstances, and with compelling 
supporting documentoltion, no system should be permiteed to maintain 
non-acoount water above 15 percent. The water loss repod shouM be 
filed with Docket Control, as a compliance item in this docket, by no 
laterthpn DeCember31,2011.” 
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9. 

Q. 

9. 

Q. 

A. 

DID THE COMPANY DOCUMENT AND QUANTIFY ITS EFFORTS lW 
REDUCE WATER LOSS FOR ITS NORTHERN GROUP WATER SYSTEMS? 

Yes. The Company prepared a detailed report, 'Water Loss Reduction Program 

for Water Systems in the Northern Group", attached to thii testimony as Exhibii 

FKS-19, which evaluates water loas in the Company's Pinewood, Rimrock, 

Overgaard, Pmetop Lakes, and M o n a  water systems. Exhibit FKS-19 details 

the Company's historical and ongoing edforts to reduce wafer loss in these 

systems. 

PLEASE DISCUSS THE WATER LOSS ANALYSIS. 

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

also identified measures to reduce water loss. The Company conducted a 

distribution system analysis, including age, size, matwid type, leak history, sail 

conditions and other pertinent information, to evaluate all of its water main and 

service line infrastructure. The Company p m W  detedled recommendations d 

u t i l i  plant improvements needed to reduce wter loss in this report. These 

recommendations include specific projects and detailed design and construction 

cost estimates. As discussed below, the Company replaced several water mains 

and service lines in the pk.rewood and Rimrock water systems to help comply 

with the Commission's directive to reduce water toss to less than 10 percent. 

HAVE YOU REWEWED WATER LOSS FOR THE COMPANY'S NORTHERN 

GROUP WATER SYSTEMS? 

Yes. Cwrently, five Northern Group water systems have water loss percentages 

greater than 10 percent. 

WHICH NORTHERN GROUP WATER SYSTEMS HAVE WATER LOSS 

GREATER WAN 10 PERCENT? 

The Pinewood, Rimrodc, Overgaard, Pinetop Lakes and Sedona water systems 

have water loss greater than I O  percent, as shown in the following table: 
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Pinewood 
Rimrock 

OveFgaed 

. 

03002 31.70 25.97 25.39 
13-046 15.65 19.49 18.48 
09-004 12.56 13.57 12.58 

I 

I PinebpLakes I 09448 1 14.39 I 17.49 1 18.52 I 
I Mona I 03-003 I 9.10 I 9.11 I 10.67 I 

Q. 

A. 

WHAT DID THE CQRIIPWS REVIEW AUD ANALYSIS OF WATER LOSS 

SHOW FOR THESE FWE NORTHERN OROW, WATER SYSTEMS? 

Below, I summarize the detailed review and analysis of water loss in the Northern 

Group. 

P~ewood: 

The Company determined that WgfeF system operators spent more than 

10,000 man-hours between January 2007 and December 2011 monitoring, 

detecting locating and repairing water main and service line leaks and breaks 

throughout the Pinewood water system. This is equivalent to qpmimatefy one 

full-time Company employee working 40 hours per week for the last five years. 

Some of the Pinewood water system’s water mains have been in service 

since the late 19508. The number of cusfomers increased in the 1970s and, with 

that growth, came the imtaktion of 115,000 hear feet of cement asbesltcw water 

mains, as weil as the installation of plastic service lines. piastic service lines 

have become brime and, as a result, are prone to Spnt lengthwise. Repairing 

plastic service Iies is mt effective, so they are nonnatly rep lad  when leaks are 

discovered. The Company e s t i  thd approximately 150 frriling plastic 

service lines hrave been replaced since 2000. However, aver 700 plastic gervice 

lines need to be replaced in the very near Mure. Without these replacements, 

w t e r  loss will likely increase. 
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The chart and table below list the length of wafer main that remains in 

mice,  by decade installed. As shown, twenty-one percent (over 35,000 LF) of 

water mains currently in service are more than 4 

Sedi~n 5.2.1 Of Exhibit FKS-19, 

end of their usefill 881vfog Rws. 
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~ ~ ~ L ~ F e E T O F W A T t R ~ M Q E R Y I C E B Y D E C A D E I N ~ ~ D  
&DOHA WATERSYSTEM 

PJWXNTAGEOF WATER 
DECADEWAIXRMAINSINSULUD MAml W O F m  

19304939 0.03% 207 
1940-19$9 1 . m  10290 
1950-1 959 9.71% 63,903 
1960-1969 14.58% 95,940 
1970-1979 30.2736 199,141 
1980.1989 16.28% 107,090 
1990.1999 15.80% 103,938 
2000-2Qo9 8.40% S5,242 

UNSPECIFIED 3.37% 22J65 
TOTAL 19096 6S7916 

; 4 i r f - , <  

i 

The following graph shows the length of water mains, by decade instalk 

ince 1930. Note the signfficant length of water mains added in the 19708. 
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, THE FOREGOING DETAILED INFORMATION, CHARTS AND GRAPH SHOW 

A NEED TO REPLACE A SIGNIFICANT AMOUNT OF WATER MAINS AND 

SERVICE LINES WITHIN THE FIVE NORTHERN GROUP WATER SYSTEMS. 

HOW DOES THE WATER INDUSTRY CALCULATE THE COST OF 

REPLACING INFRASTRUCTURE? 

The cost of replacing infrastructure is calculated 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 utilii plant 

in different parts of the country. This index compares the cost of constructing 

public u t i l i  plant from one time period to another. For example, water mains 

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







For the Rimrock water system, 

nts needed wmus historical repbcemt rates based 

placement rate between Zoo0 and 2010. Based on the 

ate, the Company will continue to fall behind on water 

roblematk mains based on a complete r&w of the dooumM water main 
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Replacement costs will continue to increase, Wher limiting #e quam of 

aging and faHIng wter ma 

replace. Each year, replacement costs and the quantity ot agrng ana t a w  

water mains and service lines am escalating, maklng i4 Increasingly more dWkuft 

to replace such aging mains ana service lines. WIthart a DSlC or some other 

form of funding mechanism or higher returns on equity, the required rsplacenwnt 

rate cannot be achievm. 

p h b D  Lakes: 

For the Pinetop Lake vater system, the graph below shows the water 

main replacements needed versus historical rephcement rates, b a d  on the 

average replacement rate between 2000 and 2010. At the current r e p l w n t  

rate, the Company is behind on senrice line rep lamb.  The Company Is 
planning to replace approhatek 6.200 LF of ~roblematic mains and 630 PB 

and PE senrice lines, based on a complete review or tne aocumnw wsner main 

and service fine repair history and the Nessie Curve Analysiis. The esthated 

cost to replace approximately 6,200 LF of water mains and 630 service lines is 

$3.9 million over the next 10 years. 
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water service. Without a DSlC or some other funding mechanism, or higher 

returns on equity, the required replacement rate cannot be achieved. 

DID THE COMPANY PREPARE A COST ESTIMATE TO REPLACE THIS 

INFRASTRUCNRE? 

Yes. The Company prepared a cost estimate to replace the aging infrastructure 

in its Pinewood, Rimrock, Overgaard, PimpOp Lakes, and M o n a  water 

systems. The estimated cost to replace thk infrastructure is listed in the 

following table: 

Detaii of these cost estimates are included in Appendix 11.5 of Exhibit 

FKS-19 which are also included as Exhibits FKS-21 through FKS-25 in this 

tqstimony. These cost estimates are based 011 water mains and service lines 

needing replacement between 2012 and 2021. Replacement unit costs are 

based on recent bids from other Company projecls within the Northem Group. 

TO REDUCE WATER LOSS IN THE PINEWOOD, RIMROCK, OVERGMRD, 

PINETOP LAKES AND SEDONA WATER SY$EW, AS THE CORIMBSl0)is 

DIRECTED IN DECISION NO. 71845, WHAT SPECIFIC UTILITY PLANT 

REPLACEENTS HAS THE COMPANY COMPLETED ? 

The Company completed the following projects to reduce water loss. 

Pinewood f W I D  No. 03.002,l: 
Prokt  One 

This project replaced 43 service lines on Hopi Place, Zuni Place, Navajo 

Place, Kay Place, A m a  Place and San Felip Place that were installed in 1971. 
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The existing service lines had 13 recorded leaks in the last ten years. The cos 

to complete this project was approximately $205,000. This project vm 

completed and placed in senrice, on May 31,2012. 

Rimm k fpWS ID No. 1344@& 

Proiect Two 

This project replaced 300 LF of 4-inch galvanized steel a 6-inh DIF 

pipe with polywrap and five service lines along Paiute Trail that were installed ir 

1961. The existing water main had 12 leaks since 2005. The cost to complete 

this project was approximately $30,000. This project was completed and plam 

in service on September 20,201 I. 

ProiectThree 

This project replaced 1,230 LF of 2-inch galvanized steel with a 6-inch 

DIP pipe with polywrap and 23 service con- along Cliffside Trail that were 

installed in 1961. The existing water main had 23 leaks SDnCe 2005. The cost ta 

complete this project was approximately $11O,OOO. This project was completed 

and placed in service on March 2,2012. 

P r o w  Four 

This project replaced 820 LF of 4-inch g@hmizd $tee1 with 820 LF of 6- 

inch DIP pipe with poDlrwrap and three servbmnn- along Antigua Way 

that were installed in 1963. The existing water main had 20 W s  since 2005. 

The cost to complete this project was approxhatdy W0,OOO. This project was 

completed and placed in service on April 24,2012. 

THESE URGENTLY-NEEDED WATERLINE REPLACEMENTS REPRESENT A 

SIGNIFICANT CAPITAL INVESTLUEAtT' BY THE CUMPANY TO ADDRESS 

SYSTEM WATER LOSS. HOW WD THE 4WWlPAfdY DECIDE TO MAK€ 
THESE INVESTMENTS? 
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A. 

Q. 

9. 

Q. 

A. 

Aside from the high water losses resulting from aging and failing 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 pemni 

by July 1,201 I. For the Northern Group, the Company determined that locating 

and repairing leaks and breaks alone could not comply with this water loss 

reduction mandate. The Company's aggressive water loss reduction efforts have 

yet to reduce water loss in all systems to less than 10 percent as the 

Commission required. 

WILL THESE WATERUNE AND SERVICE LME REPLACEMENTS HELP TO 

REDUCE WATER LOSS? 

Yes. These waterline replacements are needed to help reduce water loss and 

move towards compliance with the Commbian's order to reduce water loss. 

However, additional replacement of aging infrastructure is needed in the 

Northern 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 to 

address the Commission's directive to the Company to reduce water loss. 

Replacing a growing number of service lines is also required, as faihg sewice 

lines are another significant souas of water loss. Due to this critical need, the 

Company has developed a pIan that is detailed in Sections 5.0, 6.0, 7.0 8.0 and 

9.0 of Exhibit FKS-19. 

HOW IS THE COMPANY PROPOSINO TO INCREASE IhlFRASTRUCTURE 

REPLACEMENT TO REWICE WATER LOSS AND KEEP IT BELOW 10 

PERCENT? 

As stated pntviously, the Company prepared a detailed plan to begin replacing 

water mains and senrice lines. This detailed plan includes replacing 

approximately 190,500 LF of aging water mains and 9,580 aging senrice lines in 
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the five Northern Group water systems, as discussed in the 'Water Loss 

Reduction Program for Water Systems in the Northern Group", attached ar 

Exhibit FKS-19. 

WHAT IS THE ESTIMATED COST OF THESE REPLACEMENTS? 

For the Northern Group, it is estimated that these initial replacementa will cost al 

least $1.6 million dollars annually. This is in addition to the proposed $2.5 mi&n 

dollars of annual replacements identied within the Company's Western Group 

Rate Application (Docket No. W-01445A-10-0517) and $3.1 million dollars 01 

annual replacements identified in the Company's Eastern Group Rate Application 

(Docket No. W-01445A-11-0310). The irrW replacements only represent aboul 

25 percent of the annual replacements needed for the Northern Group. 

However, the initial Spar  replacement schedule is the first step towards 

replacing aging and failing water mains and senrice lines. 

CAN THE COMPANY CURFENTLY FUND THE REPLACEMENTS OF AGING 

INFRASTRUCTURE NEEDED TO REDUCE AND MANAGE WATER LOSS TO 

LESS THAN I O  PERCENT? 

No. Not without adequate rate relief, including an effective cost-recovery 

mechanism such as a DSIC. As discussed in Mr. Hamis' pre-fiM direct 

testimony, the Company cannot construct these necessary water system 

replacements and incur the costs of doing so without a mechanism designed to 

recover these cosfs on a timely basis. 

IS THE COMPANY PROPOSING SUCH A MECHANISM IN THIS 

PROCEEDING? 

Yes. In other jucisdictions, uti l i  commissions have authorized a DSlC to 

facilitate infrastructure replacement. Accordingly, the Company is propOsil.lg a 

DSlC in this p rod ing .  The benefits of a DSlC include more efficient and 

timely investment of capital, significant progress in replacing aging infrastructure, 
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enhanced service quality and reductions in water loss. A$ 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. Details 01 

the Company’s proposed DSlC program are presented in the pre-filed d i d  

testimony of Mr. Harris, with additional support for DSlGs provided by Ms. Ahern. 

DSK: 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 quantities 

of infrastructure that are obsolete, beyond their useful service lives and are 

already failing or nearing failure and need to be mpiaced. As presented and 

discussed in Sections 5.0, 6.0, 7.0, 8.0 and 9.0 of Exhibit FKS-IO, water mains 

installed and placed in service during the earty 1930s through the 1940s and 

later have reached the end of their useful service lives. 

HAVE YOU PREPARED AN AMLYSlS OF AGING INFRASTRUCTURE IN 

THE NORTHERN QROUP? 

Yes. The analysis shows approximately 190,500 LF of water maih or 

approximately 12.1 percent of the Northern Group water systems are in need of 

replacement including over 9,580 service lines over the next 10 years. This 

analysis is based on a complete review of the documented water main and 

service line breaks and repair history, summarized in Appendw 11 .I of Exhibit 

FKS-19. The specific reglacement projects are presented in detail in Appendix 

11.4 of Exhibit FKS-19. As explained on page 89 of my testhony, the Company 

esthabs that replacing these failing water mains and service lines will cost $1.6 

million annually. An explanation of this detailed cost estiiate is provided in 

Exhibit FKS-19. Each year, as the quantity of aging water mains and service 

lines that exceed their useful service lives increases, so will the blissocirEIted cosfs, 
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Q. 

A. 

making it more difficult for the Company to keep up with necessaq 

replacements. 

THE NORTHERN GROUP WATER SYSTEMS CONSIST OF WATER WINS 

DATING BACK TO THE EARLY 193M, 1- AND 1950s. W Y  ARE 

THESE FACILITIES A PROBLEM? 

There are numerous studies which document the failure of infrastructure hrstaloec 

during this time period.' Materials used to manufacture and join distributior 

system piping have evolved over time. 

Over 120,000 LF of water mains currently in service in the Northern GrouF 

are constructed of CI, GS, or ST pipe, without any additional form of corrosion 

protectin. As with any ferrous type of material, water mains deteriorate through 

pitting, corrosion, graphitization, and tubercubtion build-up. One form ol 

corrosion protection, cement lining, applied to the interior of water mains reduces 

internal rates of corrosion. tiowever, cement ikmg of pipes did not begin until 

the 1940s. Consequently, ferrous type water mains that were installed before 

1940 suffer from both the internal and exterfnl efkcts of corrosion, furhi  

increasing the potential for kaks. The ddest femus water maim in the Northern 

Group water systems have begun to fail from corrosion. Cornion weakens the 

structural integrity of the pipe, increasing the dikelihood of failure. CA water 

mains were predominantly used from the 1930s to the mid 1980s and were 

originally expeded to have a longer useful lii and better flow characteristics than 

CI, GS, or ST pipe. CA water maim were m m n f y  used in the Company's 

water systems since the 1930s. CA does not corrode in the same manner as 

ferrous (Le. CI, GS, ST) vmtw mains and, as a result, was initialiy considered a 

superior pmduct by the wafer utifcty industry because of its low friction factors and 
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non-metaltic construction. However, chemical changes can occur in the c61~len 

substrate of the CA pipe due to the interadion of wter and the internal surface 

of the pipe, and from the interaction of the surrounding soil and the externa 

surface of the pipe. These chemical changes cause a loss of strength in t h e  

composite material. Oeterioratiin of 4he pipe and changes in material or pipe 

integrity are not immediately visible, as there is no color change or reduction ir 

wall thickness. CA pipe deteriorates through the decomposition of hydmtec 

silicates in the cement substrate, due to the leqching of calcium hydroxide. As 

the calcium hydroxide leaches out of the CA pips, hydrated siliites 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, ultimatefy, fdlm of the pipe. The 

Company discontinued the use of CA k r  new water mains in 1986, when I 

updated its specifications to require the u88 of DI pipe in the Northern Group 

water systems.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 p d i v e  relationship between the rate of pipe 

breakage and age. This study confirmed the effects of age on pipe breaks and 

validates the Company's obsewation that water &mks are increasing as its water 

systems age. Other studies show that the pipe breakage rate is also influenced 

by pipe diameter, with a higher breakage rate for smaller diameters. The higher 

breakage rate can be attributed to thinner pipe wall and lower bemling resistance 

of smailer diameter pipe. 

One of the most m m n  macles of failure of smaller diameter pipe 

observed by the Company is circusnferentsal cracking caused by bending forcss 

applii  to the pipe. The Mire crack propagates around the circ-m of 
the pipe, and is visually similar to a twig snapping. Bell splitting is another 

% ? A ~ ~ ~ ~  m-ma Fwc)p*w-mac 88 
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common type of failure for smaller diameter pipe caused by thermal expansioi 

and contraction. Longitudinal cracking and M shearing are common types o 

failures seen in larger pipes (more than 16 inches in diameter), since they have i 

high moment of inertia that does not lead to circumferential failures. Bel 

shearing failures are caused by bending forces or from compressive form 

pushing the spigot of one length of pipe into the bell of the next pipe. 

Deteriorating water distribution system infrastructure results in: (1 

increased leakage and breaks; (2) taste, odor and rusty water complaints; (3 

reduced flow capacity; and (4) reduced chlorine levels due to corrosion prod- 

and biofilms. Consequently, there is an increased potential for wafer qualio 

degradation and, ultimately, heatth risks associated with aging infnastructure. As 

a result, this aging piping needs to be replaced. The analysis included as Exhiba 

FKS-19 discusses, in detail, the numerous PfOMems associated with these aging 

facilities. 

DO THE NORTHERN GROUP OPERATORS RQUlIWLY OlscOvER AlJD 

REPAIR WATER LEAKS? 

Yes. The Company found and repaired over 1,159 leaks between January 2008 

and December 2011 in the fwe water system discussed in the TiVater Loss 

Reduction Program for Water Systems in the Northern Group", as shown in 

Appendix 11.1 of Exhibit FKS-19. This equates to mure than one leak repaii 

every work day. Approximately 10 percent of the recorded leaks were service 

line leaks. All leaks were repaired promptly after they were detected and located. 

According to a study completed by the Aging Water Inkastnlctum Research 

division of the Environmental Protection Agency, there are 240,000 water main 

breaks per year in the United States, or a wafer main break 850 times per daf. 

That equates to one main break every two minutes. 
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DID AWWA COMPLETE ANY SIGNIFICAIUT STUDIES SINCE THEIR 

PREVIOUS STUDIED WHICH LABELED OUR CURRENT INFRASTRUCTURE 

CRISIS "DAWN OF THE RFPLACElWENT ERA"? 

Yes. Early this year, A W A  released their lateat study titled "Buried No Longer 

Confronting America's Water Infrastructure Challenge". This study used many 01 

the same techniques the Company used to determine the anticipated lifespan 01 

various water main material types, such as the predictive Nessie Model. 

WHAT ARE SOME OF THE SIGNIFICANT CONCLUSIONS REACHED AS 

PART OF THIS STUDY? 

Through their study, the A W A  attempted to predid the liespan of various watei 

main material types by region. Specifically, Figwe 5 of their study listed Average 

Estimated service Lives by Pipe Material Type. The data in this figure closely 

matches the predicted lifespan of water main material the Company has used in 

its water system. 

WHY IS THIS SIGNIFICANT? 

Because it confirms the projections Company engineers developed as part d 

their extensive analysis. 

WHAT ELSE DID THE REPORT CONCLlJDE? 

The study concluded that investment needs for buried drinking water 

infrastructure will total more than $1 tri#ion natiiwide over the next 25 years. 

DID THE STUDY MAKE ANY CONCLUSION$ ABOUT POSTPONING THE 

NEEDED INVESTMENTS? 

Yes. The study concluded, just as the Company's report concluded, that 

"overlooking or postponing infrastructure renew# in the near term will only add to 

the scale and challenge we face in the years to come". A copy of the A W A  

study, titled "Buried No Longer: Confronting America's Water Infrastructure 

Challenge", is included herewith as Exhibit FKS-26. 
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DOES THIS CONCLUDE YOUR DfRECT TESTIMONY IN TMIS MATTER? 

Yes. 
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POST TEST YEAR PLANT ADDITIONS - PROJECT DETAIL 

INDEX 

PLANT DESCRIPTION WA NO. 

A. NAVAJO DIVISION 

1. LAKESIDE (PWSID No. 09-003) 

REPLACE PROBLEMATIC AND FAILING AUTOMATIC CONTROLS AT 
MOONRIDGE WELL SITE, MOONRIDGE TANK SITE AND OFFICE .................. WA 1-4920 

REPLACE APPROXIMATELY 450 LF OF FAILING %INCH PLASTIC 
WITH &INCH DUCTILE IRON PIPE ON HIDDEN PINES DRIVE ....................... WA 1-4921 

REPLACE 21 TUEMETRY AND VOICE RADIOS TO COMPLY WTH 
FEDERAL COMMUNICATIONS COMMISSION (FCC) MANDATE ON 
NARROW BAND REGU~ATIONS ................................................................ WA 1-4926 

INSTALL 9OO LF OF 6-INCH DUCTILE IRON PIPE ON R~M AND GREEN 
VALLEY ROAD TO ADDRESS Low PRESSURE .......................................... WA 1-4927 

ii. OVERWRD (PWSID No. 09407) 

PURCHASE ADDITIONAL PROPERTY AT MOGOLLON NO. 5 WELL SITE 
FOR ARSENIC REMOVAL FACILITY .......................................................... WA 1-4923 

RETROFIT 75 METER BOXES FOR FREEZE PROTECTION .......................... WA 1-4924 

REPLACE FAILING CONTROLS ATZANE GREYWELLS~TE ........................ WA 14925 

REPLACE f?ADlOS AT 15 SITES TO COMPLY WlTH FEDERAL 
COMMUNICATIONS COMMISSION (FCC) MANDATE ON 
NARROW BAND REoULATlONS ............................................................... WA 1-4926 

iii. PINETOP LAKES ( M I D  No. 09418) 

RECONSTRUCT SANITARY SEAL AT PINETOP LAKES WELL 
NOS. 1 AND 2 ........................................................................................ WA 14922 

REPLACE RADIOS AT 2 SITES TO COMPLY WITH FEDERAL 
COMMUNICATIONS CoMMlSSlON (FCC) MANDATE ON 
NARROW BAND REGULATIONS ............................................................... WA 1-4926 



f KS-I 

B. VERDE VALLEY DIVISION 

REPLACE 43 FAILING SERVICES ON KAY, ACOMA, SAN FELIPE, 
HOPE, ZUNI AND NAVAJO ........................................................................ WA 14929 

REPLACE RADIOS AT 5 SITES TO COMPLY WITH FEDERAL 
CoMMUNlCATlONS COMMISSION (FCC) MANDATE ON 
NARROW BAND REGUIATIONS ............................................................... WA 14932 

ii. RIMROCK ( W I D  NO. 13-046) 

CONSTRUCT ARSENIC REMOVAL FACILITY AT MONTEZUMA 
HAVEN WELL NOS. 2 AND 3 .................................................................... WA 1-4874 

REPLACE 1,230 LF OF FAILING 2-INCH GALVANIZED STEEL WITH 
700 LF OF &INCH DUCTILE IRON PIPE AND 23 SERVICES ON 
CLIFFSIDE TRAIL A-Q ............................................................................. WA 1-4930 

REPIACE 800 LF OF FAILING CINCH GALVANIZED STEEL WITH 
6-INCH DUCTILE IRON PIPE AND REPLACE 6 SERVtCES ON 
ANTIGUA WAY ........................................................................................ WA 14931 

REPLACE RADOS AT 8 SITES TO COMPLY WUH FEDERAL 
COMMUNlCATlONS COMMISSION (FCC) W A T €  ON 
NARROW BAND REGULATIONS ............................................................... WA 14932 

iii. SEWM (PWSD NO. 03-003) 

CONSTRUCT ARSENIC REMOVAL FACILITY FOR HARMONY HILLS 
WELL NOS. 5 AND 12 ............................................................................. WA 1-4814 

CONSTRUCT h3SENIC REMOVAL fACILITY FOR 6ROKEN ARROW 
WELL NO. 10 ......................................................................................... WA 1-4875 

RE-ALIGNMENTS FOR CITY OF SEDONA'S HARMONY WINDSONG 
DRAINAGE CHANNEL PROJECT- PHASE 3 ............................................... WA 1-4928 

REPLACE RADIOS AT 23 SITES TO COMPLY WITH FEDERAL 
COMMUNICATIONS COMMISSION (f cc) MANDATE ON 
NARROW BAND REGULATIONS ............................................................... WA 1-4932 

iv. VALLEY VISTA (PWSID NO. 13-114) 

CONSTRUCT ARSENIC REMOVAL FACILITY FOR SEDolVA GOLF 
RESORT WELL ....................................................................................... WA 1-4873 

REPIACE RADIOS AT 4 SITES TO COMPLY WITH FEDERAL 
COMMUNICATIONS COMMISSION (fee) MANDATE ON 
NARROW BAND REGUlATlONS ............................................................... WA 1-4932 



FKS-I 

e. PHOENIX OFFICE 

DATA PROCESSING ENCODER ................................................................. WA 14933 

PURCHASE ADDITIONAL LEAK DETECTION EQUIPMENT ............................. WA 1-4934 



WA 114920 



1"" 
Replace Failing radb controls at BAoonWp well sib, Mooniidge tank site, and office. Replace fdMng pholw, line mmunkations 4th radii mnbpk. 
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by Duane Moody 
4.80-464 -3401, Ext. 223, mtj bhlata.com 
Expires 1 ?-Dee1 9 

Quo@dTo: . Erfc 
Lakeside, AZ 85920 
Phone: 92&24%6315 
FAX: 02&36818375 

Ariisona Water 
3805 N. Black Canyon WWyi 
Phoenix, AZ 86015 
Phone: 602-240-6860 

' 

FAX: 602-240-0878 

. EndUser: Pinatop System 
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ENGINEERING' $ER VICES 

MATERlALS 

........ ...................... ........................................ ...*..l.IUI .............. L 1.8fie.00 ................ " ...... $ 1,850.w 
The nrodtl dehlt  imhde CDM7SO 1364 74 MHz dfo,'radfc, W W o n  Irit, PS 12V DC, CW3640 ,bade t ima  (nr, 
VO slots) d p l u p h  radio port ib CPU. Miwr bc onlcrcd dth McW thwib UT hrjuStng&tim. C!DM75Q fs only shipped 
L o N v r t h A r n W h a t t h  

. 

...........................................,,,.......................................................$ 70.00 .............*................$ 70.00 . 
0001 vo5s AqD 48 X 48 CM METAL C W I S  ' 

0001 v24s ADD': WDt 4Do EE 4Al *f-mm ..........................................-...................................................... ,s 100.00 .......................... :$ qoo.00 

..................... ........................................ L......... ............_..............E 430.00 ......-................". $430.00 
ADD: AC POWER SUFPLYIys-264 V 0001 v346 

Oool FPNIBSS 
.................................. :.lo..." .. ;.,...... .......................... L ................. $ a0.00 .................... .:..,. $ 280.00 
+EMBLY.POWER( SUpPLY,24V PS PLUG IN #IT 
~ . . ~ . ~ ~ ~ . ~ - ~ ~ ~ ~ . . ~ . ~ ~ ~ ~ ~ . - ~ ~ ~ . . . . - ~ ~ . . . . ~ . . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ . ~ . . . , . , ~ , . ~ , $ 7 5 . 0 0  .,.....; ....... ........... $76.00 

................................................................................................... s %&Ob ....................... ....$ 385.00 

. .  
0001 GD36724bmd Mbced 110 lntarhce Kit . 

Pinetop LakesWeli RTU: $3,427.00 . 
QTY PartNo P '  
0001 %rSes *==* ............................................................. i .................................. $ 1.860.00 ........................ $ 1,8m,# 
' h e  model defhult indudes CDM750 136474 MIrz radio, radio installation kif PS 12Y E, cpU36rw , W e  fianlc (no 
I/o slob) Irorlplu&.anuliu port k8U. M W  bc dbrwl with MUUJ cthwsh or huw oprfat, cDM;Iso is only $hip@ 
toNorthArmericaatthistima 

OOO1 W03 ADO: 3 I/O SLOTS FRAME 

do01 vOs6 

0001 v245 

0001 me1 

0001 !+!8 

OOOl FPN9663 

OOO1 GDS72-hbiKed 

. -  ...........~...............................--.................................................. ..J 430.00 .......................... $430.()0 
ADD: AC PS 85-284 V WITH BATERY CHARGER 

....................................................................... ". ......................... $ 207.00 .......................... $207.00 
ASSEMBLY,POWER SUPPLY,24V PS PLUG IN KlT 
................................................. ...-...........-_...-.................-............ $78.00 ......................... "...$ 75.00 
Mked Yo Interke Kit ....................................................................... ":"" ................'...'$ 985.00 .......................... $385.a(I 
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fbn-E&r!Ao.. Dercri n i W k .  .Extended 0002 GD6188 P2O-w b m i   adi id m. Induias Rdto, +qterb%, power and dOmm a m . .  
.. t........,..... ........................................ ..................................... :.$450.00 ....... (...*.. ....: ...... *.$ wo.0 . .  

- Coax W e  Kit and Anhnna (Upper Woodlands Booster Sh)r S 680.00 
. .......... m.. - Q ! $ ? d Q t ! 9 L u *  nw?!%9 ..... E x t e r r d e d  . 
ob01 005027 60 Foot Ltne Kh I - .  

000.1 'FG4683 Anbenna, Fiberglass Omnfdhectional3 dB Gain VHF 

m x .  - . .  
Engineekg Services 6 8,65600 

Materials . s 8,127.06 

TOTAL $ 16,80Zr00 
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MASTER AGREEMENT 
F O R O N ~ I N G c o N s u L T I N G A N D E N ~ R l N ( 3 S E R V I ~  

BEX’WEEN ARIZONA WATERCOMPANY 
AND ALTALAND SURVEY 

I. DESCRIPTION OF PROJECT 

II. SCOPE OF CONSULTANT SERVICES 

Pag8lof9 



3. Furnish consultant with all technical data in Client’s posgession including, but not 
limited to, map, surveys, drawings, soils M gedechtucal * reports and any other infosmation 
required by or usefid to, Codtant in perfanmance of the Services under this Agteatlcnt. 
Consdtant shall be entitled to rely upon the infixmation supplied by Client. 

IV. AMERlcANS WIlH DISABILITIES ACT 

Any other provision ofthis Agreement to the Carrtracyw- -ng, lmlcss otherwk 
specified in the sodpt of services, Client’s cmtmctors shall b e  d e  nspoasibility as between 
Client atad Consulht for comphnce with thc Amzkns W& Disabilities Act (“ADA”) 42 U.S.C. 
12101 et Seq. and the rdated regulations. C~nsultant shall provide client with applicable ADA 
critcriawhichmayberCquire& 

V. AUTHORIZATION AND COMPLETION 

VI. CX)MPENSATION 



Inthe event any unumtestedpxtions of any invoiceare~paid within 30 days of b tiate 
of Consulerrtr$s invoiOe, hterest on the mpdd balance shallacacte beginning with tb 31~tdday at 
the maximum k f e s t  rete permi#bd by law, and consultant shall have theright to suspad work 
per Artide xv, suspeaaion of work. 

Vu RESPONSlBILIlY OF CONSULTANT 
A. 

C. 

D. 



3. Recorddruwings, ifqdd, will be prepared, in part, on the 
tiasis of information compiled and furnished by others, and may not always rep-t the exact 
location, type of various compoerents, or exact mapl~ef in which the Pmject was fiaaily 
constructed. Except far its own c6trwcears, Consultant is not responsible for my errors or 
omissions in the inhmtkm h m  aahers that are Encoipontkd into the m r d  drawings. 

VIII. ASSIONMENT OF TASKS TO AFFILIATES 

X. CONSULTANT'S WORKPRODUCT 
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B. 

XI. INDEMNlFICATKlN 

A. -4 

Consultmt agms to indemnify aad hold Client harmless h t n  and against any 
liability to the extent aaising out of the = $ i t  emrs n e g l i i t  omissions of Consultant, its 
agents, employees, or repreJentatiw, in the perfarmance of Comhant’s duties under this 
Agretmcnt. 

B. 

Regardless of my other term ofthiis Agrcemmt, inmevat shall either party be 
responsible or liable to tk other for any inciddal, consequential, oc othtr kKLirect dsatlages. 

XU. CONSULTANTS INSURANCE 



1. c o ~ i a l ~ l i a b i i i r r s u r r m o c ,  including personal iqjwy liiiv, blanket 
mtractud tiability and Irroad-form propty damage liiility coverage. The combined siagbe limit 
for bodily bury and paoperty damage W be not less than $l,W,fKM. 

2. Autamobile bodily Mufy and property dgmage lhbiliry insurrnCe eovahg owned, 
m n d ,  reaoed, and b i d  cars. lk combjned single Limit for bodily injury and prom 
damage gtroltl be not le$stlm $l,ooo,ooo. 

3. 
state law. 

4. 

s e e t u t a r y w o r ~ ~  'on and anployeis liability ins- as q u i d  by 

Pxoksional liability insumme. The poky limit s)rall be not less than $l,Wl,#O. 

Client shall be named as acMitionrd issurcd on polices 1 and 2 above. Upon execution of 
thii age em^, Consultant will Egovide a d c a t e  of int+umnce to Cliit. Consultant will keep 
the certificate current at all times wbile this Agreemmt is in effect Tbc Consultant will gm4de 
a 30-day written 

XIII. CONFIDENTLUTY 

in the ermt the above policies are cancad , 

Work under this AgrccmW may be suspended as follows: 

Page 6 of9 



1. &$&& By written mtiw to Consultant, Client may suspend all or a portio0 of 
the Work under this Agreement i f  doreseen circumstan#s hyond Client’s control make 
n o d  progress of the Work inq#rrcticable. Consult& shall be coIIlpcllrsated for its raasonaMe 
expenses resulting from such suspension including mobilization aml dunobilimtiQn. If 
suspension is greater than 90 days, then Consultant shatl have the right to tamhate this 
Agreement in accordance with Article IVI, Termination of W o k  

2. pv Co- By writtea notice to Client, Consultant may suspend the Work if 
Consultant reasonably dctermirm that wwking conditions at the Site (outside Consultant’s 
cowl) are &e, or in violation of applicable laws, or in the event Client has not made timely 
payment m accodmx with Article VI, Compensation, or for other circumstances not caused by 
Consultant that arc interfering with the d g r o w  of the Work. Consultant‘s suspension of 
Work hereunder shall be witbut dudice to my other roLledy of Consultant at law or equity. 

