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4ttomeys for Arizona Water Company 

BEFORE THE ARIZONA CORPORATION COM 

N THE MATTER OF THE APPLICATION 
3F ARIZONA WATER COMPANY, AN 
ARIZONA CORPORATION, FOR A 
DETERMINATION OF THE FAIR VALUE 
3F ITS UTILITY PLANT AND PROPERTY, 
4ND FOR ADJUSTMENTS TO ITS RATES 
4ND CHARGES FOR UTILITY SERVICE 
FURNISHED BY ITS WESTERN GROUP 
4ND FOR CERTAIN RELATED 
UPROVALS. 

DOCKET NO. W-01445A-10-0517 

NOTICE OF FILING 
REBUTTAL TESTIMONY 

Applicant, Arizona Water Company, hereby files the Rebuttal Testimony of William M. 

Sarfield, Fredrick K. Schneider, Joseph D. Harris, Joel M. Reiker and Thomas M. Zepp in the 

ibove-captioned docket. 

DATED this 6* day of January, 2012. 

ARIZONA WATER COMPANY 

Robert W. Geake 
Vice President and .General Counsel 
ARIZONA WATER COMPANY 
Post Office Box 29006 
Phoenix, Arizona 85038-9006 
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Steven A. Hirsch (No. 006360) 
Stanley B. Lutz (No. 021 195) 
BRYAN CAVE, LLP 
Two North Central Avenue, Suite 2200 
Phoenix, AZ 85004 
Telephone: (602) 364-7000 
Attorneys for Arizona Water Company 

h original and thirteen (1 5) copies of the foregoing were delivered this 6* day of January, 20 12 
0: 

Docketing Supervisor 
Docket Control Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

4 copy of the foregoing was mailed this 6' day of January, 2012 to: 

Ms. Sarah Harpring 
Chief Administrative Law Judge 
Hearing Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Jeffrey M. Michlik 
Utilities Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Wes Van Cleve 
Legal Division 
Arizona Corporation Commission 
1200 West Washington 
Phoenix, Arizona 85007 

Michelle L. Wood, Esq. 
Residential Utilities Consumers Office 
11 10 West Washington, Suite 220 
Phoenix, Arizona 85007 

Michele Van Quathem 
Ryley, Carlock & Applewhite 
One North Central Avenue, Suite 1200 
Phoenix, Arizona 85004-4417 
Attorneys for Abbott Laboratories 
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1. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

ARIZONA WATER COMPANY 

Rebuttal Testimony of 

William M. Garfield 

Introduction and Purpose of Testimony 

PLEASE STATE YOUR NAME, EMPLOYER AND OCCUPATION. 

My name is William M. Garfield. I am employed by Arizona Water Company (the 

"Company") as President and Chief Operating Officer. 

ARE YOU THE SAME WILLIAM M. GARFIELD THAT PREVIOUSLY 

PROVIDED DIRECT TESTIMONY IN THIS MATTER? 

Yes. 

HAVE YOU REVIEWED THE DIRECT TESTIMONY FILED BY THE OTHER 

PARTIES TO THIS PROCEEDING? 

Yes. I have generally reviewed the testimony of each of the witnesses of the 

Commission's ("Commission") Utilities Division Staff ("Staff), the Residential 

Utility Consumer Office (''RUCO''), and Abbott Laboratories, Inc. 

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY? 

The purpose of my rebuttal testimony is to respond to Staff and RUCO 

recommendations that the Commission reject the Company's request to 

authorize a Distribution System Improvement Charge ('IDSIC''). 

ARE YOU SPONSORING ANY EXHIBITS WITH YOUR REBUTTAL 

TESTIMONY? 

Yes. I am sponsoring the following exhibits: 

Exhi bit WMG-RB 1 The hfrastructure Crisis, ASCE, A Special Report by 
Robert L. Reid. 

U:\RATECASE\ZOI 0 WESTERN GROUP AMENDEDRebuttal\GARFIELD\Final_Ol0512.dow: 
WMG: JRC: LAR 1/5/2012 4:48 PM 
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II. 

Q. 

4. 

Q. 

Exhibit WMG-RB2 The Aging Water Infrastructure Dilemma, Water Utility 
Infrastructure Management, December 1, 2010 by 
Gregory M. Baird. 

Exhibit WMG-RB3 Failure To Act, The Economic Impact Of Current 
Investment Trends In Water And Wastewater Treatment 
Infrastructure, ASCE 201 1. 

Exhibit WMG-RB4 Oh Danny Boy, the Pipes, the Pipes Are Failing, New 
York Times, December 20,201 1. 

Exhibit WMG-RB5 Billions Needed to Upgrade America's Leaky Water 
Infrastructure, The Washington Post, January 2, 
201 2. 

Response to Recommendations bv Staff and RUCO to Denv a DSlC 

IS STAFF CORRECT THAT THERE ARE NO EXTRAORDINARY 

CIRCUMSTANCES THAT JUSTIFY THE COMMISSION'S APPROVAL OF A 

DSlC SURCHARGE? 

No. Staff relies on a Commission decision denying Arizona-American Water 

Company's request for a similar type of infrastructure surcharge. While 

disregarding the Company's extensive evidence showing the need for a DSIC, 

Staff simply argues that the Company has not demonstrated any extraordinary 

circumstances to justify a DSlC mechanism. Staff does not challenge, however, 

the Company's replacement of $41 million of aging and failing water system 

infrastructure in the Western Group. Staff also does not challenge the findings 

and conclusions of the Company's infrastructure replacement plan or the need to 

replace aging and failing infrastructure as further detailed and described in the 

Company's "Water Loss Reduction Program for the Pinal Valley Service Area." 

(See Exhibit FKS-10 attached to the Direct Testimony of Fredrick K. Schneider) 

The Company provided nearly 1,000 pages of detailed reports, maps, plans, cost 

estimates and other evidence supporting the Company's request that the 

Commission authorize a DSIC. 

IS $41 MILLION TO REPLACE AGING AND FAILING INFRASTRUCTURE AN 

ORDINARY EXPENDITURE, AS STAFF CONCLUDES? 
J \RATECASWOIO WESTERN GROUP AMENDEORebultal\GARFIELO~inal~OlQ5l2 docx 
NMG JRC LAR 1/5/2012 4 48 PM 
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4. 

Q. 

4. 

Q. 

Certainly not. In fact, in Decision No. 66400, the Commission concluded that $30 

million of infrastructure needed to construct arsenic treatment facilities was a 

significant cost further concluding on page 20, lines 5-12 of Decision No. 66400 

that: 

"The impact on Arizona Water will be significant, as has been 
recognized by both Staff and RUCO.. .. Absent the implementation 
of an ACRM mechanism, the only viable alternative would be a 
series of rate applications and the possibility that interim rate relief 
would be required to maintain the Company's financial integrity until 
rate relief could be granted." 

and 

"...this Decision properly balances the need for Arizona Water to 
remain financially sound with the avoidance of significant rate 
shock to customers.. ." 

Decision No. 66400 involved the Company's Northern Group water 

systems, which included the Company's Sedona and Rimrock water systems 

where $3.7 million of arsenic treatment facilities were required. 

DID THE COMMISSION CONSIDER $3.7 MILLION FOR THE NORTHERN 

GROUP OR $30 MILLION FOR THE TOTAL COMPANY TO BE AN 

EXTRAORDINARY EXPENDITURE? 

Yes. In fact, the Commission found such expenditures to be very significant, and 

determined that the financial impact on the Company could have caused the 

Company to become financially unsound without the approval of the ACRM, a 

type of surcharge very similar to the DSlC (See Decision 66400, page 20, lines 

21 -23). 

HOW DOES THE MAGNITUDE OF THE COMPANY'S NEED TO REPLACE 

AGING AND FAILING INFRASTRUCTURE COMPARE TO THE MAGNITUDE 

OF THE ARSENIC TREATMENT FACILITIES CONTEMPLATED IN DECISION 

NO. 66400? 

I \RATECASEKOIO WESTERN GROUP AMENDED\Rebutlal\GARFIELD\FmaC010512 docx 
VMG JRC LAR 1/5/2012 448PM 
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A. 

Q. 

A. 

Q. 

A. 

The Company identified $41 million of aging and failing utility plant infrastructure 

that must be replaced in its Western Group, another $67 million of aging and 

failing utility plant infrastructure that must be replaced in its Eastern Group, and 

another $25 million to $30 million of aging and failing utility plant infrastructure 

that must be replaced in its Northern Group. (See Exhibit FKS-RB5 attached to 

Fredrick K. Schneider Rebuttal Testimony.) Expenditures of this magnitude are 

certainly not ordinary. 

HOW DO RECOGNIZED NATIONAL AUTHORITIES AND ORGANIZATIONS 

CHARACTERIZE THE NEED TO REPLACE AGING INFRASTRUCTURE? 

The American Society of Civil Engineers ('IASCE'') characterizes the state of 

water and wastewater infrastructure as "The Infrastructure Crisis," giving the 

nation's water and wastewater infrastructure a D- grade in its 2009 "Report Card 

for America's Infrastructure."' Water Utility Infrastructure Management, a Journal 

of Finance and Management for Water and Wastewater Professionals, 

characterizes the state of water and wastewater infrastructure as "The Aging 

Water Infrastructure Dilemma."* The terms "crisis" or "dilemma" are not terms 

used to describe ordinary events or conditions. 

DO YOU AGREE WITH RUCO THAT THE COMPANY IS SEEKING 

RECOVERY OF ROUTINE PLANT IMPROVEMENTS THROUGH A DSlC 

THAT WOULD NORMALLY BE RECOVERED IN A GENERAL RATE CASE 

PROCEEDING? 

No. Arizona Water Company is not able to invest more than the very modest 

amounts of water main and service line replacements as part of its annual 

construction budget. But the sheer magnitude of the aging infrastructure that 

needs to be replaced ($41 million for the Western Group alone) requires the 

adoption of a surcharge mechanism in much the same way that the arsenic 

' The Infrastructure Crisis, ASCE, a Special Report by Robert L. Reid 
'Water Utility Infrastructure Management, December 1, 2010, by Gregory M. Baird 
U \RATECASEQ010 WESTERN GROUP AMENDED\RebutIal\GARFIELD\F,nal-O10512 docx 
WMG JRC LAR 1/5/2012 4 48 PM 
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Q. 

A. 

Q. 

A. 

treatment facilities required the adoption of a surcharge mechanism ultimately 

approved by the Commission in Decision No. 66400. 

DO YOU AGREE WITH RUCO THAT THE DSlC IS A ONE-SIDED 

MECHANISM THAT BENEFITS ONLY THE COMPANY AND FAILS TO 

CONSIDER REDUCED OPERATIONS AND MAINTENANCE SAVINGS 

ATTRIBUTABLE TO THE NEW PLANT? 

No. Replacing aging and failing infrastructure will yield lower operations and 

maintenance expenses. Even so, the aging infrastructure that remains in service 

will have higher operations and maintenance expenses until they also are 

replaced. The customers benefit because the public water system will have 

fewer leaks and water main failures resulting in more reliable and adequate water 

service. Keep in mind that the DSlC only seeks recovery of the costs after the 

Company has completed the replacement of aging and failing infrastructure. 

DO YOU AGREE WITH RUCO THAT THE DSlC SHOULD BE DENIED 

BECAUSE THERE ARE NO FEDERAL OR STATE REQUIREMENTS 

MANDATING THE TYPES OF PLANT ADDITIONS THE COMPANY SEEKS 

TO RECOVER THROUGH THE DSIC? 

No. First, Decision No. 66400, in which the Commission adopted an ACRM 

mechanism, responded to the significant financial impacts on the Company and 

the rate shock impacts on the customers as the basis for the ACRM, a similar 

surcharge mechanism to the DSIC. Second, although the federal government 

adopted a new Safe Drinking Water Act (ISDWA) standard for arsenic, they did 

not mandate treatment as the only option for compliance with the new SDWA 

standard for arsenic. The Company prepared a plan on how best to comply with 

the new SDWA standard for arsenic, prepared cost estimates, a phasing 

schedule, and proposed a method for recovering the increased cost of service 

through adoption of the ACRM. Staff engineers reviewed the cost estimates and 

determined them to be reasonable and necessary. 
J \RATECASE\ZOlO WESTERN GROUP A M E N D E D R ~ ~ ~ ~ ~ ~ ~ \ G A R F I E L D F I ~ ~ I - O ~ O ~ I ~  docx 
NMG JRC LAR iisizoiz 4 48 PM 
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3. 

4. 

a. 

4. 

GI. 

4. 

Q. 

4. 

HAS ANY PARTY TO THIS PROCEEDING OBJECTED TO THESE 

INFRASTRUCTURE REPLACEMENTS OR THEIR COSTS? 

No party to this proceeding has testified that the infrastructure replacements are 

unnecessary and no party has testified that the costs are unreasonable. 

HAS ANY PARTY TO THIS PROCEEDING PROVIDED ANY TESTIMONY OR 

EVIDENCE THAT REPLACING AGING AND FAILING INFRASTRUCTURE 

WILL NOT IMPROVE THE RELIABILITY AND ADEQUACY OF SERVICE OR 

REDUCE LEAKS OR MAIN BREAKS? 

No party has disputed the benefits of replacing aging and failing infrastructure. 

DID THE COMPANY PROVIDE ANY SUPPORT FOR THE NEED TO 

REPLACE AGING INFRASTRUCTURE? 

The Company provided extensive evidence in its direct testimony and rebuttal 

testimony supporting the need to replace aging infrastructure. (See Schneider 

Direct Testimony pages 35-56, Exhibits FKS-10 and FKS-11, Schneider Rebuttal 

Testimony pages 9-1 1 and Exhibit FKS-RB5.) 

WHY SHOULD THE COMMISSION IMPLEMENT A DSlC NOW? CAN THE 

COMMISSION NOT WAIT UNTIL MORE INFRASTRUCTURE NEEDS TO BE 

REPLACED? 

The Commission should implement a DSlC now because the problem continues 

to worsen in the future. The Company has already shown that the frequency of 

leaks and breaks is increasing in many of its water systems. Waiting until some 

later date will only aggravate the costs and negative economic impacts caused 

by aging and failing infrastructure. A 2011 report by the ASCE shows that the 

infrastructure funding gap will continue to increase over the next 30 years. 

Failing to act now will only increase the funding gap and lead to even greater 

impacts down the road.3 In addition, the New York Times printed an editorial 

Failure to Act, The Economic impact of Current investment Trends in Water and Wastewater Treatment Infrastructure, 
4SCE 201 1 
I:\RATECASNOlO WESTERN GROUP AMENDED\Reb~sl\GARFIELD\Fina1_010512 docx 
VMG'JRC: LAR 1/5/2012 4:48 PM 
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highlighting an excerpt from the 2011 ASCE report, "That the growing gap 

between capital needs to maintain drinking water infrastructure ... and 

investments to meet those needs will likely result in unreliable wafer service," 

and "It also predicted higher rates, a consumer shift toward home buying in areas 

with good water infrastructure, just as people seek homes in good school 

districts, and private and corporate investment in independent systems - wells, 

septic systems and the like - where pos~ible."~ (Emphasis added) The 

Washington Post printed an editorial reporting that "Nationwide, an estimated 1.7 

trillion gallons of water leaks from pipes every year before it can be put to use ... 

and leaks aren't just a problem in creaking Eastern cities that date to colonial 

times. Oklahoma, which didn't become a state until the 20th century, has 

estimated it needs to invest $82 billion in water and sewer infrastructure over the 

next 50 years." This same editorial quoted Senator Benjamin L. Cardin, 

chairman of the subcommittee on water, after a December 2011 U.S. Senate 

hearing as saying that "People count on turning on the faucet and having clean 

water come out" and "Our nation's water infrastructure is reaching a tipping 

point .lw5 

As a point of reference, Oklahoma became a state in 1907. The above- 

quoted editorial by The Washington Post shows that the extent of water 

infrastructure replacements needed in Oklahoma's water and sewer systems is 

extraordinary. The Company's water distribution system infrastructure, some of 

which predates Arizona statehood (1 91 2), is also aging and beginning to fail and 

the extent of water infrastructure replacements needed in the Company's water 

systems is also extraordinary ($1 33-1 38 million over 10 years).6 

Oh Danny Boy, the Pipes, the Pipes are Failing, New York Times, December 20, 201 1 
Billions needed to upgrade America's leaky water infrastructure, The Washington Post, January 2, 2012 ' See "A report On Arizona Water Company's Plan to Reduce Water Losses" dated December 30,201 1 filed in Docket No. 