XVI. TERMIWATIOM OF WORK 

A. This Aep.etlmnt may be tenninstcd by Client as €ullows: (1) fbr its convenience 
on 15 days’ no& b Co-, or (2) for cause, if consalecmt rrmteriatly brcschea, this 
Agreement through no fault of Client and Consultant ntither c u m  such rnaterkl breach nor 
d e s  reasonable prqpss toward cure within 15 days after Client has given written notice of 
the alleged breach to Consultant. 

This Agreement may be terminated by Consultant as fbUows: (1) fbr c8use, if. 
Client materially breaches this Agmemnt though no fault of Consultant and Client neither 
cures such matcri8l hreach nor makes reasanable pgress toward cuxe within 15days afier 
C!unsultaat has givem written notice of thc alleged broach to C l i ,  or (2) upon five days’ notice 
if work under this A-t has beem swjmded by either Clicot or coaroultant for more tban 
90 days in the aggregate. 

B. 

. .  C. ennlnatlQg 

In the event of termination, Consultant shall perfinm such additional work as is 

all wok prior to the effective date oftoarninrtion, plus work required for &e ordealy 
closing of the Work, including (1)Outhard work performed up to the termination date plus 

directly attributable to termidon; @)all efforts mxssary to &xment the work compktd or 
in prognss; and (3) any ttlmhmtion reports requesaed by Client. 

feasonabjy necessIIIly fiH the orderly closing ofthe Work. consulcent shtlli be Wmpen5atel.l for 

tetmioation expenses, inciud#Bg dl labormd expeasear, at cousultant’s standad W i  rates, 
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XVIII. NO BENEFIT FOR THIRD PARTIES 

XX. INTEGRATION 

XXI. SEVERABILITY 

If any part of this A-t is thmd dd Undaappliceble laws, such part shell 
ofthis be inoperative, null, and v;oid illgofig as it conflicts with said laws, but the nmaiader 

Agmment shall be in full fii.Kct and effect. 

xM[. CHOICE OF LAW/JURISDICTION 



All notices nquind under this Ageanent SbaIl be delivered by personal delivery or fvst 
class mail and shall be d&e!Smdto the following persans. 

Mr. Donald J. Loose 
Resident Vice President - Engineering 
ALTA Land Survey, Inc. 
209 N. Huaebuca Boukvard 
Huacbuut City, Arizona 85616 

Mr. Fred Schmider 

Arizona water company 
P.0, Box 29006 
Phoenix, Arizona 85038 

Notice shall be effedve upondctivery to the above adksses. Pmjcctdaaed insmcbs 
may be ckiivered by clcctmic meit. Eithu partr may notifj, the othmthata new per%oa has bccn 
designated by it to receive notices, or thaz the address fsp thedclivery of such notices has beea 
cbenged, pa0 vidad that, until such time as the other party receives such notice inthemumez 
p v i d e d  for henin, any notice addresd to the previousJydesignated person and/or delivered to 
the plwiouay-designated addrc#s shall be efktivc 

IN WlTNESS W€EREOF, thepardes hereto have executed this Agecmmt as ofthe date 
firstabowwrittea 

ALTA LAND SURVEY. INC. 

sisnahar v \ *  L- 
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AGREEMEN" FOR G&pIERu ElyGMEERlNG SERVICE9 BETWEEN ARIZONA WATER 
COMPANY AND A L U N D  SUR- 

ALTA ]Land Survev. Project Numbex 

AWC Project Number HiddtnPineS 

Arizona WatercompanY 
P.O. Box 29005 
Phoenix, Arizona 85038-9006 

Upon execution of this Task Order, and e M v e  ss ofthc dt#c shownabove, the parties agree 
that ALTA Land Swvev. shall perform the following services: 

SCOPE OF SERVICES 

Per the attached survey p m p d  dated November 28,201 1. 

Per the attached survey proposal dated Novembcr 28,201 1. 

GENERAL TERMS AND CONDITIONS 

ALTA Land Surv ey's servikes shall be governed by the Maator Agreement dated June 17.201 1 
t o g e k  with this Taskordtr and any Exhibitsattded hereto. 

The s d c e s p e d o d  within this Tssk Order shall cornmeace on ordxwt&cen@er 1 2.2011, 
endJhallbecomplcseonor~rcpecembet 30.201 1. 



ALTA LAND SURVEY, INC. 
Surveying - Drafting-Constructionctionking 

209 N. Hwchuca BIvd., Huaohuca City, AZ 85616 Ph (520) 456-9400 

T b  cost to petform the akrw, w k  CbeS1850. 



Scope of Sewicea 

Hidden Phes Drive 
proiect Survey 

Lakeside, Atiuma 

In &lition, the survey will: 

0 Tie the location of the: 3lnch and 4-inch water d n s  to ROW, propaaty comers, 
lot tines d o r  other prominent permanent monuments for its entire bgtb fi.om 
the point oforigbD to itskmimts as depidedon Exbibit B. 

Project L o c a t h  Labside, A r i a  Hidden Pines Estates tuxording to Bodr 7 of Plats, 
Page 9, records of Navejo C o w ,  ArizoMI, lying within in the Northwest quarter of 
Section 23, Township 9 North, Range 22 East, G.M.RB.&M., Navajo County, Arizona. 

Delivedles: 

I 



EXHIBIT B 1 





LAKESIDE 
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This decision is an qpedabk agency action uwler A.RS. Q 41-1092 You haw a 
right to request a heeriag and file an appeal under AR8.3 41-fO!Q.O3(B). You 
mutt file a written for Hearing or Notice of Appeul within 30 days of 
your d p t  ofthis Not@. A Request fiw H d n g  or Notice ofApped is filed 
whm it is d v a i  by ADEQ‘r Hearing Admhistmbr w follows: 



1. 

a. 

a 

4. 

8. 

b 

7. 

a 

9. 

lo. 

11. 

l¶. 



532 L.F. of 8" D.I.P. and maka tb-ltw a b g  Hidden Pinge Dt iw  to 

UMTmlU - 
-- 

3. f ~ ~ @ m f i . l g ~ ~ k ~ h d u m  1) 

4. TdYC-(llb)*-hBLnn2) ..................................................... 
.................. ............I-........I .............................. - 

-- -- -- 
-7 -- -- -- 

7. TaUm-m(Jd l lwrnordrb-  Q..., ................_..................-................... ......... 
8. T M - m @ d # I M m h m @  ....... "........................."..-.......I..................... ... 
0. PdY1A@dd(kr l .?nd*)  

10. cO*dngkrIr~Ir l l lDntcn*r*(*O.W 
11. - m T l t k l ,  ....................................................................... 
12. ~ ? a x ~ ~ ~ ~ h . l O b y h , l l )  ........................................ ..a- ............................ 
13.8&bU8WdW4. end 1 
1 4 . l W K p r b l # l r r d ~ ~ ~  ................................................... 

1s. #nrlrd~eym wrr i a  .nd 14) 

.....................I ....................... "e. ................... 
....................... ..., ..... ." ..................................... 

...................... .. ....-. "." .............................. .... ................ ..-.. 

.............................................................................................. 

MOTE r r r ~ T o b l O Q ( ~ d * b O l ~ l l l W I I l k ~ p m s t n O t r a m n f d J p r l m d ~ r o l * o l ~ l h r R p ( r l  



MTE: April 3,2012 
DlVmm NAVAJO 
gygTcMc NAvwo 

WA.: 1-4821 

THIS I S  YOUR WOTICE TO PROCEED WITH THE FOLLOWING PROJECT($): 

CutwEmN 
DATE: June 4,2012 











ARIZONA WATER COMPANY 

SPEC I Fl CATION S 
GENERAL CONDITIONS OF CONTRACT: E-4-1 

CONSTRUCTION SPECIFICATIONS: E-8-1 

STANDARD SPECIFICATION DRAWINGS: E-9-1 

2007 EDITION WITH 201 0 REVISIONS 



ARIZONA WATER compANY 

GENERAL CONDITIONS OF CIONTRACT: E*-I 
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GENERaL CoNDlTlONS OF CONTRACT 
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29. 
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34. 
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ARIZONA WATER COMPANY 

CONSTRUCTION SPECIFICATIONS: E-8-1 

ERRATA 2010 



ARIZONA WATER COMPANY 

E-8-I 

CONSTRUCTION SPECCFICATIONS 
FOR THE INSTALLATION OF WATER DIST3lBUTION SYSTEMS 

DUCTILE IRON ; 

DEFlNlTtONS 

A. Comoany. The wwds "Company" or "Arizona Water Company" mean Arizona Water 
Company, and where applicable, any division of Arizona Water Company, whose principal 
place of business is located at 3805 No* Black Canyon t-@hway, Phoenix, Arizona 85015 
5351 (Post Office Box 29006, Phoenix, A rizona 85038-9000). 

The words "Companyis Auulorized Representative" 
d any of the Company's Engineers, any Division 

Manager or Superintendent of the Company and/or smh other person(@ designated in 
writing as the "Company's Authorized Representathen by the President or any V i  
President of the Company. 

C. -. The word "Contractor" means either an individual or other entity employed to do 
the work as shown on the Construction Drawi ngs and as specified herein. 

. The words "Constmtion Drawings" mean plans prepared by or on 
bhaH of Arizona Water Corn pany. 

E. -. The word "ConWct" means the written dowmefl titled "ProposaWContract" when 
such document has been signed by an officer orothereuUIoriaed represatntathreofboth the 
Contractor and the Company. 

B. 

D. 



CONSTRUCWN SPECFICAWNS 
FOR THE INSTALLATION OF WATER MSTRIBUTKlN SYSTEMS 

DUCTILE IRON 

1. GENERAL 
All work is to be completed in a safe, workmanlike manner and in accordance with these 
Construdion Speciftcatiorrs; any deviation therdmm must be approved inwritkrg by the 
Company. 

InstaWons must conform with the requiremgntii of all pmntnental regulating agencies 
and the cost of conformirrg to such regulafkwls must be included in the unit bid prices. 
Examples of such regulations, without attempting to be induskre, am: 

a. 
b. 
c. 

d. 

Special compaction and paving for sbee t ccossing. 
Shoring when required because of the trench depth. 
closhg a trench in those areas where no open trench is allowed 
overnight. 
Banicading and traffic control as requbd. 

2. LOCATION MARKING 

Alignment stakes as reqLlired in the opinion of the Csmpany sl#au be furnished by the 
Company tothe Contractor and shanbe set by the Gompary at agreed uponintenrals and 
offsets. Under nonnaJcircun@ancsbsthesewill tvdiswwtsle pipdine location Rvefeet(5') 
into the rtght-of-way measured from property pins. Grade stakes will be provided ortly when 
theConstrudionDrawingsshowa pipelineckpfhotherthan wveredintheseSpec%atkms. 
It is the responsW&y of the Conbador to preserve ail siwvey work. 

3. TRFNCHEXCAVA TION 

The trench IOcatian is to be determined by the Consbudion Drawings. 

FOR &INCH OR SMALLER f I f  E: The depth ofthe tmwh priW to pipe laying shall be such 
that the finished pipeline shall have between tb&ty-six inches (3W) and foorty-two inches 
(42") of cover unlesrs othemise specified on the (2m&wt1 'on Drawi ngs. 

FOR 12-INCH AND LARGER PIPE: The depth d the t m c h  prior to pipe layhrg shall be 
such that the finished pipeline shall have between forty-&@ inches (48") and sixty inches 
(Son) of cover unless otherwise specifi ed on the Consauction Drawi ngs. 
The width ofthe trench at and bebw the level at the top of the pipe shall be a minimum of 
W e  inches (12") plus the outside diamster ofthe pipe barrel end a maximum of twenty- 
four inches (24") plus the outskle diameter of the pipe barrel. 

The bottom ofthe tmmh @dl be accucBtely greded to pravkle a uniform beadngfor each 
length of pipe forthe full length ofWe pipe. lfthe native material on thetmeh bottom can be 
reasonably dug by hand, bell holes shall be dug forthe joints so that the j o i i  in no way 
supportthepipe. W h e n n e t i v g m a t e ~ ~ s u c h a s r o c k s a r e n c w n t e r e d - d u r s ~ ~ ~ ~ ~  . 
will not provide a uniform suppart for the pipe, the a h  will be QvyKexclwated an 
additional six inches (6") and suitawe bedding material will be pla~%~J in the tmnch. 

b118108 MW:w 
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B e d d i i  material will be placed by hand in four-inch (4") tifts and compacted to ensure 
uniform compaction and to eliminate any voids under the pipe. When the space between the 
pipe and trench bottom varies, this must be backfilled and compacted in four-inch (4") lifts to 
the mid-section of the pipe. 

whenever the trench is over-excavated for whatever reason, the trench bottom will be 
brought up to the correct depth at the Contractor's expense using either method (a) or (b) as 
follows: 

a. A.B.C. material shall be used and compacted to a uniform density of not 
less than 80% ofthe maximum density as determined byAASHT0 T-99 
method A and T-191. 

b. Native material 100% of which will pass through a one and one-half inch 
(1%") screen and at least 20% of which will pass through a number4 
screen shall be used and compacted to a uniform density of not less 
than 85% of the maximum density as determined by AASHTO T-99 
method A and T-191. 

4. MATERIALSTOBF PRO V O  I BYCONTRAC TOR 

Unless otherwise specjfied on the Construction Drawings or in the Contract, the Contractor 
will supply all of the necessary materials which will become a permanent and integral part of 
the water distribution system, including concrete blocking, anchors, kkfiflmatepial, paving 
material and supplies used during the prosecution dthe work. All matsrials provided by the 
C o n t r a c t o r t o c o n s t r u c t t h e ~ ~ ~ n s y s t e m m u s t b e N S F S ~ r d  61 approved.Al1 
potable water pipes and fittings shall have NSF-PW seal. Constnuctron ' materials used in the 
water system shall be lead free as defined at AAC R28-4-504 and R18-1-101. The 
Contractor will provide the fobwing m aterials: 

a. FIRE HYDRANTS: Mueller Super Centution 250 Fire Hydrant, meets 
ANSI/AWA C502 Standard, Model No. A-423.5W main valve opening, three 
way, 6" Mechanical Joint Shoe, 1%" pentagm operating nut, color - yellow, 
drain open, open direction - left, 4' or 4'6" bury depending on applicatii. For 
pumper and hose node  information see below. 

(1) 1 - 4" Pumper Nozzle, NST and 2 - 2%" Hose Nozzles, NST. (These 
locations only: Ajo, Casa Grade, Coolklge and San M muel.) 

(2) 1 - 4%" Pumper No-, NST and 2 - 2% " Hose Nozzles, NST. (These 
locations only: Apache Junction, Arizona City, lakeside, Oracle, 
Overgaard, Pinewood, FUrnraOk, Sedona, Sierra V i ,  whie Tank and 
Winkelman.) 

(3) 1 - 4%" Pumper Nozzle, NST and 2 - 2%" Hose Nozzles, NPT (Bisbee 
only.) 

(4) 1 - 3" Pumper Nozzle GA 6-350 (6 threads per inch, 3.50 pitch diameter) 
and 2 - 2%" Hose Nozzles, NPT Miami onJy.) 

MBlOb 
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(5) 1 - 3%" Pumper Nozzle GA 6-41 1 (6 threads per inch, 4.1 1 pitch dlameter) 
and 2 - PA" Hose Nozzle, NST (Superior only.) 

b. FITTINGS: Manufactured by Tyler or Unim. Crosses, Elbows, Tees, Cap, 
Reducer, Adapter, Plug, Blind Flange and Tapped Flange; Ductile Iron, Class 
350, SSB, Cast Iron Cement Lined. 

(1) Foster Adaptors for MJ, made by InfactCorporation: Available in size 4" to 
16". Part No. 4" = 4FA-BC, 6" = 6FA-BC, 8" = 8FA-BC, IO"  = IOFA-BC, 

DETECTOR CHECK VALVE: Mueller/ Hersey EM= 111, iron body, including 5/8" 
x 34" Trim Kit. Trim Kit Part No.: 4" = 282080,6" = 282082,8" = 282085, I O "  = 
282496. 

GATE VALVES: Mueller Resilient We@ Gate Valves, meets A W A  C509 
specification, 250 pig, Non-rising stem, FWt No. A2360 sizes 4" through 12" ; 
Part No. A-2361 sizes 14" through 36", low zinc stems, epoxy coated inside 
and outside to meet the NSF 61 rrrting. The%onnet and stuffing box Bhall have 
304 stainless steel boltslnuts. 

e. TRACER WIRE and WARNING TAPE: 

12" = IPFA-BC, 16" = 16FA-BC. 

e. 

d. 

1. TRACER WIRE: Shall be direct bury AWG #I  4 solid copper wire, 
Color: Blue. 

2. WARNING TAPE: Reef Industfies, Standard Term Tape in 3" uujdths. 
Color: Hue and imprinted 'Arizona Water Company'. 

AIR RELEASE VALVE: Crispin Model A R I O  with IN NPT inlet and H" NPT 
outlet, cast iron body and top flange; with at 5/Wn orifice with stainless steel 
valve sealing faces and BUNA-N rubber. 

PRESSURE RELIEF VALVE: Watts 174A. Model M, 2" inlet, 2" outlet, Bronze 
Body, 3Otb. to 1501b. pressure range. 

f. 

g. 

h. MEGA LUG: Mechanical Joint restraint made of ductile iron conforming to 
ASTM 53640,250 psi made by EBA4 Iron, Im., series 1100 or equal. 

i. METER'BOXES: 

(1) Concrete Box with 8 steel regular lid, Pkmber I: Tucson specification. 

(2) Concrete Box with a sdeel regular lid, Number 2, 3, and 4: Phoenix 
specification. 

PIPE, COPPER: Type K soft copper in 60 or 100-foot coils, per ASTM B88. 

PIPE, DUCTILE IRON: Ductile Iron Pipe, Cement Lined, Push-on, conform to 
c u d  ANSUAWA Specification A21.51/Cf51, Pressure Class 350 (sizes 4" 
through 12'7, Pressure Class 250 (sizes 14" through W), or Presswe Class 
200 for 24" thrwgh 36" pipe. Vendors: 

j. 

k. 

W l W 6  
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(1) Pacific States Cast Iron Pipe Company 
(2) Griffin Pipe 
(3) United States Pipe and Foundry Company 
(4) Americen Ductile Iron Pipe 
(5) Cbw Pipe (McWane, Inc.) 

1. PIPE, PLASTIC: P k t k  pipe, G900 P VC per ANSI/AWA CWO, Class 150, 
sizes 6" thmw 32I. NSF61 approved. Funished in laying lengths of 2V. The 
b a d  shall conform to the outside dimensions of steel pipe (IPS) or cast iron 
(Ci) pipe equivalent and the wall thickness of dimension-ratio (DR) 18. 

POLYETHYLENE ENCASEMENT (Polywrap): For all pipeline and related 
Rttfngs installed, WCEPT for the Coolidge Division. Minimum 8 Mil. and 
installed per A W A  C105/A21.5-93 and ASTM A874-89. Manufactured by the 
Pacific States Cast Iron Pipe Company. The wrapping tape shall be minimum 
10 mil. vinyt tape. No duct tape shall be wed. 

COUPLING: MueUer, straight #me part union, tested to meet ANSVAWA 
CSM), H15403, conductive compression. 

m. 

n. 

MueHer, H15428, straight coupling, conductive compression by male iron pipe, 
tested to meet ANSllAWA C800 specifieation. Size: 2". 

Mueller, H15451, stmight coupling, condcfctve compression by female iron 
pipe, tested to meet ANSI/AWA CBOO specffisation. Size: 2". 

Viking Johnson brand, sold by MueW MaxiFit Straight (2"-24"). MaxiFitXtra 
Straight (44') or MaxBtep Trartsitbn, tested tu, meet AwwAlANsl C.219-91 
spedicatbns-certifiedto ls09001:1994/Smith-BlairQuantum. 

0. STOP, ANGLE METER, BALL: M-, valve, 824258, conductive 
compressiOn by meter swivel nut, tested to meet ANSVAWA C800, slzt? 518 
" x %I x %I for a %" service or size 1" for a 1" service. 

Mueller, valve. 824265, female pipe thread by meter swivel nut, tested to meet 
ANSVAWA C800, size 5/8" x %" x %" for a %" service or size 1" for a 1" 
service. 

STOP, CORP: MueWer, ball valve, 82WO8, taper thread by conductive 
compression, tested to meet ANSVAWA C800 speclfication, sizes: %", 1" 
and 2". 

M d k ,  bail valve, B25028, &&I &M? thread by conducthre'compression, tested 
to meet ANSllAWWA CBOO specifkdon. Sizes %", l", and 2". 

p. 

Muetler, 300 %all Cwb Valve, 6-25922, taper thread by condudive 
compression, tested to meet ANSVAWA C800 specifications, size: 2". (2" 
service) 



9. 

r. 

S. 

t. 

U. 

V. 

W. 

X. 

STOP, CURB: Oriseal vahrrr, H10291, iron pipe thread by iron pipe thread, 
quarter turn check, brass, tested to WO pst working pressure, tested to meet 
ANSl/AWA C800 speciffcation, size: T. 

Mueller, 820283, Muellef 300 ball curb valve, female iron pipe by female iron 
pipe, quarter turn check, tested to meet ANSVAWA C800 spedficatiin. Size: 

TAPPING SADDLE: Smith Blair, Cast B m e  A S W 5 8 4  85-5-54, double 
strap, iron pipe threads, Models 321 and 323. Washers am silicon bronze, 
ASTM-B36. Gaskets am grade 60 Buna N, or Mueller bronze doubte strap 
service saddle, BR 2 B wries, cast bronze, ASTM-B585,85-556, or H16084, 
200 pig, meets ANSVAWA C800. 

TAPPJNG SLEEVE: Mueller H304 Stainkprsg Steel Tapping Sleeve, JCM 432 
18-8 Type 304 Stainless Steel Tap- Sleeve, Rmac nSST" Type 304 
Stainless Steel Tapping Sleeve or CASCADE-styk CST-EX stainless steel 
p- tapping sleeve. 

2". ( B l ~ w - ~ f f  E-981). 

TAPPING VALVE: Mueller Resilient Wedge tapping valve, Catalog Number T- 

36" all with Type 304 stainless steel fastenm; bypass valves are required on 
18" - 36" valves flange by mechanical joint per ANSVAWA C l  1 1, iron wedge, 
nowtising stem. Epoxy wated inteiior/exteriar per ANWAWA C550 for NSF 
61 compliance. 250PSIrangeforv&ves4"to12". 150PSIrangeforvahres14" 
to 36". 

2360-16, Class 125, sizes 4" thmugh 12"; T-2361-16, (%SS 125, SiZeS 14" to 

U-BRANCH: Mueller, H15364,l" male kon pipe by 34" male iron pipe, tested to 
meet ANSVAWWA CBOO specHi&on. Siza: 1" x W x 1 Y?", stram line. 

VALVE BOXES: Valve Box with Cover, adjustable, Tyler 562-A or equal, 
made of cast iron. 

VAULTS: Wdity Vault Company, Chandler, AZ. 

(1) 4484-WA conemte vault with a 3gSo aluminum W e  torsion door with 
a receased padlock hasp, two - 18" x 24" center knockouts. 

(2) 575WA commte vault with a 4874 aluminum double torsion door with 
a recessed padlock hasp, two - 18" x 24" center hock outs and adjustable 
frame. 

(3) 612-5X-WA concrete vault with a 4874 tilumimrm double torsion door with 
' a recessed padlock hasp, two - 18" x 24" center knockouts. 

VALVE, METER Muck, 624265-1, Mueller 300 bail angle metervalve, female 
iron pipe by meter nut, quarter turn check, lock wing, tested to meet 
ANSVAWA C800 specificsrtibn. Size: 1'. 



Mueller, 825170, Mueller 300 ball straight valve, conductive compression by 
female iron pipe, quarter turn check, lodc wing, Wed to meet ANSMAWA 
C800 specification. Size: 1". 

y. YOKES, METER: Retocator type copper meter yoke with horizontal inlet and 
outlet and meter thread ends, B24118, with lock wing Muefler 300 angle ball 
valve, full port, sizes: 1" x IT, 5/8" x %" x 7", 5/8 x 3%" x V. 

MueHer, 2" copper meter yoke with horsmntal Inlet and outlet and female iron 
pipe threads, B2423-99OO0, with lock wing Mdler  300 ball angle meter valves 
on inlet and outkt risers. Raised 1" by-pass with lock wing Mueller 300 ball 
valve. 

The Contractor also will be required to provide the following mateWs, the cost of which will 
be included in its unit bid price: 

All material and CoCKxete for thrust blocks, other anchors, reinforcing 
steel;allgrawl, crushed stone, A.B.C., earth, sand, or screened 
material which may be required; all matertal Por bracing and shoring 
trenches and for construction of fom; all banscadres and traffic control 
equipment; all material for pavlng repkcement and any water used for 
compaction of backfill. 

5. INSTALIAT ION OF MAmMS 

All materials are to be insta#ed in accordance with manufactwets recommendations untess 
othenrvisedkecaed bytheseSpecffications. 

All pipe, fittings and mbes shall be laid ttue to the lines, -des and locations established by 
the Spgcificationa and the Construction Drawhgs. 

The ends and inside ofthe pipe shall be thoroughly cleaqed and inspected for damage. No 
damaged materials shall be installed in the water dlMbution system. 

the work c85188p, for any reason, all cpenpipeline ends shall be tightly pJugged by 
the Contractor. Plugs SM be Wstertight and approved by the company. 

Concrete thrust blocks ofthe sizes required by the plans and specifications are to be 
provided at all valves, changes in direction or size, or at any other point where an 
unbalanced thrust due to water pressum would exist. Thrust blocks are to be formed to 
prevent any coI#xBfe frwn spitling over or into a joint. 

Trench cwves as shownonthe Construction Drawings may be fnadewithoutfittingswhen 
using push on joint pipe up to twelve inches (12") in diameter, if the deflection of the pipe 
does not exceed five degrees (SO) M nhteen inches(19') per eighteen-foot (18') h~m of 
pipe. The minhnum radius of such curves will be two huqked flve feet (m). 
Priortoconstruction, the appmpmb mi) will be notiflrnd as mquired by the permit@). 

It shall be the conb.actol's responsibility to uncover all existing water lines being connected 
to, and to verffythe krcation, depth and size of pipe befor e any constnrction begins. 

8118108 
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Anyco- performed without the knowledge of #he duly authorized mpsentative is 
liable for removal and replacement at the Contractds expense. 

All fire hydrants, frames, covm and valve boxes, etc. shall be adjusted to finished grade 
prior to the placing of the asphalt concrete surface course by the Contractor (where 
applicable). 

Air release wlves shall be installed at water system high points per StaMrd Detail E-9-8-2. 

All wter SBNicBs shall be set a minimum of two feet (2') on the customer's property, 
preferably within the P.U.E. and not within right-of-way. 

Unless otherwise specified on the constation drawings, ad water mains shall be installed 
five feet (5') from the pmperly line inside the tight&-way or easement. 

Water valves shalt be spaced not more than five hundred feet (500') in commercial districts 
and not mom than eight hundred feet (800') in other districts. Variations may be required for 
transmission mains or special appliitions. 

Installation of water line casing shall be per standard Speci ficdm E-9-24-1. 

Tracer wire and Warning Tape are to be installed on all mains, tees, crosses, ells and fire 
hyd~ntlatsral8.TheywillnotbeinstalledMIsenricelines,Ttretracer~~mrUIbeinstadledon 
the water main 45dogrees from the v e W  centerlim dthe pipe and shaU betaped tothe 
fittings direct& and on the main evwy 10 feet using a midmum 10 mil vi* tape. The tracer 
wire shall be placed hdween the valve riser and box with a minimum of 12" dwim inside. 
The waming tape shaU be imtalled a minimum of two feet below the surface, being 
measured from find grade, directly over the center ofthe pipe. Any splices in the tracer wire 
shall be joined using waterproof connectors. Any splices in the warning tape shall be joined 
using minimum 10 mil vinyl tape. The tmer  wim shall be tested for continuity after backfill 
and compaction, but before paving. Any detected damages to the wire shall be repaired 
b&lW paving will be ellowed. 

6. BAC KFlLL OF WATER MAIN TRENCHE S 

Backfill of a 9  excavatii shall conform to the requimments of any of the govemment;al 
agencies having j&sdWon over the tocation. If no gmemmentd agency having such 
jurisdiction specifm backfill or compaction requirements , and no spacial requiFemenpS are 
shown on the ConstntdKm ' Drawings, the procedure wt forth in this section will apply for 
water line trenches. 

The bedding material above the pipe and backfill material shall be compacted to a minlmum 
of 70% cornpadion within autility easement and 80% compaction within a right-of-way as 
determined by AASHTO T-99 method A and T-191. If water settling is used for compaction, 
it is the resp0rrSiMil-y of the Contractor to prevent the pipe from meting. 

The bedding material shall be either native material, 100% ofwhich will pass through a one 
and onehaif inch (1%") screen and at least 20% of which will pass through a number-8 
screen, 0rimportedmIPaterlalwhich conformstoM.A.G.specfflcatlonsforA.B.C.ortype+ 



select materials. Bedding material shall be used be und#te pipe and a minimum 
of W e  Inches (12") above the pipe. Shade and material to be mcschanically 
compacted prior to remainder of trench back-fill. 

The remainder ofthe trench shall be backfttled w'&h native or imported material which shall 
be of sound earthen material free from bmken concrete. wood, broken pavement, or other 
unsuitable substances. Except as otherwise specified, b&#t may be material containing no 
pieces larger than six inches (6") in greatest dimension. 

where settlement occws, a d d i a l  baddill material shalt be placed and compacted and the 
trench shall be brolrgM to final grade. 

HYDRO STATIC TES TlNG OF COMPLETED PIPELINE% 

Hydrostatic testing of water ptpehes wil be corn- befare the new system is connected 
into the existing water system so €hat all testing m be done against dl new materials. 

The completed SBCfjon of water pipeline to be tested shall be slowly filled with water wlth 
care being taken to expel &air from the pipe. Ifnecessary, the pipe will be tapped at high 
points to vent air. 

The Contractor shall pmvide at1 equipment and labor necessary Q accomplish this testing 
and the pice ShaH be included in the unit prices. The Contractor shell notify the Company in 
advance of the testing so that the Company can schedute 81 duly authwfized representative 
to be at the site during testing. The Contractor, at its l ~ w n  expense, shall make any 
necessary repa'h to the system being tested in order to muse the SBdiOn being tested to 
meetthetestBmitssetbelow. TheContractornay~~~~r izat ionof thecOmpanyto 
connect the new pipelines to the existing system prior ta completion of pssm testing 
when, in the Company's sde opinion and judgment, cond#i orts w a d  such connection. 

The Contractor shall assume all mponsibjlity to complele pressure testing to Company's 
specifications after such connection, including, but not limited to, isdation of the new 
pipelines from the existing system, if necessary. 

Connectionspriortocompletionof~~wetestkgshalindbemadeunleaspriatCompany 

shall be the sde responsibility of the Contractor. 

7. 

authorization has been obtained, and any extra expenses resulting from such conmcbn - 8  

Leakage tests will be fora period of two hours at 200i 5 psi at the point of lowest elevation; 
leakage may not exceed 0.1 gallons per hour per one thousand feet(1,OOrr)ofpipe per inch 
of diameter. If dry utilities are not installed, a second plressum test Is required. 

* 8. STERILIZATtopI AND FLUSHING OF COMPLETED WATER PIPELINES. 

Sterilization and flushing will conlwm to rrtmmendations of Arizona State Department of 
Health Services Engineering Bulletin Number 8, West edition, or any future Arizona 
Department of Envhonmerrtal Quality bulietims. CoFttractor to follow all cmditbns of any 
discharge permit. 

9. !s NOOT I IT1 N HE 



No other utility installations will be permitted in the water pipeline trench or within five feet 
(5') of the Company's water pipeline when running pa rallel to the water pipelines. 

10. PROTECTION OF WATER MAINS NEAR SEWERS 

In order to protect water mains from contarn ination by sewers, the installation of the water 
mains must conform to the foliowing requirements: 

a. Horizontal - When water lines and sewers are laid parallel with each 
other, the horizontal distance between them shall not be less than six 
feet (6'). Each line shall be laid on undisturbed or bedded material in a 
separate trench. Where conditions prevent the minimum horizontal 
separation set forth above, extra protection will be required. Extra 
protection shall consist of constructing the sewer main with mechanical 
joint ductile iron pipe or with slip-joint ductile iron pipe if joint restraint is 
provided, or encasing both the water main and sewer main in concrete. 
See Detail E-9-30-1 and €4-30-2 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate state andlo: county 
health department. Refer to the diagram below for clarification. 

tinder no circumstances will the horizontal separation between sewer mains and water 
mains be less than two feet (2'). All distances are to be measured frorri the outsids of the 
sswer main to the outside of the water main. 

W \ENG'SPEC BOOK 2007lE-841 CONSTRUCTION SPECIFICATIONS (2010 UPDATE) DOC 
MK' KD MRF 1 %  PM 81912310 
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b. Vertical - When a water main is parallel with or crosses a sewer main 
within two feet (2') above the sewer or greater than two feet (2') below 
the sewer, extra protection will be required. Extra protection shall consist 
of constructing the sewer main with mechanical joint ductile iron pipe or 
with slip-joint ductile iron pipe if joint restraint is provided, or encasing 
both the water main and sewer main in concrete. See Detail E-9-30-1 
and E-9-30-2. 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate state and/or county 
health department. 

Under no circumstances will the verticai separation of a sewer main installed above a water 
main be less than two feet (2'). All distances are to be measured from the outside of the 
sewer main to the outside of the water main. Refer to the diagram above for clarification. 

c. When unusual conditions such as, but not limited to, highway or bridge 
crossings prevent the water and sewer main separations required from 
being met, the appropriate state andior county health department will 
review and may approve requests for authorization to use alternate 
construction techniques, materiais and joints on a case-by-case basis. 

d. No water pipe shall pass through or come into contact with any part of a 
sewer manhole. The minimum horizontal separation between water 
mains and manholes shall be six feel (ti'), measursd from the center ot 
the manhole. 

e. The minimum separation between force mains or pressure sewers and 
water mains shali be two feet (2') vertically and six feet (6') horizontally 
under all conditions. Where a sewer force main crosses above, or less 
than six feet (6) below, a water line, the sewer main shall be encased in 
at ieast six inches (6") of concrete for ten feet ( IO' )  on either side of the 
water main. Refer to the diagram below for ciarificati on. 

W:ENG:S?EL BUOY. 20GM.801 CONSTRUCTION SPECIFICATIONS (2010 UPDATE).IXIC 
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11. 

12. 

f. 

9. 

h. 

I. 

Sewer mains (gravity, pressure, force) shaW be kept a minimum of fifty 
feet (50') from drinking water wells, unless the following conditions are 
met: 

1. Water main pipe, pressure tested in place to 50 pi without 
excessive leakage, may be used for gmity MIS at 
distances greater than twenty feet (20') from drinking water 
wells. 

2. Water main pipe, presswe tested h place to 150 psi without 
excessive leakage, may be used for sewers and 
forcemainsatdistancesgreater~nhnentyfegt(20')from 
drinking water wells. 

No septic tanwdisposal field system shall be constructed within one 
hundred feet (1 00') of a drinking water well. 

All distances are measured perpendiwlarfy from the outside of the 
sewer main to the outside of the water main. Theee separation 
requirements do not apply to buikling, plumbing or krdividual house 
sewice connections. 