W-01445A-08-0440. 
J IRATECASWOlO WESTERN GROUP AMENDED\Rebuttal\GARFIELD\Fmal~Olo512 docx 
WMG JRC U\R 1/5/2012 4 48 PM 
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Q. 

A. 

The Commission has the opportunity now to consider the issue of aging 

and failing infrastructure, and establish a DSlC mechanism, like the ACRM, that 

balances the need for Arizona Water Company to remain financially sound and 

also avoid rate shock to customers. 

DOES THAT CONCLUDE YOUR REBUTTAL TESTIMONY? 

Yes. 

J \RATECASE\2010 WESTERN GROUP AMENDEDRebuttal\GARFIELD\Final-010512 docx 
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The Infrastructure Crisis Page 6 of 41 

Moreover, much of America’s infrastructure is highly interconnected. “When that 
[Minneapolis] bridge went down, it took out other systems with it-another road, a 
railroad track, and also it interrupted operations at a lock,” explains Casey Dinges, 
ASCE’s managing director for external affairs. Thus, a single structure affected three 
other modes of transportation. 

But many observers worry that America’s infrastructure is now being squandered 
through neglect and tightfisted budgets. “We are a generation that inherited an 
infrastructure that was built by most of our grandparents and great-grandparents,” 
notes Flynn. “But we’re just running it down like a battery instead of thinking about it as 
an investment that we must pass on to our children and our grandchildren.” 

Because the current concern over the infrastructure began with a bridge failure on the 
interstate highway system, bridges and highways are probably the best starting point. 

Many people in the United States would probably agree with Mary E. Peters, the U.S. 
secretary of transportation, who at a news conference after the I-35W disaster 
declared that “bridges in America should not fall down.” But the fact is that American 
bridges do collapse. Some 1,500 bridges in the United States collapsed between 1966 
and 2005, noted Jean-Louis Briaud, Ph.D., P.E., F.ASCE, a Texas Transportation 
Institute researcher and the holder of the Buchanan chair at Texas A&M University, in 
a written response to questions from Civil Engineering. 

Hydraulic conditions, especially soil erosion around the bridge supports during large 
floods, accounted for 60 percent of those collapses, followed distantly by ship 
collisions and overloads, at approximately 12 percent each, explained Briaud. But 
there were other causes as well. 

One of the deadliest bridge disasters in American history resulted from the failure of 
the eyebar suspension system-in part from corrosion and poor maintenance-on the 
Silver Bridge, which carried U.S. Route 35 over the Ohio River to link Ohio and West 
Virginia. The structure collapsed on December 15, 1967, during the evening rush hour, 
killing 46 people. In the aftermath of that disaster, the Federal Highway Administration 
(FHWA) established the National Bridge Inspection Program, which requires that every 
bridge longer than 20 ft (6.1 m) be inspected at least once every two years. 

The cause of the Minneapolis collapse is not yet known, and it might take another year 
or more for investigators from the National Transportation Safety Board to arrive at and 
release their conclusions. But the fact that the I-35W bridge had been inspected by 
Minnesota officials in May-just three months before its collapse-raised questions 
about the current inspection system used by state transportation departments, a 
system that relies heavily on visual inspections carried out by technicians rather than 
by licensed professional engineers. In its August 5 editorial, the New York Times 
questioned the “adequacy of current inspections” and suggested that inspectors might 
need to make greater use of “better sensing equipment to detect hidden flaws.” 

Criticism of the current bridge inspection system is hardly new. In the March/ApriI2001 
issue of the FHWA’s newsletter Public Roads, researchers reported that even during 

http://www . asce.org/Content . aspx?id=2 5 5 62 12/28/2011 
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affect every region of the country and potentially shift freight to an already heavily 
congested highway system,” the report concluded. 

Regarding passenger rail, a July 2007 AASHTO report, A New Vision for the 21st 
Century, noted that there are 21 potential geographic corridors for expanding intercity 
passenger rail service in the United States. Providing such intercity rail service for 
each corridor would require an investment of approximately $3 billion a year over a 20- 
year period, according to AASHTO. 

The United States is definitely lagging in high-speed rail service, noted lnfrasfructure 
2007: A Global Perspective, a report published in May 2007 by the Urban Land 
Institute, which has offices in Washington, D.C., and London. Japan already has 1.243 
mi (2,000 km) of high-speed rail and plans to construct approximately 186 mi (300 km) 
more by 2020, and China plans to construct more than 1,554 mi (2,500 km) over the 
same period. But the United States has only about 186 mi (300 km) and no plans to 
construct additional high-speed lines. “America is more of a follower and no longer a 
world leader when it comes to infrastructure,” the report warned 

Although the United States enjoys an abundance of water resources-navigable 
waterways that carry barge traffic, dams and levees that protect communities and store 
water for consumption and irrigation, and systems that bring freshwater into homes 
and carry away and treat wastewater-much of that flowing infrastructure earned some 
of the lowest scores in ASCE’s 2005 assessment. Moreover, nearly all the grades 
were lower than in the 2001 report, notes Dominic Izzo, P.E., F.ASCE, a senior 
manager in the civil engineering practice for the Houston firm Exponent and the 
chairman of the Wetland and Sediment Management Committee, a body within 
ASCE’s Coasts, Oceans, Ports, and Rivers Institute. lzzo also served as the principal 
deputy assistant secretary of the army for civil works from July 2001 to November 
2002 and in that capacity was responsible for overseeing the US. Army Corps of 
Engineers’ civil works program. 

in ASCE’s 2001 asse The navigable waterways cate 
a D- in the 2005 editior. 
; and dams remained thesame, receiving a D in both repor 

The downward trend for three out of four water categories “should be a great concern,” 
notes Izzo. According to an August 2007 CBO paper, “Trends in Public Spending on 
Transportation and Water Infrastructure 1956 to 2004,” expenditures on highways, 
roads, aviation, mass transit, and rail all have been trending up while “expenditures on 
water transportation, water supply, waste treatment, and water resources in general 
have been trending down or are flat,” explains Izzo. 

He also cites a June 2007 report, Decision-Making Chronology for the Lake 
Pontchartrain & Vicinity Hurricane Protection Project, from the Corps’s Institute for 
Water Resources. That work describes how the Corps’s civil works budget- 
essentially the nation’s water resources infrastructure budget-has been declining in 
inflation-adjusted terms in the past four decades, lzzo says. According to the report, 
“the purchasing power of the Corps’s annual construction budget in the 1960s was 
about twice what it is today.” 

lzzo is especially disturbed by the condition of the nation’s navigable waterway system: 
“ I  think [it] has been neglected for some time, and I don’t see any great signs of that 
being corrected .” 
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David G. Mongan, P.E., F.ASCE, ASCE’s president and the president of Whitney, 
Bailey, Cox & Magnani, LLC, of Baltimore, personally faced drought-induced water 
restrictions last summer. But he sees the drought itself as only a symptom of the fact 
that “this country does not have a drinking water supply system to meet the demands 
that are being placed upon it.” 

Mongan believes that the United States needs “adequate federal funding for the 
expansion of water treatment facilities and to explore for and develop new water 
sources-from reservoirs to wells-coupled closely with better land use planning and 
design.” 

That need is dramatically demonstrated by the fact that more than I .7 million people in 
the United States-more than 670,000 households-still lack full indoor plumbing, the 
“basic plumbing facilities that most of us have come to take for granted,” according to 
an April 2004 report, Still Living without the Basics in the 21sf Century: Analyzing the 
Availability of Water and Sanitation Services in the United States, prepared by the 
Rural Community Assistance Partnership, of Washington, D.C. Homes without 
adequate plumbing are concentrated among the poorest Americans in 10 states- 
California, New York, Texas, Florida, Pennsylvania, Illinois, Arizona, Virginia, Ohio, 
and North Carolina-but can be found anywhere from Alaska (which has the most, at 
6.32 percent of all households) to Nebraska (which has the least, at 0.36 percent), the 
2004 report stated. 

Jack Hoffbuhr, the executive director of the Denver-based American Water Works 
Association (AWWA): concedes that the nation‘s drinking water systems face 
considerable challenges. But Hoffbuhr‘s organizatiori disputes the D- that the drinking 
water category received in ASCE’s 2005 assessment, in part because of the significant 
investments that water and wastewater utilities have been making to upgrade their 
facilities. Indeed, the U.S. Environmental Protection Agency (EPA) has calculated that 
more than $1 trillion has been invested in drinking water and wastewater treatment 
facilities over the past two decades. 

“Without significant assistance from the federal government, 
there’s a point at which it will be impossible to ensure that public 

health and the environment arc “eing protected.” 

A 2003 EPA study, Drinking Water Infrastructure Needs Survey and Assessment: 
Third Report to Congress, predicted the need for an investment of $276.8 billion to 
ensure clean drinking water over the next 20 years. 
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S P E C I A L  R E P O R T  

The collapse last summer of the Minneapolis bridge that carried Interstate 35W over 
the Mississippi trained a spotlight on a long-standing national problem: how years of 
neglect, underfunding, and a lack of leadership and vision allowed America’s 
infrastructure to deteriorate. This special report examines t 
infrastructure in 15 major categories-as outlined in ASCE 
well as the various causes and costs associated with the problem, and explores some 
possible solutions. 

tate of the nation’s 
ree “report cards”--as 

U.S. Navy/Mass Communication Specialist Seaman Joshua Adam Nuzzo 

Thirteen commuters were killed and more than 100 were injured on August I, 2007, 
when the eight-lane bridge in Minneapolis carrying Interstate 35 W over the Mississippi 
River collapsed. The 40-year-old steel deck truss crossing had been considered 
structurally deficient since 1990, but engineers with the Minnesota Department of 
Transportation had not believed the bridge to be in danger of imminent failure; indeed, 
it had been inspected by Minnesota officials just three months before the collapse. The 
tragedy led to congressional hearings and helped to focus new attention nationwide on 
the state of America’s crumbling infrastructure. 

During the summer of 2007 a series of incidents forced the American public, the 
media, and the nation’s leaders to take a close look at the state of the country’s 
physical infrastructure-that vast system of highways, bridges, airports, rail lines, 
pipelines, power lines, dams, waterways, water treatment plants, parks, schools, and 
other publicly owned or publicly regulated facilities that make it possible for Americans 
to enjoy what is widely regarded as the highest standard of living in the world: 
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The collapse on August 1 of the eight-lane bridge in Minneapolis carrying 
Interstate 35W over the Mississippi took the lives of 13 people and injured more 
than 100 others. Although the 40-year-old steel deck truss crossing had been 
considered “structurally deficient” since 1990, engineers with the Minnesota 
Department of Transportation did not believe that the bridge was in danger of 
imminent failure. 

The explosion on July 18 of an 83-year-old steam pipe in the New York City 
borough of Manhattan sent a geyser of hot steam and debris spewing as high as 
the city skyline for nearly two hours, leading to the death by heart attack of a 
person being evacuated from the affected area. 

Air travelers experienced a truly horrific year overall, especially in July and 
August, when late arrivals, late departures, and canceled or diverted flights at 
overly crowded airports hit record levels or came close to setting records. In 
particular, more than 30 percent of all flights arrived late in July and nearly 30 
percent were late in August, according to the Bureau of Transportation Statistics 
(BTS), a division of the U.S Department of Transportation (DOT). 

And just as this awful summer was ending, the Texas Transportation Institute, a 
research arm of Texas A&M University, released its 2007 Urban Mobility Report on 
September 18, detailing how congestion on U.S. roads is getting worse. It’s a problem 
that forces Americans to spend 4.2 billion extra hours each year in their cars- 
approximately 38 extra hours for each urban driver-and wastes 2.9 billion gal (1 1 
billion L) of fuel, at a total cost to the national economy of $78 billion. 

As a result of these incidents and the Texas institute’s report, major news 
organizations began to discuss what was wrong with the nation’s infrastructure. The 
Minneapolis bridge collapse and the recurring problems for airline passengers, in 
particular, also led to a series of congressional hearings in the summer and autumn 
and briefly drew comments from several of the leading candidates in this year’s 
presidential election. 

The mood of this debate was bleak from the outset, as evidenced by three sentiments, 
all expressed on August 5, less than a week after the I-35W collapse. 

On that day, John McQuaid, a Pulitzer Prize-winning journalist recently with the Times 
-Picayune in New Orleans and now based in Washington, D.C., as a fellow with the 
Open Society Institute, wrote an op-ed piece (“The Can’t-Do Nation: Is America Losing 
Its Knack for Getting Big Things Done?”) for the Washington Post in which he stated 
that America is losing its reputation as a problem-solving nation-one that once 
constructed such great engineering projects as the Panama Canal and Hoover Dam- 
and instead has become a “can’t-do nation.” Pointing to the Minneapolis bridge 
disaster, the failure of the levees in New Orleans during Hurricane Katrina, and 
America’s current foreign policy troubles, McQuaid pondered the question, “has there 
ever been a period in our history when so many American plans and projects have, 
literally or figuratively, collapsed?” 

As people were reading McQuaid’s piece, they could also find an editorial (“A Bridge 
Collapses”) that day in the New York Times warning that “the nation’s physical 
foundations seem to be crumbling beneath us.” The Minneapolis bridge, it said, the 
Manhattan steam pipe, and New Orleans’s “substandard levees . . . are some of the 
most dramatic signs of the nation’s failure to maintain and enhance its aging physical 
structures at a time when demands on roads, transit systems, sewage treatment 
plants, and other vital facilities are rising.” 
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Also on August 5, the Atlanta Journal-Constitution published an editorial cartoon by 
Mike Luckovich in which Osama bin Laden declared, “We must attack America’s 
infrastructure before it collapses.” 

The critical question is, how safe is America’s infrastructure? 

Stephen E. Flynn, Ph.D., a senior fellow for national security studies at the Council on 
Foreign Relations, in New York City, and the author of The Edge of Disaster (New 
York City: Random House, 2007), maintains that Americans are in denial about how 
vulnerable the country is to potential catastrophes. In an interview for this article, Flynn 
noted that “we’re rapidly approaching a crisis point” if we are not willing to make the 
infrastructure a national priority and “make sure that we are adequately maintaining 
and upgrading the infrastructure to meet projected demands.” 

The fact that the infrastructure has not been a national priority is evident from key 
economic data. From 1950 to 1970, for example, the United States devoted 3 percent 
of its gross domestic product (GDP) to infrastructure spending; since 1980, however, 
spending on infrastructure has been cut by a third, to just 2 percent of GDP, notes 
Sherle R. Schwenninger, the New York City-based director of the economic growth 
program of the New America Foundation, a Washington, D.C., think tank. The result 
has been a huge shortfall of needed investments, explains Schwenninger. 

By contrast, China and India are spending respectively 9 percent and 5 percent of their 
GDPS on infrastructure projects, noted Thomas J. Donahue, the president and chief 
executive officer of the US. Chamber of Commerce, in an August 10 address to the 
10th Anniversary Transportation Summit 2007, which was held in Irving, Texas. Both 
the Chamber of Commerce and the National Association of Manufacturers recently 
launched campaigns to promote awareness of the nation’s infrastructure needs, the 
former adopting the slogan, “Let’s rebuild America” and the latter calling its initiative 
the Alliance for Improving America’s Infrastructure. 

The U.S. government has also shifted its share of infrastructure spending from the 
national budget to local budgets. While the federal share of infrastructure spending 
rose from 17 percent in 1956 to 40 percent in 1977, the federal government then cut 
back its contributions, leaving state and local governments responsible for 
approximately 75 percent of public infrastructure outlays by the end of the 1980s, 
according to Trends in Public lnfrasfructure Spending, a 1999 report from the 
Congressional Budget Office (CBO). 

In addressing the 2007 ASCE Annual Civil Engineering Conference, which was held in 
November in Orlando, Florida, Patrick J. Nalale, P.E., F.ASCE, ASCE’s executive 
director, called attention to the state of the nation’s infrastructure: “Years of deferred 
infrastructure investments and maintenance and [the] failure of public officials to act on 
infrastructure needs place the public at risk and hinder our country’s economic growth 
and competitiveness. It is a true crisis.” 