Use Mechanical Joint ductile iron pipe with Megalug thrust restraints a 
minimum of ten (lo') feet on each side of a sewer or storm drain 
crossing. 

when crossing existing water mains a minimum of 95% cornpadion is regujred to the bottom 
of existing mains. 

Arizona Water Company requires that no stwry be permitted to contact existing 
cemdasbestos or ductile iron pipes, unless authorized by the company. Shury may be 
poured inthe M o m  ofthe sewer trench stopping thtw inches (3') belowthe existingwater 
main. The beckfitl used around the main should be A 5  in suffided depth to prevent sluny 
from contacting existing main. 

WATER MAI N MATFRIAL SPEC1 FICATIONS 

Ductile iron pipe (Push-on type) minimum class 350, cement lined and conform to A W A  
C151. 

All main l i i  vahresshdl confonn to A W A  C500 with a minimum working pressure of 200 
psi. 

6i1m 
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Maximum joint deflection for 6" mechanical joint ductite iron pipe is seven degrees, seven 
minutes (7", 7') or nnrentyssven inches (27") per eightem-foot (18') lmgth pipe, for a 
maximum c w e  of one hundred forty-five feet (145'). 
Maximum joint defledion for 8" and 12" mechanbl joint duetile iron pipe is five degtees, 
twentyone minutes (So 21') or twenty inches (20") per eighfeen-foot (18') length pipe, for a 
maximum curve of one hundred ninety-fivefeet (1%'). 

Maximum joint defledion for 6", 8" and 12" push-on joint ductile iron pipe is five degrees (5") 
or nineteen inches (1Q") per eighteen-foot (18') length pipe for a maximum curve of two 
hundred five feet (205'). 

Brim 
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ARXZONA WAmR COMPANY 

Mr. Tony Geim 
US Pipc - Waterworks Morkecing Conauluals 
34522 N. scottsdalc Road 
Sousdale, Ariwna 85226 

Rc: US Pipe Sartinel Fire Hydmts and Resilient Wedge Gate Valves 

Sentinel Fire Hydrant: 

R d l k a t  Wedge Gate Valves: 

0 M o k l  US Pipe A-USPI 



ARIZONA WATER EQyM#n 

TO.- Tony Geigcr-US Pipe November 24,201 0 
Suhjecf.. us Pipe sentirrtl Fzre Hydrants and Wlfear w* Gate valves Page 2 
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February 21,2012 

Contractor 
/ 

Re: Fitting Specitications 

Dear Contractor: 

Effwtive March 1, 2012, Arizona Water Company (the 'Company'') bas changed its 
fitting specifications for Ductile Iron Fittings and Ductile Iron Flanged Fittings ("Fittings"). All 
Fittings purchased by the Company, on the Company's behalf or installed with the intent of 
being conveyed to the Company, must comply with the requirements noted below. 

Fitting!¶ 

Manufitcnued by Tyler or Union, Crosses, Elbows, Tees, Cap Reducer, Adapter, 
Plug, Blind Flange and Tapped Flange: Ductile Iron, Class 350, SSB, and Cast Iron 
CementLiUed. 

Ductile Iron Fittings (Push-0~ and M e c M  Joint) 

Ductile Iron Push-0~1 and M M  Joint ("UI") fittings for water lines shall be made 
of ductile iron per ASTM A536 and be cast in the United Sbtm of America. Fittings shall have 
USA cast on the fitting to designate they are made in the United States. All fitting!$ wiU be 
nmdktmd and tested in aocordance with ANSYAWWA C153/A21.53 for compact design 
and ANSYAWWA CllO/A21.10 for full body design. In a c c o ~ c e  with ANSYAWWA 
ClWA21.4 fitthp 2" - 3" will be single thickness cement mortar lined and 4" - 64" will be 
cement mortar lined. Fittings will be Asphaltic seal coated on the exterior in accordance with 
ANSYAWWA C104iA21.4. UI fittings with thgd d ( s )  will match ANSYAWWA 
C115/A21.15 and ANSI  B16.1 class 125 flanges. All fittings sball be NSF-61 listed hr use with 
potable water. 

Ductile Iron Flanged Fittings 



Contractor February21,2012 
Fitting Specifications Page 2 

Ductile Iron flanged fittings for water lines shall be made of ductile iron per ASTM A536 
and be cast in the United States of America. Fittings shall have USA cast on the fitting to 
designate they are made in the United States. All fittings will be manufi-tctured and tested in 
accordance with ANSVAWWA CllO/A21.10 design. Flange ends will match ANSVAWWA 
ClWA21.15 and ANSI B16.1 class 125 flanges. In accordance with ANSVAWWA 
C104/A21.4 fittings 2" - 3" will be single thickness lhd and 4" - 64" will be cement mortar 
lined. Fittings will be Asphaltic seal coated on the exterior in accordance with ANSVAWWA 
C104/A21.4. All fittings shall be NSF-61 listed for use with potable water. 

If you have any questions or quire  further information, please contact me at 602-240- 
6860. 

Fredrick K. Schneider, PE 
Vice President'- Engineering 
fm- ter.com . .  
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ARIZONA WATER COMPANY 

STANDARD SPECIFICATION DRAWINGS - DUCTILE IRON 

INDEX (E-8) 

E-9-1 TYPICAL GATE VALVE LOCATIONS 

E-9-2 INSTALLATION OF TYPICAL VERTICAL AND HOWZONTAL GATE VALVES 

E-9-3 INSTALLATION OF TYPICAL TAPPING SLEEVE AND VALVE 

E-44 INSTALLATION OF TYPICAL VALVE SUBJECT TO NON-VEHICULAR AND 
VEHICULAR TRAFFIC 

INSTALLATION OF TYPICAL THRUST BLOCKING SCHEDULE THRUST BLOCK 
FOR VERTICAL BENDS, AND MEGALUG THRUST RESTRAlNTS 

INSTALLATION OF TYPICAL PERPENDICUUIR FIRE HYDRANT 

E-9-5 

E-98 

E-9-7 INSTALLATION OF TYPICAL PARALLEL FIRE HYDRANT 

E-9-8 INSTALLATION OF TYPICAL 2" BLOWOFF DEVICE. AND AIR RELEASE VALVE 

E-49 INSTALLATION OF TYPICAL SINGLE SERVICE CONNECTION FOR A '/4" OR 1" 
METER 

E-SI0 INSTALLATION OF TYPICAL DOUBLE SERVICE CONNECTION FOR A Y4"AND 
1" METER 

E-41 1 

E-9-12 

INSTALLATION OF TYPICAL 2" SERVICE CONNECTION 

INSTALLATION OF 3" COMPOUND METER, 4" COMPOUND METER, 6" 
COMPOUND METER, 6" COMPOUND SERVICE, CONCRETE VAULT, AND 
NON-POTABLE PROPELLER METER 

E-9-1 3 INSTALLATION OF TYPICAL 4" THRU 8" DETECTOR CHECK VALVES AND 
3" THRU IO" REDUCED PRESSURE PRlNCtPLE DETECTOR WITH BYPASS 
METER ASSEMBLY (RPDA) FOR FIRE LINE SERVICES 

E-9-1 4. INSTALLATION OF: TYPICAL PRESSURE RELIEF VALVE ASSEMBLY . 
E-9-1 5 INSTALLATION OF TYPICAL PRESSURE REDUCING STATION 

E-9-1 6 PAINT COLQR SELECTION 

E-9-1 7 STEEL WATER STORAGE TANK 

E-918 HYDROPNEUMATIC TANK 

E-9-1 9 INSTALLATION OF WELL SHELTER 



E-9-20 

E-9-21 

E-9-22 

E-9-23 

E-9-24 

E-9-25 

E-9-26 

E-9-27 

E-9-28 

E-9-29 

E-9-30-1 

E-930-2 

INSTALLATION OF TYPICAL WELL WITH LtNE SHAFT TURBINE PUMP 

INSTALLATION OF TYPICAL WELL WITH SUBMERSIBLE TURBINE PUMP 

INSTALLATION OF COLUMN PIPE, OIL TUBE AND LINE SHAFT 

HOT TAP AND JUMPER METER CONNECTION 

INSTALLATION OF TYPICAL WATER LINE ENCASEMENT 

INSTALLATION OF CALCIUM HYPOCHLORITE TABLET CHLORINATOR 

INSTALLATION OF CHAIN LINK FENCE 

INSTALLATION OF SIDE HUNG WATER LINE SUSPENSDN 

PIPE WARNING TAPE, LOCATOR WIRE, AND LOCATOR WRE TERMINATION 

INSTALLATION OF A TYPICAL SAMPLING STATION 

WATER AND SANITARY SEWER SEPARATIOWPROTECTION 
PERPENDICULAR 

WATER AND SANtTARY SEWER SEPARATIONlPROTECTlON - PARALLEL 



5'- 

WJ 

> 

l a a 

I 

v I 

NOTE: 
The Distances from I.C. To Gate 
Vdves +e To Be Determined By 
The Rodus Of Proposed Pavement. 

I I1 

I II 
Cote Vdver Are To Be hrtdlad 
In The Above Locations h Such 
A Mmner That They WilNot Be 
Or Cubs 
c0var.d 6 y  Poving, sidewotks, 

=Location of woter moins from 
the propcrty line ma require 
olterotbn for co-ordotion with 
curb, $dewc*c. or paving requirements. 
Voriotms ore to be opproved 
by th. A.W.Co. Enwermg dept. 

1.c- 
5' 

u /  R/W a 

c 

PAVEMENT I 

I I  
P.C. - Point OF Curve 
R/W - Right-of-way Bowdory 
LC. - The Intersuction Corner I Of Right-of-way Lims 

I -1 

STANDARD SPECIFICATION 

TYPICAL GATE VALVE LOCATIONS 

FORTHE INSTAUANON OF 

H I w m  cco W.W. E-9-1-1 
m(n: 



FOR 6" Tlizouon l2" GATE V k v E S  
& d m r  R e s l i m t  Wedge Goto Vdvos 

Catdog Number A-2360-,, 
M W A W W A  C500 ConplSMt 

FOR l4" T l i r o U Q l  *" GATE V k V E S  
Reroknt W d p  Gate V ~ V H  

Cotolog Nunber A-2361-,, 
AUSWAWWA csO9 Compliant 

Tyler 562-A Cast ~ W I  
Volvr Box 

And C o v u  Per E-9-4-1. 

WJ. x H.J. Gate Valve Typicd 

AllVdves InstoW On Fvr Coot (5') Deep And 
Greoter k e  To Ba lnrtdad W i t h  A Valve Operator 
Extendon. MueVcr Cotdog No. 626441. 

ARIZUNA WAZ!ER ctmwm 

STANDARD SPECIFICATION 
FOR THE INSTALIATION OF 

TYPICAL VERTICAL GATE VALVES 



Bockfillwith ABC -4 
I to finished 

grade conlpoct and to  mo%\i 

I 
I 

from the top of the operating nut to 
find grade. 

I 

FOR THE INSTALlAllON OF 

INSTALIATtON OF BEVEL GEARED HOREONTAL GATE VALVES 

Valve Box b Cover Per E-9-4-1 

/- 
I 
1 
1 

-By-pass Gote Valve 
18" & 20" - 2"RWGV 
24" * 2.9 RWGV 
30" & 36" - 3" RWGl 

I 
I 
I 
I 

L I Z "  I x IT Concrett 

I Pier. Pour h Ploce 
I 

bl Compoctc 
To 100% Allconcrete slabs to be class "C", which is defined os concrete 

whose minimum compressive strength at U days reaches 
16OOpsiond at 28 days reaches 200Opd. per HAG Section 725, 
Table 725-1. Slabs to be formed and poured prior to vdve 
ins tdotion. 

------ --- ------- 
Concrete Slab, Typ. Wueller Resknt Wedge Gote Valve 

With By-Pass Assembly Catdog No. 
A-2361-20. The Bonnet and Stuffing 
Box ShallHave 3 M  Stoinkso Steel 
NutsIBolts grade and compact to 100% 

I 1 

greater are to be installed with a vdve 
operator extension Muelkr catdog 
N0.A-26441 The distance is meosured I STANDARD SPECIFICATION 

WITH BY-PASS FOR 18" AND LARGER VALVES 
0M.L .  m e r .  mm 

C6 I l2.07.2004 In I E-9-2-2 



1 
I 
I 

d 

No.A-2644t The distance b measured 

fmdqade. 
from the top of the operoting nut to 

Bockfill with 
to finished 
grade and 
compact to 

STANDARD SPECIFICATION 
FOR THE INSTAUATION OF 

INSTAUATION OF BEVEL OEARED HORIZONTAL GKIE VALVES 
VHTHOUT A BY-PASS FOR 18" AND M Q E R  VALES 

Mnt  -IY: w c  
CB I Q.07.2OWl 5.139005 I E-9-2-3 

ABC 4 
I 

Vdve Box L Cover PI E-9-4-1 

/ 
P 
i 

l2" ABC 
Compacted 
To looX -. 

&concrete stabs to be cbss "c", which is defined os concrete 
whose minimum compressive strength ot f4 doys reoches 
1600psiand at 28 days reoches 2000psi. per MAG Section 725, 
ToMe 725-1. Stabs to be formed m d  poured prior to vdve 
instdotion. 

------- ----- - , I  
t k d w  Rtsilient Wedge Cats Vdve 

Assembly Catalog No. A-2361-20. 
The Bonnet ond Stuffing 8ox shdl 
h e  304 Stainless StdNutr/Bdts 

Concrete Slob. Typ. / Backfillwith ABC to finished 
grade and cornpoet to mox 

&valves mstdiad on pipe five feet and I -MA W A m  mm I 
greater we to be instaled w i t h  o vahre 



STANDARD SPECIFICATION 
FOR THE INSrMLATloN OF 

I TYPICAL TAPPING SLEEVE AND VALVE 



v k w  Ro)( 

kphaltk P o v m m t  8' Cast tom "A" Frran 
vdve Box @I Corer 
r n k . d  "WATER" 

STANDARD SPECIFICATION 
~THE1NstAuAfloNoF 



clort 'C Concrotoe Typ. 

Fat Too 

-un&twbm 
Soil Typ. 

Booring k e a  

Undisturbed Sol 



NOTES 

1. 8ars h Cmc. Thrust b c k  To Be 
Cooted I/ 2 coats Coollor Epoxy 
or by Other Approved Method. 

2 . 6 ~ s  To Hove 90' Hodt 0 Their 
E N .  k Per ToMa Betow. 

I I 

._".."I. 

'6 6" S X S X S  

0 e 6  gl. 4'xJ'x4' 

6" 

Epoxy Coated Rebor, Typ. 

AlPipe md Fitthgs to be Poiywropped 

IhCbsa "6" c w r  
a concrote whose 
treqth ot I4 days 
t 28 doys reaches 
ection 725, Ta#. 7 Standard spec.€- 

I 
STANDARD SPECIFICATlW 

FOR THE MTALLATION OF 

THRUST BLOCK FOR VERTICAL BENDS 
-8t WlE 

JPK MJW 7-5-96 I a 01.16.2007 I E-#-&2 
I*1Iy.k 



I I 





NOTE: AIFkng.r. Bdtr. Nuts 
and Droh Hobs ShdBr Kept 
Free Of Concrete 

STANDARD SPECIFICATION 
FOR THE W U T l O N  of 

- 

TYPICAL PERPENDICULAR FIRE HYDRANT 



STANDARD SPECIFICATION 
FORTHEMALLATIONOF 



t y k r  562-A Valve Box I Cover 
w/Notch To Fit Flush Over Vdvo No.4 Meter Box With Lid 

STANDARD SPECIFICATION 

2” BLOWOFF ASSEMBLY 

FOR THE MALLATION OF 

-I 
a3 N n r I  r 03.20.1986 1 A O 3 2 1 a O 6 )  €*9-8)-1 

DIu*lr 



I -  

@ I 

99 

Allcopper Pipe Which Comes Into Contact 
With Concrete ShdBe Wrapped in 20 Mil 
Scotch Wrap 

NOTE: The HorizonldBnd Vertkd 
-t Of Tho Co or Line Will 
vay According To R e  Project conditions 

Minimum Depth Per kbna Wotw 
Compary Standad SpSdticotiOnt 

Y 
Trench Grad. 1 

R 
I O !  F I T T W  S w  I 

STANDARD SPECIFICATION 
FOR THE wmunIoN OF 

MPICAL AIR RELEASE VALVE 
-m 

CB U W I  plpp 03.20.#971 A08.24.2004 e-0-8-2 -rn 



MCopper Ppe Which Comes Into Contact 
With Concrete ShaUBe Wrapped h 20 Mil 
Scotch Wrap 

- -  -- 

STANDARD SPECtFlCATlON 
FORTHEJAIsTALu1K)N OF 

1 AIR RELEASE VALVE FOR THE NORTHERN REGION 



1" BdAngle Mater Volve 

Wudler H-lo889 Meter Bushing 
Two Req'd (Only for 3 4 "  Meter) 

For The Following Divisions Add A 
Meter Box For Frost Protection: 

lvcnimum depth of the meter for: 

Pinewood 24" 
36" Lokeside 

The dirtonce is measured 
from tha top of the meter 
box to the top of the meter. 

Mueler BR2B Series bonze 

IPST Or Toper Thread 

Pipe Depth Per 
E-8-1-2. Item 3. Overgaard 36" 

1" Mueller 8-25028 
PST x Compresh  
WCorporotion Stop 

1" Mud& 8-25008 
Toper x Compression 
Ball Corporotion Stop 

SAD01 F TAP TO C k  PVC. OR OIPIPE; 
NOTE: The mirbnum dbtmce between 
tops on moins other thon ductile iron is 12" 

NOTE: 
Only the meter is suppl&d by 
kizona Water Campany 

' 

I 
STANDARD SPECiFICATlON 

SINGLE SERVICE CONNECTION FOR A 34" OR I" METER 

FOR THE tNSTAUANON OF 

Oumw -e OXR 
CCO U.W. 3/20/86 1 A 03.17.2006 I g-S-9*1 



No2 Meter Box With Lid 

Two Req'd Per Meter 

Minimum depth of the meter for: 

Sedona 24" 
Pinewood 24" 
Lokeside 36" 
Overgocwd 36" 

The didonce b measured from the top 
of the meter box to the top of the meter. 

1"x 1 " ~  13.5" Stroight U-BcQRct 
M u s h  H-15364 
MIP Met x MP Outlet 

1" Brass 90. Street Ell 

1" M u d l ~  8-25028 
PST x Compressdon 
BalCorporotion Stop 

SADDLE TAP TO CA. PVC, 
QR DlPIPE 

NOTE: The minimum dirtonce between 
service taps on &S other than ductk 
iron is 12" 

NOTE: 
Only tho met- is supplied by 
kirono wotr  Company 

STANDARD SPEClFlCATlON 
FOR THE mSTALLARON OF 



For The Following Divisions Add A 
Meter Box For Frost Protection: 

khimwn depth of the meter for: No.2 Meter Box With Lid 

ueller H-l5364 
IP Inlet x MIP Outlet 

2" Muekr 8-25028 
RST x Compression 
BdCorporotion Stop 

2" Mwhr 8-25008 
Toper x Compression 
BaY Corporation Stop 

AlU2F-A WAZRR c- 



N0.4 Meter 60x With Lid 
(2 Required) 

SCntMI 2" Compound Meter 

Muellat 2" Mster Yoke 
Horizontal Inlet/Outbt 

FP x FlP 
e-2423-99000 

Valve Box 81 Cover per E-9-4-1 

b 

~fll2E-A WAZ!ER (IYIII! 

Tyler/Union 564-A 
Cost kon Vdve BOX. 
Bottom only (36%- L) 

Pipe Depth Per 
E-8-1-2. Item 3. 

L S o l l d  Cop Block \ L 2 "  Type 'K' Copper Tubing \ \  
~ u e ~ e r  2" Stroight 
Cougling. H-15428 
cc x Y P  

2" MueIler 300 BdlCwb Ydve 
6-25122 W/ 2" Brass SLplare 
WrCnch Nut Adopter 8-20299 SAoDl F TAP CO NNECTION \ 

L U W ~  B R ~ B  Series eoaze 
Service S o w e  - Ooubk Strap 

TO DUCT ILF IRON PIPE 
NOTEThe ~ m m  d i t t m e  between PST Thread 
service tops on mdns other thon ductae 
iron is 12" 



No. FITTINGS SCHEDULE 
1. 6" D.I.P. 
2. 
3. 
4. 
5. 
6. 2" Test Port 
7. 3" Compound Meter 
8. 3" F.C.A 
9. 
10. 3" Gote Valve flng 
11. 

6" G.V.B.&C. mj x flng 
6"x4" Reducer flng x m j  
4"x3'-0" D.I.P. Spoolflng x pe 
4" x 3" Reducer ftng 

3*x2'-0" 0.1. Spoolflng x pe 

3"x2" Flg Tee w/ 2" Companion F b g e  
12. 3"x4'-0" 0.1. Spool flng x pe 
13. 6"x2" Tapping Saddle - .  
14. 2" Copper Pipe 
15. 2" Muellet 825122 BallValve ~1820299 Nu 
16- 2" Locking BallVolve (normaWy closed) 
17. 2" MueUer H-15526 90" EUCC x CC 
18. 4" Megalug 
Is. 3" Slip-On Welding Flange 

20, 2ilm'x24"x8" Conc. Thrust Block P.I.P. 
21.1 575-LA Conc. Vault 

NOTE: 

1. Use Rowley pipe supports or equivalent 
as needed (See detoilbelowl. 

2. Pipe support locations to be determined 
by field personnel. 

3. &copper pipe thot comes in contact with 
concrete to be wrapped w/10-20 Mil. 
Scotchwrap corrosion protection tape. 

4. Allmechanical joint fittings are to be 
megdugged. 

5. Use .deflection fittings (45" Ens,) to 
achieve necessary depths I cover os 
shown on the standard specification for 
the installation of o concrete vault 
(E-9-12-5). 

I 

STANDARD SPECIFICATION 

3" COMPOUND METER 

FOR m INSTALLATlON OF 

-a 
MW I- 10/5/1993 I A08.29.20061 E-9-12-1 

IRUIW 
Com. Block 

cco 



W/V@ve Box 

7 

No. FITTINGS SCHEDULE 
1. 6" D.I.P. 
2. 
3. 
4. 

5. 2" Test Port 

6" G.V.B.&C. mi x flng 
6"x4'* Reducer flng x mj 
4"x3'-0" D.I.P. Spodflng x pe 

. L 
6. I 4" Compound Meter 
7. I 4" F.C.A. 

NOTE: I 
1. Use Rowley pipe supports or equivalent 

as needed (See detailbelow). 
2. pipe support locotions to be determined 

by field personnel. 
3. Allcopper pipe that comes in contact with 

concrete to be wrapped w/lO-20 Mil. 
Scotchwrop corrosion protection tape. 

4. Allmechanical jomt fittings we to be 

5. Use deflection fittings (45. Os.) to 
megWI9ed: 

achieve necessary depths & cover as 
shown on the standard specification for 
the instdotion of a concrete vault I (E-9-12-5). 

1 I 

STANDARD SPECIFICATION 

4" COMPOUND METER 

FOR THE IWAUANON OF 

-r@ 
MW IMm 10/5/1993 I A08.29.20061 E-9-12-2 

0IU.E 
Conc. Block 

cco 



-I 

7- - 
No. FITTINGS SCHEDULE 

1. 6 D.I.P. 
2. 6"' G.V.B.W. mi 
3. 
4. 2" Test Port 
5. 6" Comoound Meter 

C x  3'-0" D.I.P. Spoolflng x pe 

I 3p 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

~ W/Vdve Box 

6'x 4.4'' D.I.P. Spoolflng x pe 
6''x2" Topping Saddle 
2" Copper Ppe 
2" EaltVolve / Locking (Normally Closed) 
2y MueHer B 6 l 2 2  BaHValve ~1820299 Nut 

6" Megafug 
24"~24@*x8" Conc. Thrust Block P.I.P. 
575-LA CO~C. Vault 

1- 6.1 6" F.C.A. I 

1-8. I 6'' Gate Valve flna I 

NOTE: 

1. Use Rowley pipe supports or equivdent 
as needed (See detail below). 

2. Ppo support locations to be determined 
by field personnel. 

3. Allcopper pipe that comes in contact rw'th 
concrete to be wrapped w/10-20 MI. 
Scotchwrap corrosion protection tap&. 

4. Allmechanical joint fittings are to be 
megalugged. 

5. Use deflection fittings (45' Ells.) to 
achieve necessary depths dr cover as 
shown on the standard specification for 
the'mstdotion of a concrete vault 
(E-9-12-51. 

I .  

STANDARD SPECtFICATION 
FOR THE INSTALIATON OF 

I 6" COMPOUND METER 



15. =N' Flapper Check Valve 
16. 6" Megotug 

17. 24"x24"88" Conc. Thrust Block P.I.P. 
i 

=N - Size To Be determined 6y AW.Co. 

1 NOT&: I 
1. Use Rowley pipe supports or equivalent 

os needed (See detailbelow). 
2. Pipe support locations to be determined 

by field personnel. 
3. Mcopper pipe thot comes in contoct with 

concrete to be wrapped ~110-20 MI. 
Scotchwrap corrosion protect'm tope. 

4. Mmechicoljoint fittings ore to be 

5. Use deflection fittings (45' Ells.) to 
""sd"99*4 

ochiem dcesscuy depths & cover os 
shown on 'the standard smcificotion for 
the instwtion of a conciete vault 
(E-9-12-51. 

6. TO change from a 6" service to a 4" 
service. chonge oillisted 6" matarials 
to 4" materials. 

J 
I STANDARD SPEClFlCATlON 

FOR TN 1wsTA;LLATIoN OF 

6" COMPOUND SERVICE 
-.r. 

MW I" 10/05/1993 I A08.29.20061 E-9-12-4 
-.F. 

Conc. Bock 
cco 



Standard Engineered 
Varlt Cover 

l2" x 4" Concrete 

oncrete Vault E 

Vadt - Bose NO. 57543. 
Cover - Stondord Engineered Vault Cove  

.4874 &unhtan Dbmond Plate Cover 

-4874 GahranCzed SteetDiamond Rote 

.Double Torsion Spring Assisted Ooors W/ 

For Nan-Troffic Looding Areas 
or 

Cover W/ H-20 Traffic Looding 

Recessed Hasp 81 Sofety Lotchas 

1. 

2. 

TotalDepth Of Concrete Vault To 84 A 
Maximum 01 3-0" From Top Of Vault 
Cover To Top Of GrovJFI. 
Service Connections Larger Thon 6" In 

h t e r  WConform To Tho Sonu 
V a t  81 Cover Spacificationt. Size Of 
VoJt I Cover To Be Oetarmhsd By 
AcW.Co. Ene;nclcrs. 

t B 

STANDARD SPECIFICATION 
FOR THE w w m o N  OF 

CONCRETE VAULT 



INGS SCHEDULE 

. SpoolPieca Flg x Pa ClOxMa.1 

Gland (Thrust Anchor1 

- 
STANDARD SPECIFICATION 

FOR M E  INSTALLATION OF 

NON-POTABLE PROPELLER METER 
HIOUI)L 

MW I-, 7-20-95 ]A I E-9-l2-6 
D w l w  

JPK 

I NOTE: I 
1. Use Rowley pipe supports or equivalent 

as needed (See E-9-12-4). 
2. Pipe support locations to be determined 

by field pwsonnel. 
3. AlISched. 40 Stl. pipe outside of vault to 

be wrapped w/K)-20 Mil. Scotchwrap 
corrosion protection tape. 

4. All mechanical joint fittings to are to be 
rnegdugged. 

5. Use deflection fittings (45. Ens.) to 
achieve necessory depths & cover as 
shown on the standard specification for 
the installation of o concrete vault 
(E-9-12-5). 

ARIZONA W A  doilcpANlp 



UJ x Flanged Tee 

----_--_^_- 

314" Copper Test Por 

3/4" Copper Test Port No.2 Meter Box wlLid 
For Bypass Meter L 
Test Ports. Note: 2 
Meter Boxes For The 
Northern Region 

Customer Volve 

Concrete Block, Typ. 1 
&der H-K)033 
514" Brass Plug 

314" Brass Bdl 
Vdve.FIP x FP 

TEST PORT DETAIL 

To Meter 
. TWO ARE REWREO 

\Concrete Block. Typ. 
ks Required 

Trench Grade 
h J /  

UR x cc J 
STMOAlRD SPEQFWATIOAI 

mtHEmwn0)rloF 

TYPICAL 4" THRU B" DETECTOR CHECK VALVES M e r  H-15381 
314" Service fee 

-CI: 
10.16.1990 I A03.09.2007 E-9-13-1 

- __. 

YW I- DIyIm 
Y cc x cc From D.C. 

CB 



Resilient Seotcd Cote Vdve. 
Outride Screw & Yoke 
FlqxFlg - By Customer- - -  - 

Typicd- By Customer 

hrust Blocking Per 
ompony Standard 
-9-5-1 By Custom 

AUUZ!!ONA WA-paSm amwutrr 

STANDARD SPECIFICATION 
Wmum Depth Of Cover Over 
6" & 8" Monu is 36 Inches, 
l2" I Greater is 48 Inches 
Unless OHNrwiae Specified FOR THEIN8TAUA1IoN OF 

3" WRU 10" REWCED BRESSURE FRINCIPLESETECTOR 
WITH BYPASS METER ASSf3dBi.Y (RPDA) FOR FlRNNE SERVlCES 

CB MW 1" @-13-98 1 At-19-2000 I €*9-15*2 -.F. m.1: 



I 

&Copper Pipe Which Comes Jnto Contact 
With Concrete ShanBe Wrapped in 20 Mil 
Scotch Wrap 

NOTE: The HoritontdAnd VerticdMyunenI 
Of The Copper ~ i n e  W l V a r y  kcordng TO 
The Propct C d h  

Hinirnum Depth Per Arizona Water 
Company Standard Specifications 

Ductile Iron Pipe 
Size Per Plans 

\Trench Grade 

NOTE: 

1. Pressure relief valves are typically located just 
down stream of a pressure reducing station or 
where system conditions might be subject to 
greater than dlowable pressures. 

2, The relief vdve assembly ond vandalenclosure 
shay be located out of the roodway, but within 
the right-of-way or easement. 

I O !  FITTINGS SC- I 

STANRARD SpECtFlCATIohf 

TYPICAL PRESSURE RELIEF VALVE ASSEMBLY 

FOR 7HEINGTAuAnoN OF 



Trench Grade NOTE: 

FITTINGS SCHED ULE; 1 
2. 

3. 

2" Uumller B-25008 T a p r  x Camp. BdCorp Stop 

2" Type V'Ripid Copper w l N 0  Splices - Field Fit 
1. Pressure relief vdves ore typically located just 
down stream of a pressure reducing station or 

- 
where system conditions might be subject to 
greater than allowable pressures. 

2. The relief vdve ossembly and vandalendosure 
shdlbe located out of the roadway. but within 
the right-of-way or easement. 

STANDARD SPECIFICATION 
FORlWEJNSTTALunONOF 

PRESSURE RELIEF VALVE - NORTHERN REGION 



* 
W 
e- 
Q-' 

I N0.l FITTINGS SCHEDULE I 

l8.12" Colrp. Coup. (Roc(c.nl411) 
19. 12" CaDaniOn fk (1.f.t.) I 
2042" Low Fbr Ressu. RnLnmp Valvo F@ 
21.32" kh.a 40 su. Pb. 

p-CMKA WAZER caimmw' 
* * 

STANDARD SPECtFlCAPlON 

PRESSURE REDUCING STAWN 

I 

FOR THE WSTALlAnoU OF 



ems To Re Painted OSHA Orongpl: 
A. Electrical Conduit. 

A. Cholla Green 
B. Forest Green 
C. Sonoro Beige 
D. Red Rock 
E. Rock Brawn 
F. Deer-0 Pure White 
G. Elkhorn Cactus 

STANDARD SPECIFICATION 
FOR M E  INSTAUATION OF 

PAlNT COLOR SELECWN 

3/20/1986 [A 2/13/2001 I GS=(b=l 
-at m cco -m 



0 

STANDARD SPECJFfcATlON 
FORTHE INSTAUATON OF 

S M L W T E R  STORAGE TANK 



2" PROBE CONTRO 

1 V'X 15" M 4  

LEVEL CONTROL AIR RELIEF VALVE 

SlGHT GLASS w/ \&[ VALVE 
PRESSURE RELIEF 

I I  

ABUZUMA UTA ctMwPm 

COMPRESSOR 
AIR LINE 

l" CONTROL 
CONNECTION 
(5  TYP.) 1" CONT 

CONNEC 
(5 TYP. I 

I= T / OUT- MANWAY F N  

1. ALL HYDROPNEUMATIC TANKS S W L  BE DESIGNED & CONSTRUCTED IN ACCORDANCE WITH THE CURRENT 
REQUIREMENTS OF THE ASME CODE FOR UWlRED PRESSURE VESSELS SECTION VWI. OlWSlON 1. 

2. FINISHED TANK SHALL BE MSINFECTEO IN ACCORDANCE WITH AOEQ BULLETIN No. 8 BEFORE BEING 
PLACED INTO SERVICE. 

3. THE WELDED STEEL HYDROPNEUMATIC TANK WILL BE COATED AS PER AWWA SPEClFlCATlON DlO2 b 

4.THE FOLLOWING JNFORMATION WILL BE INCLUDED WITH THE APPLICATION FOR APPROVAL TO CONSTRUCT. 

NSF STANDARD 61. 

1. Tank Location 

2. Tank Length 

3. Tonk Diameter 

HYDROPNEUMATIC TANK 

I -  MW I" 3-20-1986 I A 01.163007) E-9-18-1 
ut 

JPK 
DI)*wI w. 



NOT 
CONVERTED 

TO 
CAD 

-~ 

ARI;%ONA MPA!C&X t x m m m  

STANDARD SPECKICATION 

W E U S M L E R  

FOR THE INsTAUAMlu OF 



2. System Preiswe 0 Water Main - 
3. Design G.P.M. - 
4.Pump Controlled By - 
5. WellDoes Not Lie Withm The 100 Year Flood Plain. 
6. WeUDoes Not Lie Within MO Feet Of A Septic Tonk. 
7. WellDoes k t  Lie Within 50 Feet Of A !Sewer Line. 
8. WeUOoes Not Lie Within 100 Feet Of A Oischorge Activity Which 

9. WeNDoes Not Lie With in  lOQ Feet Of An Underground Storage Tank. 
10. WcHDoes Not Lie Within 100 Feet Of A Hatordous Waste Foeilitv. 

Requires An hPP. 

11. All Woter Rebted Fittings Iwt Conform to N.S.F. Standad 61. 
12.The Wdls Not Located Within 500 Feet Of Surface Woter. 
13.The Site WfflBe Groded To Provide Adequate Drainage Awoy 

14. 6.86 Ibs. of Davis 08084 -Grey Dye. Per Yard, For 2500 PSI 
Concrete 

3 
From The Well. 

STANDARD SPECIFICATION 
FOR THE INSTALlATION OF 



Production Meter 

-4 Bor. cont. To Enist. Wotr udn 

Conc. W l a l k d  

2. System Pressure 0 Water Main - 
3. Design C.P.M. - 
4.Pump Contrdled By - 
5. WellDoes Not Lie Wit* The 400 Yeor flood Wn. 
6. WeHOoes Not Lie Within UIO Feet Of A Septic Tank. 
7. WdlDoet Not Lie Within 50 feet Of A Sewer Line. 
8. WeNDoes Not Lie Within 100 feet  Of A Discharge Activity Which 

9. WdlDoes Not tk  Withm UXJ Feet Of An Underground Storage Tank. 
10. WelDoes Not Lie Within 100 Feet Of A Hazardous Waste Facility. 
11. A41 Water Related Fittings WitlConform to N.S.F. Standard 61. 
12.The WeHIs Not Located Within 500 Feet Of Surface Woter. 
13.The Site WillBe Graded To Provide Adequate Drainage Away 

Requires An WP. 