America’s infrastructure faces two enormous and simultaneous challenges, explains 
Lawrence H. Roth, P.E., G.E., F.ASCE, ASCE’s deputy executive director. “Much of it 
was built following World War II, so it‘s fifty or sixty years old and it’s being attacked by 
decay and neglect,” Roth notes. “Plus, our population is still growing dramatically, so 
not only do we have old and outdated infrastructure, we are also putting new demands 
on it. It’s just being stretched in many different ways.” Roth warns that “we’ve probably 
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got ticking time bombs out there, and if we don’t take care of our infrastructure, if we 
continue to neglect its maintenance, then it’s not going to be able to take care of us.” 

An even harsher appraisal comes from William P. Henry, P.E., D.WRE, F.ASCE, a 
former president of ASCE and a former chair of the American Association of 
Engineering Societies, which is based in Washington, D.C. “Our infrastructure is in 
crisis mode-how many more people must die needlessly because we will not take 
proper care of our infrastructure?” asked Henry in a written response to questions from 
Civil Engineering. 

Now retired, Henry presided over the release of ASCE’s 2005 Report Card for 
America’s Infrastructure, which assigned an overall grade of D to 15 infrastructure 
categories on the basis of condition, performance, capacity, and funding. Information 
from that report-which examined aviation, bridges, dams, drinking water, energy, 
hazardous waste, navigable waterways, public parks and recreation, rail, roads, 
schools, security, solid waste, mass transit, and wastewater-was widely cited during 
last year’s debate over America’s infrastructure. A new edition of the report is not 
expected until 2009. 

To develop its 2005 assessment, ASCE assembled a panel of 24 of the nation’s 
leading civil engineers, analyzed hundreds of studies, reports, and other sources, and 
surveyed more than 2,000 engineers nationwide to determine what was happening in 
the field. Letter grades were assigned according to a traditional grading scale. Thus, if 
77 percent of bridges were in good condition or better, that category earned a grade of 
6. Despite the tragic role played by a bridge failure in calling attention to infrastructure 
shortcomings, bridges actually earned a C in 2005. Conversely, drinking water, 
navigable waterways, and wastewater received the lowest score: D-. 

Because the condition of several infrastructure categories had worsened between the 
2001 assessment and the 2005 edition, ASCE warned that “congested highways, 
overflowing sewers, and corroding bridges” were creating a “looming crisis that 
jeopardizes our nation’s prosperity and our quality of life.” 

The total price tag to adequately address all of America’s infrastructure needs, ASCE 
concluded in 2005, would be $1.6 trillion over a five-year period. This figure excluded 
security needs, which have not yet been adequately assessed. 

To better determine the current extent of the problems plaguing America’s physical 
infrastructure in 2008, Civil Engineering contacted more than 40 engineers, 
academics, public officials, and other experts and examined dozens of documents, 
including government and industry studies and surveys, transcripts of congressional 
testimony, speeches, and other published material. 

This special report is the result, and the story that these sources and resources tell is 
one of an enormous system that is breathtaking in its scope and capabilities. 
Americans can travel along some 4 million mi (6.4 million km) of public highways, 
including 47,000 mi (76,000 km) of the interstate highway system, and catch a flight at 
more than 5,000 airports open to the public (600 of them served by roughly a dozen 
major airlines and by scores of smaller carriers), and the structures in which they live 
and work are lit by a power industry that can generate more than 4 million GWh of 
electricity annually, according to data from the BTS and the Edison Electric Institute, of 
Washington, D.C. 
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America's economic growth in the last few decades was possible because of the historical investment in the 
planning and the construction of our water and wastewater systems. Today's generation, however, is now 
faced with the responsibility of managing the remaining life of these assets and selecting the appropriate 
maintenance, monitoring. rehabilitation, renewal and replacement strategies for these vital underground 
networks. 

This momentous task of addressing the aging infrastructure dilemma requires overcoming many challenges 
especially during this extended economic crisis. Affordability is at the heart of the challenge. In seeking 
innovative ways to manage these challenges, utility managers are becoming asset-centric in their decision- 
making process. The asset-centric approach directly addresses the affordability issues by understanding the 
importance and size of the infrastructure. leveraging GIS and CMMS somare and applying asset 
management practices. 

Understanding the Size of the Issue 

Most of our nation's water and wastewater systems are underground and had been hidden out of the public 
view. in many cases for over a century. This reality has not helped the situation or supported the admonition 
from water industry professionals and the Environmental Protection Agency (EPA) to start managing the 
increasing risks of water loss and pipe failure. The United States installed a large number of pipes in three 
main time periods based on population growth in the 1800s. 1900 to 1945. and post 1945. 

Due lo a number of reasons including age, materials, inadequate design, capacity changes, poor installation, 
damage, corrosive soil and flow contents. these lhree eras of pipe are starting to fail now and will continue to 
do so over the next couple of decades. Cities across the nation are starting to experience the effects of water 
service loss and sewer ovefflow events. The potential hot spots indude areas that have experienced high 
growth. As an example, county populations over 50.000 had a significant amount of underground 
infraslructure in the 1960% but now the pipes are 50 years old and experiencing significant problems. 

Today, the number of assets in the national network is overwhelming. There are approximately 155,000 
public drinking water systems in the nation. Only 52.000 community water systems and another 21,400 non- 
community water systems are the main providers for the majority of Americans. There is a tremendous 
amount of costs associated with the renewal and replacement of our water and wastewater systems. 

Underground transmission and distribution systems (pipes) make up the majority (57 percent) of the 
replacement costs. Community water systems include over 1.6 million miles of network pipes. The 
nationwide system of wastewater infrastructure indudes 16,000 publicly owned wastewater treatment plants, 
100,000 major pumping stations, 600,000 miles of sanitary sewers, and 200,000 miles of storm sewers. 
Although there is not an actual inventory of the total amount of sewer pipe associated with wastewater 
collection systems in the United States, the American Society of Civil Engineers (ASCE) has developed an 
estimate of 21 fl of sewer pipe per capita. 

Communities must realize the increasing costs to replace their infrastructure and embrace proper 
maintenance and condition monitoring that will reduce the overall costs instead of ignoring the problem and 
running the assets to failure. 

Replacing the Crisis Management Approach with the Asset-Centric Approach 

Many utility managers are striving to increase operational and capital planning efficiencies through investing 
in their core processes and systems but face governing board obstades. Eighty-five percent of US. water 
systems are owned or controlled by municipalities. These elected officials with little experience with long-term 
planning have initial reactions to defer projects and needed maintenance because of their involvement of 
general fund budget woes and single-year appropriations. 

If a major water main breaks aeating a large sink hole, the media reports the incident and the elected 
officials demand a response from the utility manager. This type of crisis management costs the utility 
politically and monetarily. In fact, the replacement costs have just increased lhree-fold as the additional costs 
of the emergency mobilization of work crews and properly damage are included. As city councils are 
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educated on asset-centric business practices, they begin to comprehend that the water and wastewater I . -  
utilities are the most capital intensive industries and in order to attain cost savings, operational efficiencies 
and lower future risks a return to properly maintaining our assets and extending an assel's useful life in a 
cost-effective manner is required. 

One of lhe best and most simple strategies requires leveraging the full power of GIs. About 90 percent of 
U.S. water and wastewater utilities use a geographic information system (GIs). Every utility is actually on an 
asset-centric path using GIS for mapping. then tapping into the power and functionality of the geo-database, 
next expanding with additional GIS applications and finally achieving an enterprise-wide operation. When the 
investment in GIS is the focus and the whole enterprise is the vision, the full power of GIS tools and 
functionality can be employed for long-term cost savings. 

A dynamic and growing trend is when the GIS geo-database becomes the asset inventory or registry as the 
starting point for an asset management program. This GIs-centric strategy combines the critical computer 
maintenance management system (CMMS) with the GIS geo-database for a comprehensive customer 
request, asset inventory and work management system. An asset registry (geo-database) combined with a 
CMMS creates the foundation for an enterprise asset management system (EAMS) as promoted by the EPA. 
This simple and powerful combination captures asset data, work history and condition assessments 
necessary to produce cost-effective, conditioned-based and predictive maintenance programs. 

Many public works departments expand these efficiencies from the water and wastewater enterprises into 
streets, trafk, highways, signs, parks, recreation equipment, airports, marinas, fleet, electric networks and 
other municipal functions. Not only has this produced a considerable return on investment and improved 
financial decision-making through applying financial metrics to planned and unplanned maintenance 
activities. but also tracking and reporting regulatory requirements, tests, inspections, customer requests, 
project costs and performance. This GIs-centric strategy has been very successful in tracking and reporting 
strict compliance issues as found in California and expediting federal funding after disasters like Hurricane 
Katrina. 

The GIS-centric strategy when applied lo asset management provides a reduced level of frustration and 
complexity from redundant database costs and difficulties with integrating systems. The work history alone 
offers a low-cost wealth of data that provides insight on when and where to apply renewal and replacement 
techniques. A GIs-centric strategy also allows for land planning activities such as permitting, licensing, 
general and specific plan updates, and hydraulic model development. Additional asset management analysis 
can be performed through a simple spreadsheet download from the CMMS to more sophisticated and 
advanced analytical tools requiring interfaces and integration protocols. Capital plan projection tools should 
not be aged-based only, but take into consideration the condition of the asset. Asset management analytical 
tools should avoid short cuts such as applying original cost depreciation curves; it may work for accountants, 
but managing and financing assets requires knowing the replacement costs and a likely decay curve. 

Understanding the Costs of Replacement 

Under the 1996 amendments to the Safe Drinking Water Act, EPA is required to conduct an infrastructure 
needs assessment every four years. These estimates will only increase each year. In 2001, the Water 
Infrastructure Network (WIN), a consortium of industry, municipal and non-profit associations, estimated up to 
$1 trillion over a 20-year period was needed for water and wastewater systems, when both capital investment 
needs and the cost of financing were considered. In the last 10 years. the required investments have not 
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been made In 2009, ASCE gave America's dnnking water infrastructure a D-minus 

In 2001, the Amencan Water Works Association ( A W A )  studied the replacement costs for 20 large utilibes 
across the nation Over the next 20 years, utilities will expenence a significant increase in renewal and 
replacement costs, which in turn wll add additional pressure to increase rates significantly The test for rate 
approving authonties wll be whether they will allow a slow, gradual annual increase or face a senous rate 
shock scenario to play catch-up to prevent impending failures or fund expensive repairs after the fact As the 
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Asset Management Is a Local Responsibility 

Utilities need know the location and condition of their assets. GIS is the best place for gathering data for all 
kinds of assets to be shared system-wide. Utilities need to have a proven CMMS that leverages GIS 
capabilities in order to achieve an optimized level of maintenance efficiencies - the optimum solution being 
GIs-centric. Many times utilities may not know all of the historical investments they have made in their 
underground infrastructure. However, the public still maintains the expectation that the utility or municipality 
understands the potential risks of system failure and has a cost-effective replacement plan. 

Rate-payers do not assume the price they are paying for their water serviw is for an interruptible supply. As 
the initial cost of a capital replacement plan is calculated, alternative greenkustainability projects and 
trenchless technology methods need to be explored. Specific installation, renewal and rehabilitation 
techniques like microtunneling, sliplining. static pipe bursting and horizontal directional drilling (HDD) help 
reduce traditional open-trench repair and replacement costs especially in urbanized or environmentally 
sensitive areas. 

Predictive maintenance, work history analysis, condition assessment, and renewal and replacement 
programs need to be established as part of the operating and maintenance and capital budget processes as 
a means to set performance benchmarks to extend the life of the existing assets. Typically, municipalities 
spend a majority of the time discussing the 'operational" budgets while not separating operating costs from 
maintenance costs. Very little time is spent understanding the capital budgets and infrastwcture needs. The 
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budget focus needs to shifl to a long-term, asset-centric approach in order to address the aging infrastructure 
issue. 

A robust CMMS is the key component of developing a maintenance budget strategy that can demonstrate 
the importance of properly funding a preventative and predictive conditioned-based maintenance program. 
Providing critical maintenance budget data shows how a utility extends the life of its assets and therefore 
how it controls costs. This also helps managers to protect their budgets from arbitrary cuts even during an 
economic crisis. Traditionally, managers have not had the documented support to back up the statements, 'If 
you cut this now, you will pay more later." Transparency in utility management practices, if developed in the 
right way, can support the cost efficiencies of asset management practices being produced behind the 
scenes and contained within the CMMS. 

Meeting the Challenge 

This era of sustainability deliberation and economic downturn is not for the weak of heart. Confident and bold 
new leaders need to press forward in the wake of declining public trust, political double-talk and bureaucratic 
red tape. Rates will need to increase, and if affordability is truly a core concern then there must be a change 
from the crisis management approach of waiting for the next sink hole and fixing it to a predictive 
methodology to avoid even higher rate increases. To make this change, the municipal and public education 
of the aging infrastructure issue and the required remedies and solutions need to be systematically and 
consistently brought to their attention. 

The asset-centric approach with full deployment of enterprise-wide GIS functionality will help policy-makers 
begin to connect the dots between water and wastewater operations with energy, land use and ecosystem 
planning. This holistic, GIs-centric view of managing water resources will not only address the individual 
parts of aging infrastructure, but also the complexities of other 21sl century water challenges like climate 
change, water quality and ecosystem degradation and population growth. As water industry professionals, 
we have the accountability and stewardship to address the issues of this century while balandng both cost 
and risk. 

Gregory M. Baird is Managing Director/CFO of A WI Consulting LLC. He semed as the chief financial officer 
of Colorado's third largest ufi/ify and finance officer of California's 17th laqest cify. 
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3: The Overall Water and Wastewater Infrastructure Gap 

GAP 
The 30-year capital needs for maintaining and expanding the United States’ water 
delivery systems, wastewater treatment plants, and sanitary and storm sewer systems 
range from approximately $9 1 billion in 20 10, to $126 billion in 2020, to $195 billion 
by 2040. These estimates are considerably higher than previous ones-because they 
account for escalated costs, a previous underreporting of local needs by communities, 
an extension of analysis from 20 to 30 years of needs, and a more detailed study of the 
needs to address raw sewage being discharged from combined sewage overflows. 
These estimates are primarily drawn from the following calculations of the EPA: 

0 National drinlung-water needs (DWNs) over 20 years, which the agency 
has updated every 4 years from 1995 through 2007. The DWNs are based 
on water quality problems, or water-quality-related public health problems 
that existed when the reports were released, or that were expected to occur 
within the next 20 years. For example, the needs identified in the 2007 
DWNs are those expected from 2007 through 2026.12 

0 National clean watershed needs over 20 years, which the agency has 
updated every 4 years from 1996 through 2008. The 20-year need for a 
given year refers to the amount required for investment over the next 20 

In our analysis, we calculate capital spending separately for federal, state, and local governments and 12 

for privatized systems. Government expenditures are available since 1956; however, privatized capital 
expenditures are only available starting in 1998. Both are projected into the future using a simple 
continuation of past trends, and the sum represents total capital spending for drinking-water 
inf?astructure across the U.S. Drinking-water capital spending by federal, state, and local governments 
has increased consistently since 1956. Drinking-water capital spending by privatized systems is much 
smaller, and averaged between 12 and 16 percent of the total between 1998 and 2007. It is difficult to 
predict future levels of capital spending because a wide range of factors will play unpredictable rolls 
during the coming decades. Spending will be impacted by the degree to which infiastructure actually 
fails or is predicted to fail in the near future. In addition, capital spending will rise to meet requirements 
f?om new laws and regulations. Demographic changes like population increases, and economic changes 
like expanding local economies, will also impact future capital spending in particular regions. 
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3: The Overall Water and Wastewater Infrastructure Gap 

years. For example, the 2004 value indicates that the capital need in the 
years 2004-23 would total $200 b i l l i~n . ’~  

As documented by EPA, 20-year capital needs for water distribution have 
increased dramatically since 1995. Capital stock needs for drinking-water are largely 
to address pipes (transmission and distribution lines), treatment systems, storage, and 
source. l4 The pipes that constitute the transmission and distribution network cover 
more than half the needs for drinking-water infrastructure. EPA (2002) applies a 
simple aging model to pipes (normal distribution) in the 20 cities studied by the 
American Water Works Association. According to this model, the peak replacement 
need percentage will occur between 2030 and 2040. 