From The Well. 
r 4'-0" 

b 

(w311ypRIykr 

b I+ 

STANDARD SPEClFICAllON 

I ;  
FOR THE EIGTAtuTIoN OF 

6'-0" J TYPICAL WELL W1 SUBMERSIBLE TURBtNE PUMP 
MIf 

iplr 1""" MW. E-9-21-1 
,DUrc - 



AllNew Purchases To Conform To The Following: 

Column PiDe 

4" I.D. - 
6" 1.0. - 
8" I.D. - 
10" 1.D.- 
12" 1.D.- 
14" 1.D.- 

Threods 
I t  

I* 

II 

11 

11 

Per Inch 
I, II 

.I II 

,I IS 

S I  II 

I, I. 

Tapered 
II 

0- - Peerless Type 

11/2'* O.D. - 14 Threads Per Inch Right Hand 
II II I 1  l a  2" O.D. - 12 I 1  

3" 0.0. - 10 
31/2*' 0.0. - 10 I 1  

4" O.D. - 10 I1 II I S  II 11 

II 

I. I ,  I 1  11 II 

II IS I 1  I 1  

21/2" O.D. - 10 I1 I 1  II I1 

Line Sha f t  

%'I 0.0. - 10 Threads Per Inch Left Hand 
I1 #I I 1  

I 1  m i  11 II 

II I, I, I ,  

I1  II II 

I1 II II 

I 1  I, II  I1 I1 

II 

II 

I t  I 1  

I 1  S I  

1,' O.D. - 14 
1-3/16" O.D. - 10 
1-1/2" O.D. - 10 

1-11/16" O.D. - 10 
1-15/16" O.D. - 10 
2-3/16" 0.0. - 10 
2-7/16" 0.0. - 8 I, I 8  I 1  I. I. 

Hand 
I, 

J 
STANDARD SPECIFICATION 

COLUMN PIPE, OIL TUBE AND LINE SHAFT 

FOR THE 1NSTALUTK)N OF 

DDYW cco I-" MR 



L T H R U S T  RooOK; PER E-9-5-1 

STANOARh SPECIFICATION 
FORTHEINSTAUATIONOF 

: 

I HOT TAP & JUMPER METER CONNECTION 



Two Spacers Within 2 ft. 
Of Eo& End Of Casing (typ.) 

StcdCasing Pipe A r 

PUModdC Rubber End Sed 
W i t h  Stohless SteelBahds \ Carrkr Pipe with Fidd-Lock Gaokets 

C R O S S  S F C T 1 .0  4 
The cosikg spacers shdlbe the PSIRongw nCosing Spacers os 
manufactured by Pwline Sealond Insulator, hc.. Houston, Texos. 

S E C T I O N  C U T  
End Sods 
After insertion of the corrkr pipa into the coshg. the ends of the casing shdlbe closed by 
hstdling 1/8" thick synthetic rubber end re& equalto the PSfModd"C" end Sedos monufoctured 
by Pipefine Sedond Insulator, brc.. Houston, Texas. 

VOTE: The Carrier Pipe Shdl8e Polywropped 
Prior To The uta Instdlation 81 
Insertion Into The Carrier Casing For 
Divisions Reqdring Polywropped Pipe. 

I 6" - 8.66" 1 6" - t1.W I 
I 8 - 10.62" 1 8" - 13.37" ~~ I 

~ - 

16" - 19.74" l6" - 22.56" 

20" 23.90" 20" - 27.08'' 
I 

.Thickness Of Skid To Extend A Minimum of 
%'' Above The O.D. Of The Pmc Eellor Gland- 

24" - 26.W 24" - 31.58" 

30" - 35.40 30" - 39.12" ARZZOM WAERR cmamau~ 
36" - 41.64" 36" - 46.00" I 

1 48" - 55.94" I 48" - 60.00" 1 I STANDARD SPECIFICATION 

I FOR THE INSTUTlON OF 

I NPlCAL WATER LINE ENCASEMENT 





hoin Link Fobric 

- 
ARLZONA WA!EER cau~mw~ 

1-7/8" 0.0. 1.74 lbs- P/L,F. 

2-7/8" O.D. 4.64 Ibs. P1L.F. 

2-718 0.0, 4.64 Ibs.P/L.F. 

2-718" 0.0. 4.64 h.PfL.F. 

1-518'' 0.0. 4.64 Ibs. P/L:F. 

9 Go. 2" Mesh Gdv,  Before Weave 

Bab/Unuckle 

Pressed Steel 

2-112 G0.12 Point 

1 P i ie /45 '  Arm 

9 Go./Galv. 

Wx24" h Concrete 

8x30" In Concrete 

ASTM A-256 

ASTM A-256 

ASTM A-256 

&TU A-256 

ASTM A-256 



1. Mhimun 2 Supports Per 
Jdnt Of me. 

2. MBotts S h a l l b e  A Lock 
Washer Under The Nut. 

3. A U I t s  ShoRBe Stainless 
Steel Series 304. 

S E C T I O N  X - X  

Conc. Bidge Structure 1 

S U S P E N S, I  0 N D E T A I L 

STANDARD SPEClFl CAT1 ON 

SIDE HUNG WATER LINE SUSPENSION 

FOR THE WSTMIAWN OF 



Existing Grade 7 3" Terra Tape. Imprinted 
'ARIZONA WATER Co.' 

014 AWG Sdid 
Copper Locator Wire 

TYPICAL WATER TRENCH DETAIL 
Size Ppe Per Plans 914 AWG Solid Copper Direct-Bury Locotor Wire 

Polyethylene Encosement per M 
Method 'A' - Wet Trench Condti 

10 MilVhylTqpc - Typ. 

TYPICAL PROFILE VIEW 

WIRE GENERAL NO TES: 
1. W pipe shallhove 44 AWG Solid Copper 
Direct-Bury Locator Wire Instolled Directly To 
The Polywrop At 45' From The Vertical Center 
Of The Pipe and ShdlBe Attochsd Using IO 
Mil Vinyl Tope. 

Of Each Valve Box and Be Capable of Extending 
12" Above the Top Of The Box In Such A Manner 
So As Not To Interfere Wi th  Volva Operation. 

2. The Locating Wire ShanTerminote At the Top 

TAPE GENERAL NOTES: 
1. Use Terra Tape 3" Morkhg Tape As Manufactured 

2.The Tope Is Blue 8t Imprinted 'ARIZONA WATER Co.' 
3. INSTALLATION: The Ppe Warning Tope ShoUBe 

Installed Over MWater M r  And ShoUBe Buried 24 
Inches Betow The Swface Over The Center Of The Pipe. 
A) The BockflSholBe Sufficiently Leveled So Thot The 
Tope b Instaled On A Flot Sufoce. 
8)  The Tope ShdBe Centered In The Trench With The 
Printed Side Up. 
C) Care ShollBe Exercised To Avoid Movement Of The 
Tape While The Remainig Bockfillls Moved Into The Trench. 

By Reef Industries Inc. Of Houston, Texas (1-800-231-2417) 

STANDARD SPECINATION 
F O R T H E I N S T U ~ O F  

I PIPE WRNING TAPE AND LOCATOR WIRE 
-n: IICIDYIDW I* 

CB 1 * 03.24.@97 I A09.27.20061 E-9-28-1 



6 Cost Iton "A" Frmw 
vakn e x  I Covr  
ylakd "WATER 

mu AWG sori C-PW 
Direct-Bury Locator Wke 

Polyethyhe Encasement Per W R A  I 
Method *A'- Wet Trench Conditions 7/ = J 

*. 10 MilVinylTape - Typ.7 

\ / 

I WAZRR collllp~~~lp I 
I J 

STANDARD SPECIFICATION 
FOR ME INSTAUAllON OF 

I LOCATOR WIRE TERMINATION 
o ( u W  -I kR 

CB I 09.27.2006 lA E-9-28-2 



-Kupferk Foundr Compm 
Ecliple 0 8 8 ~ ~  4omplirg Xotion 
for the Northern R e w .  use 
Eclipse .88 

Desert Tan or Forest Green 
-Locking Aknnhum In 

r3" Thick Cmcretp Slab II r 
/ 

J 
STANMf2D SPECIFICATION 

SAMPLING STATION 

FOR THE IN8TALLATIoN OF 

HIMDm 
CB Mw 1 01-7 la H).2Ql 

onr n u n :  



a 
4 

I 
\ " I  f 

33NVlS 10 I 
NoIlwvd3s 





I 

I 



I .  



ENGINEER'S CERTIFKATE OF COMPLETION MID~JALWIIPIICTKW("ECC" 
AlUZONADWARTREWOFENVlRO NuENfALavAuly 

appmximately 532 LF of 3-inch plastic Wer line with 6-inch DIP and r e W  appurtenances, 
along Hidden Pmes Drive, Lakeside, Navap County. 



I. 

2. 

3. 

j 

._". 

FEEJRUARY 3m, 2009 



knaiy ta Hecull POL Unlls Djluhon Batch Prepared Unulvzed Mehod Notes 

Legend iechnica: Servlcss ofkrironc, inc. 
DRAFT: Microbiology 
E. coli Abaen! Pt'h 1 BZEO(j69 OSTIu12 12.56 w22112 1255 SM 92238 

Anaiyte Resull POL Units Dil i rbn  Belch Prepared Analyzed htelhod Notes 
Legend 'i echnical Services of Anrorie, inc 

DRAFT. hTlcrooio~ogy 
E coll Aosent F M  1 U 7 W X Y  OS/2I/1: '12 Gt 05/27/1: i Z  55 SfJ 92738 

i iinnlyto Rosul' PQL Unlts DiIri(lon Bakh Proparod Analyzed Meihod Note.. 

Legend Tcchnirn! Sorvlros ai AllZOha, inc 

~ _ _ -  DRkFT; Mlcrabloiogy 
E coh Absent PIP 1 R2tOF69 05n2112 12 55 W l ?  12 65 SM 92238 





Z. 

4: 



. . . .  

ENGINEEREMG REVIEW SECTION 
DATA REQUIRED WITH ECC 

be issued without the data identified below m BoooTdllllce with Arizona Administrative Code .(A.A.C.) RI 8-5-508(c). Please attach 
allsllppllementaliIlhnah ' andcalculmdioastotllis fonn. 

1. 



I 

knaivte 

Legend Technical Services of Arizona, lnc. 
DRAFT: Microbiology 
E. coli Absenl PIA 1 B2E0669 0512Zf12 12% O%ZZ/ii il:55 SM 92'L3!3 
Total Coliforms Absent PIA 1 B2E0669 05/22/17 1255 05/22/12 1255 SM 92238 

{ iuiaiyte Result PPL Units Dilutiori Eatch Prcnared Anaivzed Nielhod koter. 
f 

Legend Technical Services o! Arizona iric. 

DFcMT: Microbiology 
Ahsonl PIP, 1 RZEDGEFI Ll5122112 1'55 rjfii22ilZ '(2.55 3 4  Y223E: - .. 

E. Cot! 

Method luolr- 1 Hesul' W C  Units Diiubori Batch Prepared k n a t \ i ~ d  

Leg?rid Tiechnica! Servic",s 0: iirizonz, Ir?c 

DWFT: Mic rob io~og~ 
E. coli Ahsenl PIA, 1 B2EOF69 0512217:' 11.55 05!'2~12 72.55 Shh $2236 

Absent PIA 1 82EU66C' 05/22/12 1255 05/22/12 1255 SM 32238 
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THIS I S  YOUR NOTICE TO PROCEED WITH THE POLLOWINO PROJICT(S)): 



ARIZONA WATER COMPANY 

SPECIFICATIONS 
GENERAL CoMDlTlONs OF CONTRACT: E 4 1  

CONSTRUCTION SPECIFICATIONS: E-8-1 

STANDARD SPECIFICATION DRAWI~S:  E-9-1 

2007 EDITION WITH 2010 REVISIONS 



ARZZONA WATER compAnw 

GENERAL CONDITIONS OF CONTRACT: E-4-1 



WATER COMIWUY 

E 4 1  

GENERAL CONDITIONS OF CONTRACT 



1. 

2. 

3. 

4. 

5. 





8. 

10. 

11. 

12 

13. 

14. 

15. 



16. 

1 9. 



20. 

21. 

22 

23. 







35. 

36. 

37. 

A 



C. 

38. 

39. 

40. 



41. 





ARIZONA WATER COMPANY 

CONSTRUCTION SPECIFICATIONS: E-8-1 

ERRATA 201 0 



A. 

B. 

C. 

D. 

E. 

ARfZCMKA WATER cxnu~my 

CONSTRUCTION SPECIFICATIONS 
FOR THE INSTALLATKlN 6 F  WATER DISTRIBUTION SYSTEMS 

DUCTILE IRON 

E-8-1 

DEFINITIONS 

Cotnwqy. The words "Company" or "Arizona water Cosqxq" mean Arirona Water 
Company, and where applkable, any division of Arizona W&er Company, whcm principal 
placeofbusinessislocatedat3805NorthBladcCanyonH~y,Phoenix,Arizona85015- 
5351 (Post Wi Box 29006, Phoenix, Arizona 850589000). 

. The words "Company's Authorized Representative" 
mean any other of the Cmpa9, and,any of the Company's Engineers, any Division 
Manager or SupeJintendent of the Company and/or such other pemon(6) d e s i  in 
writing as the "Company's Authorized Representative" by the President or any Vice 
President of the company. 

C-. The word "Contradw" means either an individurd or other entity employed to do 
the work as shown on the Constrwtion Drawi ngs end as specified herein. 

. T h e w o ~ " C o n s t r u c U o n ~ ~ m e a n ~ p r e ~ b y o r o n  
behaff d Arizona Water Com pany. 

Cantrect.Theword"Contract"meansthewrlttendocument~ied'ProposaVContract"when 
such document has been signed by an offfaerorotherautho&ed representativeofboth the 
COntractDt andthecompany. 

(v1- 
W K D  
E-8-14 



CONSTRUCTION SPECIRC;B71C)NS 
/ FOR THE WS7'ALLATHlN OF WATER MSnttBUTIO# SYSTEMS 

DUCTILE IRON 

All work is to be completed in 8 safe, winkmanlike manner and in 8ccoTd8nce with these 
Consbudion SpecMcations; any deviation therefrom must be approved In writ i i  by the 
Company. 

Installations must conform with the requirements of aU gwernmml regulating agencies 
and the cost of conforming to such mguktiins must be included in the unit bid prices. 
Examples of such regubtions, without attempting to be inclushre, are: 

a. 
b. 
c. 

d. 

Special compaction and paving for street crossing. 
Shoring when required because ofthe trench depth. 
Closing a trench in those areas where IID open trench is allowed 
overnight. 
Barricading and traffic control as required. 

2. LOCA TiON MARK IN@ 

Alignment stakes as required in the opinion of the Company shall be fwnished by the 

offsets. Under normal drwmstancgs these will $efWenw the pipeline location five feet (5') 
into the right-of-way measured from property pins. Grade rptakes wiibe provkled only when 
theconstnfcbon OrawingsshowapipelinedepthotherWancoveredin~eS~ns. 
It is the responsibility of the Contrador to preserve all survey work. 

company tothe contmcw end shall be set by the C o m  atagreed u p o n i m  and 

3. TRENCH EXCAVATIOf!4 

The trench location is to be determined by the Construction Drawings. 

FOR &INCH OR SMALLER PIPE: The depth ofthe trench prior to pipe laying shall be such 
that the finished pipeline shall have between thkty-six inches (36") and forty-two inches 
(42") of cover unless 04herWise specifi ed on the Cons- Drawl ngs. 

such thatthe finished pipline &ail have between forty- inches (48") and sixty inches 
(60")ofofcWeressdhermse * specifiedontheconsbuction~ngs. 

The width of the trench at and bekw the level at the top of the pipe shall be a minimum of 
twelveinches(1r)~~theartsidedlame~ofthepipe~landamrtxhnumoftwenty- 
four inches (24") plus the outshfe diameter of the pipe barrel. 

The bottom of the trench shall be accllfafely graded to provide a unifm bearing for each 
length of pipe forthe Ml length ofthe pipe. If the native material on the trench bcdbm can be 
masonably dug by hand, bell holes shall be dug for the joints sothat the joints in no way 
support the pipe. native rnabtWs such 88 rock are encountered during trerohhg that 
will not provide a unifcm support for the pipe, the ttench will be over-excavatetd an 
additional six inchss (6") and suitable bedding material HIS11 be placed m the trench. 

FOR 12-INCH AND LARGER PIPE: The depth of the tfBn& prsOr to pipe layins ShaN be 



Bedding material will be placed by hand in four-inch (4')Jfts and compacted to ensure 
uniform compaction and to eliminate any voids under the pipe. When the space between the 
pipe and trench bottom varies, this must be backfilled and aompacted in four-inch (4") l i i to 
the mid-section ofthe pipe. 

whenever the trench is over-excavated for whatever mason, the trench battom will be 
brought up to the cotfed depth at the contractots expense using e m  method (a) or(b) as 
follows: 

a. A.B.C. material shaH be used and compacted to a uniform density of not 
less than 80% ofthe maximum density as determined by AASHTO T-99 
method A and T-191, 

b. Native material 100% of which will pass through a one and one-half inch 
(1%") sawn and at least 20% of which dl pass throu~h a number4 
screen shall be used and compact6d to a uniform density of not less 
than 85% of the maximum density as determined by AASHTO T-99 
method A and T-191. 

4. MA T E R M  TO BF P R 0- BY CONTRACTOR 

Unless otherwii specified ontheconstnrction thwings or in the Contract, theContractor 
willsupplyallofthenecessatymaterialswhichwlllbecomeapemran~andi~ralpriutof 
the water distribution system, including concrete blocking, anchors, backfill material, paving 
material and supplies used during the prosecution ofthe work. All materids provided by the 
contracdw to c o n m m w a W d i s W W n  system must be NSF Standard 61 approved. All 
potable water pipes and fittings shall have NSF-PW seal. Cmtntction materials used in the 
water system shall be lead free as defined at AAC R264-504 and R18-1-101. The 
Contractor will provide the folkwing m atetials: 

a. FIRE HYDRANTS: Mueller Super Centurion 25Q Fire Hydrant, meets 
ANSUAWWA C502 Standard, Model No. A423,5W main valve opening, three 
way, 6" Mect?anScal Joint Short, 1%" pentagan operating nut, color - yellow, 
drain open, open diredion - I&, 4' or 4'6" bury depending on a p p l i n .  For 
pumperwxlhosenonleinformationseebelaw. 

(1) 1 - 4" Pumper Nozzte, NST and 2 - 2%" Hose Noazles, NST. (These 
l o d c ~ ~ ~  only: Ajo, Casa Grande, Coolidge and San M atluel.) 

(2) 1 - 4%" Pumper Nozzle, NST ernd 2 - 2% Hose Nozzles, NST. (These 
IoCatDons only: Apache Junction, A b e a  Cky, Lakeside, Oracle, 
Overgaard, Pinewood, Rim&, sedona, Sma V I .  Whlte Tank and 
Winkelman.) 

(3) 1 - 4%' Pumper Nozzle, NST and 2 - PA" Hose Nozzles, NPT (Bisbee 
only-) 

(4) 1 - 3" Pumper Nozzle GA 6-350 (6 threads per inch, 3.50 pitch diameter) 
and 2 - 2%" Hose Nodes, NPT (Miami only.) 



b. 

C. 

d. 

e. 

f. 

9. 

h. 

1. 

io 
k. 

(5) 1 - 3%" Pumper Nozzle GA 6-41 1 (6 threads per inch, 4.1 1 pitch diameter) 
and 2 - 2%" Hose Nozzle, NST (Superior only.) 

FITTINGS: Manufactumd by Tyler or Union. Crosses, Elbows, Tees, Cap, 
Reducer, Adapter, Plug, Blind Flange and Tapped Flange; Ductils Iron, Class 
350, SSB, Cast Iron Cement Lined. 

(1) Foster Adaptors for MJ, made by Inkrc3: Corporation: Availsbte Sn size 4" to 
16.. Part NO. 4" 
12" = 12FA-BC, 16" = 16FA-BC. 

4FA-BC. 6" = WMC, 8" = 8FA-BC, 10" 1OFA-BC, 

DETECTOR CHECK VALVE: Muelled Hersey EDC 111, iron body, including 5/8" 
x %" Trim Kit. Trim Kit Part No.: 4" = 282080,6" = 282082,8" = 282085,lO" = 
282496. 

GATE VALVES: Mueller Resilient Wedge Gate Valves, meets A W A  C509 
SpecifiCatiOn, 250 psig, Non-rising stem, Rert No. A2360 sizes 4" through 12" ; 
Part No. A-2361 sizes 14" through W ,  law zinc stems, epoxy coated Mi 
and outside to meet the NSF 61 rating. The bonnet and stuff~ng box shall have 
304 stainless steel boltdnuts. 

TRACER WIRE and WARNING TAPE: 

1. TRACER WIRE: ShaU be d i m  buty AWG #14 d i d  oopper wire, 
Color. Blue. 

2. WARNING TAPE: Reef Industries, Standard Terra Tape in 3" widths. 
Color. Blue and imprinted 'Arizona Water Company'. 

AIR RELEASE VALVE: Crispin Model ARlO with 1" NPT inlet and W" NPT 
outlet, cast iron body and top flange; with a 5/64" odfice with stainless sw 
valve sealing faces and BUNA-N rubber. 

PRESSURE RELIEF VALVE: Watts 174A, Model M, 2" inlet, 2" outlet, Bronze 
Body, 301b. to 1501b. pmssure range. 

MEGA LUG: Mechanical Joint rcrstraint RKlcle of ductile iron conforming to 
ASTM 53680,250 psi made by EBAA Im, Inc., series 1100 or equal. 

METER BOXES: 

(1) Concrete Box with a steel regular lid, Number 1: Tucson specification. 

(2) Concrete Box with a steel regular lid, Number 2, 3, and 4: Phoenix 
specification. 

PIPE, COPPER Type K Sost copper in 60 or 100-foot coils, per ASTM 888. 

PIPE, DUCTILE IRON: Ductile Iron Pipe, Cement Lined, Push=on, conform to 
current ANSI/AWA Specification A21 .51K=151 , Pressure Class 350 (sizes 4" 
through lT), Pressure Class 250 (sizes l4" through 20"), or Pressure Class 
200 for 24" thmugh 36" pipe. Vendors: 



I 

(1) Pacific States Cast Im Pipe Company 
(2) GMnPipe 
(3) United States Pipe and Foundry Company 
(4) American Ductile h Pipe 
(5) CIaw Pipe (McWme, Inc.) 

1. PIPE, PLASTIC: Plastic pipe, C-900 PVC psr ANSUAWA C900, Class 150, 
sizes 6" #rough 12". NSF61 approved. Furnished in laying lengths of20'. The 
barrel shall cocdorm to the outside dimensiQns of steel pipe (IPS) or cast iron 
(Cl) pipe eqlrkralent and the wall thickness of dimension-ratio (DR) 18. 

POLYETHYLENE ENCASEMENT (pdywrtrp): For all pipetlne and related 
fittings installed, EXCEPT for the Codidge Division. Minimum 8 Mil. and 
installed~AWWAC1051A21.583andAStM~7~.Manufaotwedbythe 
Pacific States Cast lron Pipe Company. Thb wrapping tape shall be minimum 
10 mil. vinyl tape. No dud tape shalt be used. 

m. 

n. COUPLING Mueller, straight three part union, tested to meet ANSI/AWA 
C800, H15403, conductive compression. 

Mueller, H15428, straight coupfing, conductive compression by male iron pipe, 
tested to meet ANSUAWA CBOO specificdion. Size: 2". 

Mueller, H15451. stmight coupling, conductive compression by female iron 
pipe. tested to meet ANSIlAWA C W  speciflclttion. Size: 2". 

Viking sohnson bmd, sold by M u e l k  WFit Straight (2"-24"), MaxiFiO(tra 
Straight (4.4") or Maxistep Transition, testad to megf AWWAlANSl C.219-91 
spdicatbns - certified to IS0 9001:1994 1 Smith - Blair Quantum. 

0. STOP, ANGLE METER, BALL: MueUer, valve, 824258, conductive 
cornpmssbn by meter swivel nut, tested to meet ANSVAWA C800, size 9 8  
" x %" x %"for a %" senrice or size 1" fora 1" service. 

Mueller, valve, 624265. female pipe thread by meter swovel nut, tested to meet 
ANSllAWA C8#, size 5/8" x %" x %*" fiw a 34" stanrice or size 1" for a 1" 
SSMiCe. 

STOP, CORP: Muelk, ball valve, 825008, taper thread by conductive 
compression, tested to meet ANSI/AWA CBOO n, sizes: %", I" 
and 2". 

Mueller, hJl v-, 825028, iron Pipe thread by conductive comprrtssion, tested 
to meet ANWAWA C W  specification. Sizes 34". l", and 2". 

p. 

Muelter, 300 Ball Curb Valve, 8-25122, taper thread by conductive 
compression, tested to meet ANSI/AWA C800 specifications, size: 2". (2" 
service) 

M8106 
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Q- 

r. 

S. 

t. 

U. 

V. 

W. 

X. 

STOP, CURB: Oriseal valve, H10291, imn p@e thread by iron pipe thread, 
quarter turn check, brass, tested to 300 psi pressure, teeited to meet 
ANSUAWA C800 specification, size: 2". 

Mueller, 620283, Mueller 300 ball curb valve, female iron pipe by female iron 
pipe,quertertumcheck,terrtsdtomeet~SIIISWWAC800specificatktn . Size: 

TAPPING SADDLE: Smith Blair, Cast Bronze ASTM-8584 85-5-54, double 
strap, iron pipe thmds, Models 321 and 323. Washers am silkon bronze, 
ASTM-636. ogwkets are grade 60 Bum N, or M~mIler bronze double strap 
sewice saddle, BR 2 B serles, cast bronze, ASTM-B685,85-5-5-5, or Hlt3084, 
200 psig, meets ANSllAWA C W .  

2". ( B W d  E-9-8-1). 

TAPPING SLEEVE: Mueller H304 Stainbs Steel Tapping Sleeve, JCM 432 
1&8 Type 304 Stslinless Steel Tapping Slesve, R o m  "SST Type 304 
Stainkws Steel Tapping Sleeve or CASCAM-styk CST€X stainleas steel 
pressure-rated tapping sleeve. 

TAPPING VALVE: Mueller Reoilient Wedge tapping valve, Catalog Number T- 
2360.18, Class 125, sizes 4" through 12"; T-2361-16, Class 125, sites 14" to 
36" all wiul Type 304 stainless steel fa8temm; bypass valves are required on 
18' - 36" valves tt%nge by mechicat joint perANSI/AWWA C1 1 1, iron wedge, 
non-rising stem. Epoxy coated interiodexbriorper ANSUAWA C550 for NSF 
61 compliance.250PSIrangeforvalves4"to12".150PSIranggfwvahres14" 
to 36". 

USRANCH: Mueuet, H15334, I" male ironpipeby34"mabiron pipe, tested to 
rrteet ANSIIAWWA C800 specification. She: l a x  95" x 13%", straight li. 

VALVE BOXES Valve Box with Cover, djabble, Tyler 562-A or equal, 
made of cast hn. 

VAULTS: Utility Vault Company, Chandler, AZ. 

(1) 4484-WA concrete vault with a 3860 rrfuminum douMe torsion door with 
arecegsedpadlockhasp,two-18" x24"certterknockouts. 

(2) 575-WA concrete vault with 8 4874 aliwninum double tordon d m  with 
a massed padbck hasp, two - $8" x24" ceabrknock outs and adjustable 
-8. 

(3) 612-5X-WA collcrete vault with a 4874 alm$wm double torsion door with 
areoessedpac#ckhasp,iwo-18" x 2 4 " ~ k n o c k o u t s .  

VALVE, METER M e ,  624285-1, Mueller300 ball angle metervalve, female 
iron pipe by meter nut, quarter tuffl check, lock wing, tested to meet 
ANSUAWA C800 qdfkathn. Size: 1". 



MueHer, 625170, Mwller 300 ball sb'aiglrt valve, conductive compression by 
female iron pipe, quarter turn check, rode wlng, tested to megf ANSVAWA 
C800 specifiitii. Size: 1". 

YOKES, METER: Relocator type copper meter yoke with horizontal inlet and 
outlet and meter thread ends, 824118, with loek wing Mueller 300 angle ball 
valve, full port, sizes: 1" x 12", 5/8" x 54" x ?", 5/8 x 34" x 9". 

MueHer, 2"copper meterydrewithh- b t  and outlet and female iran 
pipe threads, 82423.99000, with lodc w i q  t&eIler 300 beH angle meter valvw 
on inlet and outlet risers. Raised 1" with lock whg Muelk 300 ball 
valve. 

y. 

The Contractor a b  will be required to provide the following materbls, the cost of which will 
be included in its unit bid price: 

All matetial and concrete for thrust blocks, other anchors, reinforcing 
steel;allgravel, crushed stone, A.B.C., earth, sand, or screened 
material which may be required; dl material for bracing and shoring 
benches and for construction offorms; all b8nscades and traffic oonttpl 
equipment; all matelial for paving repkrcemmt and any -water used for 
compactionof.backfifl. 

5. INSTALLA TlON OF MATERlALS 

All pipe, fittings and vahres shall be laid true to the lines, grades and locations established by 
the Specificatior#s and the Con&u&m Drawings. 

Theends and inside ofthe pipe shall bethoroughly cle&md and inspectedfordamage. No 
damaged materials shall be installed in the water disbibqtion system. 

Whenever the work cwses fotany reason, aI!open@pdh ends shall be- plugged by 
the Contractor. Plugs shall be Watertight and approved by the company. 

Concrete thrust blocks of the sizes reqrdred by the plans and spedffcations are to be 
provided at all valves, changes in diredion of site, or at any other pokn where an 
unbalanced t h ~ s t  due to water pressure would exist. Wwust Mocks are to be formed to 
pment any conmte from spilling over or into a ja3nt. 

Trench curves 88 shown on the Construction Drawhgs may be made withut fittings when 
using push on pint pipe up to twelve inches (12") hr diameter, ifthe deffection ofthe pipe 

(W.lerrgth of 
pipe, The minimum radius of such curves will be two hundred five feet (2W). 

Priorto constndon, theappmprhte agency(ies)will be nbtified as requked by the pennit(@. 

It shdf be the Con&aczol's respomWity to uncover all eWng water lines being connected 
to, and to vertty the location, depth and size of pipe beforeany comtmtm begins. 

does not exceed five degrees (SO) or nineteen inches ( l a )  per e 

(Yl BlDe 
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Any coc~sbllction performed without the knowtedgeof the duly authorized representatnre - i s  
liable for removal and teplrrcem ent at the Contraczor's expense. 

All fire hydrants, frames, covers and valve boxes, etc. shall be adjusted to finished grade 
prior to the placing of the asphalt concrete surface course by the Contractor (where 
applicable). 

Air release valves shall be installed at water system hlg)l points per Standard Detail E-9-8-2. 

All water services shall be set a minimum of two feet (2') on the customer's property, 
preferably within the P.U.E. and not within right-of-way. 

Unless otherwise specified on the construction dnewings, all water mains shall be instiatled 
five feet (6') from the property line inside the right-of-way or easement. 

Water valves shall be spaced not more than five hundred feet (500') in commercial districts 
and not more than eight hundred feet (800') in other districts. Variations may be reguked for 
transmission mains or special applications. 

Installation uf water line casing shall be per Standard Speci fiedon E-424-1. 

Tmcer Wire and Warning Tape are to be inrpsaHed on a8 m a s ,  tees, crosses, ells and fire 
hydrant laterals. They will not be installed on service l i i. The hcerwim will be installed on 
the water main 46 degm from the vertscal centerline &the pipe and shaltbetaped to the 
fittings dirrsGtiy and on the main every 10 feet usirrg a h i m u m  10 mil vbyl tape. The tracer 
wke shall be placed betweenthe valve riser etnd boxwlth amkdmum of12"ofwireinside. 
The warning tape shall be installed a minimum d two f8et below the being 
meesutedfromdnalgrade,di~yover~centerofthepipe.Anyspl~inthetracerwire 
shall be joined using waterproof connectors. Any splice, in the waming tape shall be joined 
using minimum 10 mil vinyl tape. The tracer wim shall be tested for continuity after backfill 
and compection, but before paving. Any detected damages to the wire shall be repaired 
before pavingwiH be allowed. 

6. BACW ILL OF WATFR MAIN TRENCHES 

Backfill of any excavation shall conform tothe Fequirementsofanydthegov-l 
age& having j u r i s d i  over the location. If no pvemmentsl agency having such 

shown on the Construclion Drawings, the pccadure forth in this section will apply for 
waterline trenches. 

The becjding material above the pipe and backfill matm'd shall be compacted to a minimum 
of 70% compaction within a Uullty easement and 80% compaction within a right-of-way as 
determined by AASHTO T-99 method A and T-191. If water settling is used for compaction, 
it is the responsibility Crc the Contractor to prevent the pipe from floating. 

T h e ~ ~ m a ; t e r i a l s h a H b e e i t h e r n a t k r e ~ , 1 0 0 % a f w h i c h ~ ~ ~ a o n e  
and onehalf inch (1%") ween and at least 20% of which will pass through a number4 
stmen, or imported mahEwlal which conforms to M.A.G. specifications for A.B.C. oc type4 

jurisdiction specffies backfill or cornpaction m@Wrmte ,and no speclalre*m we 

I 



select materials. Bedding material shall be used below and around the pipe and a minimum 
of twelve inches (12") above the pipe. Shade and beddl materisl to be mechanically 
compacted prior to remainder of trench back-fill. 

The remainder sf the tremh shall be backfilled with W e  or imported materiat which shall 
be of sound eawthen material fmfmm broken concrete, wwd, broken pavement, or other 

pieces larger than six inches (6" ) in greatest dimension. 

Where settkmentoccurs, additional bacMifi materlal shall be placed and compacted and the 
trench shall be brought to fml grade. 

HYDROSTAT IC TFST ING OF COMPLETED P 1- 

Hydrostatktestingofwaterpipelineswill becompletedbeforethenewsy3temisconnected 
into the existing water system so that aU testing can be dorre agahlst all new mateMs. 

u~bleJsubertances.Ex~asotherwisespscified, badcfl[llmaybematerialcontainingm 

7. 

The completed section of water pipeline to be tested Shall &e slowly tilled with waterwith 
care being taken to expel all airfrom the pipe. Ifneoessary, the pipewill be tapped at high 
points to vent air. 

The Contractor shall provide ell equipment and labor necearsary to accomplish this test i i  
and the price shall be inckrded in the unit prices. The Contractor shatl notify the Company in 
advance ofthe W n g  so that the Company can schedule aduly authorized represmbtive 
to be at the site drrrkrg testing. The ConWcbr. at its own expense, shall make any 
necessary repairs to the system being tested in order to casethe sectton being testedto 
meet the test limits set below. The Contractor may request aulhorbtion dthe Company to 
connect the new pipelines to the existing system prior to wmpletbn of pressurn testlng 
when, intheCompeny'ssaleopinionandjudlylrcant,~answanantsuchconnection. 

The! Conttactor shall assume all PespOnsiMity to completemwe testhg to Company's 
specifkations after such connedion, induding, but not limited to, isolation of the new 
pipelines fiom the existing system, if necessary. 

Connections prior to completion of presswe testing shall not be made unless prior Company 
authorimtion has been owained, and any extra expenses resulting from such connections 
shall be the sde respodbi lity of the contrador. 

Leakage tests will be for a persod of two hours at ZOO* 5 psi at the point of lawest elevation; 
teakage may not exceed 0.1 gdkms per how per one thousmdfijet~l,080') of pipa per inch 
of darn-. If dry utilbs are not installed, a second pressure test Is required. 

STERILIZAT ION AND FLUSHING OF CQMPLETED WA TFR PI- S '  

Sterilizatkm and flushing will coclfonn to recommend~ons of Arizona State Depa&nent of 
Health Sdwvlces Eogineedng Bulletin Number 8, latest edition, or any future Arizona 
Department of Environmental Quality bulletins. Contractor to follow at1 conditions of any 
discharge permit. 

NO OTHER UTlLlT IES ALLOWED IN OR NEAR WATFR PIPEL INE TRFNCHEG 

* 8. 

9. 



No other utility instaliations will be permitted in the water pipeline trench or within five feet 
(5') of the Company's water pipeline when running pa rallel to the water pipelines. 

I O .  PROTECTION OF WATER MAINS NEAP. SEWERS 

In order to protect water mains from contam ination by sewers, the installation of the water 
mains must conform to the following requirements: 

a. Horizontal - When water lines and sewers are laid parallel with each 
other, the horizontal distance between them shall not be less than six 
feet (6). Each line shall be laid on undisturbed or bedded material in a 
separate trench. Where conditions prevent the minimum horizontal 
separation set forth above, extra protection will be required. Extra 
protection shall consist of constructing the sewer main with mechanical 
joint ductile iron pipe or with slip-joint ductile iron pipe if joint restraint is 
provided, or encasing both the water main and sewer main in concrete. 
See Detail E-9-30-1 and E-9-30-2 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate state andior county 
health department. Refer to the diagram below f or clarification. 

W L L  WX INFRINGE 

EXTRA PROTECTION 

NO PROTECTDN 

Ilndsr no circumstances wili the horizontal separation between sewer rriainz and w a w  
mains bs less than two fee? (2') Ali distances are :o be measured from tne outside of ths 
sewer rnair, to the outside of the water m aln. 

W ?ENSSPEC BOOK 2GOi* i i -8 -Gl  CONSSF<UCTION 5PECIFICATION.S (2070 UPUXTE) DOC 
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b. Vertical - When a water main is paraliel with or crosses a sewer main 
within two feet (2') above the sewer or greater than two feet (2') below 
the sewer, extra protection will be required. Extra protection shall consist 
of constructing the sewer main with mechanical joint ductile iron pipe or 
with slipjoint ductile iron pipe if joint restraint is provided, or encasing 
both the water main and sewer main in concrete. See Detail E-9-30-1 
and E-9-30-2. 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate state and/or county 
health department. 

Under no circumstances will the vertical separation of a sewer main installed above a water 
main be less than two feet (2'). All distances are to be measured from the outside of the 
sewer main to the outside of the water main. Refer to the diagram above for clarification. 

c. When unusual conditions such as, but not limited to, highway or bridge 
crossings prevent the water and sewer main separations required from 
being met, the appropriate state and/or county health department will 
review and may approve requests for authorization to use alternate 
construction techniques, materia!s and joints on a case-by-case ba sis. 

d. No water pipe shall pass through or come into contact with any part of a 
sewer manhole. The minimum horizontal separation between wate: 
mains and manhoies shall be SIX feet (67% measured from ine center a: 
the manhole. 

e. The minimum separation between force mains or pressure sewers and 
water mains shalt be two feet (2') vertically and six feet (6') horizontally 
under all conditions. Where a sewer force main crosses above, or less 
than six feet (6') below, a water line, the sewer main shall be encased in 
at ieast six inches (6") of concrete for ten feet (1 0') on either side of the 
water main. Refer to the diagram below for ciarificati on. 

VI'.\EI.IG'.SFEC BOOK 2007E-8-UI CONSTRUCTION SPECIFICATIONS (2010 UPDATE) DOC 
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11. 

12. 

f. 

9. 

h. 

1. 

Sewer mains (gravity, pressure, force) shall be kept a minimum of fifty 
feet (50') from drinking water wells, unless the fdbwing conditions are 
met: 

1. water main pip, pmsure tssb3din pltm to 50 psi without 
excessive leakage, may be used for gravity sewers at 
distances greater than twenty feet (20') from drinwng water 
wells. 

2. Water main pipe, pressure tested in place to 150 psi without 
excessive leakage, may be used for pressure sewers and 
f o m  mains at distances gmater than Wmty feet (20') from 
drinking water wells. 

No septic Wdisposal field syartem shaU be constructed within one 
hundred feet (100') of a drinking water well. 

All distances are measured perpenBark2ciy from the outside of the 
sewer main to the outside of the water main. These separation 
requirements do not apply to building, plumbing or individual house 
sentice connections. 

Use Mechanical Joint ductile iron pipe withMqptug h s t  restraints a 
minimum of ten (lo') feet on each M e  of a sewer or storm drain 
Crossing. 

\ 

When unsshgex$tingwatermains a minimwnof95% Qompadion is requid to the bottom 
of existing mains. 

Arizona Water Company requires that no sluny be permitted to contact existing 
cement/a- or ductiks iron pipes, unless authorizM by the company. Slurry may be 
poured in the bottom ofthe sewer trench stopping three inches (3") below the existing water 
main. The backfill used arowd the main should be AB 30 sufficient depth to prevent slurry 
from conkting existing main. 

Dudile iron pipe (Pushsn type) minimum dass 350, cement l i i  and cmfpim to A W A  
C151. 

AllmainlinevalvesshallconfomrboAWWAC500~amlnimwnworkit\gpreasureof200 
psi. 

Allcastkonfittingstobecementlii ktacoordancsw#AAWWAC104andshallconformto 
AWACl10withaminimumworkiipressureof250~.ExceptfortheC~i~ystem- 
See Note 4L. 

W8108 
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Maximum joint deRedion for 6" mechanical joint ductile im pipe is seven degrees, seven 
minutes (7", 7') or twenty-sewn inches (27") per ei$hteen-foot (18') length pipe, for a 
maxhum curve of one hundred forty-fwe feet (145'). 
Maximum joint deffection for 8" and 12" mechanical w i t  ductile iron pipe is five degrees, 
twenty-one minutes(S* 2l')ortwentyinches(2On)pereightsen-foat(18')lengthpipe,fora 
maximum curve of one hundred ninety-five feet (195'). 

Maximum joint Beflection for $", 8" and 12" push-on joiduetileiron pipe islive degrees (5') 
or nineteen inches (19") per eighteen-foot (18') length p i p  far 8 m i m u m  curve of two 
hundred five feet (205'). 



ARIZONA WATER CWPANY 

Mt. Tony Geiger 
US Pipe - Wakrwwks Marketing Consultrurk 
34522 N. scotlsdale Road 
Scottsdalt, Arizima 85226 

Re: US Pipe Sartinel Pi Hydrants and Resilient WcdgeSate Valves 

' 5%"MvO 
9 4%"pumpcr 
' 2ti"haee 

Meets AWWA C-502 sandad and approval by ULFM 

Resilkat Wedge Gate Vi-. 





ARIZONA WATER COMPANY 

octoba 19,2010 

Mr. Jim Ryan 

8121 N. lO*Awnue 
Phoenix,Arizona 85021 

clowvJvrconrprny 

Re: CIow Medallion Fire Hydmb and Resilii Wedge Oate Valves 





February 21,2012 

Contractor 

Re: Fitting Specifications 

Effective March 1, 2015 Arizona Water Company (the "Company") has changed its 
fitting spechtbns for Ductile Iron Fittings and Ductile Iron Flanged Fittings ("Fit@#). All 
Fittings ptuchawd by the Company, ~1 the Company's bhalf or installed with thc inteut of 
being conveyed bo the Cmnpany, must comply with €he requirsnentS noted below. 

Fittings 

Madhdmd by Tyler or Union, CkQsSes, Eabows, Tea, Cap Reducer, Adapter, 
Plug, Blind Flange and Tapped Fbge Ductile Iron, Class"350, SSB, d Cast lron 
CementLined. 

lkWmQSD&fkb tim: 

D u d e  ken FWqs (Fuai1-0~ MeehrnpCd Joint) 

Ductile Iron Push- and Mechanical Joint ("MJ") fi- for water lines shall be made 
of ductile iron per ASTM A536 and be cast in the United statds of America. Fittings sball have 
USA cast on the fitting to designate they are made in the U W  States. All fittings will be 
m d  and tested in accordance with ANSVAWWA C153/A21.53 for CQmPact design 
and ANSYAWWA CllO/A21.10 for full body design. In 8CCOICIBP1Ce with ANSYAWWA 
ClOWA21.4 fittings 2" - 3" will be single thickness cement martat lined and 4" - 64" will be 
cement lgortar fined. Fittings will be Asphaltic seal coated on tbe exterior in a c c ~ m  with 
ANSVAWWA ClWAZ1.4. MJ fittings with flanged will match ANSVAWWA 
ClWA21.15 and ANSIB16.1 class 125 flanges. AU fittings shalt be NSF-61 listed for use with 
potable water. 



ARI=dowA WATER C O W ~ N Y  

Contractor February 21,2012 
Fitting Specifications Page 2 

Ductile Iron flanged fittings for water lines shall be inad@ of ductile iron per ASTM A536 
and be cast in the United States of America. Fittings shall haveUSA cast on the fitting to 
desi@ they are made in the United States. All fittings will be manuEachved and tested in 
accordance with ANSYAWWA CllO/A21.10 design, Flange ends will match ANSVAWWA 
C115/A21.15 and ANSI B16.1 class 125 flanges. In fmo&ce with ANSI/AWWA 
C104/A21.4 fittings 2" - 3" will be single thickness hed and 4" - 64" will be cement mortar 
lined. Fittings will be Asphaltic seal coated on the exterior in accordance with ANWAWWA 
C104/A21.4. All fiw shall be NSFdl listed for use with potable water. 

If you have any questions or require further informatiop, please contact me at 602-240- 
6860. 

very W Y  P = 9  
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Enclosure 

Fredrick K. Schneider, PE 
Vice Resident - Ensineering *- atcr.com 

E-MAIL: 

http://atcr.com
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,RD SPECIFICATION DRAWINGS - D 
INDEX (E-9) 

CTILE IRON 

TYPICAL GATE VALVE LOCATIONS 

INSTALLATION OF TYPICAL VERTICAL AND HOREONTAL GATE VALVES 

INSTALLATION OF TYPICAL TAPPING SLEEM AND VALVE 

INSTALLATION OF TYPICAL VALVE SUBJECT TO NON-VEHICULAR AND 
VEHICULAR TRAFFIC 

INSTALLATION OF TYPICAL THRUST BLOCKING SCHEDULE THRUST BLOCK 
FOR VERTICAL BENDS, AND MEGALUG THRUST RESTRAINTS 

INSTALLATION OF TYPICAL PERPENDICULAR FIRE HYDRANT 

INSTALLATION OF TYPICAL PARALLEL FIRE HYDRANT 

INSTALLATION OF TYPICAL 2" BLOWOFF OEWCE, AND AIR RELEASE VALVE 

tNSTALLATlON OF TYPICAL SINGLE SERWCE CONNECTION FOR A "4" OR 1" 
METER 

INSTALLATION OF TYPICAL DOUBLE SERVICE CONNECTION FORAY4"AND 
1" METER 

INSTALLATION OF TYPICAL 2" SERVEE CONNECTION 

INSTAUATION OF 3" COMPOUND METER, 4" COMPOUND METER, 6" 
COMPOUND METER, 6" COMPOUND SERVICE, CONCRETE VAULT, AND 
NON-POTABLE PROPELLER METER 

INSTALLATION OF TYPICAL 4" THRU 8" DETECTOR CHECK VALVES AND 
3" THRU IO" REWCED P&S!!tUR€ PRINCIPLE DETECTOR WITH BYPASS 
METER ASSEMBLY (RPDA) FOR FIRE LINE SERVICES 

INSTALLATION OF TYPICAL PRESSURE RELIEF VALVE ASSEMBLY 

INSTALLATION OF TYPICAL PRESSURE REDUCING STATION 

PAINT COLOR SELECTION 

STEEL WATER STORAGE TANK 

HYDROPNEUMATIC TANK 

INSTALLATION OF WELL SHELTER 
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INSTALLATION OF TYPICAL WELL WITH LINE SHAFT TURBINE PUMP 

INSTALLATION OF TYPICAL WELL WITH SUBMERSIBLE TURBINE PUMP 

INSTALLATION OF COLUMN PIPE, OIL TUBE AND LINE SHAFT 

HOT TAP AND JUMPER METER CONNECTION 

INSTALLATION OF TYPICAL WATER LINE ENCASEMENT 

INSTALLATION OF CALCIUM HYPOCHLORITE TABLET CHLORINATOR 

INSTALLATION OF CHAIN LINK FENCE 

INSTALLATION OF SIDE HUNG WATER LINE SUSPENSON 

PIPE WARNING TAPE, LOCATOR WIRE, AND LOCATOR WIRE TERMINATION 

INSTALLATION OF A TYPICAL SAMPLING STATION 

WATER AND SANITARY SEWER SEPAF4ATK)NPROTECTION 
PERPENOCULAR 

WATER AND SANITARY SEWER SEPARATIONIPFIOTECTION - PARALLEL 
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NOTE 
The Dirtoncar from i.C.To Gote 
Vdver k e  To Be Determed By 
The Rodius Of Propwed Pavement. 

Gote Vdves Are To Be kntded 
h The b v e  Locotions h Such 
A Monner That They WiNNot Be 

or Curbs 
j Covasd By Poving,sidewdks. 

I =Locotion of woter mains frpm 
the property Em m reque 
olterotion for co~or&on with 
w b ,  ridewdk, or pwhg requirements. 
Variations are to be approved 
by the A W . C o . E ~ m g  dopt. 

1.C. 

PAVEMENT 

Gote Vdve 

P.C. - Point OF Curve 

R/W - Right-Of-Woy Bow'tdWy 
LC. - The htrrection corner 

Of Right-Of-Way Liner 

STANDARD SPECIFICATION 
F O R l H E I p T U l l t M o i :  

TYPICAL GATE VALVE LOCATQNS 
cco 1""" MW. I 3/20/86 In 1/31/2001 I E-9-1-1 m m n  



Tym 562-A Cast &on 
Adjurtabb Vdve Box 
bnd COVW Per €4-4-1. /- 

U.J. x W.J.Cate Vdve Typical 

)1IVdvet hstaM On Pip. Fwo foot (5') Ooep And 
Creator Are To Be hstailod With A Vdva Operator 
6 h d O n .  Mudor Cotdog No. A-26441. 

J 
STANDARD SPECIFICATION 

FOR~)~E~STAUATIONOF 



1 

Bockfawith ABC 4 
I to fimished 

compoct wade m d  to mo%\i 

COmpOCtl 
To 100% 

&concrete dobs to be closs "C". which is defined or concrete 
whose rninimrnr compressive strength at l4 doys reaches 
16OOpsimd ot 28 days reaches 200Op~i. per MAG Section 725. 
Table 725-1.Yobs to be formed and pourd prior to vdve 
instohtion. 

I----------- 

------- 
Mu- Resilient Wedge Gotr Valve 
With By-Pass Assembly Catalog No. 
A-2361-20. The, Bonnet and Stuffiig 
Box ShdlHove 304 Stainless Sted 
Nuts/Bolts 

Backfillwith ABC to finished 
grade m d  compact to u N ) X  

# A 

A ~ J U Z ~ A  WA!ELE#? ctmimw~ 
UIvdves instalad on &e five feet and 
jreoter ore to be installed with o vdve k 
perator extension kkreUer cotdog I 
l0.A-26441 The distance is measured STANDARD SPECIFKAT~ON 
rom the top of the operating nut to 
ind grade. 

F0R~E)ISTAUATKINSF 
INSTALIATlON OF B M L  GIMREb HOWOHTAL GATE VALES 

MATH BY-PASS FOR 18" AND LARGER VALVES 
M C  -..E -m 

CB I 12.07.2004 la I E-9-2-2 I 

Vdve Box & Cover Per E-9-4-1 

/- 

rEyebolt 
e( I 

I 
I 

By-pass Cote Volve 
1 8  61 20" - 2"RWG 
24" - 2.5" RWGV 
30" & 36" - 3" RWI 

12" x 12" concrcl 

-*. 



Bockfillwith AEC 
to fished 
g r d e  compoct and to loozv I 

Allvdvas instdkd on piPC five feet ond ARlliltylAlA WA- corn- 
greater are to be hstded with o valve 

I 

N0.A-26441 The distance is measured 
from the top of the operating nut to 
fiidgrade. 

/-Vdve Box I Cover Per E-9-4-1 

STANQARD SPEC IFlCAllON 

INSTAUATION OF BEVEL &%RED HORIZONTM 
F O R T M M U - n O N O F  

WlTHOUT A BY+ASS,FOR 18" AND LARGER VALES 
VALVES 

DWUm -I* Ml? 

C8 I Q.07.20041 A 5.13.2005 I E-9-2-3 

1 
1 

I 

;r I 
I 

? I 

I 
I 
I 

Allconcrete slobs to be class "C". which is dofinad os concrete 
whose d m u m  CompFeorive strength at l4 days reaches 
1600psiand at 28 days reaches 2ooOpsi. per MAG Section 725. 
Tobk 725-1. Slobs to be formed and poured prior to valve 
h s  tdation. 

12" ABC 
Compacted 
To 100X 

r 3-6" (18"-24") I 
4'-6" (30"-36") q I  I 2-0" (16-24") 

Gate Valve 

The &rmet ond Stuffing BOX Shdl 
Hove 304 Stainless Sted Nutt/eotts 

h a m b l y  C ~ t a k g  &. A-2361-20. / Backfilwlth b8C to f i i h e d  
godo and compact to 100% 



STANDARD SPECIFICATION 
FOR THE wmunIoN OF 

I IYPICAL TAPPING SLEEVE AND VALVE 







NOTES 

f. eOTs h Cow. Thrust Block To Be 
Cooted w/ 2 Coals CodTar Epoxy 
or by Other hpproved Method. 

ends, As P a  Tobb Wow. 
2.8~s To Have 90. Hook 0 Their 

s 

12" -a 
16" 99 

9" YX4'Xs'  

tz" 7'X@X7' 

I 1 

J 
STANDARD WECIFICATION 

FOR memfiunw OF 

THRUST BLOCK FOR VERTICAL BENDS 

7-5-96 I A 01.16.2007 I E-9-5-2 Wm 
JPK 1""" MJW I Il*y SI: 







STANDARD SPECIFICATION 
FORTHEIUS~LLA~OF 

~~ 

TYPICAL PERPENDICULAR FIRE HYDRANT 
LU1L -.I? PIR ce yw lAw4ao~I  c=s=e=i 



~~ 

TYPICAL PARALLEL FIRE HYDRANT 
*wIyI .*. -.*: mu 

Jrr rn I 0m.m IA OU~.~OOSI C=)l=l 



\-conwet* Thrust modring 
PW E-9-5-1 

- 
STANDARD SPECIFICATION 

2” BLOWOFF ASSEMBLY 

FORTHE IN6TUTbON OF 



\ 
AllCopper P i e  Wtw'ch Comes Into Contact 
Wit& Concrete ShaWBe Wrapped m 20 Mil 
Scotch Wrap 

FindGrade 

4 Mhhm Depth Per k&o~o Water cornomy Stadad SprdtiCOtiOns 



AWCoppar Pipe Which Comes Into Contact 
With Concrete ShallBe Wropped In 20 Ma 
Scotch Wrap 

STANckARD SPEClFtCATlON 
F O R T H E ~ U ~ O N O F  

AIR RELEASE VALVE FOR THE NORMERN REGION 

CB u w [  D3.20.1997 I A08.24.24 c-9-64 -* .IywI.*. 



r' BdlAngle Meter Valve 
FIPxW 8-24266-1 W/O S a d e  

Muelor H-lO889 Meter Bushing 
Two Req'd (Only for 314" Meter) 

For The Folkwing Divisions Add A 
Meter Box For Frost Proteution: 

Mhhun depth of the meter for; 
Mueller BR2B Seriea Bronze 

Pipe Depth Per Ldtetide 36" 
E-8-1-2. Item 3. Overgowd 36" 

The distance is rne~~lwed 
from the top of the meter 
box to the top of the meler. 

1" MueUer 8-26028 
IPS1 x Compression 
BollCorporotion Stop 

1'9 &uclter 8-25008 
Toper x Compression 
BoHCoPporotion Stop 

f P PIP 
N0TE:The minimum distance between 
taps on moins other than duclik kon k 12" 

NOTE: 
Only the metor b su9pEod by 
Arizona Water Campany 

I 
STANDARD SPECIFICATIOW 

FOR T M  INNsTALUTION OF 

SINGLE SERVICE CONNECTION FOR A 314" OR 1" METER 
-m mIp cco M.W. 3120186 1 A 03.17.2006 I E-@+l 

m m  



For The Fdlowing Divisions Add A 
Meter Box for Frost Protection: 

Minimum depth of the meter for: 

Sedono 24" 
Fmewood 24" 
Ldtedde 36" 
Overgoard 36" 

The distonce is measured from the top 
of the meter box to the top of the meter. 

1" Balhgk Wter Vdve 
8-24265-1 flPxHTR 

MwWer BR2B Sari 
Service Saddls - 
P S T  Or Toper Th 

l" Muekr 8-25028 
lPST x Compression 
Balcorporotian stop 

- P 
OR DlPlPE 

NOT& The minimum distance betwean 
service tops on d t  other than ductile 
iron is 0" 

AIWZCWMA WA- ccmem : 
I 

STANDARD SPECIFICATION 
FORTHEMS~LLATIONOF 

DOUBLE SERVICE CONNECTION FOR 3/4" METERS 
R y m  -I mm 

cco M.W. 3-20-86 I A 0815.2006 I L=9-10=1 



ARIZDNA^UYAI!ER c a m !  



No.4 Mater Box With Lid 
(2 Required) 

sensus 2" compound Meter 

L M u s k  2" stroiet 
Coupling. H-15428 
cc Y MP 

2" Uudlar 300 BdCurb Vdve 
8-25122 W/ 2" &ass Square 
Wrench Nut Adopter 8-20299 

Maseller 6R2B Series Bronze 
Service Sod& - Double Strap 

SADDLE TlON TAP CONNFC 

PIPE Y IPS1 lhreod NOfEfhe m i n i m  distance between 
service taps on mains other than ductk 
iron is 12" 

TO 0- W C T U  IRON 

tiQIE 
N0TE:THE LENGTH OF SERVICE IS LIMITED TO 

COMMERtClAltY AVAILABLE ROLLS, TYPICALLY 
Only the meter is supplied by 
Arizona Water Compony 

b 
60 FEET 

txamww 
I 

STANDARD SPECIFICATION 

TYPICAL 2" SERVICE CONNECTIONS 

FOR THE MALIATION OF 

-*. owg 
Jw M.W. 3/20/66 I A 0829.2006 I E-S-WI 



I I 

t A 

ARLIKJ!!A Wli!f!#Z? cemmmm 
k I 

STANDARD &ECiFICATION 

3" COMPOUND METER 

FOR THE INSWJATtW OF 

mm DUDI -II: cco MW 1 10/5/t993 (A08.29~2006( E-9-12-1 I 

No. FITTINGS SCHEDULE 
1. 6" D.1.P. 

NOTE: 

1. Use Rbwley pipa supports or equivatent 
os ne& (See detdbdorrf. 

2. Pipe support locations to be determined 
by field personnel. 

3. &copper pipe that comes in contoct with 
concrete to be wrapped w/10-20 Mil. 
Scotchwrop corrosion protection tope. 

4. A# mecboniccrl joint fittmgs are to be 
megdqged. 

5. Use defiecth fittings (45. EHs.1 to 
achieve, necessary depths & cover as 
shown on the standard specification for 
the hs@lbtion of a concrete vault 
(E -9- 12-5). 

I 



r W/Vdve Box 

No 

1. 
2. 
3. 
4. 
5. 
6. 

- 
- 
- 
- 
- 
7 

- 
7. , 

I 8. I 4 " ~ l ' - O ~ ~  D.I.P. Srroolflna x De I 

FITTINGS SCHEDULE 
6" D.I.P. 
6" G.V.B.&C. rnj x flng 
6"x4" Reducer flng x mj 
4"xg-0" D.I.P. Spool flng x pe 
2" Test Port 
4" Compound Meter 
4" F.C.A. 

10. 4"x4'-0" D.I.P. Spoolflng x pe 
11. 6x2"  T a p p ' q  Saddle 
12. 4 " x T  Tmoino Saddle 

_____ 

13. 2" Copper Pipe 
14. 2" BdlValve / Locking (Normally Closed) 
15. 2" Mueller 825122 BaHValve ~1820299 Nut 
16. 4" Megdug 
17. 24"x24"x8 Conc. Thrust Block P.I.P. 
l8: 5 f 5 i A  Conc. Vault 

NOTE: 1 
1. Use Rowley pipe supports or equivoknt 

os nehded (See detailbelow). 
2. Pipe support locations to be determined 

by field personnel. 
3. AWc0pp.r Pipe that comes in contoct with 

concrete to be wrapped w/10-20 Mid. 
Scotcbwrap corrosion protection tope. 

4. AlmeChorkaljoint fittings are to be 

5. Use d@flection fittings (45. Ells.) to 
m e w e d  

achieve necessary depths & cover as 
shown on the standard specification for 
the indtoffation of a concrete vault 
(E-9-12-51, 

I 

d b 

ARLXMWA WAZKB mtmwr 
v I 

4" COMPOUND METER 



..-. 

12. 2'' BallValve 1 Locking (Normally Closed) 
13. 2" MueUer 825122 BdlVolve w/B20299 Nut 

r 

VWdve Box 

~ - - 
AIWZOMM WAZBR tzamwu~ 

NO. FITTINGS SCHEDULE I 

14.1 6" hbgalug 
15.1 24"~24"xB" Conc. Thrust Block P.I.P. 
f6.1575-LA Conc. Voult 

NOTE: 

1. Use Rowley pipe supports or equivafent 
os needed (See de td  below). 

2. Pipe support locotions to be doterminad 
by field personnel. 

3. &copper pipe that comes in contact with 
conerete to be wropped w/10-20 Mil. 
Scotchwrap corrosion protection tape. 

4. Ay mechmkol joint fittings ore to be 

5.Use deflectton fittings (45. Ells.) to 
mwJu99ed: 

achieve necesscuy depths & cover of 
shown on the standard specification for 
the installation of a concrete vault 
(E-9-12-51. 

I J 

6" COMPOUND METER 
IIIAbm 

MW 1" 10/5/1993 I A08.29.20061 E-9-)2-3 
D W W  cco I 



NO. FITTINGS SCHEDULE 
1. 575-LA C o ~ . V d t  
2. 6 D.I.P. 
3. 6" G.V.8.LC.m.j. 
4. 

5. 6 Stroiner 
6. 6" Turbo Meter 

6" x 3-0" O.I.P. SPoolPiece flng x pe 

7. 6" F.C.A. 
8. 6" x 2'-0" D.I.P. SpootPiece flng x pe 

(TRIM SPOOL PIECE TO 3 x  THE PtPE MA) 
6" Detector Check 
6"x*N" T d g  Soddle 
*N" Copper Plpe 
=N" BdVolva (Locking) 
4'' Meter 
*Ne' COUP. Adapt. 
= N  Flapper Check Volve 

6" Megolug 
~ 

I 17.) 24"x24"x8" Conc. Thrust Block P.I.P. 
*N - Size T o  Be determined By AW.Co. 

NOTE: 
1. Use Rorrfey p' e supports or equivalent 
os needed CS% detdbtlow). 

2. Pae support locotions to be determmed 
by field persatnel. 

3. &copper p@ that comas in contact with 
concrete to k wrapped w/10-20 Mil. 
Stotchwrap corrosion protection tape. 

4. Wrnechonicdjoimt fittings are to be 
megolugged. 

5. Use deflection fittings (45' Ells.) to 
achieve necessary depths 81 cover os 
shown on the standard specification for 
the installation of o concrete vault 

6. To change f r m  o 6 service to o 4" 
service. change ollksted 6" mater& 
to 4" mat6Jrids. 

(E-9-12-5). 

STANDARD SPEClFtCATlON 

6" COMPOUND SERVICE 

F O R l H E i N S l A l . l A ~ O F  

PML ICIIR0D.r; I mle 10105/19931 A08.29.2006[ E-9-12-4 cco MW 



VorJt - 8ou NO. 575-BL 
Cover - Stondord I j rPWed Vault Cover I -4874 Alumihm Oiomond Pbte Cover 

For Non-Troffic Loa&nq k t o s  

Cover W I  H-20 Traffic L O O W  

Recessed Heap & Sofety Lotches 

-4874 Golvdzcd S t e e l b o n d  Plot@ 

.oouble Torsion s p r h  Assisted Ooarr W/ 

1. TotdDapth Of Concrrte VQdt To Be A 
Maximum Of 3.W From Top Of V d t  
Cover To lop Of Crovdfill. 
Service Cmct iono  Lager Than 6" h 

D i m t e r  WlConfwm To The Same 
Vodt I Cover Spccificotions. Size Of 
Vault P Cover To Be Detwmknd By 
AW.Co. Engineers. 

2, 

I ; '  

STANDARD SPECIFICATION 

CONCRETE VAULT 

FOR M E  WSTAUANW OF 



FIT TlNGS SCHEDULE 

I NOTE: 
1. Use Rowley pipe supports or equivalent 

as needed (See E-9-12-41. 
2. Pbe support loeations to be determined 

by fkld parsomel. 
3. AllSched. 90 Stl. pipe outside of voolt to 

be mapped wA0-20 Hii. Scotchwrop 
corrosion protection tope. 

4. All mechankd joint fittings to are to be 
megoIupged. 

5. Use deflection fittings (45' Ells.] to 
achieve necessary depths & cover os 
shown on the standard specification for 
the instdotion of a concrete vault 
(E-9-12-51. 

A,EUZO!NA BRAZER m m !  

STANDARD SPECIFICATION 
FOR THE4NST"TDN OF 

NOKPOTABLE PROPEUERMETER 



Hersey ubdel€DC I 
Detector Check Vdvc 

Flanged x MJ Gate Vdve 
w1k legt~ I~g  hstroints 

3/4" Copper Test Po 

314" Copper Test Port No2 Meter Box w/Li 
For Bypass Wter & 
Test Ports. Note: 2 
Meter Boxos For The 

Vdvc Box 81 Cover 

Uuebr No. 08l230 

Customer Valve 

Concrete Bbck. T y p . 1  

LLnlbr H-10033 
TEST PORT DETAIL 314" Brass Plug 

TWO ARE'REOURED 
To Meter Trench \ &ode 

\Concrete Block, Typ. 
As Required 

f 

STANDARD SPECIFICATION 
FORTHEIWMUTIONOF 

TYPfCAl4" THRU 8" DEECTOR CHECK VALES W e k r  H-16381 
314" Servire Tee 
cc x cc 

-1*: 
MW 1" 10.16.1990 I A03.09.2007 1 E -9-13-1 

m w  From D.C. 
CB 



I I I t  1 8 n V  The Bypos.~ Wotu Meter (Sensus) 
I8 supplied 0 Momtomed B Arizomr 
Water Company. 00 NOT &CLOSE 

Resilient Seoted Gate Volvc. 
Outside Screw 6 Yoke 
Flgxflg - By Customer 

Finished Grade 

ARlZ42Mfi 'WA- ammmr~ 

STANDARb SPECIFICATION 
Minimum Depth-Of Cover Over 
6" 0 8" Mons (5 36 Inches. 
12" 6 Greater is 48 Inches 
Unleqs Otherwise Specifii FORTHE'FMUTIONOF 

3' THRU $0'' REwcieD PRESSURE PRII#CIPLE-UETECTfJR 
WlTH BYPASS METER ASW3#BlY (RPDA) FOR FIREUUE SERVICES 

CB MW 1- u)-i3-98 I AI-is-2000 I ~ - 9 - w  -I ILLUW 



All Copper Pipe Which Comes Into Contact 
With Cbncrete Shall& Wropped in 20 Mil 
Scotch W r a p  

NOTE: The Horizontd And Verticd )lipnnent 
Of Tho Copper Line WllVary According To 
The Project ConcfitiOns 

2. 

3. 

\Trench Grade 

1 2" i(..I.I B-XiOO8 T g ~ l  x c0nrp.W-p Stop 

2" Type X'Cogper w/NO Spcm - Field Fit 
NOTE: 

1. Pressure rdief vdves a e  typically located just 
down stream of a pressure reducing station or 
where system conditions &qht be subject to 
greater than d i o d e  pressures. 

2, The relief vdve assembly and vondalencloswe 
s h d  be located out of the roadway. bwt within 
the right-of-way or easement. 

[ O l  FITTINGS SC H W  I 

I 4. I 2" &der 6-25028 P x Comp,BdCorp Stop I 

I 6. 12"  %ass Street Ebow I I j ;:rash screen (Nw-Carro-) 1 4" Wck Cancrate Pad - Cksr %'Concrete 
V a d d  encloare to be cantered on the 

J 
STAfdDMD SPECIFICATION 

TYPICAL PRESSURE R E U S  VALVE ASSEMBLY 

FORTHEINSTWTIONOF 

MW 1- 3/20/1986 I A 08.29.2004 €4-14-1 
-LI: cco -a 



Allcopper Pipe Which Comes Into Contact 
With Concrete ShdBe Wrapped in 20 Mi 
Scotch Wrap 

1. Pressure relief valves are typically located just 
down streom of a pressure reducing station or 
where system conditions might h subject to 
greater than allowable pressures. 

2, The relief valve assembly and vandalenclosure 
shdlbe located out of the roadway. but within 
the right-of-way or easement. 

ktudkr 8RzB Bronze service sodd. * Doubk Strop 

2" U w k  8-25008 Toper x Camp. BdCwp Stop 

2" Type 'YRpid Copper WINO spkts - fW Fit 

10. 4" Thick Conaote Pod - C k s  'C'Concrde 

.Model S-. v e rom BPDI.hc. iz U O T -  Loof ;=:Tom 
-L 

STANDARD SPECIFICATION 
FOR lNSYAl.L4TON OF 

PRESSURE RELIEF VALVE - NORTHERN REGION 1 



FITTINGS SCHEDULE No.1 I 

-= MW I IYR 11-16-88 !A 9-27-95 I E - 9 4 - 1  
lluly w. 

JPK 



s To Be Pamted Deer-0 Pura White fnomel: 
A. AllBooster Pumps. 
6. All Electrical Motors And Gas Engines. 
C. Well Pump Discharge Heads. 
D. Electrical Panel. 

A. Well Shelter. 
To Be Painted Frost Or D w - 0  Pure White: 

3. SDeUfir; Hems To Re Paint& CXHA h r w s  .. 
A Electricol Conduit. 

ARlZXMWA WAIIER txmuwwr 

A Cholla Green 
8. Forest Green 
C. Sonora Beige 
D. Red Rock 
E. Rock Brown 
F. Deer-0 Pure White 
C. Elkhorn Cactus 

~ _ _  I PAINT COLOR SELECTION 



0 

t nata 

I -1 

. 