Clean watershed needs (CWNs) are based on water quality problems, water- 
quality-related public health problems that existed on January 1 of the CWNs’ date, or 
that were expected to occur within the next 20 years. For example, the needs identified 
in the 2008 CWNs are those expected from 2008 through 2027. Of the other sectors, 
WWOs constitute the largest portion of the wastewater and wet weather needs; the 
need for WWOs has remained relatively constant since 1996. In contrast, several types 
of needs have increased considerably. Both categories related to the treatment plants 
themselves-secondary treatment and advanced wastewater treatment-have rising 
needs. The needs related to the construction of new pipes are also rising. The needs for 
wet weather handling increased dramatically between 2004 and 2008, likely reflecting 
the new Phase 2 MS4 requirements that began to take effect across the country in the 
early 2000s. 

3.1 Capital Needs, 2010-40 
For drinking-water, wastewater, and storm water, figure 7 presents past and projected 
spending (blue bars) and the capital gap that is likely to occur should future spending 
follow this path. As shown in Table 6, the overall capital gap for water 
infrastructure-which includes drinking-water, wastewater, and wet weather-is 
already significant: $54.8 billion in 2010. If spending increases at the modest but 
historically consistent rate shown in Figure 4, the gap will increase to $84.4 billion by 
2020 and $143.7 billion by 2040 (in constant 2010 dollars). 

l 3  Thirty-year needs are estimated by fitting a straight-line projection based on historical spending data 
and needs data that are documented, and spending and 20-year needs data projected by the EPA. 

l 4  The “source” category includes needs for constructing or rehabilitating surface water intakes, raw 
water pumping facilities, drilled \veils, and spring collectors. Neither the ”storage” nor “source” 
category includes raw water reservoirs or dams. 
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3: The Overall Water and Wastewater Infrastructure Gap 

YEAH SPENDING NEED GPP 

2010 3G.4 $41 2 54 8 

2020 41.5 l2.5.Q 84.4 

20.30 st .7 195.4 143.7 

Additional factors may result in additional costs in the future, which are not 
considered in this gap analysis. These may include the consequences of climate 
change-water shortages, flood damage to infrastructure, and influxes of saltwater in 
near-coast aquifers, and also the need to construct and operate more technologically 
advanced and energy-intensive treatment facilities-wastewater recycling, the removal 
of newly regulated contaminants, and desalination (Anderson 20 10). 

The gap analysis for routine operations and maintenance (O&M) needs 
indicates that if O&M spending continues to increase at a rate similar to the past, 
spending should keep pace with needs, and no gap should develop. This is an 
unsurprising outcome, given that O&M needs are generally funded through user fees 
and rate increases that are introduced to cover rising O&M costs. This result is also 
consistent with the EPA's gap analysis, which found that consistent small increases in 
rates would be generally sufficient to pay for increasing O&M needs (EPA 2002). 
However, a special burden will be placed on households and businesses in cities that 
have experienced population declines during the last half-century. 

O&M expenditures for both drinking-water and wastewater treatment 
infrastructure have increased steadily over the last several decades, with spending 
increasing more rapidly in the recent past. The American Water Works Association 
(AWWA) has named this the Dawn of the Replacement Era, with the wave of 
increased spending predicted to last 30 years or more (AWWA 2001). The earliest 
pipes installed in the late 19th century have an average life span of about 120 years, 
but pipes installed after World War I1 have a shorter life span-about 75 years 
(AWWA 2001). For t h s  reason, several generations of pipe will reach the end of their 
usable life within a couple of decades. Water mains must be replaced regardless of the 
number of current users, and because O&M needs are fulfilled by taxpayers, a smaller 
population translates to higher per capita replacement costs. Also, small and rural 
water utilities will experience higher-than-average per capita replacement costs due to 
the impact of a lack of economies of scale (AWWA 2001). 
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3: The Overall Water and Wastewater Infrastructure Gap 

Table 6 shows the difference in needs, expected investments, and expected 
gaps for drinking-water and wastewater treatment for 2010,2020, and 2040. Total 
needs for drinking-water delivery infrastructure are estimated to have been $35 billion 
in 2010, and escalate to $48 billion by 2020 and $74 billion by 2040 (all values are in 
20 10 dollars). Although more than half of drinking-water needs were funded in 20 10 
(58 percent of the total need), the dollars expected to be invested fall to under 50 
percent of the total need by 2020 and to 40 percent by 2040. In looking at the 
wastewater treatment infrastructure, the estimate of total need in 2010 is $40 billion, 
escalating to $78 billion in 2020 and to nearly $122 billion by 2040. However, in 
2010, less than 30 percent of wastewater infiastructure needs were met, and this ratio 
of investment to total need is expected to fall to 23 percent by 2020 and to 18 percent 
by 2040. 

$126 billion in investment for water and wastewater treatment infrastructure by 2020, 
Overall, under present consumption trends and technologies, the U.S. will need 
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3: The Overall Water and Wastewater Infrastructure Gap 

and $196 billion by 2040. However, based on current investment patterns, only 33 
cents on the dollar will be funded in 2020, falling to 26 cents by 2040. 

WASTE WATER 
TREATMENT 

DRfNKINQ WATER 1 

EPA documents historical capital spending and trends in four-year time spans 
for water delivery investments (1995-2007) and wastewater treatment infrastructure 
(1996-2008). In constant 2010 dollars, historical trends show federal, state, and local 
government investments in water delivery rising by 64 percent from 1995 to 2007 and 
in wastewater treatment systems by 43 percent from 1996 to 2008. However, given the 
aging of current infrastructure coupled with national population growth, total capital 
needs increased by 94 percent for drinking-water and 115 percent for wastewater 
treatment during the same periods. As shown in Table 7, this gap is expected to be 
further exacerbated by 2040. 

On a trends-extended basis, capital spending for water delivery and wastewater 
treatment infrastructure is expected to continually increase fiom now to 2040. In 
constant 20 10 value, the data available from the mid- 1950s show that capital spending 
for water delivery has grown from $6 billion in 1956, to $21 billion in 2007.15 
Similarly, capital spending for wastewater treatment infrastructure was $4 billion in 
1956 and $18 billion in 2007. These trends imply an investment of $30 billion for 

Although data on spending are available from the mid-l950s, total needs are documented from the 
mid-1990s. The “gap” is [total needs -total spending]. 
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3: The Overall Water and Wastewater Infrastructure Gap 

drinking-water and $22 billion for wastewater by 2040 (Figures 6 and 7). Although 
capital investment in upgraded water and wastewater treatment infrastructure is 
expected to increase through 2040, needs, and therefore the capital spending gap is 
expected to grow at a faster rate than spending over the coming 30 years. 

I I __I___ ...... ........ ~ ., " .. .. . " . ... " . ... ,,,, -.-. 
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I L-." . .. " .... ... .. .. . .....". " . ... ..,...,. "-" . I ..,. " "..... .... . .... l." ...... " 

3.2 Comparison of the Gap to the National 
Economy 

The gap between expected capital needs and expenditures for water delivery and 
wastewater treatment infrastructure is expected to grow faster than growth in 
employment, income, and GDP. This is true, even before accounting for 
macroeconomic impacts from a shortfall in water and wastewater infrastructure 
investment, not to mention the needs to address failing infrastructure in surface 
transportation, energy transmission services, marine ports, and airports. As shown in 
Table 8, the water and wastewater treatment infrastructure investment gap grows at 
faster rates than income or GDP, whether in total values or weighted by population. 
The growth of the gap will place increasingly greater strains on households and 
industries between today and 2040. 
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WrsonaJ i11mnc (billions) $6.446 $9,236 $14.581 43 58 12G 

Per wot.ker income $49.655 $61,8S $84,740 25 37 72 

GDP per capita $47.199 155,srl 170.080 it) 25 49 

CDP per worker $ll2,%31 5127,680 $165.380 13 no 47 
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Oh Danny Boy, the Pipes, the Pipes Are Failing 
By FELlCl7Y EARRINGER 

C.M. Glover for The New York Times Repairing a water main break in Norwich, Conn. 
A new report by the American Society of Civil Engineers takes a dim view of the state of the 
country’s 54,000 community-based drinking-water systems and its 15,000 public wastewater 
treatment facilities. The systems are rusty, aging and seriously inadequate for meeting future 
needs, the study warns. 

The drinking-water systems, just under half of which are publicly owned, supply 264 niillion 
people. The wastewater treatment facilities supply about 225 million people, but they are so 
prone to failure that goo billion gallons of untreated sewage are discharged each year, the 
Environmental Protection Agency estimated in 2004. 

The E.P.A.’s 2010 estimate of the capital cost of modernizing this infrastructure was $91 billion, 
the report said, but financing for that purpose amounted to only $35 million. If systemic neglect 
continues, it adds, that shortfall will only increase. 

“The growing gap between capital needs to maintain drinking water and wastewater treatment 
infrastructure and investments to meet those needs will likely result in unreliable water service 
and inadequate wastewater treatment,” the study said. 

It also predicted higher water rates, a consumer shift toward home buying in areas with good 
water infrastructure, just as people now seek lionies in good school districts, and private and 
corporate investment in independent systenis - wells, septic systems and the like - where 
possible. 

The need for capital investment in such systems rose significantly from the mid-1990s to the late 
~ O O O S ,  increasing 94 percent for drinking-water delivery systenis and 115 percent for 
wastewater treatment, the E.P.A. has reported. But the actual capital investment for the same 
period rose just 64 percent for drinking-water systems and 43 percent for wastewater treatment. 

The capital investment gap and the resulting deterioration of water infrastructure could also 
lead to the loss of tens of thousands of jobs in water-intensive industries, like wineries, paint 
manufacturers and chemical plants, the engineers’ report said. 

The report cites three possible sources of capital investment: federal grants, municipal and state 
money, often generated through bond issues, and private investment. About io percent of the 
water systems serving the public are privately run. 
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One of those private companies, American Water in New Jersey, seized on the report to make 
the case that private investment was the surest remedy to the problem of rusting pipes. Its chief 
executive, Jeff Sterba, keeps a piece of wooden pipe, IO inches in diameter and with a hole in its 
side, on his desk that he said was unearthed during repairs on an Iowa system only three years 
ago. Until then, it was in use, although it probably dated back to the 19th century. 

“That’s what’s scary,” he said of the water lines. “It’s out of sight, out of mind. It’s a crumbling 
infrastructure that you don’t see.” 

“When you have a main break, service to that area is disrupted, but damage is done to other 
public infrastructure;” Mr. Sterba added. 

In Washington, traffic on River Road, a major connector to western suburbs, was hobbled for 
weeks by repairs after a water main break a few years ago. 

Mr. Sterba said his company had the advantage of having its own equity capital and a credit 
rating that could allow it to borrow at lower interest rates than strapped municipal and state 
governments. 

Local communities are often averse to privatizing municipal infrastructure. The question is 
whether that opposition might recede if people recognized that the taps might one day stop 
running for days or weeks at  a time. 

Copyrighl2011 The New York Times Company I Privacy Policy I NYTimes.com 620 Eighlh Avenue New York. NY 10018 

http://green.blogs.nytimes.cotn/2011/ 12/20/oh-danny-boy-the-pipes-the-pipes-~e-failing/?pagem ... 12/2 1 /20 1 1 

http://NYTimes.com
http://NYTimes.com
http://green.blogs.nytimes.cotn/2011


WMG--5 



Billions needed to upgrade America’s leaky water infrastructure - The Washington Post Page 1 of 4 

Back to previous page 

How Cruise Lines Fill 
All Those Unsold 
Cruise Cabins 

How the Little Guy is 
Making Fast Money in the 
Stock Exchange 

Going ... Going ... Gone! 
New iPads for Under $40 

Billions needed to upgrade America’s leaky 
water infrastructure 
By Ashley Halsey 111, Published: January 2 

At first glance, the pizza-size hole that popped open when a heavy truck passed over a freshly paved 
District street seemed fairly minor. 

Then city inspectors got on their bellies with a flashlight to peer into it. What they discovered has 
become far too common. A massive 19th-century brick sewer had silently eroded away, leaving a cavern 
beneath a street in Adams Morgan that could have swallowed most of a Metro bus. 

It took three weeks and about a million dollars to repair the sewer, which was built in 1889. 

Time and wear “had torn off all the bricks and sent them God knows where,” said George S. Hawkins, 
general manager of the District of Columbia Water and Sewer Authoritv. “We have to find them and see 
if they’re plugging up the system somewhere farther down the line.” 

If it were not buried underground, the water and sewer system that serves the nation’s capital could be 
an advertisement for Band-Aids. And it is not much different from any other major system in the 
country, including those in many suburbs and in cities less than half as old as Washington. 

(Vote: How should we fix the svstems? ) 

Although they are out of sight and out of mind except when they spring a leak, water and sewer systems 
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are more vital to civilized society than any other aspect of infrastructure. 

Rapidly deteriorating roads and bridges may stifle America’s economy and turn transportation 
headaches into nightmares, but if the nation’s water and sewer systems begin to fail, life as we know it 
will too. Without an ample supply of water, people don’t drink, toilets don’t flush, factories don’t 
operate, offices shut down and fires go unchecked. When sewage systems fail, cities can’t fimction and 
epidemics break out. 

“All the big cities have these problems, and to me it’s the unseen catastrophe,” Hawkins said. “My 
humble view is that the industry we’re in is the bedrock of civilization because it’s not just an 
infrastructure that is a convenience, that allows you to get to work faster or slower. At least with bridges 
or a road, people have some idea of what it is because they drive on them and see them. ” 

And just like roads and bridges, the vast majority of the country’s water systems are in urgent need of 
repair and replacement. At a Senate hearing last month, it was estimated that, on average, 25 percent of 
drinking water leaks from water system pipes before reaching the faucet. The same committee was told 
it will take $335 billion to resurrect water systems and $300 billion to fix sewer systems. 

There is no better illustration of the looming national crisis than the District’s system. 

The average D.C. water pipe is 77 years old, but a great many were laid in the 19th century. Sewers are 
even older. Most should have been replaced decades ago. 

Emergency crews rush from site to site to tackle an average of 450 breaks a year. 

Raw sewage flows into the Potomac, the Anacostia and Rock Creek whenever it rains hard - hundreds 
of times a year - an annual flush of about 3 billion gallons, according to D.C. Water. 

Firefighters are equipped with computerized cue sheets to tell them which of the 9,157 hydrants in the 
District have enough water pressure to put out a fire. 

The average water and sewer bill has gone up about 50 percent in just four years, to $65 a month for 
single-family homes. Unless there is federal regulatory relief, it may climb to $100 a month by the end 
of the decade. 

The decrepit system has 1,300 miles of water pipe and 1,800 miles of sewers. The water pipes are being 
replaced at an average of 11 miles a year. At that rate, replacing them all will take more than 100 years. 

There’s no money to do it any faster. And, Hawkins says, “if you did it much faster than that, you could 
paralyze the city in terms of traffic.” 

* * *  

A snowstorm had turned the District into a ghost town a couple of years ago when Hawkins trudged 
through the snow to check a break in a water main at 2 1 st Street and New Hampshire Avenue. 

The intersection isn’t far from several embassies, and a few foreign visitors came from a hotel on the 
corner to watch as snowplows dug down to find the leak’s source. Hawkins recalls telling the visitors 
that the old mains under New Hampshire Avenue burst fairly often. “They said: ‘You have pipes that 
were put in in the 186Os? We thought we had it bad in Ghana!’” 
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* * *  

The good news? The District’s pipes are being replaced twice as fast as the average in other major water 
systems in America. 

The gargantuan numbers tossed around during December’s Senate hearing as the cost of saving the 
country’s water and sewage systems have no more promise of connecting with the public than has the 
$7 trillion that transportation experts say should be spent to resurrect roads, bridges, aviation and transit 
in the next decade. 

About $9.4 billion more per year is needed for water and sewer work between now and 2020, according 
to a study released last month by the American Societv of Civil Engineers. Without that, many 
Americans should prepare for regular disruption of water service and a jump in contamination caused by 
sewage bacteria, the studv said. 