LEVEL CONTRO AIR RELIEF VALVE 2'' PROBE CONTRC 

OUTLET 

r 1 l " ~ l S "  MANWAY 

COMPRESSOR 
AIR LINE 

l" CONTROL 

1" 
co 
(5 

1" CONTROL 
CONNECTION 
(5 TYP.) 

IN1 F T / O l l T m  MANWAY FFQ 

1. ALL HYDROPNEUMATIC TANKS SHALL BE DESlGNEo 81 CONSTRUCTED H ACCORDANCE WITH THE CLIRRfNT 
REQUIREMENTS OF THE ASME CODE FOR UNFED PRESSURE VESSELS.SECTH)N VII,MVISION 1, 

2. FINISHED TANK SHALL BE DISINFECTED IN ACCORDANCE WITH ADEQ BULLETIN No. 8 BEFORE BEING 
PLACED INTO SERVICE. 

3. THE WELDED STEEL HYDROPNEUMATIC TANK WILL BE COATED AS PER AWWA SPECIFICATION 0102 & 

4. THE FOLLOWING INFORMATION WILL BE INCLUDED WITH THE APPLICATW FOR APPROVAL TO CONSTRUCT. 

NSF STWARD 61. 

1. Tank Locotion 

2. Tank Length 

3. Tank Diameter 

4. Tank Capacity . 

5. Moximum Working Pressure 
I b 

ARZWNA WAlglz camvm~ 
w v 

STANDARD SPECIFICATION 
- - __. - - 

FU?7HElNSTMlAllONOF 

WDROPNEUMATIC TANK 

JPK I-" MW I-= 3-20-1986 I A Ot16SOO7I E-9-18-1 
Iu" 



NOT 
CONVERTED 

TO 
CAD 

STANDARD SPECf FlCATlON 
FOR THE WSTALlAltON OF 

WELL SHELTER 

ce I Iyf f .  



1. Pump Setting - 
2. System Pressure Q Woter Main - 
3. Design G.P.M. - 
4.P- Controlled By - 
5. WeUDoes Not Lie Within The 100 Year Flood Plain. 
6. WellDoes Not Lie Within 100 feet Of A Septic Tank. 
7. WdDoes Not Lie Within 50 Feet Of A Sewer Line. 
8. WelDoes Not Lie Within 100 feet Of A Discharge Activity Which 

9. WellDoes Not Lie Within 100 Feet Of An Underground Storage Tank. 
10. We# Does Not Lie Within 100 Feet Of A Hazordous Waste Facility. 
11. AU Water Related Fittings Wffl Conform to N.S.F. Standard 61. 

P R W W  VlFW CQ& wF1 I SI PR 

Requires An App. 

12.The Wells Not Located Within 500 Feet Of Surface Water. 
13.The Site WillBe Qoded To Provide Adequate Drainage Away 

14.6.88 Ibs, of Davis -8084 Grey Dye. Per Yard. For 2500 PSI 
Concrete 

GRAVEL From The Well. 
UBE 

A A 

txnmwm 
G P 

STANDARD SPECIFICATION 

NPlcALwELL WI UNESHAFT TURBIIIE PUMP 

FOR THE I N G T A L t A ~  OF 

I*IIO).De BLIC 
JW M W .  

-mE - 

http://I*IIO).De


1. Pump Setting - 
2. System Pressure Q Water Main - 
3. Oesign G.P.M. - 
4. Pump Controlled By - 
5. WeUOoes Not Lie Within The 100 Year Flood Ploin. 
6. WeHOoer Not Lie With in  f00 Feet Of A Septic lank. 
7. WeHOoes Not Lie Within 50 Feet Of A Sewer Line. 
8. WellDoes Not Lie Within xw) Feet Of A Dischwge Activity Whic.. 

Requires An APP. 
9. WeUDoes Not L k  Within x)O Feet Of An Underground Storage Tank. 
10. WePOoes Not Lie Within 100 Feet Of A Hazwdwo Wosts FocXty. 
11. AR Water Related Fitt'hgs Witl Conform to N.S.F. Stondord 61. 
12.The Wells Not Located Wit,"n 500 Feet Of Surface Woter. 
13.Ttm Site Wil l80 Graded To Provide Adequate Drainage Away 

From The Well. 
I- 4-0" 



. -  

AllNew Purchases To Conform To The Following: 

Column P ioe 

4" 1.D. - 8 Threads Per tnch Tapered %" Per Foot Right Hand 
6" 1.0. - 8 .I II I 1  II I, 

,I ,I S I  II I 1  II I 1  I, 

II II I1 II II II I, 

II .I I t  II I1 II II 8 1  

II 

I 1  

II 

,I ,I I. 1. II .I 

II 
8" I.D. - 8 
10" 1.0.- 8 
12" 1.0.- 8 
14" 1.0.- 8 I. ,e ,I 

9ilTube - Peerless Type 

I h e  Shaft, 

0.0. - 14 Threads Per lnch Right Hand 
0.0. - 12 
O.D. - 10 
0.0. - 10 I1 

0.0. - 10 
0.0. - 10 

I 1  ,I II II ,I 

,I II I 1  II II 

I, S I  SS I t  

II I1 I1 II I 1  

II II II II II 

%" 0.0. - 10 Threads Per lnch Left Hand 
I 1  I (I II 

I1 II I 1  I ,  I, 

I 1  II I 1  ,I I 1  

.I I 1  II II ,I 

I 8  II II II I t  

II I* II II .I 

1" O.D. - 14 
1-3/16" O.D. - 10 
1-1/2" O.D. - 10 

1-11/16" 0.0. - 10 
1-15/16" 0.0. - 10 

2-7/16" O.D. - 8 I 1  I 1  I, I, ,I 

2-3/16" O.D. - 10 

1 -~ 
I 

I 
STANDARD SPECIFICATION 

F O R T H E W A U A ~ O F  

COLUMN PIPE, OK TUBE AND LINE SHAFT 
rm cco 1""" I I Y Y W  



STANDARD SPECIFICATION 

HOT TAP & JUMPER METER CONNECTION 

FORlWlN8TMIATIONOF 

DIYYlR -*: MIk I CB UJw I os.woo4 lA E-9-23-1 



Two Spacers Within 2 ft. 
Of Each End Of Cooing (typ.) 

W i t h  Stddess StedBanrh Ccl-rier Pipe wi th  Ciekl-Lock Goskots 

AWA CcMElgPAAlp 

C R O S S  S F C T I O l r )  
The casing spacers shallbe the PSIRonger HCosing Spacers as 
monufoctured by Pipeline Sed ond fnsulotor. hc.. Houston, Texas. 

S E C  T I O N  C 
End Seols 
After hsertion of the corrier pipe into the coshg. the ends of the caskrp shdlbc closed by 
hstdling I/&' thick synthetk rubber end reds squolto the PSIM0del"C" end realos monufoctured 
by Pipeline Ssd ond Insulator. hc.. Houston, Texas. 

UOTE: The Carrier Pipe Shd& Polywropped 
Prior To The Skid hstdation I 
hsertion Into The Carrier Cooing For 
OivipionS Requiring Polywropped Pipe. 

1-1 00 W.J. BELL I 6" - 8.66" I 6" - 11.12" I 

I 20" - 23.98" I 20" - 27.08" I 

=Thickness Of 5kkl To Extend A Minimum of 
1/2" Above Tho O.D. Of The Pipe M o r  Glond. 

TYPICAL WATER LINE ENCASEMENT 
-m: Duy*c mm 1 3/20/1996 I A 09.2271006 I E-9-24-1 CB 



E 

f 



g LI 4 
c_ g 

1-7/8" 0.0. 1.74 bs. P/L.F. 

2-7/8" O.D. 4.64 bs. P/L.F. 

2-7/8" 0.0. 4.64 Ibs. P1L.F. 

2-718" O.D. 4.64 bs. P/L.F. 

1-518" O.D. 4.64 Ibs. P/L.F. 

9 Go. 2" Mesh Golv. Before Weave 

Borb/Knuckle 

Pressed Steel 

2-V2 G0./2 Poht 

1 Piico/4S* Arm 

9 Ga/GaIv. 

6"1124" In Concrete 

Px30" In Concrete 

ASTY A-256 

ASTM A-256 

M T M  A-2% 

ASTM A-256 

ASTM A-256 

I W A Z ' E R - !  I 
4 1 

STANDARD SPECIF~CATION 
FOR THE mstAUATION OF 



NOTES 
1. Minimum 2 S*ports Per 

Joint Of Pipe. 

2. AtBolts ShollHove A Lock 
Washer Under The Nut. 

3. #Nuts ShollBe Stbless 
Steel Series 304. 

I 

.WATER 

n 

S E C T I O N  X - X  
I 

1 

1 ~ 8 ~ 9 ~ 1 2 9 a  Stainless Steel 
Wedge Bolts, Series 304 

(la"xIW Stddess StedStrop, 
Series 304 

4"x4*' W.F. Light Beom 
#$' Flg. -%" Web 

Strops To Be Welded To Threaded 
Stainless Steel8olts. Series 304 

Conc. Bridge Structure 

S U S P E N S I O N  D E T A I L  

I SIDE HUNG WATER LINE SUSPENSION 
JPK 1""" MJW 7-12-96 la E-9-27- 1 MR 111*" 



\ Existing Grade 3" Terra Tape, Imprinted 
'PRUONA WATER Co.' 

TYPICAL WATER TRENCH DETAIL 
Size Pipe Per Pbns -14 AWG Solid Copper Direct-Bury Locator Wire 

Polyethylene Encpement per DlPRA 
Method 'A' - Wet Trench Conditions 

x) MilVinylTape - Typ. 

TYPICAL PROFILE VIEW 

WlRE GENERAL NOTES: TAPE GENERAL NOTES; 
1. All pipe shdlhove 914 AWG Solid Copper 
Diect-Bury Locator Wire Installed Directly To 
The Polywrap At 45' From The Vwticol Center 
Of The Pipe and ShdBe Attached Using 10 
Mil Vinyl Tope. 

Of Each Valve Box and Be Capable of Extending 
12" Above the Top Of The Box In Such A Maner 
So As Not To Interfere With Valve Operotion. 

2. The Locating Wire ShdlTefminate At the Top 

1. Use Terra Tape 3" Marking Tape As Manufactured 

2. The Tape k Blue & lmprmted 'ARIZONA WATER Co.' 
3. INSTALLATION: The Pipe Warning Tape ShalBe 
Installed Over AIWater Hains And ShaBBe Buried 24 
Inches Betow The Surface Over The Center Of The Pipe. 
A) The Backf&Sholl@e Sufficiently Leveled So That The 
Tape b Installed Om A Flat Swface. 
8) The Tape ShoHBe Centered In The Trench With The 
Printed Side Up. 
C) Core S M B e  Exercised To .Avoid Movement Of The 
Tape While The Remaining Bocklillls Moved Into The Trench. 

By Reef Industries lnc. Of Houston, Texas (1-800-231-2417) 

. 

I 1 

STANDARD SPEClFtCATlON 

PIPE WARNING TAPE AND LOCATOR WIRE 

F F  THE N6TAUAllON OF 

-m rm7e 
CB I 03.24.1997 (A09.27.2006I E-9-28-1 

.IuI* 



7 SEX E-9-4-1 

AIZRHMW WAEER GWQWY 

J 
Polyethylene Encosmunt Per W R A  1 
Method 'A' - Wet Trmch Conditions 7/ = 

10 Milvinyl Tape - Typ. 7 



Kupfsrk fwndr Cornpan 

For the Northern R- use 
EclEpre 088 

~ocking M i m  Housing In 
Desert Ton or Forest Gram 

/ ~ c ~ p s e  .WWC Janptiq h i o n  

3" Thick Concretq slab f 

L 
STANDcryID SPECIFKATION 

FoRm€lN6T~noNoF 

SAMPLING STATION 



a b  wv)  
31 

" I  f 

q: a 
8 
F 
Y 
v) 

a 



2 
3 
5 

h 

d 





n 





ENGINEERING SERt&XS 

Configuration, RTU Applicatian Software (Globe Miami); $@,e00 
I'he SystemEhgheer will d g u r e t h e R T U  application acmrdingto the syatennraphments. 

Integration, On-site at Customer Location (Globe Miami): $8,850 - Test wmtnuni~ons betwemRTUs 
- Test and Debug as needed 
Obtain sigrsoff and accepta&ce 
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9n PartNO 
Ldcedrb. S 14,5@5.00 

0008 GD5188 
Gallon Tank, Pinetop Lakes Country Club Tank and Bother, Lower Woodland Well 6, Sandy Forty Nate Well, ) 

000% FRN5907 
Lakes Country Ckrb Tank and Boostst, Lower Woodland Well 6, Sandy FoJtyNate Well) 

0001 OD2421 EEecttical Install 

. .  
unit Price Extended 

................................................................................................... $40.00 ........................ $2,700.00 

Lo c e p k e m e n t  Radio Kits (Lakeside offfoe; Pine Lakes Tank, pinetop Lakes Million 

DPSK BOARD (Lakeside OfACe, Pine Lakes Tank, finetop Lakes Million Gallon Tank, pinetop 

...................................................................................................$ 180.00 ........................$ 1,080.00 

$4,250.00 ........................ $4,250.00 ................................................................................................ 

................................................................................................... $ 300.00 ...........................$ 300.00 
ADD: HOUSING TAMPER SWITCH 

0001 F7563 ACE3600 WITH CW750 136-174 MHZ (Rim Tank) 

OOO1 V103 ADD: 3 110 SLOTS FRAME 

0001 V228 ADD: 50x50 CM PAINTED METAL HOUSING 

o001 v224 

0001 v480 ADD: 16DO/DI FET 

0001 V261 ADD AC PS 85-264 V WITH BA’ITERY CHARGER 

OOO1 Vi14 ADD: 6.5 AH BACKUP BAlTERY 

................................................................................................ $ 1,850.00 ........................ $ 1,850.00 

..................................................................................................... $ 70.00 ............................. $ 70.00 

..................................................................................................... $ 40.00 ............................. $ 40.00 

................................................................................................... $ 250.00 ........................... $250.00 

................................................................................................... $ 310.00 ...........................$ 310.00 

.................................................,........................,...........,.....,......$ 140.00 ...........................$ 140.00 
OD01 GD3572-1WFET ................................................. 16 DIDO FET YO Interface Kit (1601) 

................................................................................................... $255.00 ........................... $ 255.00 

3001 F7563 

O001 VI03 ADD: 3 Yo SLOTS FRAME 

OOOl V228 ADD: 50x50 CM PAINTED METAL HOUSING 

OOO1 VS8 ADD: 8 DO EE RELAY 2A 

oO01 m1 ADD AC PS 85-264 V WlTH BATTERY CHARGER 

OOO1 VI14 ADD: 6.5 AH BACKUP BATTERY 

OOOI 603672-800 8DOvOlnterfaceKit 

ACE3600 WITH CW750 138174 MHZ (Lanron Roerd Well 4) 
............................................................................................... .$ 1,850.00 ........................ $ 1,850.00 

..................................................................................................... $ 70.00 ............................. $ 70.00 

................................................................................................... $ 300.00 ....................... ....$ 300.00 

................................................................................................... $ 260.00 .................... .- ...... $ 260.00 

...................................................................................................$ 310.00 ...........................$ 310.00 

$ 140.00 ........................... $ 140.00 ................................................................................................... 
................................................................................................... $420.00 ........................... $420.00 

H e k  9 21,895.00 
QlY. PertNo crfptkwr Unit Price 
o001 GD6188 Lo Power Repldlcement Radio Kits (limber Lake Tank) 

OOO1 GO6266 Radio Reprogramming (pine lueadows Well) 

OOO2 FRN5907 DPSK BOARD (Timber Lake Tank, Pine Meadows Well) 

OOOl GO2421 Ektrical Install 

................................................................................................... $ 40.00 ........................... $ 450.00 

..................................................................................................... $ 95.00 ............................. $ 95.00 

................................................................................................... $ 180.00 ........................... $ 360.00 

................................................................................................ $ 6,975.00 ........................ $ 8,975.00 

- 

OOO3 F7563 ACE3600 Wffti C M 5 0  136-174 M W  ( W a y  Forest Wdl, Magplbn Well Site, Zane Grey) 
................................................................................................ $ 1,8Jo.oo ........................ t 5,550.00 
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0003 VI03 ADD: 3 I/O SLOTS FRAME 

0003 V228 ADD: 50x50 CM PAINTED METAL HOUSING 

0003 V508 ADD: 8 DO EE RELAY 2A 

0003 W61 ADD: AC PS 85-264 V WffH BATTERY CHARGER 

0003 VI14 ADD: 6.5 AH BACKUP BATTERY 

0003 GD3572-8DO 8 DO VO Interface Kit 

.....................................................................................................$ 70.00 ..........................,$ 210.00 

................................................................................................... $ 300.00 ........................... $900.00 

................................................................................... . ............... $ 260.00 ........................... $ 7b.00 

...................................................................................,...............$ 310.00 ...........................$ 930.00 

.. ........................... . ......... ....... .... . .......... . .......... , ...................... ....$ 140.00 ...... . ....... . ............ $420.00 

........................... . ............ ..... ..... . ................................................ $ 420.00 ........................ $ 1,280.w 

0001 -563 ACE3600 WITH CDM750 136-174 MHZ (Heber Office) 

0001 VI03 ADD: 3 I/O SLOTS FRAME 

OOO1 V228 ADD: 50x50 CM PAINTED METAL HOUSING 

0001 V224 ADD HOUSING TAMPER SWITCH 

0001 v480 ADD: 16 DO I DI FET 

0001 VI18 ADD: 4 A 0  MODULE 

...............................................................................................$ 1,850.00 ........................$ 1,850.00 

.....................................................................................................$ 70.00 .............................$ 70.00 

...................................................................................................$ 300.00 ...........................$ 300.00 

................................................................ . .................................... $ 40.00 ............................. $40.00 

...................................................................................................$ 250.00 ...........................$ 250.00 

........................................................,.....................................,....$ 495.00 ...........................$ 495.00 

......................................-............................................................$ 310.00 ...........................$ 310.00 
0001 V261 ADD: AC PS 85-264 V WiTH BATTERY CHARGER 

0001 VI14 ADD: 6.5 AH BACKUP BATTERY 

MH)1 

0001 GD35724AO 4 A0 VO IntwFace Kit 

................................................................................................... $ 140.00 ........... * ........ * ...... $ 140.00 
GD3572-16DWET .................................... ............ 16 DllDO FET UO Interface Kit (1601) 

...................................................................................................$ 255.00 ...........................$ 255.00 

.....................................................................................-.............$ 255.00 ...........................$ 255.00 

QTY DescriDtion Unit Price Wended 
Superior: $7,620.00 

part .No 
0003 GO6266 Radio Repragramming (Warehouse, TOM Tank, Queen Creek Tank) 

0002 FfW5708D DPSK BOARD (Wanehouse. Queen Creek Tank) 

0001 FRN5907 WSK BOARD (Town Tank) 

0001 GD2421 Electrical Install 

- - 

....................... . ............................................................................. $ 95.00 ........................... $ 285.00 

................................................................................................... $ 180.00 ........................... $ 360.00 

...................................................................................................$ 180.00 ...........................$ 180.00 

............................................... . ...................... . ........................ $ 1,725.00 ........................ $ 1,725.00 

0001 F7563 

OOO1 VI05 ADD: 5 UO SLOTS FRAME 

0001 V228 ADD: 50x60 CM PAINTED METAL HOUSING 

OOO1 V224 ADD: HOUSING TAMPER SWITCH 

DO01 v480 ADD16DO/DIFET 

0001 V616 ADD: 16 DO EE RELAY 2A 

ACE3600 WITH CDM750 136-1 74 MHZ (Florence Junction Desert Station) 

...................................................................................................$ 195.00 ............;..............$ 195.00 

.. ......................................................................................... * .... $ 1,850.00 ........................ $ 1,850.00 

....................................................... ... ............. * .............. " ........... $ 300.00 ..................... * ..... $ 300.00 

....... .. .. .. . .... ......... . ... .. . .... .. . .... .. . ...... .. . ....... .... .. . . .. . .... , . .. . . ...... . . .. . .... $ 40.00 . . . . ... ... ............... . ... $40.00 

.......................... - .... . ................ * ....................................... . .......... $ 250.00 .... * ................ * ..... $ 250.00 

........................ - ..... * ...................... .... .... ..... ........... - ..................... $330.00 ............. * ............. $ 350.00 
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GL@BAL D T A  S P E C I A L I S T S  - 

1815 W.FhtAve.,SuitellO,Mesa,A2.85202 
Phons: 480-461-3401 FAX: 480-461-3411 \ 

QUOTE: MDM04663C September 27,2011 
by Duane Moody 
480-461-3401, Ext. 223, duan&ab I d a t a . ~  
Expires 26-Dec-I 1 

Quoted To: Mike Loggins, James Wttson, Andy Haas 

End User: 

Arkma Water 
3805 N. Black Canyon Hwy. 
Phoenix, AZ 85015 
Phone: 602-240-6860 
FAX: 602-240-6878 

Arizona Water System, Narrow Band Upgrade 

Description 
Global Data Specialists is pleased to provide you with the following Budgetary quotation fw the Narrow Banding 
Upgrade for your MosorOla SCADA system 

The quote includes any imtdlatiddectrid &ages associated with hstahg any new ACE3600 R W s  and the nmoval 
of old equipmt. 

Engineaing services are also iacluded forthe reprOgrammiag of theRTzps LIS meded. 

A. Furnish control techuich to de-termhte ail 888ociBtdd field wi&g h exi&ingMotoroh RTU. 
B. Vacuum and Wipe clown cabinet (where applicable) for new RTU. 
C . I n s t a l l n c w M ~ l a R T U , p r o v i d e d b y G l o b a l D a t a S ~ .  
D. Rcccmect existing wiring to new RTU and label. 
E. Test signals back to new RTU and verify functianality. 
F. Scape is typical for glllltipe locations. 

Page 1 of 11 



2. Exclusions and Clarificaticms 
a. Proposal is based on musing existing wiring and devices. 
b. Delays or additional work that are found as a result of existing field conditions, may require a chmge order. 
c. Only work, equipment, and materials explicitly stated in this document afe part of this proposal. Electrician accepts the 
responsibility for the coodination and furnishing of d and incidental equipment and serviczs nonnally associated with 
this type of work and for coordination with OtfLer disciplines. Any additional significant equipment, materials, or services 
will be furnished only upon exesution of a change order. 
d. All other equipmeot and services not specifically mentioned in this scope of wofk nor defined above shall be the 

withother disciplines and 
responsibility of others. 
e. This proposal is based upon electrician executing their work in reasonable mdmatwn 
entities. Additional electrich costs due to sigmfkxnt or extmodmq delays by others will be grounds fachange orders. 

. .  

3. Taxes and Freight 
a. Taxes are not included in this proposal. Upon request, electrich will finniah an estimate of taxes for tbis work. Owner 
to furnish electrician with tax exempt information. 
b. Unless noted diffimmtly, this proposal includes fteight cost for deliwry of electrician m a m h t u d  products to the 
project site. 
e. Unless noted Mixently, fight cost for equipment shipped FOB mmufactureh ki l i ty  or FOB p o r t - o f ~  is not 
included in this proposal. 

4. warranty: 
a. The warranty period for electrician manufadured electrical and control equipment is 18 mozlths from ship date or 12 
montbs from startup date. During this period, electrician will repair or replace at no cost to owner any faiied comp~nent or 
sw- 
b. Unless noted d i f f d y ,  electrician will hanor a manufacturer's warranty for all purchased equipment and will 
coordinate with the matlufacturertorepair or qh the equipment in acuxdmce with the manufactureriar warranty. 
c. The electrician warranty covers only electricirtn furnished equipmeat and explicitly excludes rQ1 costs of lost 
production, lossof facility availability, and any d all other incidental costa. 
d. ELectrician will make eveq effort to honor the warranty in atimely manna. Delays ingestingparts or eqUmeat from 
m8nuf8cfurezs may affect the time to impllement repairs orreplacemtnt. 

If you have any questions or need additional information please let me know. 

Also please note that tax and shipping has not been included in this proposal. 

Best R@ards, 

DuaneMoody 
Sales Managex 
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rrRI#s 
1. V a W i  of quotation: Thii quotation b vatid for 30 days, and is based omthe information provided to us at the time of 

qwbtion. We are not responsible for incorrect or mkgsng information. New information provided to us 
after the quotation is generafed may result in a revised qwtatiin containing additional products or 
services requked. 

2. Delivery date: Delivery dates are not guaranteed. Orders are generally delivered in the most expeditious manner 
possible. A planned delivery schedule will be provided upen order placement. Change orders placed 
subsequent to the original Po may delay delivery. 

3. Order placement: We reserve the right to reject d e r s  that do not contain all quotedproducts and services except 
those items indicated in the optional products and serviCeasdion. For radii programins, please 
provide radio frequencies at the time of order plaoement. 

4. Invoioing: Ordets are invoiced only when hey are reedy for delivery. The only exception to this policy is when the 
customer requests eariy billing. 

5. Payment: 100% payment is due withii 30 days of the invoke date. Invabs not paid within 30 days am subject to 
interest at the rate of 1.5% monthly, and your placement on COD bask for future orders. Early pay 
discount is not available. 

6. Payment method: We accept payment by bank transfer (ACH), Check, and Cards w i a  and MasterCard only), Card 
payments must be processed on the m e  dater that the invoice Is generated. Payments made after the 
invoice date can be made only via ACH or Check. 

7. New Customers: C d i t  application and references required for all new CLlOtomers. Akrmtively, you may pay by o m  
of the payment methods above on the date of order deliver#. 

8. Shipment FOB Global Data Specialists, 1815 W 1st Ave, SuHe 110, Mesa, AZ. For Dataradio drop-shipped orders 
shipment f-06 is CalAmp, Waeecer, MN. 

9. Shipping charges: If the quotation indudes shipping, hondrhg or cEs8v4ry fees, it is ovy an estbmte. ActW shipping 
charges will be determined only at the time of order shipment. 

10. Taxes: A p p l i  sales taxes wilt be added to eU orders unless a valid tax exemption OertMCate is presented at the 
time of order placement. 

1 1. Warranty is specific to the policies of each respecthre OEM (Original Equipment Manufacturer). No additional 
wananties are expressed or knpkd. Phae contact us for dl warranty and non-warranty repairs with the 
exception of Dataradio. For Dataradio warranty and nan-wamnty repairs, dl 800-992-7774 ~6707. 
Warranty senrice indudes standard depot repair only, and dms not indude shipping charges or senrlce 
calls to remove, repair or mMbU equipment. Emergency repak and swap service costs extra and is 
subject to parts avaiiabllity. Warranty labor inchuies diFact Irbhouse labor costs only. If warmty service 
requires our personnel to travel out of our OfRCe, addithal time and materials charges will be invoiced 
separately. 

12. Order cancellation: The following order cancellation shall apply: .......................... Prior to 30 days of planned delivery date: 25% of the Quoted amount shall be Invoiced. 
......................... Less than 30 days of planned deHvery da9e: 50% af ths qudeel-swnount shall be invoked. 
......................... After order is ready for delhrery: 100% ofthe quoted rrmoUntsMbe invdced. 
13. Contractors: At our d i m ,  wa WUI file a pre-lien when requked. Please pmMe MI project name and number, 

14. Delinquent pick up: You will be mtifiedvubenthe order is ready for pM up. orders nct pidced up within 7 days of 
project location, and Genetat Contractor and owner informatbn at the t i e  of order placement. 

notification date are s u w t  to storage fees of $25 per unit per day. 

Page 11 of 11 



WA 1-4927 



d 

MTIlwH t 
AeKlR 5.764 

I 
mmwcTPoRlla I 48bm 

6.m 



UNIT. I I i I I 

I I I 

I I I I 



f 

. .:.. . '  _,. i., 
li.. 1. 

.I . ,.,. . ,... . 
. I-. 

... . 
. .  . .  
. .. 

f 
E 

. ." 



1. DEscRIvnONOPPROJECT 

P&gc 1 of 9 



Page2of9 



Page43 of 9 



Page4of9 



X CONSULTAM% WORK PRODUCT 
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XV. SUSPENSION OF WORK 





Mr. Twlor )I[ansan 
president Vice Rcdbt - Eagbefing 

115S.MainStreet P.O. Box 29006 
Coolidge, Arizbap 85 128 

Mr. Frad SChaeidcJ 

H8mm €jn@miq& I;rmdsweying, h. Arivanaw--y 

phacnix, Ariaoaa 85038 

Si 
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Agreement For 
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BxhibitA 

~ o f s a v i o s s  

my I* 2012 
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Hansen Land Surveying, Inc, 
Item Price List 

January 20. m1 
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ARIZONA WATER CQIMPANY 

E-8-1 

CONSTRUCTION SPECIFICATIONS 
FOR THE INSTALLATION OF WATER DISTRIBUTION SYSTEMS 

DUCTILE IRON 

DEFINITIONS 

A. mmpny. The words "Company" or "Arizona Watrr Company" inem Arizona Water 
Company, and where applicable, any division of Ariiona Water Company, whose principal 
placeofbUsinesrrislocatedat3805 NorthBlackCany~High~y,Phoertix,IbSzona85015- 
5351 (Post OfRCe Box 29006, Phoenix, A h a  850389006). 

B. hewordg"C0mpany'sAuthorized~resentative" 
any of thg Company's Engineers, a 9  Division 

Manager or Supwintendent of the Company andlor such other persan(s) designated in 
writing as the "Company's Authorized Representative" by the President or any V i  
President of the company. 

C. QWactor.Theword "~ctor"meanseithewanindkiduelorotherentityempl~todo 
the worl< as shown on the Construction Drawi ngs and asspecified herein. 

D. . The words "ConstNction DraniRgs" mean plans preperred by or on 
behatfof Amana WaterCompany. 

E. -. The word "eOntract" means the written dowment titled " P r o p O W ~  when 
such document has been signed by anafficer or ofher autttonze ' drkpmmWveofboththe 
Contmctor and the, Company. 

Bn8m 
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CONSTRUCTKlN SPECIFIC#RONS 
FOR THE lbJSTALIATlON OF WATER WSlW8WtON 8YSTEMS 

DUcntE IRON 

All work is to be completed in a safe, workmanlike manner and in accordance with these 
Construction SpeciBcations; any deviation therefrom must be approved m writing by the 
compeny. 
Installations must conform with the requirements of al4gpvemmental regulating agendes 
and the costofconfonning to such regucations mtpstbe lneduded in ths unit bid prices. 
Examples of wch regulations, without attempting b ba indoshrs, are: 

a. 
b. 
c. 

d. 

2. I 

Special cornpaction and paving for stmet crossing. 
Shoring when mquimd because ofthe beach depth. 
Closing a trench in those areas where no open tranch is alldwed 
overnight. 
Banicading and traffic control as required. 

Alignment stakes as required in the Opinion ob the Company shall be furnished by the 
Company tothe corrtractorand shell be set bythe Company at agreed upon Metvats and 
offsets. under normal c- c8s these will referemthe pipeune locatkn aVefw(!Y) 
into the right.ob-way measwtsd from pnoperty pins. stakbs will be provided only when 
theconsbrcdKwl Drawingsshowapip&inedepthotherUtancov~tnthesoSpedficatkns. 
It is tlpe lBqmsw& ofthe CongacZorto psmm an 8uNey wwI<. 

3. T W C H  FXCAWION 

The trench location is to be determined by the Construdion Drawings. 

FOR &INCH OR S W E R  PIPE: The depth ofthe trench priorto Prpe laying shall be such 
that the finished pipeline shaU have between thirtysix inches (36") and forty-two inches 
(42") of cover unless othervuise spcsclfi ed on the Construction Drawings. 

FOR 124NCH AN0 LARGER PIPE: The depth of the tpench prior to pipe layins shall be 
such that the M h s d  pipeline shall have between ragaight incheg (48") and sixty inches 
(60") of wver unlessotherwb sl3ecffied on the CorwtR,lctroR - Drawings. 

Thewidthofthet~atandbelowthetevelatthe~ofthe~ghaa~amkrknwnof - 
twelve mches (12") pkfs the outside diametaaofthe pipebarpel 8nda maximum oftweudy- 
four inches (24") plus the outside diameter of the pipe barrel. 

The bottom ofthe tmwh shall beaccurateiy graded to prmrideawriform bearing foreach 
length of pipe forthe full langul of thegripe. If the native material onthe trend\ bottom am be 
reammblydug by hand, bell holes shall lm dug forthe- sothat the joints in no way 
support the pipe. When native materials 8uch as rock amhcountemd during trenching that 
will not provide a uniform suppxt for the pipe, the"tPench will be ovBc-(u<cBv8fed an 
additional six inches (e) and suitable bedding m aterial will be placed in tha, trench. 



Bedding matetial will be placed by hand in fwr-inch (4") lii and compacted to ensum 
uniformcompactionand todiinateany voidsunderthepipe. Whenthespacebetweenthe 
pipe and trench bottom varies, this must be bacMHled and compactect in four-inch (4") lifts to 
the mid-section of the pipe. 

whenever the trench is overexcavated for whatever reason. the trench bottom will be 
brought up tothe correct depth at the Contractor's expense using either method (a)or(b) as 
follows: 

a. A.B.C. materiel shall be used and compacted to a uniform dasityof not 
less than 80% ofthe maximum density as determined by AASHTO T-99 
method A and T-191. 

Native material 100% of which will pass through a one and onehalf inch 
(1%") screen and at least 20% of which will pass through a number-8 
Screen a l l  be used and compacted to a uniform density of not less 
than 85% of the maximum density as aetiennined by AASWTO T-99 
method A and T-191. 

b. 

4. M T E W  S TO BE PROVIDED BY CONTRACTW 

Unless otherwise specffied on the ConstructEon Dmvdngs or in the Con-, the Contractor 
will supply aU ofthenecessary matetials which wiil become a permanent and integral part of 
the water distribution system, including concrete Mocking, anchors, backfill material, paving 
material and supplies used dwing the prosecution ofthe work. All materials provided by the 
Contractorto cw#strudthe water diitribubion system must be NSF Standard 61 approved. All 
potable water pipes and fittings shall have NSF-PW seal. Conabuctson materiais used in the 
water system shaH be lead free as defined at AAC,R286604 end R18-1-101. The 
Conhcbr will provide the foilowing m aterials: 

a. FIRE HYDRANTS: Mueller Super centwon ' 250 Fire Hydrant, meets 
ANSllAWA C502 Stmdafd, Model No. A4#23,5%" maktvdve opening, three 
way, 6" Mechanical Joint Shoe, 1%" pentagon operating nut, d o r  - yellow, 
drain open, open direct[on - left, 4' or 4'6" bury depending on application. For 
pumper and hose nozzle information see below. 

(1) 1 - 4" Pumper Nozzle, NST and 2 - 2%" Hose Nozzles. NST. (These 
locations only: Ajo, Casa Grande, Cool#se and San M anuel.) 

(2) 1 - 4%" Pumper Nozzle, NST and 2 - P? " Hose Nozzles, NST. (These 
locations only: Apache Junction, AritonA City, Lakeside, Oracte, 
Overgaatrd, Pinewood, Rimrod<, Sedona, Sierra vista, White Tank and 
Winkelman.) 

(3) 1 - 4%" PUIIIPW hloula, PJST and 2 .- Z??" HW Nonles, NPT (B- 
only.) 