The price of water, always far below commodities like electricity and gasoline, can be expected to rise 
dramatically as the demand taxes the systems that deliver it, analysts agree. 

“I remember when they used to consider us out in the newer states like Oklahoma as not having the 
infrastructure problems of older states,” Sen. James M. Inhofe (R-Okla.) said, “but that’s not true 
anymore. ” 

Although suburbs that have appeared or expanded since World War TI have newer systems, they’re 
showing age. Even in this relatively mild year in which there have been fewer breaks - more mains 
break when there are severe temperature swings - the Washinnton suburbs have had problems. There 
have been more than 1,440 leaks or breaks in Montgomery and Prince George’s counties this year. 
Fairfax County has had 300. 

Pec 

ipping 
D-Md. 

But with the economy sputtering and Congress eager to slash a burgeoning deficit, selling Americans on 
the need to pay billions more in water bills or taxes to salvage a system they didn’t even know was 
breaking may be impossible. 

“The customer base really doesn’t know,” Hawkins said. “Like when I turn on the faucet, what on Earth 
is needed to deliver that water? It’s like magic. And then it goes down the drain. It’s like magic again.” 

* * *  

Hawkins was awakened on a Friday night in October 20 10 to news that water was erupting all over the 
place at Constitution Avenue and Ninth Street. 
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“When a water main breaks, all hell breaks loose because it’s under such high pressure,” he said. “We 
dug an original hole that wasn’t in the right place because at first you can’t really tell” where the break is 
-the water can work its way to the surface through any fissure. 

Pressure Erom the 24-inch main buckled the pavement a foot high. Water flooded the basement of the 
Department of Justice. The Smithsonian’s National Museum of Natural History had to shut down the 
next day. 

The torrent was unleashed by a water main that had been installed in the 1890s, when Grover Cleveland 
lived a few blocks away in the White House. 

Read more on PostLocal.com: 
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Q. 

A. 

Q. 
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Q. 

A. 

ARIZONA WATER COMPANY 

Rebuttal Testimony of 

Joseph D. Harris 

Introduction and Purpose of Testimony 

PLEASE STATE YOUR NAME, EMPLOYER AND OCCUPATION. 

My name is Joseph D. Harris. I am employed by Arizona Water Company (the 

"Company") as Vice President and Treasurer. 

ARE YOU THE SAME JOSEPH D. HARRIS THAT PREVIOUSLY PROVIDED 

DIRECT TESTIMONY IN THIS MATTER? 

Yes. 

HAVE YOU REVIEWED THE DIRECT TESTIMONY FILED BY THE OTHER 

PARTIES TO THIS PROCEEDING? 

Yes. I have reviewed the testimony of each of the witnesses of the Arizona 

Corporation Commission's ("Commission") Utilities Division Staff ("Staff), the 

Residential Utility Consumer Office ('IRUCOI'), and Abbott Laboratories, Inc. 

WHAT IS THE PURPOSE OF YOUR TESTIMONY? 

The purpose of my rebuttal testimony is to respond to the direct testimony of 

Staff witness Jeffrey M. Michlik and RUCO witness William A. Rigsby. 

HOW IS YOUR TESTIMONY ORGANIZED? 

My testimony is presented in five sections including this introductory Section I. In 

Section II, I present the Company's response to Staff witness, Mr. Michlik, 

specifically related to the removal of real property from rate base. In Section Ill, I 

present the Company's response to both Staffs and RUCO's witnesses 

concerning the implementation of a DSIC. In Section IV, I respond to Staffs 

adjustment to remove costs associated with the implementation of additional 
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4. 

Q. 

4. 

II. 

Q. 

4. 

Q. 
A. 

BMPs that were ordered in Decision No. 71 845. Finally, I present the Company's 

modifications of Staffs tariff language for the Off-Site Facilities Fee. 

WILL YOU BE RESPONDING TO RUCO'S TESTIMONY ON THE COMPANY'S 

CONSOLIDATION PROPOSAL? 

Because the consolidation issue is so closely tied to rate design, the Company 

will present its response to both Staffs and RUCO's testimony on consolidation 

when it files its rate design rebuttal testimony. 

ARE YOU SPONSORING ANY EXHIBITS WITH YOUR REBUTTAL 

TESTIMONY? 

Yes. 

Facilities Fee is attached hereto as Exhibit JDH-RBI . 

Utilitv Plant Additions 

HAVE YOU REVIEWED STAFF'S RECOMMENDATION TO REMOVE PLANT 

FROM RATE BASE? 

Yes. 

DOES THE COMPANY AGREE WITH STAFF'S PROPOSAL? 

No. The plant in question is a tract of land on which the Company is currently 

constructing a water storage tank and booster pump station. Because of the 

protracted amount of time required by governing agencies such as Arizona 

Department of Environmental Quality and Pinal County for permitting and zoning 

required for building these types of utility plant additions, acquisition of the land 

must necessarily lead the actual construction of facilities. The Company 

acquired this real property and applied for and obtained the required zoning and 

permits to allow it to construct a water storage tank and booster pump station. 

Planning and design have been completed, materials have been acquired and 

construction is underway. This matter is more fully discussed in Mr. Schneider's 

rebuttal testimony. 

The Company's modification of Staffs tariff language for the Off-Site 
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A. 

Q. 

A. 

Q. 

A. 

111. 

Q. 

A. 

Q. 
A. 

WILL THE WATER STORAGE TANK AND BOOSTER PUMP STATION BE 

COMPLETED BEFORE A DECISION IS ISSUED IN THIS CASE? 

Yes. Construction of these facilities is due to be completed and placed into 

service by May 31, 2012 and will be available for Staffs inspection. For this 

reason Staffs adjustment should be rejected. 

IS THE COMPANY ASKING FOR THE WATER STORAGE TANK AND 

BOOSTER PUMP STATION TO BE INCLUDED IN RATE BASE? 

No. The Company is only requesting the land on which these facilities are being 

constructed to be included in rate base. 

IF THE COMMISSION ULTIMATELY DECIDES THAT THIS REAL PROPERTY 

SHOULD NOT BE INCLUDED IN RATE BASE AT THIS TIME, ARE THERE 

ANY ALTERNATE PROPOSALS THE COMPANY WOULD MAKE? 

Yes. If Staffs plant adjustment is accepted by the Commission, the Company 

proposes to accrue an allowance for funds used during construction on the land 

until the water storage tank and booster pump station are completed and placed 

in service and in rate base. 

COST TO DEBT 

STAFF HAS STATED THAT IT AGREES WITH THE COMPANY’S COST OF 

DEBT. IS THIS COST ACCURATELY REFLECTED IN STAFF’S OVERALL 

COST OF CAPITAL? 

No. Staff did not use the Company’s proposed cost of debt of 6.82% which is 

calculated on schedule D-2 in the Company’s application, but instead appears to 

have inadvertently rounded down the cost of debt to 6.8%. As shown in Staffs 

Table 2 of Mr. Michlik’s direct testimony Staff assigned a weight of 49.0% to the 

cost of debt which results in a weighted cost of debt of 3.3%. 

DOES THIS MINOR DIFFERENCE MATTER? 

Yes. If you take Staffs weighted cost of debt and divide it by the weight 

assigned to it the result is a cost of debt of 6.7% (3.3% / 49%) not the 6.82% 

J WTECASEi2010 WESTERN GROUP AMENDEDRebuital\HARRlSlF1nal~Ol0612 doc 
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Q. 

A. 

IV. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

calculated on schedule D-2 of the Company's application. If this inadvertent 

downward rounding of the Company's cost of debt is used without adjustment the 

resulting overall rate of return will understate the Company's cost of capital and 

its revenue requirement. 

WHAT COST OF DEBT SHOULD BE USED TO DETERMINE THE 

COMPANY'S OVERALL RATE OF RETURN? 

The Company's cost of debt should be 6.82% as calculated on schedule D-2 of 

the Company's application. 

DSlC 

WHAT FACTORS CAUSED THE COMPANY TO PROPOSE A DSlC IN THIS 

CASE? 

In Decision No. 71845, the Commission ordered the Company to prepare a study 

on distribution system improvement charges and "utilize this information to inform 

further proposals in its future rate cases. 'I' 

WAS A DSlC STUDY PREPARED AND FILED WITH THE COMMISSION? 

Yes. A copy of the DSlC study was filed as a compliance item in Docket No. 

W-O1445A-08-0440 and was also included as Exhibit JDH-3 to my direct 

testimony. 

WERE THERE ANY OTHER REPORTS SUBMITTED WHICH SUPPORTED 

THE COMPANY'S DSlC PROPOSAL IN THIS CASE? 

Yes. The "Water Loss Reduction Program for the Pinal Valley Service Area" 

report was filed as Exhibit FKS-10 with Mr. Schneider's direct testimony and 

presented a detailed analysis of the distribution infrastructure in the Pinal Valley 

service area and the need for substantial investment to replace aging and failing 

infrastructure. 

Arizona Corporation Commission Decision No. 71845, pg 95, lines 6-7. 1 
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3. 

4. 

Q. 

4. 

Q. 

4. 

Q. 

DO YOU AGREE WITH BOTH MR. MICHLIK AND MR. RIGSBY THAT THE 

COMPANY'S WATER INFRASTRUCTURE REPLACEMENT PLAN, THAT 

SERVES AS THE BASIS FOR THE DSIC, IS FOR ROUTINE 

EXPENDITURES? 

No. The Company presented a detailed analysis of the Company's Pinal Valley 

water distribution system which showed that the Company needs to replace over 

287,000 feet of aging and failing water mains and 3,700 failing plastic service 

lines at a cost of nearly $41 million. This represents a nearly 4,900 percent 

increase over the amount of plant the Company normally replaces in a given 

budget year and cannot be considered routine or ordinary. 

IS $41 MILLION WORTH OF WATER MAIN AND SERVICE LINE 

REPLACEMENTS IN THE PINAL VALLEY SERVICE AREA SIGNIFICANT? 

Yes. To put the $41 million in perspective, the Company invested approximately 

$35 million designing and constructing arsenic removal facilities for the entire 

Company. Staff and RUCO determined that the magnitude of the arsenic 

removal facility capital investment was extraordinary and without a timely rate 

mechanism would have had a detrimental financial impact on the Company's 

viability. As a result, both Staff and RUCO supported the Company's Arsenic 

Cost Recovery Mechanism ("ACRMI'). 

ARE THESE REPLACEMENT COSTS GREATER THAN THE COSTS THE 

COMPANY INCURRED FOR DESIGNING AND CONSTRUCTING ARSENIC 

REMOVAL FACILITIES? 

Yes. These costs are very significant and materially greater than the costs to 

design and construct the Company's arsenic removal facilities and Staff, RUCO, 

and the Commission deemed those costs to be extraordinary. 

DOES THE $41 MILLION FOR THE PINAL VALLEY SERVICE AREA 

REPRESENT THE COMPANY'S ENTIRE AGING AND FAILING WATER MAIN 

AND SERVICE LINE REPLACEMENT NEEDS? 

I WTECASEQ010 WESTERN GROUP AMENDED\Rebuttal\HARRlS~i~~I-O10612 doc 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

No. As part of the Company's Eastern Group rate case application, the 

Company prepared and submitted a similar detailed report which documents the 

aging and failing water mains and service lines the Company needs to replace in 

those water systems. That report concluded that the investment required to 

replace aging and failing water mains and service lines within the Company's 

Eastern Group would cost nearly $67 million. 

DOES THE $108 MILLION REPRESENT THE COMPANY'S ENTIRE AGING 

AND FAILING WATER MAIN AND SERVICE LINE REPLACEMENT NEEDS? 

No. The Company is developing a similar report for its Northern Group and 

anticipates those costs to be approximately $25-30 million. These totals are in 

addition to the routine and necessary utility plant investments which the 

Company plans for and constructs annually. 

HOW IS THE COMPANY PROPOSING TO IMPLEMENT THE $41 MILLION 

INVESTMENT TO REPLACE AGING AND FAILING WATER MAINS AND 

SERVICE LINES? 

As part of the Company's analysis and report completed and submitted in its rate 

case application, it developed a specific and detailed three-year plan comprising 

50 water main and service line replacement projects totaling $7.5 million. The 

three-year plan is the first step toward replacing the aging and failing water mains 

and service lines. 

DO YOU AGREE THAT COMMISSION STAFF AND INTERVENORS WILL 

NOT HAVE THE OPPORTUNITY TO LOOK CLOSELY AT THE PLANT 

ADDITIONS BEING PLACED IN SERVICE? 

No. The Company's DSlC proposal was patterned after the ACRM which 

provides Commission Staff and intervenors ample opportunity to review costs 

and to make whatever other investigations they deem necessary to conclude that 

the plant additions are necessary and prudent. 
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Q. 

A. 

W. 

Q. 

A. 

WILL THERE BE SIGNIFICANT TRANSMISSSION AND DISTRIBUTION 

MAINTENANCE EXPENSE SAVINGS AS A RESULT OF THESE 

INFRASTRUCTURE REPLACEMENTS? 

No. The Company has identified over 287,000 feet of water mains and 3,700 

failing plastic service lines that have reached the end of their useful lives and 

need to be replaced. The Company has proposed an aggressive three-year plan 

to begin to replace these failing water mains and service lines; however, even 

with this aggressive plan it will still take over seventeen years to replace the 

287,000 feet of failing water mains identified in the study and nearly seven years 

to replace the 3,700 plastic service lines. During the time needed to make these 

replacements, the remaining water mains will continue to age and will begin to 

experience the same types of age-related maintenance issues as the water 

mains that are already identified for replacement. Therefore, Transmission and 

Distribution Maintenance expenses will continue though they will decrease as the 

Company replaces this aging and failing infrastructure if the Commission 

authorizes the Company to do so in an orderly and timely schedule pursuant to 

the DSIC. 

BMP 

STAFF'S PROVISIONAL RECOMMENDATION IS FOR THE COMPANY TO 

CONTINUE TO DEFER ITS ADDITIONAL BMP COSTS. HAS ANY 

ACCOUNTING ORDER BEEN APPROVED BY THE COMMISSION WHICH 

WOULD ALLOW THE COMPANY TO DEFER THESE COSTS? 

No. The Company filed an application in Docket No. W-Ol445A-11-0092 to allow 

the Company to defer the costs associated with the implementation of additional 

BMPs that were ordered by the Commission in Decision No. 71845. As of this 

date, no action has been taken on the Company's application. If Staffs position 

is adopted, the Company urges the Commission also to approve the Company's 

J \RATECASEQ010 WESTERN GROUP AMENDEDRebuttal\HARRlSF1nal~010612 doc 
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VI. 

Q. 

9. 

Q. 
A. 

application which would allow it to defer the costs of implementing these 

additional BMPs in conformance with the Decision No. 71845. 

Off-Site Facilities Fee 

WHY IS THE COMPANY PROPOSING MODIFICATIONS TO STAFF'S TARIFF 

LANGUAGE? 

The Company has updated Staffs tariff language to conform, where relevant, to 

Off-Site Facilities Fees approved by the Commission in Decision Nos. 72682 and 

72251. Additionally, the Company has added some modifications which clarify 

the tariff. 

DOES THAT CONCLUDE YOUR REBUTTAL TESTIMONY? 

Yes. 

J:\RATECASEK010 WESTERN GROUP AMENDED\Reb~al\HARRIS~inal_OlO612 doc 
IDH:JRC: LAR i161zoiz 8147 AM 

10 



JDH-RB 1 



Page 1 o f 4  

TARIFF SCHEDULE 

UTILITY: ARIZONA WATER COMPANY 
(Pinal Valley and Stanfield Systems) 
DOCKET NO. W-01445A-10-0517 EFFECTIVE DATE: 

DECISION NO. 

OFF-SITE FACILITIES FEE (WATER) 

I. Purpose and Applicabilitv 

The purpose of the off-site facilities fees payable to Arizona Water Company (“the Company”) 
pursuant to this tariff is to equitably apportion the costs of constructing additional off-site 
facilities necessary to provide safe, reliable water service among all new service connections. 
These charges are applicable to all new service connections established after the effective date of 
this tariff undertaken via Main Extension Agreements or requests for service not requiring a 
Main Extension Agreement. The charges are one-time charges and are payable as a condition to 
Company’s establishment of service, as more particularly provided below. 