(4) 1 - 3" Pumper Nozzle OA 6-350 (6 threads per inch, 3.50 pitch diameter) 
and 2 - 2W Hose Nozzles, NPT (Miand only.) 



b. 

C. 

d. 

e. 

f. 

9- 

h. 

i. 

i. 
k. 

(5) 1 - 3%" Pumper No& GA 6-41 I (6 threads per inch, 4.11 pitch diameter) 
and 2 - 2%" Hose Node, NST (Supsrior only.) 

FITTINGS: Manufactured by Tyler or Won. Crosses, Elbows, Tees, Cap, 
Reducer, Adapter, Plug, B W  Flange and Tapped Flange; Ductile Iron, Class 
350, SSB, Cast Iron Cement Lined. 

(1) Foster Adaptors for MJ, made by lnfact Corporation: Available in size 4" to 
16". Part No. 4" = 4FA-BC, 6" = 6F&BC, 8" = 8FA-BC, IO"  = IOFA-BC, 

DETECTOR CHECK VALVE: Mueller/ Hersey EDC 111, iron body, including 98" 
x 34" Trim Kit. Trim Kit Part No.: 4" = 282080, e"= 282082,8" = 282085, IO"  = 
282496. 

12" = 12FA-BC, 16" = 16FA-BC. 

GATE VALVES: Muelk Resilient Wedge Gate Valves, meets A H A  C509 
specification, 250 pig, Non-risSng stem, Part No. A-2360 sizes 4" through 12" ; 
Part No. A-2361 sizes 14" through 36", low zinc stems, epoxy coated inside 
and outside to meet the NSF 61 rating. The bonnet and stuffing box sh& have 
304 stainless steel boJtdnuk. 

TRACER WIRE and WARNING TAPE: 

1. TRACER WIRE: Shai be direct bury AWG #14 solid copperwire, 
color. Blue. 

2. WARNING TAPE: Reef Industries, Standard T a m  Tape in 3" widths. 
Color: Blue and imprinted 'Arizona Water Company'. 

AIR RELEASE VALVE: Crispin Model ARIO with 1" NPT inlet and 34" NPT 
outlet, cast iron body and top flange; with a 5/64" orifice with stainles~ steel 
valve sealing feces and BUNA-N rubber. 

PRESSURE RELIEF VALVE: Watts 174A, Model M, 2" inlet, 2" wtfet, Bronze 
Body, 301b. to 1501b. pressure range. 

MEGA LUG: M m  Joint restmint made of ductile iron conforming to 
ASTM 53640,260 psi made by EBAA Irort, Inc., series 1100 or equal. 

MIXER BOXES: 

(1) Concrete Box with a steel regular lid, Number 1: Tucson specification. 

(2) Con& Box with a steel mgular lid, Number 2, 3, and'4: Phoenix 
SpWifbtiOtI. 

PIPE, COPPER: Type K soft copper in 60 or MLfoot coils, per ASTM B88. 

PIPE, DUCTILE IRON: Ductile Iron Pipe, Cement Lined, Pushen, confotm to 
current ANSllAWA Specification A21.51/C151, Pmsure Class 350 (sizes 4" 
through 12"). Pressure C k w  250 (Sires lW thrwghe20"), or Pressure Class 
200 for 24" throu$lt 36" pipe. Vendors: 

SllanS 
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(1) Padfic States Cast Iron Pipe Company 
(2) Griffin Pipe 
(3) United States Pipe and Foundry Company 
(4) American Ductile tron Pi@ 
(5) Clow Pipe (McWane, Inc.) 

1. PIPE, PLASTIC: Plastic pipe, C-900 PVC per ANWAWA C W ,  Class 150, 
sizes 6" through 12". NSF61 approved. Fmished in laying lengths of 20'. The 
barrel shall conform to the outside dimensions of steel pipe(IPS) or cast iron 
(Cl) pipe equivalent and the wall thickness of dimension-ratio (DR) 18. 

POLYETHYLENE ENCASEMENT (Polywrap): For all pipeline and dated 
fithgs installed, EXCEPT for the Coolidge Division. Minimum 8 Mil. and 
installed per A W A  C105/A21.5-93 and ASTM A574-89. M m  by the 
Pacific States Cast Iron Pipe Company. The -ping tape s M l  be minimum 
10 mil. vinyl tape. No duct tape shall be used. 

COUPLING: MueWer, straight three part union, tested to meet ANSVAWA 
0, H15403, conducthle compression. 

m. 

n. 

MueHer, H15428, straight couplhg, condudivecompmsion by mle  iron pipe, 
tested to meet ANSUAWA C800 specification. Size: 2". 

Mueller, Hl5451, straight coupling, conductive OOmpreSgjOn by female iron 
pipe, tested to meet ANSI/AWWA C800 specincation. Size: 2". 

Viking Johnson brand, sold by Mueller. MaXiUt Stralght (2"-24"), MaxiFitXtra 
Stmight (4"-8") or MaxiStep Transition, tested to meet AWNANSI C.219-91 
specsficatians-certifiedto ISO9001:.1W/SJhSth-BlairQuantum. 

0. STOP, ANGLE METER, BALL: Mueller, vafwe, B24258, conductive 
compression by metsr swivel nut, tested to meet ANSUAWA C800, sbe 5/8 
" x 34" x %" fora 34" sewice or size 1" for a 1" W c e .  

Mueller, valve, 824266, femk pipe thread by meter swivel nut, tested to meet 
ANSWAWWA C800, size 518" x %" x 34" for a 34" service or size 1" for a 1" 
service. 

STOP, CORP: Mueller, ball vafve, B25008, taper thread by condudjve 
compression, tested to meet ANSUAwIlyA CBOO specification, sizes: W ,  1" 
and 2". 

p. 

~ueiler, wi vahfe. B25028, iron pipe thread by condudhre compression, tested 
to meet ANSUAWA C800 specification. Sizes %", l", and 2". 

Mueller, 300 Ball Curb Valve, 0-25122, taper thread by GonducfivB 
compression, tested to meet ANSUAWA CBOO specifications, size: 2". (2" 
service) 

en8106 
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q. STOP, CURB: Oriseal valve, H10291, iron pipe thmad by imn pipe thread, 
quarter turn check, brass, tested to 300 psi worWng pressure, tested to meet 
ANSUAWA C800 specificatron, size: 2". 

Mueller, 820283, Mueller 300 baU arb vshre, female iron pipe by female iron 
pipe,quartertwncheck,testedtomeet~S~k9wWAc8oospectficatn>n * .Ska 
2". ( B b 4  E-9-8-1). 

f. 

8. 

t. 

TAPPING SADDLE: Smith Blair, Cast Bronze ASTM-8584 85-55.5, double 
shp, iron pipe threads, Models 321 and 323. Washes am s # i i  bronze, 
ASTM836. Gdmts are grade 60 Bum N, or Mueller bronze double strap 
service saddle, BR 2 B series, cast h e ,  ASTM-B585,85-5-55, or H16084, 
200 pg$, meets ANSWAWWA C800. 

TAPPING SLEEVE: MueHer H304 Stainless Bteel Tapping Sleeve, JCM 432 
18-8 Type 304 Stainlegs Steel Tappbg Sleeve, Romac "SST" Type 304 
Stainless Steel Tapping Sleeve or CASCAM-style CST-EX stainless steel 
pressure-rated tapping sleeve. 

TAPPING VALVE: Muelk kmt Wedge tsppins vaive, Catalog Number T- 

36" all with Type 304 s t a h k ~ s  steel fa+em bypass valves are requhed on 
18" - 36" vakres flange by mechankaljoint per ANSUAWA C111, imn wedge, 
non-rising stem. Epoxy coated interiOr/exteriOr per ANSWAWA C550 for NSF 
61 compliance. 250 PSI range for valves 4" to 12". 150 PSI range for valves 14" 
to 36". 

2-16, Class 125, sizes 4'ththrough 12"; T-2381-16, Class IS, sizes 14" to 

U. U-BRANCH: MueUer, Ht5364,I" male kon pipe by W" male iron pipe, tested to 
meet ANSllAWWA C800 specCfication. Size: 1" x 94" x 13%". stra$M line. 

WAVE BOXES: Vahre Box with Covsr, adjhabk, Tyler 562-A or equal, 
made of cast iron. 

v. 

w. VAULTS: W i  Vault Company, Chandler, AZ. 

(1) 44BewA concrete vault with a 3660 altupinurn double torsion door with 
a recessed padlock hasp, two - 18" x 24" center knockouts. 

(2) 575WA concrete vault with a 4874 aluminum double torsion door with 
a recessed pedlock hasp, two - 18"x24" center knockou8s and adjustable 
frame. 

(3) 612-S-WA ccmcrete mutt with a 4874 alUnk#lm double torsbn .dory with 
a recessed padlock hasp, hm, - 18" x 24"'center knockouts. 

VALVE, METER: Mueller, 624265-1, Muel)er300 ball anglemetervalve, female 
iron pipe by meter nut, quarter turn check, lock wkg, tested to meet 
ANSUAWWA C800 specification. S k  1". 

x. 



Mueller, B25170, Mueller 300 ball straigM W, m W e  compmssh by 
female iron pip, quarter turn check, lock wing tested to meet ANSVAWA 
C800 specification. Size: 1". 

y. YOKES, METER: Relocator type copper mettwyoke with horizontal inlet and 
outlet and meter thmad ends, B24118, with b k  wing Mueller 300 angle ball 
valve, full port, sites: 1" x IT, 5/8" x 92' x 7", !% x I/." x 9". 

Muelk, 2" copper meter yoke with horizontal iwkt and outlet and female iron 
pipe thmads, 82423-9QMl0, with lock wing M d e r  300 ball angle meter valves 
on inle3 and outlet risers. Raised 1" by-passwith to& wing Mdler 300 ball 
valve. 

The Contractor also will be required to w i d e  the following mterials. the cost of which will 
be included in its unit bid price: 

All material and concrete for thrust blocks, other anchors, reinforcing 
steel; all gravel, emshed storte, A.B.C., earth, sand, or screened 
mabrialwhii may be required; all material #or bracing and shoring 
trenches and for comtwtion of-; dl bansaedes and traffic control 
quipmnt; dl material for paving replaaementandany water used for 
compaction of backfill. 

5. INSTALLA TION OF MATFRlALS 

A l l ~ ~ ~ a r e t Q b e i n s t a l l e d ~ n a o c o r d a n c e ~ h ~ ~ ~  ' w t t e s s  
othennrlsedireded by these Specifscations. 

All pipe,fittings andvalves shall be laid true tothe lines, gradesand kmtionsestabliiby 
the specificatiom and the ConcrZrucb 'on Drawings. 

The ends and ins& ofthe pipe shall be thoroughly cleaned and inspected fordamage. No 
damaged maderials shall be installed in the water distribution system. 

Whenever the wock ceasesfor any reason, all open pipeline ends sheti be tightly plugged by 
the Contractor. Plugs shall be w&wtigM and approved by the company. 

CO- thrtrst blocks ofthe Sizes reqtlked by the m s s n d  Emtobe 
providsd at all valves, ChaRgeS in direction or size, or at any other point wtwrre an 
unbelanced thrust due to water pressure would exist Thrust Mod<s are to befonned to 
prevent any CoCIcrefe f m  spllhg over or into a pint. 
Trench cutves 81s shown on the Construction Drawings may be 
using push on joint pipe up to twelve kdres (12") in damebr, 
does not exceed thre degrees (5O)  or nineteen inohes (1 9") per dghbm-foot (48') length of 
pipe. The minimum radius of such curves will be two hundred five feet (20s). 

W8106 
M U D  
-1-7 



Any- ' performed without the knowledge of tlu duly autlrenzed * representativeis 
liable for removal and mplacem ent at the Contraclods ~xpellae. 

AU fire hydrants, frames, cov~lg and vahre boxes, etc. shall be adjusted to finished grade 
prior to the placing of the asphalt concrete surface dowse by the Contractor (where 
applicable). 

Air release valves shall be installed at water system high pints per Stanbard Detail E-9-8-2. 

All water Services shall be set a midmum of two feet (2') on the cusbmets property, 
pmferably within the P.U.E. and not withi rigM-d+my. 

unless othenwe * specified on the oonstNczion dmwhgs; all water mains shall be imtaHed 
five feet (5') from the pmpetty line inside the -&-way or easement. 

Watervalvesshallbespaced notmoretkernfivehundrd&at(500')incommerciaidistrk;ts 
andnotmwethaneighthundredfeet(800')inotheidstticts.Variationsmeyberequiredfor 
transmission n a b  or special applications. 

I&Mth crf water (ine CBlSing shall be Standard Speoi ficatioll E-9-241. 

Tracer Wm and Waming Tape am to be installed on all mains, tees, crosses, ells and fire 
hydmnthrtapats.Theywillnot b e ~ ~ ~ o n s e r v i c e l ~ . T h e t r a c e r w i r e w i l l b e i ~ ~ a n  
thewatermaln45degrees from the vertical Centedh  ef$mpiPa and shall be tapedtothe 
fittkrgsdimtlyandontherna 
wire shall be placed betwleen 
The wanrkrg tape shall be 3 
measured fromfiml grade, d k d y  overthe center ofthe pipe. Any spices inthe tracerwire 
shall be joined llsingv#rterproaf con-. Any- inthe warning tape shalf bejolmd 
using minimum 10 micvinyl tape. The tracer wbe shau be- for contiity after badmu 
and compaction, but before paving. Any detectad dam- to the wire shalt be repaired 
before paving Willbeallowed. 

6. BACKFILL OF WATER MAN W N C H E S  

Backfill of any excavation shall conform to the mqt&em.ntrr of any of the govecnmental 
agendes having jwiedrctkn over the locatka. if no agency having such 
jwisdictiot~ specifies bamn or compaction requirenents ,Bndnospeeblreq~ent8are 
shown on the Consbuction Drrrwings, the procedure Setfi0rt)r h this aection will apply for 
water line trenches. 

ThebeddhrgmaterlalabovetheplpeandbecMill~tahallbe~~~toaminimwn 
of 70% compaction witMn 8 utility easBRIbnt and 80% compaction within a right-of-way as 
determined by AASHTO T-99 method A and T-191. Ifwater settling is used for compccc2ion, 
it k the responsibility of the Contractor to prevcsnt the pipsfran floating. 

The bedding material shall be either natiVe material, 1005Q of whidr will pass through a one 
and omhalf inch (1W) screen and at least 20% of which will pass through a number4 
maen, orimportedmaterialwhichconkm8toM.A.G. spedfidonsfarA.B.C.ortypeg 



selectma~als.B~ngmrrterialshallbarusedbelawand~theQipeandaminimum 
of twelve inches (12”) above the pipe. Shade attdbdtling material to be mechanically 
compacted prior to remainder of trench back-fill. 

The remainder ofthe trench SM be baddilled with netlve or imported material which shall 
be of sound earthen material free from broken concrete, wood, broken pavement, or other 
unsultaMesubstances.Exceptas~~i~specffled,~Imaybematerialcontainingno 
p ieces~r thans ix inches~6* )mg~~~dmension .  

where settiement occurs, addiionai backfill material shall h placed and compacted and the 
trench shall be brought to final grade. 

7. HYDROS TATIC TES TlNG OF COM PETE0 PfPELINES 

Hydrostatic testing of water pipelines wilI be completed befomthenewsystem is connected 
intotheexistingwatersystem sa that84 testing canbedsneagainstd newmderials. 

The completed sectkm ofwater pipB(m to be tested shall be slowlyfilkd wlth waterwlth 
cam being taken to expel all ak- the pipe. If necessary, the pipe will be tapped at high 
points to vent air. 

The Contractor shaU provide all equipment and labor newssary to accomplish this testing 
and the price shall be krduded in the unit prices. The Conhactw shall notify the Company in 
advanoeofthetestingsothattheCompenycanscheduleBdulyauthorired~~ 
to be at the sits during W n g .  The ContracEOr, at its own expense, shall make any 
necessary repairs to the system beirrg tested in wder to cause the seotion being tested to 
meet the @st limits set bebw. The Contractor may mquestrruthorlzation ofthe Cwnpeny to 
connect the new pipelines to the exWng system ptiortacomplrution of prewure testing 
when, in the Company‘s sole opinion and judgment, q o n s  wanentsuch connedion. . 

The contractw shaw asme all Fsaponsibility to comp~presswr, testing t9 Company‘s 
specifications afaer such connedion, W i n g ,  but not hited to, iedation of the new 
piperines from the existing system, if necessary. 

Connectiorwpriortocompletionaf~rete~s~~notbeRladeonlesspriorCompany 
authorization has been obtained, and any extra expenses multing from such connediorw 
shall bethe sole responsibility ofthe Contractor. 

Leakage tests will be for B period of two hours at 200* 5 psiat the point of lowest elevation; 

of diameter. If dry utilities 81% not installed, a secondprmsww test is mquhd. 
leakage may not exceed 0.1 gallons per how per onethoUsand~(1,W) or pipe perinch 

8. STERlLlZATlON AND f LUSWG 0 F COMPLFTE D WATER PIPELINES * 

Sterilization and flushing willconform to r a c o m m e n d ~ c r f ~  State D e p a m  of 
Health Services Engineering Bulletin Number 8, latest edition, or any futum Arirona 
Dep&n& of Emrironmenta\ Quality bulbtins. Contractor to follow ail condm of any 
discharge permit. 

9. NO OTHFR Urjj {TIES AUOWED IN ORNEAR WATER P IPELINF TRENCH ES 



No otne; utility installations will be permitted in the water pipeline trench or wifnin five feet 
(5') of the Company's water pipeline when running parallel to the water pipeiines. 

IC!. PROTECTION OF WATER MAINS NEAR SEWERS 

In order to protect water mains from contam ination by sewers, the insrallation of the water 
mains must conform to the foliowing requirements: 

a. Horizontal - When water lines and sewers are laid parallel with each 
other, the horizontal distance between them shall not be less than six 
feet (6'). Each line shall be laid on undisturbed or bedded material in a 
separate trench. Where conditions prevent the minimum horizontal 
separation set forth above, extra protection will be required. Extra 
protection shall consist of constructing the sewer main with mechanical 
joint ductile iron pipe or with slip-joint ductile iron pipe if joint restraint is 
provided, or encasing both the water main and sewer main in concrete. 
See Detail E-9-30-1 and E-9-30-2 

The construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been appraved by the appropriate state aridior county 
health department. Refer to the diagram below f or clarification. 

J n d e r  nc .circumstances will f h e  horizontal separation betwzen SeWF?i mains ,and viaisr 
mains be less than two fnz1 (2'). Ail distances are to bca measured iron: ths outside of ihe 
sewer mair: to the outside o i  the water main. 
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b. Vertical - When a water main is parallel with or crosses a sewer mairi 
within two feet (2') above the sewer or greater than two feet (2 ' )  below 
the sewer, extra protection will be required. Extra protection shall consist 
of constructing the sewer main with mechanical joint ductile iron pipe or 
with siip-joint ductile iron pipe if joint restraint is provided, or encasing 
both the water main and sewer main in concrete. See Detail E-5-30-1 
and E-9-30-2. 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate statt: and/or county 
health department. 

Under no circumstances will the vertical separation of a sewer main installed above a water 
main be less than two feet (2'). All distances are to be measured from the outside of the 
sewer main to the outside of the water m ain. Refer to the diagram above for clarification. 

c. When unusual conditions such as, but not limited to, highway or bridge 
crossings prevent the water and sewer main separations required from 
being met, the appropriate state and/or county health department will 
review and may approve requests for authorization to use alternate 
construction techniques, materials and joints on a case-by-case ba sis. 

d No water pipe shalt pass through or come into contact with any pari of a 
sewer manhole. The minimum horizontal separation between wate; 
mains and manhoies shall be SIX feet (E'}, measured from the center of 
the manhole. 

e. The minimum sepaiation between force mains or pressure sewers and 
water mains shall be two feet (2'j vertically and six feet (6') horizontally 
under all conditions. Where a sewer force main crosses above, or less 
than six feet (6') below, a water line, the sewer main shall be encased in 
at least six inches (6") of concrete for ten feet (IO') on either side of the 
water main. Refer to the diagram below for ciarificati on. 

i 

Vv \CNGSPEC BOOV.2~0AE-~-31 CUNSTWLTION SPECIFICATIONS fZ010 LJPDPTEi UOC 
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11. 

12. 

f. Sewer mains (gravity, pressure, fom)  shell be kept a minimum of tifly 
feet ( W ) h  drinking water wells, unless thepollowlng condions are 
met: 

1. Water main pipe, presswe tested in placet050 piwithout 
excessive leakage, may be used for gravity sewers at 
distances gmter than twenty feet (20') lrom drinking water 
wells. 

2. W a t e r m a i n p i p e , p r e s s w e ~ ~ i n ~ t o l M ) p s i w ~  
excessive leakage, may be used for presswe sewem and 
force maim at distances gmter than twenty feet (20') from 
dfinking m r  wells. 

g. 

h. 

No septic Wdisposal field system shall be CorrStNcled within one 
hundred feet (1 00') of a drinking water well. 

All distances are measured perpgndicularly f)wn the o @ d i  of the 
sewer main to the outdde of the water main. These separation 
requkements do not apply to building, plumbing or individual house 
serviceco~ions.  

i. UseMechanic8IJointductilekonpipeWthM ug thrust restraints a 
minimum of ten (10') feet on 88dl side of a m e r  or storm &in 

When crossing existingwatermainsa minimum of%% compection isrequiredtothe bottom 
of existing mains. 

Arizona Water Company requires that no sluny be permitted to contad existing 
cernentlasbestos or doctile iron pipes, unless authorized by the company. slony may be 
powedinthebottomofthesewertrenchstoppingWreginches(3")belowtheexistDngwater 
main. The backfill used around the mdnofrwld be AB insuffident depth to preventslwy 
from contacting exietlng main. 

WATER M AIN MATFRIAL SPF,C IFCATIONS 

Ductile iron plpe (Pushon m) minimum dass 350, cement lined and conform to A W A  
C151. 

All main line valves shall conform tu A W A  C500 with a minimum wodhg presswe of 200 
psi. 

A l l c a s t i r o n ~ ~ t o b e c e m e n t l i n e d i n ~ w # h ~ A C l o 4 a ~ s h a l s c o n f w m t o  

8/1M16 
Mw:KD 
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Maximum joint defiection for 6" mechanical joM dudile iron pipe is seven degrees, seven 
minutes (?", 7') or twenty-swen inches (27") per dghteekfoot (18') length pipe, for a 
maximum cwve of one hundred forty-five feet (445')- 
Maximum joint deflection for 8" and 12" mechanicsll joint du&le imn pipe is five degrses, 
twenty-one minutes (5" 21') or twenty hdws (20") peqeighteerrfoot (18') hgth  pipe, for a 
maximum curvg of one hundred rdnsty-five feet (195'). 

Maximum Hnt deftection for V, 8" and 12" push-onjoiAt ductile irnn pipe is ftve degrees (So) 
or nineteen inches (19") per eighteem-foot (18') length pipe fer a maximum a w e  of hrvo 
hundred five feet (205'). 



ARIIZONA WATER COA~PANY 

Mr. Tony Geiger 
US P i  - Waterworks Maticeling Corwrltants 
34522 N, sC0ttsd.k Raad 
Scamdde,Arizam 85226 

Re: 

Dear Mr. Geiger: 

US Pipe Satinel Fkt Hydrants aml Resilient Wedge Gate Vdvcs 

Resilient Wedge Gate Vahres: 

Mode1 US Pipe A-USPO 

8 Meets AWWA G5Q9 Full W y  C8st Iron 
Imw Zinc Bronze Stem 
size raqp 2" t h  12" " 

Model US Pip A-USPI 

Meets AWWA GS1S Reduced Wall k t U C  Iron 
& Low Zinc Bronrc S m  
Size- 14"thnr4Sa 





ARIZONA WATER COMPANY 

ocrabsr 19,2010 

Mr. Jim Ryan 
c~vcrtwcomprry 
8121 N. lPAwmue 
Phocnix,Arizonr 85021 

Re: Clow Msdellion fire HyQrnts anl Resilient Wedge obae Valves 

DerrMr.Ryan: 

Mode12638 





February 21,2012 

Contractor 

Re: Fittiug Specifications 

Dearcontractor: 

Ef fdve  March 1, 2012, Arizona Water Company (the l'Companyll) has changed its 
fitting specifkations for Ductile Iron Fittings and Ductile Iron Flauged Fittings ("Fittings"). All 
Fittings purchased by the Company, on the Company's behalf or installed with the intent of 
being conveyed to the Company, must comply with the quhmmts noted below. 

Fittings 

Madklurd by Tyler or Union, Crosses, Elbows, Tees, Cap Reducer, Adapter, 
Plug, Blind Flange and Tapped Flange: Ductile Iron, Class 350, SSB, and Cast Iron 
CementLined. 

New Fittine Swdfication: 

Ductile Iron Fittings Opadt-011 and Mechanical Joint) 

Ductile Iron Push-On and Mechanical Joint ("MJ") fittin@ for water lines shall be made 
of ductile iron per ASTM A536 am-l be cast in the United States of America. Fittings shall have 
USA cast on the fitting to designate they are made in the United States. AH fittings will be 
manufkdumd and tested in accordance with ANSYAWWA C153lA21.53 for compact design 
and AWSVAWWA C110/A21.10 for full body design. In accordance with ANSYAWWA 
C104/A21.4 fittings 2" - 3" will be single thickness cemeat morfar lined and 4" - 64" will be 
cement mortar lined. Fittings will be Asphaltic seal coated on tfre exterior in accordawe with 
ANSYAWWA C104/A21.4. MJ fittings with flanged end(@ will match ANSYAWWA 
C115/A21.15 and ANSI B16.1 class 125 flanges. All fittings shall be NSF-61 listed for use with 
potable water. 

E-MAIL: 



ARIZQlYA WA- CoypUNy 

contractor 4 February 21,2012 
Fitting Specifications plige2 

Dude Iron flanged fittings for water lines shall be made of ductile iron per ASTM A536 
and be cast in the United States of Amexica. Fittings shrdl have USA cast on the fitting to 
designate they are made in the United States. All fittings wil l  be mam&tmd and tested in 
accordance with ANSYAWWA CllO/A21.10 design. Flange ends will match ANSVAWWA 
ClWA21.15 and ANSI B16.1 class 125 flanges. In accordance with ANSYAWWA 
ClM/A21.4 fittings 2" - 3" will be single thickness lined and 4" - 64" will be cement mortar 
lined. Fittings will be Asphaltic seal coated on the exterior in accordance with ANSVAWWA 
ClWA21.4. All fittings shall be NSF-61 listed for use withpotaHe water. 

If you have any questions or require fiuther information, please Contrtct me at 602-240- 
6860. 

Fredriclc K. Scbmider, PE 

enginecring@amatsr.cosn 
vice President - Enghmhg 



ARIZONA WATER WMPANY 

STANDARD SPECIFICATION DRAWINGS: E-% I 

ERRATA2010 



ARIZONA WATER COMMNY 

STANDARD SPECIFICATION DRAWINGS - DUCTILE IRON 

INOEX (E-Q) 

E-9-1 

E-9-2 

E-9-3 

E-94 

E 8 5  

E-9-6 

E-9-7 

E-9-8 

E-9-9 

E-9-10 

E-9-11 

E-9-12 

E-9-1 3 

E-9-14 . 
E-9-1 5 

E-9-1 6 

E-9-1 7 

E-9-1 8 

E-9-19 

TYPICAL GATE VALVE LOCATIONS 

INSTALLATlON OF TYPICAL VERTICAL AND WFUZONTAL GATE VALVES 

INSTALLATION OF TYPICAL TAPPING SLEEVE AND VALVE 

INSTALLATION OF TYPICAL VALVE SUBJECT TO NON-VEHICULAR AND 
VEHICULAR TRAFFIC 

INSTALLATION OF TYPICAL THRUST BLOCKING SCHEDULE THRUST BLOCK 
FOR VERTICAL BENDS, AND MEGALUG THRUST RESTRAINTS 

INSTALLATION OF TYPICAL PERPENDICULAR f IRE HYDRANT 

INSTAUATION OF TYPICAL PARALLEL FlRE HYDRANT 

INSTALLATION OF TYPICAL 2" BLOWOFF DEVGE, AND AIR RELEASE VALVE 

INSTALLATION OF TYPICAL SINGLE SERVICE CONNECTION FORA  OR 1" 
METER 

INSTAUATION OF TYPICAL DOUBLE SERVICE CONNECTION FOR A '/,"AND 
1" METER 

INSTALLATION OF TYPICAL 2" SERVICE CONNECTION 

INSTALIATION OF 3" COMPOUND METER, 4" COMPOUND METER, 6" 
COMPOUND METER, 6" COMPOUND SERVICE, CONCRETE VAULT, AND 
NON-POTABLE PROPELLER METER 

INSTALLATION OF TYPICAL 4" THRU 8" DETECTOR CHECK VALVES AND 
3" THRU 10" REDUCED PRESSURE PRINCIPLE DETECTOR WITH BYPASS 
METER ASSEMBLY (RPDA) FOR FIRE LINE SERVICES 

INSTALLATION OF TYPICAL PRESSURE RELJEF VALVE ASSEMBLY 

INSTALLATION OF TYPICAL PRESSURE REDUCING STATION 

PAINT COLOR SELECTION 

STEEL WATER STORAGE TANK 

HYDROPNEUMATIC TANK 

. 

INSTALLATION OF WELL SHELTER 



E-9-20 

E-9-21 

E-9-22 

E-9-23 

E-9-24 

E-425 

E-9-26 

E-9-27 

E-9-28 

E-9-29 

E-9-30-1 

E-9-30-2 

INSTALLATION OF TYPICAL WELL WTH LINE SHAFT TURBINE PUMP 

INSTALLATION OF TYPICAL WELL WITH SUBMERSIBLE TURBINE PUMP 

INSTALLATION OF COLUMN PIPE, OIL TUBE AND LINE SHAFT 

HOT TAP AND JUMPER METER CONNECTION 

tNSTALLATlON OF TYPICAL WATFR LINE ENCASEMENT 

INSTALLATION OF CALCIUM HYPOCHLORITE TABLET CHLORINATOR 

INSTALLATION OF CHAIN LINK FENCE 

INSTALLATION OF SIDE HUNG WATER LINE SUSPENSION 

PIPE WARNING TAPE, LOCATOR WIRE, AND LOCATOR WRE TERMINATION 

INSTALLATION OF A TYPICAL SAMPLING STATION 

WATER AND SANITARY SEWER SEPARATlONlPROTECTlON 
PERPENMCULAR 

WATER AND SANITARY SEWER SEPARATIOIVPRMECTION - PARALLEL 



P.C. 4 
u 
A I  - # 

I 

PAVEMENT 

5' 

t 
PAVEMENT ---q 

z 
I 

I 

A ,  R/W 

It L . C .  
NOTE: 
The Distances From 1.C.10 Gate 
Vdves &e lo Be Determined By 
The Rodius Of Proposed Povemsnt. 

Cote Vdves k e  To Sa hrtdlrd 
h The Above Locations h Such 
A Hmnsr That They WlNot 8e 
Covered By Povihg. Sidewalks. 

*Location of wotr  mains frpm 

dterotmn for co-ftrdmotmn with 
cvb. &dew&, or paving requirements. 
Variations ore to be approved 
by th. kW.Co.Engheerng dept. 

P F t Y  Gle moy ' p w a  

- 
R/W 

f i r " ' "  
Cat. volve 

P.C. - Point OF Cwve 
R/W - RiQht-Of-Woy 80undOry 

LC. - The htrsection Cornur 
Of Right-of-way Limo 

STANDARD SPECIFICATION 

TYPICAL GATE VAlVE LOCATIONS 

FORTHE WSTAIlATON OF 

cco I-* M.W. I 3/20/86 lA 1/31/2001 I E-9-1-1 pm Y W  



FOR 6- TnRWQl 12" GATE VkVES 
Mu* R..Wmt Wedge Got. vdvos 

ANWAWWA C509 Conrpknt 
Cotdog A-2360-,, 

1 FOR k" T W  ICs" GATE VkVES 
Muellor Resihnt Wedge Cote Valves 

Cotutog N u n b ~  A-2361-,, 
W A W W A  C509 Comptiont 

And Cover Per E-0-4-1. 

M.J. x M.J. Got8 Vdvc Typical 
M i i  DeothPer 

kizono Woter'Corrgony 
Stondcrd Specifications 

I 

MVdves hstakd On Pcpe Five Feet (Y) Deep rhd 
Greater Are To 68 h s t m  With A Valve Operotor 
E x t e n a h .  U k r  Cotdog No. A-26441. 

t 

STANDARD ~SPECIRCATION 
FOR THE INSTALLATION OF 

TYPiCAL VERTICAL GATE VALVES 



~ 

Box C Cover Per E-9-4-1 

bllvolves hstdkd on Pipe five feet ond 

BockfYwith ABC 
to finished 
grade and 
compoct to I O O Z ~  I 

ARZZ42NA WAY!EZ? c o r n !  

i 

from the top of lhe operating nut to 
find qode. 

By-poss Gate Valve 
1" & 20" - 2"RWCV 
24" - 2.5" RWCV 

FOR THE INSTAUATlON OF 

INSTAt.IAllON OF BEVEL GEARED HORIZONTAL GATE VALVES 
WITH BY-PASS FOR 98" A)J!3JARGERVALVES 

DLlc . -w. PIIIl w. 

CB I 12.07.2004 1 E-9-2-2 

30" I 36" - 3" RWG 4 

I 
I 

l2- ABC 



I 

Allvalves instdled on pipa five feet ond 
greater are to be installed with o valve 

I 

- 

-MA WAZIER axmzuw~ 

Backfillwith bBC 
to finished 
grde  compact and to IOOXY i 

I 
I 

t4o.A-26441 The distance is measured 

final grad.. 
from the top of the operating nut to 

Volve B o x  & Cover Per E-9-4-1 

/ 

STANDARD SPECIFICATION 
FOR THE INSTALUTION OF 

INSTALLATION OFBEVEL GEARED HoRttoNfu. GATE VALVES 
WITHOUT A BY-PASS FOR 18" AND URGER VALES 

ol*u.r. -nr mn! 
ce I I ~ . O ~ J ! O O ~ I  A 5.133005 I E-9-2-3 

r 

I 
I 

i I 
I 

WABC 
Compacted 
To l0OX -. 

Allconcrete slobs to be closs "C",wh'kh b darined 09 concrete 
whose minimUn compressive strength ot 14 dop raachsr 
16OOpsiond at 28 days reaches 2000psi. per M& Section 725, 
Toble 725-1- Slabs to be formed and poured prior to valve 
instolation. 

--- 
Mudlsr ResiEent Wedge Gate Vdve 
Assembly Catalog No. A-2361-20. 
The &met md Stuffing Box shd 
Hove 304 Stainloss SteelNuts/Bolts Backfillwith AfK to finished 

grade m d  compact to 1OOX 



NOTE: 

L fbng.r, bolts. and nuts si ld 

2 . k  prossw. tost tha tsrpho sleeve 
be k.pt froo of concrota 

before UW Pm t is mode. 
S.Poly.rOp dnow W t b  

/ 

Prosrue Trooted k d  pot 
Punumant Wood Foudobon 
br. of pretrvolir. pu cuft.) 