11. Defmitions 

Unless the context otherwise requires, the definitions set forth in R-14-2-401 of the Arizona 
Corporation Commission’s (“Commission”) rules and regulations governing water utilities shall 
apply in interpreting this tariff schedule. 

“Applicant” means any party entering into an agreement with Company for the installation of 
water facilities to serve new service connections, including Developers and/or Builders of new 
residential subdivisions and/or commercial and industrial properties. 

“CAP Water” means water from the Central Arizona Project provided directly or indirectly to the 
Company. 

“Company” means Arizona Water Company. 

“Main Extension Agreement” means any agreement whereby an Applicant agrees to advance the 
costs of the installation of water facilities necessary for the Company to serve new service 
connections within a development, or installs such water facilities necessary to serve new service 
connections and transfer ownership of such water facilities to the Company, which agreement 
shall require the approval of the Commission pursuant to A.A.C. R-14-2-406, and shall have the 
same meaning as “Water Facilities Agreement” or “Line Extension Agreement.” 

“Off-site Facilities” means water treatment facilities, including treatment of CAP Water and 
other available water supplies, storage tanks and related appurtenances and equipment necessary 
for proper operation of such water treatment facilities, including engineering and design costs. 
Offsite facilities may also include booster pumps, wells for recovery of stored CAP water or 

Revised: 10-26-1 1 
U \RATECASE\2010 Western Gmup AMENDED\Rebunal\HARRlS!€xhiblt A-ACC Hook-Up Fee Tanff Template-CV-010512 doc 
JDH JRC 11612012 8 48 AM 



Page 2 of 4 

Meter/Connection Size 
518” x 314” 

3 14” 
1 ” 

1 - 112” 
2” 
3” 
4” 

6” or larger 

other groundwater supplies, pressure tanks, transmission mains and related appurtenances and 
equipment necessary for proper operation of such facilities if these facilities are not for the 
exclusive use of the applicant and will benefit the water system as a whole. 

Size Factor Total Fee 
1 $3,500 

1.5 $5,250 
2.5 $8,750 
5 $17,500 
8 $28,000 
16 $56,000 
25 $87,500 
50 $175,000 

“Service Connection” means and includes all service connections for single-family residential, 
commercial, industrial or other uses, regardless of meter size. 

111. Off-Site Facilities Fee 

For each new service connection, the Company shall collect an off-site facilities fee derived from 
the following table: 

OFF-SITE FACILITIES FEE TABLE 

IV. Terms and Conditions 

(A) Assessment of One Time Off-Site Facilities Fee: The off-site facilities fee may be 
assessed only once per parcel, service connection, or lot within a subdivision (similar to meter 
and service line installation charge). 

(B) Use of Off-Site Facilities Fee: Off-site facilities fees may only be used to pay for capital 
items of off-site facilities or for repayment of loans obtained to fund the cost of installation of 
off-site facilities. Off-site facilities fees shall not be used to cover repairs, maintenance, or 
operational costs. The Company shall record amounts collected under this tariff as Contributions 
in Aid of Construction (“CIAC”); however, such amounts shall not be deducted from rate base 
until such amounts have been expended for utility plant. 

(C) Time of Payment: 

1) For those requiring a Main Extension Agreement: In the event that the Applicant is 
required to enter into a Main Extension Agreement, whereby the Applicant agrees to 
advance the costs of installing mains, valves, fittings, hydrants and other on-site 
improvements or construct such improvements in order to extend service in accordance 

Revised: 10-26-1 1 
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with R-14-2-406(B), payment of the off-site facilities fees required hereunder shall be 
made by the Applicant no later than 15 calendar days after receipt of notification f'rom 
the Company that the Utilities Division of the Arizona Corporation Commission has 
approved the Main Extension Agreement in accordance with R- 14-2-406(M). 

2) For those connecting to an existing main: In the event that the Applicant is not required 
to enter into a Main Extension Agreement, the off-site facilities fee charges hereunder 
shall be due and payable at the time the meter and service line installation fee is due 
and payable. 

(D) Off-Site Facilities Construction Bv Developer: Company and Applicant may agree to 
construction of off-site facilities necessary to serve a particular development by Applicant, which 
facilities are then conveyed to Company. In that event, Company shall credit the total cost of 
such off-site facilities as an offset to off-site facilities fees due under this Tariff. If the total cost 
of the off-site facilities constructed by Applicant and conveyed to Company is less than the 
applicable off-site facilities fees under this Tariff, Applicant shall pay the remaining amount of 
off-site facilities fees owed hereunder. If the total cost of the off-site facilities contributed by 
Applicant and conveyed to Company is more than the applicable off-site facilities fees under this 
Tariff, Applicant shall be refunded the difference upon acceptance of the off-site facilities by the 
Company. 

(E) Failure to Pay Charges; Delinquent Payments: The Company will not be obligated to 
make an advance commitment to provide or to actually provide water service to any Applicant in 
the event that the Applicant has not paid in full all charges hereunder. Under no circumstances 
will the Company set a meter or otherwise allow service to be established if the entire amount of 
any payment due hereunder has not been paid. 

(F) Large Subdivision and/or Development Proiects: In the event that the Applicant is 
engaged in the development of a residential subdivision and/or development containing more 
than 150 lots, the Company may, in its discretion, agree to payment of off-site facilities fees in 
installments. Such installments may be based on the residential subdivision and/or 
development's phasing, and should attempt to equitably apportion the payment of charges 
hereunder based on the Applicant's construction schedule and water service requirements. In the 
alternative, the Applicant shall post an irrevocable letter of credit in favor of the Company in a 
commercially reasonable form, which may be drawn by the Company consistent with the actual 
or planned construction and hook up schedule for the subdivision and/or development. 

(G)  
site facilities fees shall be non-refundable contributions in aid of construction. 

Off-Site Facilities Fees Non-refundable: The amounts collected by the Company as off- 

(H) Use of Off-Site Facilities Fees Received: All funds collected by the Company as off-site 
facilities fees shall be deposited into a separate interest bearing bank account and used solely for 
the purposes of paying for the costs of installation of off-site facilities, including repayment of 
loans obtained for the installation of off-site facilities that will benefit the entire water system. 

Revised: 10-26-1 1 
U WATECASEKOIO Western Group AMENDED\RebunalVV\RRlS~hibt A-ACC Hook-Up Fee Tanff Templale-CV-010512 doc 
JDH JRC 1/6/2012 8 48 AM 



Page 4 of 4 

(I) Off-Site Facilities Fee in Addition to a Main Extension Agreement: The off-site facilities 
fees shall be in addition to any costs associated with the construction of on-site facilities under a 
Main Extension Agreement. 

(J) Disposition of Excess Funds: After all necessary and desirable off-site facilities are 
constructed utilizing funds collected pursuant to this tariff, or if the off-site facilities fee tariff has 
been terminated by order of the Arizona Corporation Commission, any funds remaining in the 
bank account shall be refunded. The manner of the refund shall be determined by the 
Commission at the time a refund becomes necessary. 

(IC) Fire Flow Requirements: In the event the Applicant for service has fire flow requirements 
that require additional facilities beyond those facilities whose costs were included in the off-site 
facilities fees, the Company may require the Applicant to install such additional facilities as are 
required to meet those additional fire flow requirements, as a non-refundable contribution, in 
addition to the off-site facilities fees. 

(L) Status Reporting Requirements to the Commission: The Company shall submit a calendar 
year off-site facilities fee status report each January 3 1 st to Docket Control for the prior twelve 
(12) month period, beginning January 31, 20-, until the off-site facilities fee tariff is no longer 
in effect. This status report shall contain a list of all customers that have paid the off-site 
facilities fee, the amount each has paid, the physical locatiodaddress of the property in respect of 
which such fee was paid, the amount of money spent from the account, the amount of interest 
earned on the funds within the tariff account, and a list of all facilities that have been installed 
with the tariff funds during the 12 month period. 

Revised: 10-26-1 1 
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I. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

ARIZONA WATER COMPANY 

Rebuttal Testimony of 

Fredrick K. Schneider 

Introduction and Purpose of Testimony 

PLEASE STATE YOUR NAME, EMPLOYER, AND OCCUPATION. 

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

(the "Company") as Vice President of Engineering. My business address is 3805 

N. Black Canyon Highway, Phoenix, Arizona 8501 5. 

ARE YOU THE SAME FREDRICK K. SCHNEIDER THAT PREVIOUSLY 

PROVIDED DIRECT TESTIMONY IN THIS MATTER? 

Yes. 

HAVE YOU REVIEWED THE DIRECT TESTIMONY FILED BY THE OTHER 

PARTIES TO THIS PROCEEDING? 

Yes, I have reviewed the testimony of each of the witnesses of the Arizona 

Corporation Commission's ("Commission") Utilities Division Staff ("Staff"), the 

Residential Utility Consumer Office (I'RUCO'I), and Abbott Laboratories, Inc. 

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY? 

The purpose of my rebuttal testimony is to respond to specific items in the direct 

testimony of Staff witness Jeffrey M. Michlik and RUCO witness William A. 

Rigs by. 

HOW IS YOUR REBUTTAL TESTIMONY ORGANIZED? 

My rebuttal testimony is presented in four sections including this introductory 

Section I. In Section II, I present the Company's responses to Staff witness, Mr. 

Michlik, specifically related to the Company's need to maintain adequate 

Pumping and Transmission and Distribution Maintenance ("Pumping and T&D 
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9. 

4. 

Maintenance") expenses to provide the required and necessary system 

maintenance. In Section Ill, I address Staff witness, Mr. Michlik, and RUCO 

witness, Mr. Rigsby, specifically related to the extraordinary utility plant 

investments necessary to replace old and failing water mains and service lines 

required to reduce water losses below 10 percent pursuant to the Commission 

order in Decision No. 71845. In Section IV, I respond to Staff witness, Mr. 

Michlik, related to his recommended disallowance of certain utility plant additions. 

ARE YOU SPONSORING ANY EXHIBITS WITH YOUR REBUTTAL 

TESTIMONY? 

Yes. I am sponsoring the following exhibits: 

FKS-RBI - 

FKS-RB2 - 

FKS-RB3 - 

FKS-RB4 - 

FKS-RB5 - 

FKS-RB6 - 

FKS-RB7 - 

Pinal Valley Infrastructure Replacement Cost Estimate. 

2009 Infrastructure Fact Sheet, American Society of Civil 

Engineers, 2009. 

Drinking Water Infrastructure Needs Survey and Assessment 

- Fourth Report to Congress, Environmental Protection 

Agency, 2009. 

Dawn of the Replacement Era - Reinvesting in Drinking 

Water Infrastructure, American Water Works Association, 

2001. 

A Report on Arizona Water Company's Plan to Reduce Water 

Losses. 

Construction status photographs for the Arizona City Storage 

Tank and Booster Pump Station. 

Pinal Valley water system Storage and Production Analysis - 

Arizona City Area. 
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II. 

Q. 

4. 

Q. 

4. 

FKS-RB8 - 

FKS-RB9 - 

FKS-RBI0 - 

Arizona Department of Environmental Quality and Pinal 

County Approvals for the Arizona City Storage Tank and 

Booster Pump Station. 

Pinal County correspondence documenting their permitting 

and approval requirements for the Arizona City Storage Tank 

and Booster Pump Station. 

Construction schedule for the Arizona City Storage Tank and 

Booster Pump Station. 

Pumping and Transmission and Distribution Maintenance Expense 

DO YOU AGREE WITH STAFF WITNESS MICHLIKS RECOMMENDATION AT 

PP. 15-17 OF HIS DIRECT TESTIMONY THAT $592,629 SHOULD BE 

REMOVED FROM THE COMPANY'S PRO FORMA ADJUSTMENT TO 

PUMPING AND T&D EXPENSES? 

No. The adjustment is required to re-establish routine and ordinary pumping and 

T&D maintenance . 

CAN THE REQUIRED MAINTENANCE NEEDS BE POSTPONED 

INDEFINITELY? 

No. Short-term (1-3 years) reductions in Pumping and T&D Maintenance were 

temporary and cannot be continued without experiencing the undesirable 

consequences Mr. Michlik cautions about in his direct testimony on page 19, 

lines 3-5, where he states: 

"Inadequate maintenance can have undesirable 
consequences, including: decreasing the useful life of 
plant equipment, causing increases in other short-term 
or long-term expenses, decreasing system function 
efficiency and increasing water loss." 

Further deferral of Pumping and T&D Maintenance (and associated 

expenses) will lead to long-term maintenance problems including premature 
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Q. 

A. 

pump and motor repairs, decreasing water system efficiency and increased water 

loss. For these reasons, the Company has proposed the pro forma adjustment 

to this expense item. 

The Company agrees with Mr. Michlik's direct testimony on page 19, lines 

3-5. Clearly, Mr. Michlik is also in agreement with the Company's assessment 

that Pumping and T&D Maintenance is critical and important. Mr. Michlik's 

recommendation to remove the Company's pro forma adjustment to Pumping 

and T&D Maintenance expenses is inconsistent with his statement about the 

dangers associated with performing inadequate maintenance. 

IF THE COMPANY PERFORMS ROUTINE AND ORDINARY WATER MAIN 

AND SERVICE LINE MAINTENANCE, WILL THAT POSTPONE INDEFINITELY 

THE NEED TO REPLACE AGING AND FAILING INFRASTRUCTURE, AS 

RUCO ARGUES? 

No. As the Company's analysis of water losses shows in Exhibit FKS-10 titled 

"Water Loss Reduction Program For The Pinal Valley Service Area" on pages 

30-31 and Graph 4-5 below, leaking water mains and service lines are being 

repaired, however, the frequency and number of leaks and breaks are 

increasing. 

Graph 4-5 Leaks by type and Year 
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Q. 

4. 

The maintenance that is performed on these underground assets is primarily 

related to locating and repairing leaks and breaks as they occur. The point thai 

RUCO missed is that there comes a point when making repairs is insufficient, 

and replacement of the asset must be made. According to the Company's 

detailed analysis submitted as Exhibit FKS-10 and replacement cost analysis 

submitted as Exhibit FKS-11, attached hereto as Exhibit FKS-RBI, there are 

over 287,000 feet of water mains and 3,700 failing plastic service lines that have 

reached the point where continuing to make repairs is insufficient and 

infrastructure must be replaced. 

MR. MlCHLlK CLAIMS THAT THE COMPANY HAS NOT EXPLAINEDy IF IT 

WAS ABLE TO USE COST-CUTTING MEASURES TO LOWER ITS 

EXPENSES BEGINNING IN 2008, WHY IT CANNOT CONTINUE THESE COST 

CUTTING MEASURES IN THE FUTURE. HAS THE COMPANY EXPLAINED 

THESE REASONS? 

Yes, in my direct testimony on page 29, line 19 through page 30, line 2, I explain 

the need for the Company to perform this critical maintenance as noted below: 

"Short term (1-3 years) reductions in T&D maintenance cannot 
be continued. The continued reduction and deferral of T&D 
maintenance (and associated expenses) will lead to long-term 
maintenance problems and increased water loss. It is vital 
that, besides replacing old failing waterlines, the Company 
also increase the amount spent maintaining its T&D to normal 
levels in the near future so it can prolong the useful lives of 
such infrastructure and continue to reduce water loss. Again, 
these cost-cutting measures were meant to be only for the 
short term and were not intended as long-term reductions". 

However, on page 19, lines 3-5, of Mr. Michlik's direct testimony, he explains the 

need to perform required maintenance and the problems that result from 

continuing to postpone required maintenance. Mr. Michlik appears to have 

answered his own question and agrees with the Company. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

DO STAFF, RUCO AND THE COMPANY AGREE ON THE IMPORTANCE OF 

PERFORMING THIS MAINTENANCE? 

Yes. However, Staffs recommendation to remove the Company's proposed pro 

forma adjustment to normalize Pumping and T&D Maintenance expenses fails to 

recognize the fact that the Company cannot continue reduced levels of 

maintenance without experiencing the types of negative consequences Mr. 

Michlik concedes on page 19 of his direct testimony. 

DOES RUCO SUPPORT THE COMPANY'S MAINTENANCE EXPENSE 

ADJUSTMENT? 