Rocart Cmcreb Vdve 
Bkckr, Trpkol 

STANDARD SPECIFICATION 

lYPtCAL TAPPING SLEEVE AND VALVE 

FOR YHE I)(SlALlAllON OF 

DWUW -w. - 
CB Irm I 05~0.1986 I Aoa23~006 1 e-a-s-1 



Cwroto  To 8. 
1" &me fhdCradr 

Got0 Vdvr, Typical 

WA3!ER CIOSUPAIVP 

8" Cart lron "A" F r w  
Vdvo 8Ox L Cwr 
M0rk.d " W A m  \ f -p-t 

0h.t.r 





NOTES 

1. Barr h Conc. Thrust Bkck To Be 

or by Other hpproved Method. 

Ends. As Per Tabb BOIOW. 

Cooted w/ 2 coots CodTar Epoxy 

2.80s To Have 90. Hodc 0 T W  

8" 

12" 
Is" 

1 I 

06 9" 4 ' X S X 4 '  

08 g.l S'wlr'XS 

09 w 7"rr6'X7' 

/- D.'=* T** 

Epoxy Coated Rebar. Typ. 

&Pipe and Fittings to be Polynapplrd 

Typ. Thrust Bbat k 
Section 725.T- 

I 

STANDARC) SPECIFICATION 
FOR THE INSTAUATION OF 

THRUST BLOCK FOR V E R W  BENDS I 
I -8R ' o*p MJW 1 7-5-96 I A 01.16.2007 I E-9-3-2 



I 1 







STANDARD SPECIFICATtON 

TYPICAL PARALLEL FIRE HYQRANT 

FOR THE lN8TAUATION OF 



Allcopper Pie Which Comes Into Contact 
With Concrete ShollBe Wrapped in 20 kbl 
Scotch Wrap 

rrCnmm Depth Pet kizono Water 
Company Stondad SpaciCotbns 

I 1 

c 0 
I 

STANDARD SPECIFICATION 
FORTHEtNSTMUllONOF 

TYPICAL AIR RELEASE VALE 
M0lll)m ce I J W ]  0320.1997 I A06.24.24 E-9-8.2 

( I w m  



~~ 

Allcopper Pipe Which Comes Into Contoct 
With Concrete ShollBe Wropped In 20 llJa 
Scotch Wrap 

NOTE: The Horizontdand 
&nmmt Of The C 
V a y  Accwdirg TO 

p oqkth Par k;i?I!a Woter 
ompary Standad Spec~fs~obom 

STANDARB SPECIFICATION I FoRTHEIwII7MuiKmof 

AIR RELEASE VALVE FOR THE NORTHERN REGION 
-* ce MW I o*rr O3.20.%!37 I AOe.24.2004 E-O.8-3 

D w m  



1" -Angle Meter Valve 
FlPxMN 8-24265-1 W/O sadd. 

MucYsr H-10889 Mater Bushing 
Two Req'd (Only for 314" Meter) 

la' Mwlkr 8-25122 
BotlCurb Vdve 

For The Following Divisions Md L 
Mater Box For Frost Protection: 

Mmmm depth of the meter for: 
MueUer BRZB Seri 
Service saddb 

Pinewood 24" 
Pipe Depth Per Lakeside 36" 

E-8-1-2. Itom 3. Overgwrd 36" 

The distance is m e w r e d  
from the top of the meter 
box 7 the top of the meter. 

1" MueHer B-25028 
IPS1 x Compression 
B d  Corpor ation Stop 

1" kkrellsr 8-25008 
Toper x Compresabn 
BallCorpwotion Stop 

Smnr F TAP TO CA.PVC.0 R DIPIPE 
NOTE: The minimum distance batwren 
tops on m&s other than ductile iron is 12" 

NOTE: 
Only the meter is supplied by 
kizono Water Comoonv 

' 

I 1 

I 
STANDARD SPECIFICATDN 

FORT~EINSTALUTIONOF 

SINGLE SERVICE CONNECTION FOR A 34" OR 1" METER 
Dvo -w. M L  cco Y.W. 3/2O/W lA c13.17.2006 I E-9-9-1 



No.2 Meter Box With Lid 
klhhwrn depth of the meter for: 

Sedono 24" 
Pinewood 24" 
Lkcaide 36" 
Overgaad 36" 

The distance is measured from the top 
of the meter box to the top of the meter. 

1"x l"x 13.5" Straight U-bonch 
M w k r  M-16364 
MIP hvkt x MP Outlet 

f* 8r-s 90' Street En 

1" kc#lbr E-25028 
P S I  x Compression 
BdlCorporotion Stop 

AJWZDMA W&3!KU cl~ui~wv 

( 
DR DlPlPE 

J O E :  The minimum distance betwen 
rervice taps on mdns other than ductile 
ron is l2" 



For The Fdowing D i v i s i i  Add A 
Meter Box For Frost Protection: 

Minimum depth of the meter for: 

S e a  24" 
Pinewood 24" 
Lakeside 36" 
OverQoard 36" 

No.2 Meter Box With Lid 

fox VX 13.5" Strai*t U - B ~ O ~ C I  
Uuder H-15364 
MP W.1 x MIP Outlet 

1" Bross 90. Street EN 

2" ~ w k r  8-25028 
PST x Compression 
Bdl Corporation Stop 

Pipe Depth Per OR 
E-8-1-2. Item 3. 

2" w r  8-25008 

f PV 
OR DlPlPE 

NOTE: The rtirhnn distance between 
service tops on moi\s other thm ductile 
iron is 12" 

NOTE: THE LENGTH OF SERVICE IS LIMITED TO 
NOTE: 

the meter k scllppiied by 

b 

COMMERICIALLY AVAILABLE ROLLS, TYPICALLY 
60 FEET kimono Water Compmy 

4 

AJUZCMMA W A m  axmuvuw 

STANDARD SPECIFICATION 

DOUBLE SERVICE CONNECTION FOR t" METERS 

FOR THE INSTALUm OF 

own -n Dllc 
CB M.W. I 03.ii.2008 I P oa.29.m6 I ~-0.lo.i 



No.4 Y e t r  BOX With Lid 

Sensus 2" Csmpoud Meter 

holler 2" &tor Yoke 
Worizontol hIet/Outlat 
6-2423-99000 

Pbe Depth Per 
Cost Iron Vdve Box, 
Bottom Only (36" t.) 

ARlZUWA WAZER CY)~~CPAWP 

L J l u e k r  2' Stra t 
coupring, H-154% 2" W e r  500 BaHCub Volve 

6-25122 W/ 2" Boas Spuore 
Wrench Nut Adopter B-20299 

Nuder BI?26 Series Bronze 
S.rvic4 Soddle - Doubb Strop 
IPS1 Thrwd 

cc Y w -CONNECT10 

tJOTEThe minimun distance between 
service taps on moins other than ductil~ 
iron is 12" 

- 



-Y W/Valve Box 

No. 

1. 

_ _  ~ ~ ~~ 

FITTINGS SCHEDULE 
6 D.I.P. 

6. 2" Tart Port 
7. 3" Compound Meter 

9. Y x 2 - 0 "  D.I. S~oolflna x De 
c a. 3" F.C.A 

NOTE: 

1. Use Roqley pipe supports or equivalent 
os needed (See detoilbelow). 

2. Fie  suppwt locations to be determined 
by f i d  personnel. 

3. AcogPaC pipe that comes in contact with 
concrete to be mopped w/lO0-20 Ma. 
Scotchwfap corrosion protection tape. 

4. Alrnecharicaljdnt fittings we to be 
mepalug$ed. 

5. Use deflection fittings (45. Ells.) to 
achieve necessary depth & cover os 
shown on the standard specification for 
the instdotion of o concrete vault 
(E-9-12-5). 

ARLBUMA W A m  CUHPABVY 



-220 

'Valve Box 

ARZZUWA lM2Bm-m 

NOTE 

1. Use RswJey pipe suppmts or equivolent 
os nesded (See detailbelorv). 

2.- support locotions to be determined 
by fiekl personnel. 

3. klcopper pipe that comes in contact with 
concrete to be wropped w/10-20 Mil. 
Scotchwrap corrosion protection tope. 

4. blJmechonicdjoint fittings ore to be 

5. Use deflection fittings (45' Ells.) to 

I 

mgdueged: 

ochieve necessory depths 81 cover os 
shown IUI the standord specificotion for 
the instdlatii of o concrete vodt 
(E-9-12-5). 

1 I 



W 

- 
No. FITTINGS SCHEDULE 

NOTE: I 
1. Use 529wky pipe supports or equivdent 
as n d e d  (See detdbeiow). 

2. Pipe support locations to be determined 
by fisM personnel. 

3. Allcopper pipe that comes in contact with 
concrete to be wrapped w/lO-20 M. 
Scotchwrop corrosion protection taps. 

4. All mechcmicol joint fittings ore to be 
rnsgdqged. 

achieve necessary depths b cover as 
shown on the standard specifcotion for 
the instdlation of a concrete vault 
(E-9-12-51. 

5. Use deflection fittings (45' Ells.) to 

STANDARD SPECIFICATION 

6 COMPOUND METER 

FORMEIMBTTMLKTIONOF 



r 

No. FITTINGS SCHEDULE 
1. 575-LA Cone. Vault 

2. 6" D.I.P. 

=N - Size To Be determined By A.W.Co. 

NOTE: I 
1. Use Rowley pipe swports or equivdent 

os needed (Sac) detdbdaw). 
2. Pipe support locotions to be determined 

by field persanel. 
3. Allcapper pipe that cotnes in contact with 

concrete to ba wrapped w/10-20 Mil. 
Scotchwrap carrosion protection tope. 

4. All mechanical j&t fittings me to be 

5. Use deflectton fittings (45. Ells.) to 
mesdu99'"d: 

achieve necessory depths & cover as 
shown on the rrtandord specification for 
the installation of a concrete voult 
(E-9-12-5). 

6. To change from a 6" service to a 4" 
service, change dl lkted 6" materids 
to 4" materials. 

STANDARD SPEClFtCATlON 

6" COMPOUND SERVICE 

FOR THE lN$TALlATlON OF 

-m 
MW 1- 10/O5/@93 1 A08.29.20061 E-9-12-4 

-* cco 



Standard Engineered 
Voult Cover 

AR14sONA WATasR cum- 

Vault - Base No. 575% 
Cover - Stondard Engheered Vault Cover 

.4874 Aluminum Oianond Plate Cover 

-4874 Gdvonked SteelOiomond Plote 

.Double Tor&on Spring Assisted Doors W/ 

For Non-Trottic Loading heas 
or 

Cover W/ H-20 Traffic Loading 

Recessed Hasp 81 Safety Latches 

1. 

2. 

TotdDepth Of Concrete V d t  To Be A 
Yoximum Of 3*-0*@ From Top Of V d t  
Cover To Top Of CiravdFi~. 
fervke Connections Lager Thon 6" In 

Gometer WlConform To The S w  
Vadt L Cover Specifications. size Of 
Voult L Covr  To Be Oetwmhed By 
hW.Co. Engineers. 



NOTE: 
1. Use Ro&y pipe supports or equivalent 

01 needed (See E-9-12-4). 
2. Pipe support locations to be determined 

by field personnel. 
3. A1ISched. 4 0  Stl. pipe outside of vault to 

be wrapped w/@-20 Mil. Scotchmap 
corrosion protection tape. 

4. All mechanical joint fittings to ore to be 
megolugqed. 

5. Use d e k t i o n  fittings (45. fils.) to 
achieve necessary depths 81 cover os 
shown OA the standard specification for 
the instdlotion of o concrete voult 
(E-9-12-5). 

STANDARD SPEC1 FIGATION 
FOR THE INSTAUAllON OF 

I 
__ 

NON-POTABLE PROPELLER METER 
Dull)n: -.I: 

7-20-95 lA I E-S-e-6 JPK 



Existing Or New Ductile ton 
Woter Maim 

Topping S h v e  & Vdve Per E-9-3-1 
N e w  MJ x Flmged Tee 

huJkturbed 

nertay MOCIOIEOC m 
Detector Check Vdve 
w/Optional Trim 
Package forwx%" f Meter 

Ftenped x NJ Gate Vdve 
w/Mgalup Restraints 

J 
Vdve Box & Cover 

Per E-9-4-1 

No2 Meter Box w/Lic 
For 8 pots Meter 6 
Test Jorts. Note: 2 
Mater Boxes For The 
Northern Region 

518- x 314" Angle mu 
MN x FP 
Mualter Na 681230 

3/41' capper Test Port J 

W8" x 314" "p" Stop Semus W X ~  
Lockwing MN x P Bypas Meter. 
Mwkr (Locks No. h The 681228 Open\ Suppkd By AWC 1 
Position) 

Customer Volve 

----------- 

\Concrete Block. Typ. 
As R e e d  \ 

Concrete ~ loct t ,  1yp.J 

Mukr H-10033 

3/4" Branr Bdl 
Vdve.FIp x FIP Trench Grade 

TEST PORT DETAl 

-l 

I 

STANDARD SPECIFICATION 
F ~ R T H E I ) ~ B ~ A ~ A T I ~ N ~ P  

TyptcAL 4" THRU 8" DeTfCTOR CHECK VALVES h4wk H-16381 
314' service Tee 
cc x cc 

-I we 
CB Mw I lO.18.1990 /A03.09.2007 I E-9-13-1 

u c  From D.C. 



Plain End Pipe Typical 

Detector Chock 

O r Y  The Bypass Woter Meter fSamut1 
Is S w e d  I bintobed B Arizona 
Water Company. DO NOT &CLOSE 

Customer Owned. hstol.d, b blahtoinad F.C.C.C.H.R. hproved 
3" T h r W  lo" R a d  Pressure Principle-Detector w/ Bypo 
Meter krsHnbly ( A, Febco 826YD Or Approved Equivaknt. 
The Assembly d ~ c o n n e c t e d  To kitom Water Corrpony 
Focilitks By The Developers' Contractor Or Others A Resilient Sooted Cote Volve. 

Outsid. Screw & Yoke 
FlgxFlg - By Customer 

Flcmged Pbe Spod 
Typicd- By Custo 

STANDARD SPECIFICATION 
Wnimm Dapth Of Cover Over 
6" b 8" Mains .is 36 M a s .  
t2" Q Greoter.n 48 Iqches 
Unless Otherme Speafied F O R T ) ( E ~ A U l l O N O F  

3" M U  lo" REDUCED P RE PRINCIPLE-DElEC~ Wlm BYPASS M E T u I : a  Y (WDA) FOR FJREUNE SERVICES 
YIIDWII: 

CB HW I mlc: 10-13-98 I A l - 1 9 - 2 O O O  I €4.13-2 
-0: 



Allcopper Pipe Which Comes Into Contact 
With Concrete Shall& Wrapped in 20 Mil 
Scotch Wrap 

NOTE: Tfm l4wizontdkrd VertkdMgnment 
Of The Copper Line W i l l V a y  According To 
The Project Conditions 

Minimum Depth Per Arizona Water 
Company Standard Specifications 

\Trench Grade 

NOTE: 

1. Pressure refer valves are typically located just 
down stream of a pressure reducing station or 
where system conditions rni~ht be subject to 
greater than allowable pressisures. 

2. The relief vdve ossembty and vanddmlosure 
shdlbe located out of the roodway. but within 
the right-of-way or eossment. 

FITTINGS SCHED ULE 1 

I 

Vaadal h c b w e  to be centred on the 
9. I oollcrete pad I 

~ 

STANDARD SPEClFlCAllON 
FORTHEWSTW~ONOF 

TYPICAL PRESSURE RELIEF VALVE ASSEMBLY 
m u .  cco MW 1- 312011986 I A 08.29.24 E-9-U-1 UI; 



NOTE: 
\ Trench Grade 

FITTINGS SCfy,gUl F I 
1.Presswe relief valves ore typicoily located just 
down stream of a pressure reducing station or 
where system conditions might be subject to 
greater than dfowclble pressures. 

2. The relief vafve a s s a b f y  and vandalenclosure 
shdbe located out of the roodvroy. but dthh 
the right-of-way or eosement. 

STAIWARI) SPECIFICATION 
FoRTHEMiUAmoF 

PRESSURE RELIEF VALVE - NORTHERN R W O N  

-= cco -m Mw I -3/20/ww6 I A08SS2006(  E-9-14-2 



I NOTE: I 

STANDARD SPECIFICATION 

PRESSURE REDUCING STATION 

FOR WE  MIA AT ION OF 



To Be P w e e r - 0  Pure White 
A. &\Booster Pumps. 
6. All Electrical Motors And Gas Engines. 
C. Well Pump Discharge Heads. 
D. Electrical Panel. 

A. Well Shelter. 
To Be P- Or Deer-0 Pure White F m .  

r 

STANDARD SPECIFICATION 
F O R T H E ~ ~ ~ ~ M L A T ~ O N O F  

PAINT COLOR SELECTION 
Dw.r -.I? b m  cco I 3/200/W38 IA 2/13/2001 I C-O-l64 

3. Scleclflc k m s  To B@ Pqiated 0 w . i  
.. 

A. Electrical Conduit. 

A. Cholla Green 
6. Forest Green 
C, Sonora Beige 
0. Red Rock 
E. Rock Brown 
F. Deer-0 Pure White 
G. Elkhorn Cactus 



+ 

STANDARD SPECIFICATION 
FOR THe WbTALuTloN OF 

SlEuMm gtoluoE TANK 



I 

2" PROBE CONTRO 
I 

ll"w15" M 4  

AIR RELEF VALVE 

PRESSURE R€LEf 
VALVE 

I SIGHT GLASS W/ \J ' 

LEVEL CONTROL 

I 

STOP COPYr- I I  A 

ARZEU!!A WA-raEn cemz? !  

I. 

LFLANGED INLET/ 
OUTLET 

CONC. PAD 
2" DRAM 
CONNECTION .11"x15" 

coMPREssoR 
AIR LINE 

1,. CONTROL 
CONNECTION 
(5 TYP.) I 

IN1 FT/OUTUT FNQ MANWAY FNQ 

MANWAY 

1" CONTROL 
CONNEC'hON 
(5 TYP.) 

HYDROPNWMATIC TANK 
-.l: MlE 

JPK MW I 3-20-1986 I A Otl6.2007I E-9-18-1 
m a r  



I 

NOT 
CONVERTED 

TO 
CAD 



To Exist. W0t.r yoh 

- - 
2.System Pressure 0 Water Hain - 
3. Design G.P.M. - 
4.Pump Controlled By - 
5. WellDoes Not Lie Wi th in  The 100 Year Flood PI&. 
6. WeUDocs Not Lie Within 100 Feet Of A Septic Tank. 
7. WelDoes Not Lie Within 50 Feet Of A Sewer Line. 
8. WellDoes Not Lie Within 100 F e d  Of A Discharge Activity Whkh 

9. WellDoes Not Lie Wi th in  100 Feet Of An Underground Storage Tank. 
10. WeUOoas Not Lie Within 100 Feet Of A Hazardous Waste Facility. 
11. All Water Related Fittings Will Conform to N.S.F. Standard 61. 
l2.The W e X k  Not Located Within 500 Feet Of Surfoce Woter. 
13.The Site WitlBe Groded fo Rovide Adequate Drainoge Away 

14.6.88 Ibs. of Davis .a084 Grey Dye, Per Yard, For 2500 PSI 
Concrete 

Requires An bPP. 

From The Well. 

I 1 

STANDARD SPECIFCATION 
FORTHEHWTWTIONOF 

TYPICAL WELL WI UNE3HAFT TURBINE PUW 

I I I 



1. Pump Setting - 
2. System Pressure Q Water Main - 
3. Design G.P.M. - 
4.Pum6, Controlled By - 
5. WdlDoes Not Lie Within The l00 Year flood Plain. 
6. WelDoes Not Lie Within 100 Feet Of A Septic Tank. 
7. WeHDoes Not Lie Within 50 Feet Of A Sewer Line. 
8. WellDoes Not Lie Within 100 +eet Of A Discharge Activity Which 

9. WellDoes Not Lie Within 100 Feet Of An Underground Storage Tank. 
10. WellOoes Not Lie Withm 100 Feet Of A Hazardous Waste facility. 

Requires An A??. 

11. Allwater Related Fittings WiiiConForm to  N.S.F. Standord 61. 
l2.The Wells Not Located With in  500 Feet Of Surfocs Water. 
13.The Site WBBe Graded To Provide Adequate Drainage Away 

~ 

From The Well. 
r 4'-0' 

b 



AllNew Purchases To Conform To The Following: 

Column Pioe I 
4" I.D. - 8 Threads Per lnch Tapered %I1 Per Foot Right Hond 6" I.D. - 8 " I# 11 I 1  II I, SI I 1  II 

II 8 II I# I 1  I. *I 

II I I  6 1  a s  I 1  II 

I ,  II I 1  11 I ,  II 

I ,  (I *I I 1  

II II 

I1 I, 

, I  II 

,I I, 

8" 1.0. - 8 
10" 1.D.- 8 le 

12" 1.0.- 8 " 

14" 1.0.- 8 " 
I1 I, 

PilTube - Peerless Type 

l!/~" 0.0. - 14 Threads Per lnch Right Hgnd 
2" 0.0. - 12 

21/2" O.D. - 10 le 

3" 0.0. - 10 
4" O.D. - 10 I' II I 1  II II  

I t  II I, ,I II 

I.  II It I. 

I *  II I, I ,  II 

31/2" 0.0. - 10 *' II II I1 I 1  

Y4'' O.D. - 10 Threods Per lnch Left Hond 
II I, I, ,I 

II II I .  I, 
1'' 0.0. - 14 

1-3/16" 0.0. - 10 I* 

1-1/2" 0.0. - 10 'I 

1-11/16" 0.0. - 10 I' 

1-15/16" 0.0. - 10 " 2-3/16" O.D. - 10 I' I 1  II 11 ,I 

2-7/16" 0.0. - 8 

II em I I  t i  

II 0 I, I, 

II I* I I  ,I 

.I DI II *I I I  

STANDARD SPEClFlCATlON 

COLUMN PIPE, OIL TUBE AND LINE SHAFT 

FORT)(EINSTAUAllONOF 



STANDARD SPECIFCATION 
FORTHE~NSTAUATIONOF 

HOT TAP & JUMPER M€TER CONNECTION 
MTR maw.*; -.*; 

c8 w I 05.aauu lA E-9-23-1 



Two Spocers Within 2 ft. 
Of Eo& End Of Cosing (typ.1 

SteelCosing Pips A r 

6" - 8.66" 

8" - 10.82" 

12" - 15.05'' 

16" - 19.74" 

PSIModalC Rubber End Seal 
with Stainless Steatsonds 

6" - 11.12" 

8" - 13.37" 
12" - 17.94" 

1 6  - 22.56" 

L C o r r i e r  P'w with Field-Lock Goskets 

C R O S S  S F C T I O y  
The coring spacers shdlba the PSIRangor HCosing Spocers as 
monufactwed by Pipahe S d d  hrbulotor. Inc, Houston. Texas. 

S F C T  I O N  C U T  
End Seob 
After 'wnertion of the carrier pipa into the cmhg. the ends of the c@ shallbedosed b 
instding 1/c' thick synthetic rubber end sods aqudto the pSIM0M"C" end seolar monu~ctwsd 
by Ppehe Sed ond Insulator. tnc.. Houston, Taxos. 

MTE: The Corrier Fqm SholBe Polywroppad 
Prior To The Skid hstdlation I 
Insertion Into The Corrier Cosing For 
Divisions RequXng Polywrappd Pi-. 

36" - 41.84" 36" - 46.00" 1-1 

*Thickness Of Skid To Extend A Minimum of 
!& Above The 0.0. Of The Pipe 6cror Gland. 

TYPICAL WATER LUQE EF(CASEMENT 

I 3/20/19% I A 03.271006 I E-9-24-1 - 0 t  Bm - CB I 



B 

6 6 Q 8 Q  



1-7/8" 0.0. 1.74 ba.P/L.F. 

2-718" 0.0. 4.64 br. P1L.F. 

2-7/8" OD. 4.64 I~s. P/L.F. 

2-718" 0.0. 4.64 bs.P/L+. 

1-5/8" 0.0. 4.64 bs. P/L.F. 

9 Go. 2" Mesh Golv. Before Weave 

Barb/Unuckb 

Pressed Steel 

2-W2 C0.12 Point 

1 Piece/45* k m  

9 Co./Cdv. 

Px24" In Concrete 

8"x30" In Concrete 

g 
ASTy A-256 

ASTU A-296 

ASTM A-256 

ASTM A-256 

&TM A-256 

J 
STANDARD SPECIFICATION 

FORTHBBJSTMUTIONOF 

CHAIN LINK FENCE 
-.I: 

MW 1- 7/7/1992 la 2/9/2001 I E*9-==1 
-.l. 

cco 



S E C T I O N  X - X  

NOTES 
1. 2 Supports Per 

Joint Of Vie. 

2. 101Bdts ShaWHave A Lock 
Wosher Under The Nut. 

3. AlNuts ShallBe Stainless 
Steel Series 304. 

Il&xIZ" Stainless Steel 
Wedge Bolts, Series 304 

Straps To Be Welded To Threadsd 
Stohbas StedBdts. Serbs 304 

Conc. Bridge Structure 

S U S P E N S I O N  D E T A I L  

I STANDARD SPEClFtCATlON 
FOR THE DW@I.IATtON OF 

SIDE HUNG WATER LlNlE SUSPENSION 

-.E. JPK I-- MJW 1" C-9-27-1 



1 Existing Grade 3" Terra Tape.lmprmted r ~PRIZONA WATER CO: 

Notive Moteriol 

m t 4  AWG Solid 
Copper Locator Wire 

WPICAL WATER TRENCH DETAIL 

Size P i e  Per Plons -14 AWG Solid Copper Direct-Bwy Locator Wire 

Polyethylene Encasement per OPRA 
Method 'A' - Wet Trench C d t i o n s  1 

TYPICAL PROFllE VIEW 

I VWRE GENUiAL NOTES: TAPE GENERAL NOTES 
1. AH pipe shallhove 014 AWC Solid Copper 

Direct-Bury Locator Wire Installed Oirectly To 
The Polywrop At 45' From The Verticol Center 
Of The P;pe and ShaUBe Attochsd Using x) 
Mil Vinyl Tape. 

Of Eoch Vdve Box and Be Copoble o f  Extending 
12" Above the Top Of The Box In Such A Monner 
So As Not To Interfere With Volve Operation. 

2. The Locoting Wire ShdlTerdnote At the l o p  

1.Use Terra Tope 3" klorking Tope As Manufactured 

2. The Tope Is Blue 81 fmprmted 'ARIZONA WATER Co.' 
3. NSTALLAIYON: The Pipe Warning Tope Shol6e 
Installed Over MWater Mains And ShdBe Buried 24 
inches Bebw The Surface Over The Center Of-The Ppe. 
A) The BockfiWShMBe Sufficiently Leveled So That The 
Tope Is lnstalhd On A Flot Surfoce. 
8) The Tope S h a l h  Centered In The Trench With The 
Printed Side Up. 
C) Care SholtBe Exercised To Avoid Movement Of The 
Tope White The Rhmoinmg Bockfillis Moved Into The Trench. 

By Reef Indmtries Inc. Of Houston. Texos (1-800-231-2417) 

STANOAdD SPECIFICATION 
FOR THE iNmfiuTloN OF 

PIPE WARNING TAPE AND LOCATOR WIRE I 
0YI.r. ylllllm mm 

CB 1 03.24.1997 I A09.27.20061 E-9-28-1 



Vdve Riser - Bottom Only I 



Kupfwle F w n b  Compan 

For the Northern Region. use 
Eclipse '88 

Locking Aluminum Heusing h 
Desert Tar! or Forest Green 

/Eclipse '88WC &tion 

3" Thick Concrete Slab 

1" cc x F P P  
1/4 Bend 

Vahrp Box a( Cover.&& appropriately 
and hstalkd per E-9-4-1 

Uwbr 8R2B Series Bronze 
!jervice Sod& - OwMe Strop 
IPS1 Or Toper Threod 

I F  TAP TO CA. PVC. 0 R OIPIPF 
NOTE:The minimum distance between 
taps an mdns o t k  than ductile iron is 12" 

* a  Depth Per.  
E-8-1-2. Item 3. 

STANDARD SPECIFICATION 

SAMPLING STATION 

FOR THE INSTMLAllON OF 

R y m  -I*: =Tt 
c0 w 1 Ma2007 lA E-B-20.1 
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ARIZONA DEPARTMENT 

ENVIRONMENTAL QUALITY 
OF 

1 110 west was^ street Phoenix. Arlzprwr bfOa7 
HeMTR.OPnrin 

olrsctor 
JrnrccK.&ewW 

GavMlor 
(602) I71 -23M udsq.goV 

APPROVAL OF CON$TRUC"ZON 

http://udsq.goV


Page2ofn 

o&ae ofAdmkhative C o d  

11 10 W. Washington Slmt 
Phanix,AZ85oM 
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A R I Z O N A  W M  COHPANP 

November 2,201 I 

Mr. Jerany Dahnrcio 
HabseaLandSwveyhg 
115 s. haaiDsh#t 
mow Arizona 85228 

Re: Mogollim Wcli Site #5 
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EXHIBIT A 

Scope of Services 

Mogollon Well Site 
APN 206-25-025B 

Topographic Survey 
overgaa& Arizona 

MOGOLLQ N WELL SITE 

The purpose of the survey is to locate the existing property comers of Arizona Water 
Company's Mogollon Well Sitz described in Docket 1063, Page 745, attached hereto as 
Exhibit B and depicted on Exhibit C and how the site relates to two proposed site 
additions, Options A and B attached hereto as Exhibits D apd E. The corners of each 
Option shall be set with a lath, spray painbea in a different color to denote each Option. 

The survey will locate and show all above-ground strwtwW improvements (including, 
but not limited to: fences, posts, signs, poles, trees, shrubs, guy lines, meter boxes, utility 
lines, buildings, walls, culverts, ditches, washes, e&) and locate dl utility bluestake 
markings (far underground utilities) within the area depicted on Exhibit F. 

In addition, the survey will: 

0 Generate topography of the area, as depicted on Exhibit F, with 1 foot intervals 
including spot elevations of all concrete or collstfucaBd slabs located within the 
areti depicted on Exhibit F. 

ONAL INFORMATION 

Project Location: Overgaad, Arizona. Northeast quarter of Section 32, Township 12 
North, Range 17 East of the Gila and Salt River Base and Meridian, Navajo County, 
Arizona. 

Warranty Deed, Docket 1063, Pages 745-746 (Exhibit B) 
ALTA Survey, Book 9 of Surveys, Pages 9-10 
Public Highway, Docket 347, Page 368 

Delivembles: 

A complete printed set of the survey in its enhv on bond paper 
Electronic file or files of the survey la its eatkty in AutoCAD format 



. * - 1  - .. 9 ,  .. . . 
R&ordI'. Requested By: 
FIRST &IW TITLE 

*Mhon @COW ail TO: 

Arizona Mater Capany 
' P O B O X 2 9 8 0 6  
Phoenix, Az. 85038-9006 
Attn:. R.Y. Gcab 

IEXHIBIT B 

KNOY ALL )IuI BY THESE PRESMTS: THAT 

OVEJWW A!SlKIAW, Im., us Arizaba Corperrtion 

fo r  the consideration o f  T€H AWD nO/lOO OOLURS, and other valuable consideratims, the 
6RiWTOR herein, does hereby convey to 

IIRfW WTER cgglwv, an kimu Corporrttan 

the GRANTEE, 
the following described real property situate i n  Navajo County, Arizona: 

WECT TO: Ex is t i  taxes. assessments, liens, enc&ranQls, covenants, conditions, 

And tbe GRAWTOR doer warrant the t i t l e  against a l l  p e r m s  Wsouoever, subject t o  the 
matters above set forth. 

IN WITNESS WEREOF, the GRAwT(w1 bas caused it0 corporate n I l y  tube-signed by the undersigned 
of f icer  . 

r e r t r i 3 i o n r .  r ights o f  way and e a s m t r  of rac0t-d. 

DATED: 
OVERGMRD ASSOCIAT& INC., an Az. Cow. 

STATE OF MIZW 1 
County o f  Navajo 1 Ss* 
This i ns t  

officer, belng' a 

1- 

Ilv Comission Wires:. 



AMENDED 
IEXHIBIT B I 275-4276lA 

XHIBIT "A" 

LEGAL IaSCRIPTION 

That pa r t  of thm Northeast quarter af the Morthaast quarter 
of Section 32 and H.E.S. 181, Townrrhip 12 North, RuyCe 
17 East of the Ql la  suit3 Salt River Base and @feridian, Navajo 
County, Arieona describad as follows: 
COMMENCING at  Corner No. 1 of said Hose$. 381; thenoe North 
89O 57' 37" West along the l ine ?mtween corn- 100. 1 aud 
corner lo. 8 of sa%d H.I(.S. X81, a dlstmole of 568.39 feet 
t o  the TRUE POIN% W. BBt'UHNING; thencre South 13* 48' 58" 
W e s t  a d l s k c e  of 60.00 feet; thence Noz=th 8 9 O  57' 37" 
West, a distance of 52.00 f e e t .  to the Easterly Mght-crf- 
way line of Mogollon Drive; thence North 13' 48' 58" East 
along said Easterly Right-of-way line, a dastance of 60.00 
feet t o  said line between comer No. 1 and eomer 80. 83 
thence continuing South 8s" 57' 37" &%at along said line 
between corner No. land corner No. 8, a diatanae of 52.00 
feet t o  the TRUE POINT QF BgQINNINQ. 
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OVEIMAAW) SYSTEM 

ARSENIC DATA 
MOGQLLON WELL WEPDS 005 

16-Apr-03 0.0073 
24-Apr-06 
05-AUg-09 
04-Nova 
30-DeC-09 
25-Jan-10 
09-Feb-10 
09-Mar-10 
13-Apr-10 
24-May-10 
08-Jun-10 
13-JuI-10 

03-Aug-10 
07-Sep-10 
12-oct-10 
08-NOV-10 
08-Dec-10 
12-Jan-11 
15-Feb-11 
08-Mar-11 
19-Apr-11 
10-May-11 
14-JWI-11 
12-Jul-11 

08-AU&ll 
12-Sepll 
1 l-oct-1 1 

0.01 
0.0091 
0.0093 
0.0092 
0.0076 
0.0087 
0.0076 
0.0064 
0.0112 
0.0082 
0.0082 
0.0088 
0.0086 
0.0087 
0.009 
0.0078 
0.0089 

. 0.0086 
0.009 
0.0091 
0.0082 
0.008 
0.0083 
0.0086 
0.0079 
0.0086 


	PROPOSED ARSENIC REMOVAL FACILITIES
	FACILITIES CONSTRUCTED USING OFF-SITE FACILITES FEES
	REDUCING WATER LOSS - CURRENT PROGRAM
	SYSTEM IMPROVEMENTS
	It
	6" 1.0 -

	I*
	14" 1.D
	3" 0.0 -

	4" O.D - 10 I1 II IS
	1 O.D -
	1-3/16" O.D -


	1-1/2" O.D -
	I1
	1-11/16" O.D -
	SI

	1-15/16" O.D -
	2-3/16" 0.0 -
	2-7/16" 0.0 -
	DDYW cco


	SI I1
	II I# I1 I *I
	8" 1.0 -
	8 le
	8 "
	II I1

	I1
	It

	2" 0.0 -



	I II It
	3" 0.0 -
	4" O.D - 10 I' II I1
	1'' 0.0 -
	1-3/16" 0.0 - 10 I*
	1-3/16" 0.0 -
	1-11/16" 0.0 -
	II I*

	1-15/16" 0.0 -


	2-3/16" O.D - 10 I' I1
	DI II *I
	2-7/16" 0.0 -