Yes. 

DOES STAFF SUGGEST THIS ROUTINE REQUIRED MAINTENANCE BE 

ELIMINATED BY THE COMPANY? 

No. 

required maintenance work. 

problems that will occur if required maintenance is not completed. 

HAS THE COMPANY PERFORMED CRITICAL PUMPING AND T&D 

Mr. Michlik agrees with the Company about the need to perform this 

Mr. Michlik even recognizes and concedes the 

MAINTENANCE SINCE IMPLEMENTATION OF ITS COST-CUTTING 

MEASURES IN 2008? 

Yes. This type of maintenance has been prioritized and all critical maintenance 

has been completed to maintain safe, reliable and adequate water service. This 

responsibility is always a priority of the Company. The Company prioritized the 

most critical maintenance and temporarily postponed non-critical maintenance 

wherever possible to cut costs. However, non-critical maintenance becomes 

critical if postponed too long. Temporarily postponing non-critical maintenance to 

cut costs, where possible, is prudent especially during the severe economic crisis 

that started in 2008. The Company's business decision to temporarily postpone 

non-critical maintenance to cut costs is no exception. Postponing non-critical 
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111. 

Q. 

A. 

maintenance was intended to be temporary. Again, short-term (1 -3 years) 

reductions in Pumping and T&D Maintenance cannot be continued. Pumping 

and T&D Maintenance expenses need to be normalized for the Company to be 

able to perform all required maintenance, not just urgent maintenance, on a more 

normal schedule. The Company's pro forma adjustment for these required 

maintenance expenses are prudent and necessary. 

Water Loss and the Company's Proposed Distribution Svstem 

Improvement Charge ("DSIC") 

DO YOU AGREE WITH STAFF AND RUCO WITNESSES, MR. MlCHLlK AND 

MR. RIGSBY, AND THEIR RECOMMENDED DENIAL OF THE DSIC? 

No. The Company's 107-page detailed report, "Water Loss Reduction Program 

for the Pinal Valley Service Area" provided extensive evidence of the Company's 

efforts to manage and reduce water loss. More importantly, this report provided 

very specific and detailed short and long-term plans to replace the Pinal Valley 

aging and failing water mains and service lines. Neither Staff nor RUCO 

disputes the need to replace this aging infrastructure. The Pinal Valley water 

system has water mains which were installed in 1921 and have been in service 

for more than 90 years. There have been numerous studies completed by 

various agencies and universities which have studied the looming aging 

infrastructure phenomenon the United States Water Industry is facing. Three of 

these studies are attached hereto as Exhibits FKS-RB2, FKS-RB3 and FKS-RB4. 

Five additional and similar studies and reports are included in Mr. Garfield's 

rebuttal testimony attached thereto as Exhibits WMG-RBI through WMG-RB5. 

It was precisely the extraordinary nature of the capital costs and the need 

for timely recovery of the cost of the required capital outlay that led the 

Pennsylvania PUC and others to adopt a DSIC. Mr. Garfield further discusses 

the need for the Commission to approve a DSIC. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

WHY ARE STAFF AND RUCO RECOMMENDING DENIAL OF A DSIC? 

According to their direct testimony, Staff and RUCO are recommending denial of 

a DSIC because they refuse to accept that the infrastructure replacement needs 

of the Pinal Valley Service Area are extraordinary. 

WHAT DOES THE COMPANY'S "WATER LOSS REDUCTION PROGRAM 

FOR THE PINAL VALLEY SERVICE AREA' REPORT SHOW? 

The report completed and submitted as Exhibit FKS-10 shows that nearly $41 

million of water mains and service lines have reached or are nearing the end of 

their useful lives and must be replaced. This is detailed in Exhibit FKS-10 and 

Exhibit FKS-11. Exhibit FKS-11 is attached hereto as Exhibit FKS-RBI. Mr. 

Harris discusses the magnitude of these required utility plant replacements 

compared to other Commission-approved cost recovery mechanisms the 

Company has successfully implemented. 

HAS STAFF OR RUCO DISPUTED THE CONCLUSIONS OF COMPANY'S 

ANALYSIS? 

No. 

HAS STAFF OR RUCO DISPUTED THE NEED TO REPLACE THE AGING 

AND FAILING WATER MAINS AND SERVICE LINES? 

No. 

WHAT ELSE HAS THE COMPANY DONE TO QUANTIFY ITS EFFORTS TO 

REDUCE WATER LOSS? 

On December 30, 201 1, the Company completed and docketed "A Report 

on Arizona Water Company's Plan to Reduce Water Losses" with the 

Commission as required in Decision No. 71845 whereby the Commission 

directed the Company to do the following: 

"That Arizona Water Company shall reduce the non-account 
water for each of its systems to less than 10 percent by July 1, 
2011. For those systems that have not achieved a water loss 
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Q. 
4. 

IV. 

Q. 

4. 

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

A copy of the report is attached hereto as Exhibit FKS-RB5. 

WHAT DOES THIS REPORT CONCLUDE? 

This report concludes that the Company's current efforts alone are not sufficient 

to reduce water losses below 10 percent (or, in some systems, 15 percent) as 

ordered by the Commission without extraordinary utility plant investments. 

Utility Plant Additions 

DO YOU AGREE WITH STAFF WITNESS MICHLIK'S RECOMMENDED 

ADJUSTMENT TO RATE BASE, JMM-1, IN THE AMOUNT OF $258,409? 

No. The Company provided information, which Staff addressed in its direct 

testimony, acknowledging that the water plant is under construction with an 

anticipated completion date of May 31, 2012. A copy of the construction 

schedule is attached as Exhibit FKS-RB10. As of January 6, 2012 the two million 

gallon storage tank foundation, installation of the canned booster pumps, booster 

pump concrete pad, hydropneumatic tank foundation, dry well installation and all 

underground water main installation is complete. Tank construction is scheduled 

to begin on January 16, 2012, approximately three weeks ahead of schedule. 

Photographs documenting the completed site work are attached hereto as 

Exhibit FKS-RB6. This plant is critical to providing safe, reliable and adequate 

water service to the Arizona City portion of the Pinal Valley water system. 

Attached hereto as Exhibit FKS-RB7 is the detailed storage and production 
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Q. 

A. 

Q. 

A. 

analysis for the Arizona City area water system. The analysis shows the current 

inadequacy of existing storage and production in meeting existing water system 

demands. In order to prepare for the storage tank, booster pump station, water 

main, grading, drainage and related site utility plant additions, it was first 

necessary for the Company to complete all of the required and necessary 

entitlements. 

HOW WAS THE SITE SELECTED FOR THIS PROJECT? 

The Company's first task was to locate viable sites. Once a preliminary 

investigation was completed, a final site was determined and the real property 

was purchased in 2008. The permitting process began shortly thereafter. 

ONCE THE PROPERTY WAS PURCHASED, WHAT PERMITS DID THE 

COMPANY SEEK AND RECEIVE? 

The Company sought and obtained permits from the Arizona Department of 

Environmental Quality (''ADEQ'') and the Pinal County Department of Planning 

and Development ("County"). A complete list of the required permits and 

approvals obtained by the Company are listed below: 

Copies of these approvals are attached hereto as Exhibit FKS-RB8. Arizona 

Administrative Code R18-5-505(B)(i.e., ADEQ's regulations) requires that the 

Company receive a Certificate of Approval to Construct Water Facilities ("ATC") 

prior the start of construction. The County required approval from County 
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AGENCY APPROVAL 

ADEQ ATC 

ADEQ SWPPP 

Pinal County Planning and Zoning 

Pinal County Public Works 

Pinal County Flood Control 

Q. 

A. 

Q. 

4. 

SUBMITTAL DATE APPROVAL DATE 
November 8,2010 December 14,2010 

September 28,201 1 September 28,201 1 

June 24,2010 May 25,201 1 

June 24,2010 May 25,201 1 

June 24,2010 May 25,201 1 

Planning and Zoning, Public Works, and Flood Control departments. As part o 

the Public Works Department approval the County required the Company tc 

acquire a Storm Water Pollution Prevention Plan approval from ADEQ. Acquiring 

County Flood Control approval was a lengthy process because the real propert) 

and the entire surrounding community are located within a County designatec 

flood plain known as the Santa Cruz Flats. Due to the County's flood plair 

determination, the County required the Company to complete a drainage stud) 

and analysis for 100-year and 500-year flood events. Also, because the 

community is located in an area of possible earth fissures, the County Flooc 

Control Department also required an earth fissure evaluation and a geotechnica 

engineering report, which the Company completed. County correspondence 

documenting these requirements is attached hereto as Exhibit FKS-RB9. 

HOW LONG DID THIS PERMITTING PROCESS TAKE? 

Seventeen months. The permitting process started with a pre-applicatior 

meeting with the County on April 21 , 2010 and was completed on September 28 

201 1 with the receipt of ADEQ approval for the Storm Water Pollution Preventior 

Plan. The table below lists the date of application as well as the date eact- 

regulatory approval was received. 

COMPLETED? 

Construction bidding. The Company oversees the construction work in the role 

of general contractor. The first duty as general contractor is to issue Request for 
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Subcontractor 

PumD 

Proposals and solicit bids from subcontractors for the construction of individual 

plant components. The plant components are grouped by construction trade. 

Request for Proposals are then issued for each component soliciting bids from 

multiple contractors as part of a competitive bidding process. The table below 

Component Description 

Booster DumDS. cans and motors 

lists the components by subcontractor and component description. 

Electrical 
Control Integration 
Inspection 

Grading and Structural 

Steel 

Construction Bidding 

~~ ~~ 

Electrical panels and controls 
Software and programming for SCADA control 
Backfill, compaction, coatings and special inspections 
related to structural components 
Grading and drainage, water main installation, tank 
foundation, fencing and concrete work. 
Hydropneumatic and 2,000,000 gallon tank 
construction 

Additional duties completed by the Company as general contractor include: 

Reviewing each individual bid for accuracy and completeness. 

Negotiating and executing contracts for each subcontractor. 

Reviewing all material specification submittals. 

Reviewing all shop drawing submittals. 

0 

0 

0 

0 Scheduling of individual contractors and the pertinent 

inspections. 

0 Weekly construction coordination/progress meetings. 

0 Construction As-Built drawings and the ADEQ Approval of 

Construction. 

Start-up, testing and facility commissioning. 0 

0 Development of the facility Operations and Maintenance 

Manual. 

Development of construction completion punch list items. 0 

0 One-year project warranty inspection. 
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Q. 

A. 

Q. 

A. 

Contracts required to complete the Arizona City Storage Tank and Booster 

Pump Station construction have been executed. 

WHEN DID THE COMPANY COMMENCE CONSTRUCTION? 

Construction commenced at the site on October 4, 2011, with a scheduled 

completion date of May 31, 2012. Photographs of the site construction activities 

through January 6, 2012 are attached hereto as Exhibit FKS-RB6. The project 

construction schedule is attached hereto as Exhibit FKS-RBI 0 showing the 

construction progress and anticipated completion date of May 31, 201 2. 

IS THE UTILITY PLANT IMPROVEMENT GOING TO BE CONSTRUCTED IN 

PHASES? 

Yes. This plant will be the primary storage and pumping facility serving Arizona 

City and the surrounding area. In the future, as the area continues to grow and 

place additional demand on the water system, future phases will be needed to 

expand the pumping and storage capacity and the construction of additional of 

sources of supply and arsenic removal capacity. Phase one, currently under 

construction, consists of constructing a water storage tank, foundation, booster 

pump station with concrete pads and a hydropneumatic tank. Also under 

construction are underground piping, electrical equipment automatic controls and 

on-site improvements, including grading and drainage, site wall, and access 

gates. Future expansions to the plant are expected to occur in three additional 

phases: 

e Phase 2 - Drill and equip a new on-site water production well and 

related electrical equipment, piping and related appurtences. 

Phase 3 - Increase booster station pumping capacity and install 

add i t iona I pumping contro Is. 

Phase 4 - Construct an additional 2,000,000 gallon water storage 

tank, on-site piping and related appurtences. 

e 

e 
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Q. 

A. 

Q. 

A. 

No specific construction schedule has been set for the future phases. Due 

to slow growth, phase one is expected to meet system demands for several 

years. The Company will schedule the future phases as necessary to meet 

system demands. 

IS THE COMPANY REQUESTING RECOVERY OF OTHER UTILITY PLANT 

ADDITIONS RELATED TO THE ONGOING CONSTRUCTION OF THIS 

UTILITY PLANT? 

No, the Company is only seeking rate base treatment for the plant site at this 

time. Recovery of utility plant additions currently under construction will be the 

subject of a future rate case application. 

WHY IS THIS PLANT SO CRITICALLY NECESSARY? 

The Arizona City portion of the Pinal Valley water system receives its water 

supply through a single 4-mile long transmission main and from Well No. 28. 

The existing Arizona City storage tank and booster pump station is inadequate 

for the current water system and has a limited capacity of 115,000 gallons of 

storage and 300 gallons per minute of pumping capacity. The Arizona City 

portion of the Pinal Valley water system now supplies water to nearly 5,000 

customers. As the detailed analysis provided in Exhibit FKS-RE37 shows, in the 

event of a transmission line break or a well pump failure, the existing water 

storage tank and booster pump station would fall far short of meeting the needs 

of the system during these types of service interruptions. The resulting supply 

shortages or outages also include limitations on water for firefighting. The new 

water storage tank will provide adequate storage in the event of a supply 

interruption and the new booster pump station will provide sufficient pumping 

capacity to meet the peak system demands and provide the needed fire flows. 

The new water storage tank and booster pump station will also stabilize and 
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Q. 

4. 

Q. 
A. 

reduce system pressure spikes thereby reducing the number of water main 

failures. 

IS STAFF QUESTIONING THE NEED FOR THIS CRITICAL UTILITY PLANT 

IMPROVEMENT? 

No. The only question seems to be the ratemaking treatment of the cost of the 

plant site. Based on the factors set forth above in my testimony, given the length 

of time required to apply for and secure permits and approvals from the 

governing regulatory agencies, Mr. Michlik's adjustment to rate base, JMM-1 is 

not warranted. 

DOES THAT CONCLUDE YOUR REBUTTAL TESTIMONY? 

Yes. 
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FKS-RBI 



The Company's engineers developed a $41 million 1 0-year infrastructure replacement 
plan commencing in 201 1 to replace aging, leaking, and failing water mains and service lines in 
the PVSA to reduce water loss, detailed cost estimate attached. 

The oldest CI water mains in the PVSA were installed in the 1920s totaling 
approximately 15,000 LF, and are at the end of their usehl lives. By 2020, these failing CI 
water mains must be replaced. These CI water mains show signs of failure such as build-up, 
corrosion, and breaks, as shown in Figure 4-1 of the Company's Water Loss Reduction Program 
for the Pinal Valley Service Area, and the common failure modes are discussed in Section 4.1 of 
same report. These CI mains will be replaced with DI or PVC water mains in the Casa Grande 
and Coolidge areas of the PVWS, respectively. 

The next group of aging mains to be replaced are CI and CA water mains installed from 
1930 to 1949, totaling approximately 95,000 LF. By 2020, these CI and CA water mains will 
also have reached the end of their useful lives and must be replaced. Section 4.1 of the 
Company's Water Loss Reduction Program for the Pinal Valley Service Area describes structural 
degradation of CA water mains caused by chemical and physical deterioration, resulting from 
properties of bedding materials leading to water main breaks and leaks in CA pipe. 

Smaller diameter CA water mains are also increasingly prone to breaks and leaks due to 
thinner pipe walls and lower bending moment resistance, as discussed in Section 4.1 of the 
Company's Water Loss Reduction Program for the Pinal Valley Service Area, By 2020, CA 
water mains four-inches and smaller in diameter installed from 1950 to 1969, totaling 
approximately 155,000 LF, will also need to be replaced. 

The water service lines installed on water mains between 1921 and 1949 were typically 
constructed of galvanized steel and have reached the end of their useful lives. By 2020, these 
water service lines, estimated at approximately 3,500 in number, must be replaced. The PVWS 
also contains other aging and failing water mains in addition to those discussed above, including 
those constructed of CLC. The Company has experienced numerous breaks, resulting in 
substantial water loss, from these large diameter CLC water mains. Approximately 19,000 LF of 
24-inch and 36-inch diameter CLC water mains are proposed to be replaced with. DI water 
mains. 

Section 4.3 of the Company's Water Loss Reduction Program for the Pinal Valley 
Service Area also describes the typical failure modes of plastic services that represent a large 
source of water loss in the PVSA and, as a result, approximately 3,700 plastic services will be 
replaced by 2020. 
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RAISING THE 
GRADES 

SOLUTIONS - -  

THAT WILL WORK NOW 

A = Exceptional 
6 = Good 
C = Mediocre 
D = Poor 
P = Failing 

D AMERICA'S 
INFRASTRUCTURE 
G.P.A. 

, ESTIMATED 5-YEAR FUNDING 
REQUIREMENTS FOR 
DRINKING WATER AND 
WASTEWATER 

Total investment needs 
$255 BILLION 

Estimated spending 

Projected shortfall 
$146.4 BILLION 

$108.6 BILLION 

* INCREASE funding for water 
infrastructure system improvements 
and associated operations through a 
comprehensive federal program; 

* CREATE a Water Infrastructure Trust 
Fund to finance the national shortfall 
in funding of infrastructure systems 
under the Clean Water Act and the Safe 
Drinking Water Act, including storm- 
water management and other projects 
designed to improve the nation's water 
quality; * EMPLOY a range of financing 
mechanisms, such as appropriations 
from general treasury funds, issuance of 
revenue bonds and tax exempt financing 
at state and local levels, public-private 
partnerships, state infrastructure banks, 
and user fees on certain consumer 
products as well as innovative financing 
mechanisms, including broad-based 
environmental restoration taxes to 
address problems associated with water 
pollution, wastewater management and 
treatment, and storm-water management. 
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The nation’s drinking-water systems face 
staggering public investment needs over 
the next 20 years. Although America 
spends billions on infrastructure each 
year, drinking water systems face an 
annual shortfall of at least $11 billion in 
funding needed to replace aging facilities 
that are near the end of their useful life 
and to comply with existing and future 
federal water regulations. The shortfall 
does not account for any growth in the 
demand for drinking water over the next 
20 years.2 

Of the nearly 53,000 community water 
systems, approximately 83% serve 3,300 
or fewer people. These systems provide 
water to just 9% of the total U.S. popula- 
tion served by all community systems. In 
contrast, 8% of community water systems 
serve more than 10,000 people and pro- 
vide water to 81% of the population served. 
Eighty-five percent (16,348) of nontran- 
sient, noncommunity water systems and 
97% (83,351) of transient noncommunity 
water systems serve 500 or fewer people. 
These smaller systems face huge financial, 
technological, and managerial challenges 
in meeting a growing number of federal 
drinking-water regulations. 

In 2002, the U.S. Environmental Pro- 
tection Agency (EPA) issued The Clean 
Water and Drinking Water Infrastructure 
Gap Analysis, which identified potential 
funding gaps between projected needs 
and spending from 2000 through 2019. 
This analysis estimated a potential 20- 
year funding gap for drinking water capi- 
tal expenditures as well as operations and 

IL 
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maintenance, ranging from $45 billion to 
$263 billion, depending on spending levels. 
Capital needs alone were pegged at $161 
b i l l i ~ n . ~  

The Congressional Budget Office (CBO) 
concluded in 2003 that “current funding 
from all levels of government and cur- 
rent revenues generated from ratepayers 
will not be sufficient to meet the nation’s 
future demand for water infrastructure.” 
The CBO estimated the nation’s needs for 
drinking water investments at between 
$10 billion and $20 billion over the next 20 

years.3 
In 1996, Congress enacted the drinking- 

water state revolving loan fund (SRF) pro- 
gram. The program authorizes the EPA 
to award annual capitalization grants to 
states. States then use their grants (plus 
a 20% state match) to provide loans and 
other assistance to public water systems. 
Communities repay loans into the fund, 
thus replenishing the fund and making 
resources available for projects in other 
communities. Eligible projects include 
installation and replacement of treat- 
ment facilities, distribution systems, and 
some storage facilities. Projects to replace 
aging infrastructure are eligible if they are 
needed to maintain compliance or to fur- 
ther public health protection goals. 

Federal assistance has not kept pace 
with demand, however. Between FY 1997 
and FY 2008, Congress appropriated 
approximately $9.5 billion for the SRF. 
This 11-year total is only slightly more 
than the annual capital investment gap for 
each of those years as calculated by the 
EPA in 2002. 

www.asce.org/reportcard 
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RAISING THE 
GRADES 
CASE STUDIES I ORANGE COUNTY, CA * Groundwater Replenishment System I 

The California Department of Water Resources predicts that by 2020, the entire 
state will experience water shortages equal to the needs of 4 to 12 million fami- 
lies of four for one year. To meet growing demand and reduce reliance on water 
imported from northern California and the Colorado River, the Orange County 
Water District developed the Groundwater Replenishment (GWR) System that 
takes highly treated sewer water and purifies it to levels that meet state and federal 
drinking water standards. GWR System water will be between 35% to 75% cheaper 
than water produced by seawater desalination and the purification process will 
consume about half the energy. Photos courtesy of Orange County Water District. 

1 AI I 

1, 
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COMPONENTS 

Reservoirs and Dams 

Treatment Plants-Concrete Structures 

Treatment Plants-Mechanical and Electrical 

Trunk Mains 

Pumping Stations-Concrete Structures 

Pumping Stations-Mechanical and Electrical 

Distribution 

SOURCE US EPA Clean Water and Drinking Water Infrastructure Gap 
Analysis Report, September 2002 

YEARS OF DESIGN LIFE 

50-80 

60-70 

15-25 

65-95 

60-70 

25 

60-95 

1950 

r and Drinking Water Infrastructure Gap 
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RESILIENCE 
Drinking water systems provide a critical 
public health function and are essential to 
life, economic development, and growth. 
Disruptions in service can hinder disaster 
response and recovery efforts, expose the 
public to water-borne contaminants, and 
cause damage to roadways, structures, 
and other infrastructure, endangering 
lives and resulting in billions of dollars 
in losses. 

The nation's drinking-water systems 
are not highly resilient; present capa- 
bilities to prevent failure and properly 
maintain or reconstitute services are inad- 
equate. Additionally, the lack of invest- 
ment and the interdependence on the 
energy sector contribute to the lack of 
overall system resilience. These short- 
comings are currently being addressed 
through the construction of dedicated 
emergency power generation at key drink- 
ing water utility facilities, increased 
connections with adjacent utilities for 
emergency supply, and the develop- 
ment of security and criticality crite- 
ria. Investment prioritization must take 
into consideration system vulnerabilities, 
interdependencies, improved efficiencies 
in water usage via market incentives, sys- 
tem robustness, redundancy, failure con- 
sequences, and ease and cost of recovery. 

The question is not whether 
the federal government should 
take more responsibility for 
drinking water improvements 
but how it should take more 
responsibility. 
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LOUISVILLE, KY * American  Recovery and Reinvestment  
Act Funding 

The Louisville Water Company has proposed $11 million in projects that 
could be funded as part of the 2009 American Recovery and Reinvestment Act 
(P.L. 111-005). The projects would rehabilitate 75 miles of water main to extend 
the useful life of the system and reduce water main breaks. In addition, 9.5 miles 
of water main would be replaced to improve water quality, fire hydrant flow and 
reduce maintenance. Together, the projects would support 101 jobs. 

ANGELES, W A  Ir Downto 

In 2008, the City of Port Angeles com- 
pleted a project to replace the water 
mains and sidewalks in the downtown 
area. The replacement water mains 
bring the city’s downtown area to a 
service level that meets current fire 
flow standards, reduces seismic risks 
and helps prevent water main fail- 
ures due to age. The original water 
mains were installed in 1914. In con- 
junction with the water main replace- 
ment, many sidewalks were replaced 
with pavers that enhance the down- 
town appearance. Also, new conduit 
and wiring was installed for street and 
pedestrian lighting. Photos courtesy of 
the City ofport Angeles. 

I 
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CONCLUSION 
New solutions are needed for what 
amounts to nearly $1 trillion in critical 
drinking water and wastewater invest- 
ments over the next two decades. Not 
meeting the investment needs of the next 
20 years risks reversing public health, 
environmental, and economic gains of the 
past three decades. 

Without a significantly enhanced 
federal role in providing assistance to 
drinking water infrastructure, critical 
investments will not occur. Possible solu- 
tions include grants, trust funds, loans 
and incentives for private investment. The 
question is not whether the federal gov- 
ernment should take more responsibility 
for drinking water improvements but how 
it should take more responsibility. 

compelling. Needs are large and unprec- 
edented; in many locations, local sources 
cannot be expected to meet this challenge 
alone, and because waters are shared 
across local and state boundaries, the 
benefits of federal help will accrue to the 
entire nation. Clean and safe water is no 
less a national priority than are national 
defense, an adequate system of interstate 
highways, and a safe and efficient aviation 
system. These latter infrastructure 
programs enjoy sustainable, long-term 
federal grant programs; under current 
policy, water and wastewater infrastruc- 
ture do not. * 

The case for federal investment is 

Facts About DRINKING WATER 

1 Congressional Research Service, Safe Drink- 
ing WaterAct: Selected Regulatory andLegislative 
Issues, April 2008. 

2 U.S. Environmental Protection Agency, The 
Clean Water and Drinking Water Infrastructure 
Gap Analysis, September 2002. 

3 U.S. Congressional Budget Office, Future 
Investment in Drinking Water and Wastewater 
Infrastructure, May 2002. 

4 G.  Tracy Mehan, Testimony before the 
Subcommittee on Water Resources and 
Environment, U.S. House Transportation and 
Infrastructure Committee, February 2009. 
http://transportation.house.gov/hearings/ 
hearing.aspx. 

www.asce.org/reportcard 31 

http://transportation.house.gov/hearings




United States 
,> E n v i ro n menta I Protection 

Agency 

Drinking Water 

. .  

U 



Cover photos (clockwise from top right): Girl in pool, www.iStockphoto.com; Water tower, www.iStockphoto.com: Desolation Wilderness, 
California, Amy Draut; Flocculators in a Butte, Montana treatment facility, Montana Department of Environmental Quality: Upper Rogue River, 
Oregon, Amy Draut; Man with daughter at drinkingfountain, www.iStockphoto.com: inside the new pipe gallery at the Neuse Regional Water 
and Sewer Authority in North Carolina, Jim McRight, North Carolina Department of Environment and Natural Resources; Water utility worker, www. 
iStockphoto.com: Distribution main at the construction site of a new treatment plant in Helena, Montana, City of Helena; Girl drinking water, 
Sandie Koenig; Construction at a water treatment facility in Corsicana, Texas, Texas Water Development Board; Quabbin Reservoir, Massachusetts, 
Charles Hernick 

Office of Water (4606M) 

February 2009 
www.epa.gov/safewater 

EPA 816-R-09-001 



Drinking Water 
Infrastructure Needs Survey and 

Assessment 

Fourth Report to Congress 

U.S. Environmental Protection Agency 
Office of Water 

Office of Ground Water and Drinking Water 
Drinking Water Protection Division 

Washington, D.C. 20460 



Contents 

EXECUTIVE SUMMARY ....................................................................................................................... i 

CHAPTER 1: FINDINGS . NATIONAL NEED ................................................................................... 1 

2007 Total National Need ..................................................................................................................... 1 

2007 Total National Need Compared to EPA's Previous Assessments .................................................... 3 

Total National Need by Project Type ..................................................................................................... 5 

Transmission and Distribution Needs ........................................................................................... 6 

Treatment Needs ........................................................................................................................... 7 

Source Needs ................................................................................................................................ 7 

Storage Needs ................................................................................................................................ 8 

Other Needs ................................................................................................................................. 8 

Need by System Size .............................................................................................................................. 9 

Needs Associated with SDWA Regulations .......................................................................................... 10 

Existing Regulations .................................................................................................................... 10 

Proposed or Recently Promulgated Regulatory Needs .................................................................. 11 

American Indian and Alaskan Native Village Water System Needs ..................................................... 14 

Security Needs .................................................................................................................................... 13 

CHAPTER 2: FINDINGS - STATE NEED ......................................................................................... 17 

State-Specific Needs ........................................................................................................................... 17 

Changes in State-Specific Need through Assessment Cycles ................................................................ 22 

Continuing Evolution of the DWINSA ......................................................................................... .... 24 

Unique Needs of Water Systems in U.S. Territories ............................................................................. 26 

APPENDIX B - DATA COLLECTION ............................................................................................... 39 

APPENDIX C - POLICIES ................................................................................................................. 45 

APPENDIX D - ACCURACY, PRECISION, AND UNCERTAINTY ................................................. 53 

APPENDIX E - SUMMARY OF FINDINGS FOR SYSTEMS SERVING 10, 000 AND 

FEWER PERSONS ......................................................................................................................... 57 

Key Observations on Each Assessment's Approach .............................................................................. 25 

APPENDIXA - SURVEY METHODS .................................................................... ............................ 29 

GLOSSARY .......................................................................................................................................... 61 



Exh i bits 

Exhibit ES . 1 : DWINSA Comparison of 20-Year National Need ........................................................... i 

Exhibit 1.1 : Total National 20-Year Need .............................................................................................. 1 

Exhibit 1.2: Total National 20-Year Need Comparison to Previous DWINSA Findings ....................... 3 

Exhibit 1.3: Total 20-Year Need Comparison to Other Assessments ...................................................... 4 
Exhibit 1.4: Total 20-Year Need by Project Type .................................................................................... 5 
Exhibit 1.5: Total 20-Year Need by System Size and Type and Project Type ........................................... 5 

Exhibit 1.6: Community Water System 20-Year Need by Size and Population ....................................... 9 

Exhibit 1.7: Total Regulatory vs . Non-Regulatory 20-Year Need ......................................................... 10 

Exhibit 1.8: Total 20-Year National Regulatory Need .......................................................................... 10 

Exhibit 1.9: Total National 20-Year Need for Proposed and Recently Promulgated Regulations .......... 12 

Exhibit 1.10: Total National 20-Year Security Needs ........................................................................... 13 

Exhibit 1.1 1 : Total 20-Year American Indian and Alaskan Native Village Water System Need 

by Project Type ............................................................................................................... 14 

Exhibit 1.12: 20-Year American Indian and Alaskan Native Village Water System Need 

by EPA Region .............................................................................................................. 15 

Exhibit 2.1: State 20-Year Need Reported by Project Type ................................................................... 18 

Exhibit 2.2: State 20-Year Need Reported by System Size .................................................................... 19 

Exhibit 2.3: Overview of 20-Year Need by State .................................................................................. 20 

Exhibit 2.4: State 20-Year Need Reported for Partially Surveyed States ................................................ 21 

Exhibit 2.5: Historic State Need Reported for Each DWINSA ............................................................ 23 

Exhibit 2.6: 20-Year Need Reported by U.S. Territories ....................................................................... 26 

Exhibit A.l: Community Water System Stratification for the 2007 Assessment ................................... 31 

Exhibit A.2: Medium and Large Community Water System Sample Size ............................................ 32 

Exhibit A.3: Small Community Water System Sample Size .................................................................. 34 

Exhibit B . 1: DWINSA Allowable and Unallowable Projects ............................................................... 40 

Exhibit E . 1: 2007 State Need Reported by Project Type for CWSs Serving a Population of 

10, 000 and Fewer .......................................................................................................... 58 



Acknowledgments 

Many dedicated individuals contributed to the 2007 Drinking Water Infrastructure Needs Survey and Assessment. We 
would like to thank the state and U.S. Environmental Protection Agency (EPA) Needs Assessment coordinators and 
their supporting staffs and contractors for their active participation and continuing interest in the project. Not listed 
here are the operators and managers of the approximately 3,250 systems who spent their valuable time completing the 
questionnaires sent to them. We thank them for their assistance. 

Mark Spinale - U.S. EPA Region 1 
'Theodore Dunn - Connecticut 
Patrick Rogers - Massachusetts 
Roger Crouse - Maine 
Richard Skarinka - New Hampshire 
Gary Chobanian - Rhode Island 
Eric Blatt - Vermont 

Ray Kvalheim - U.S. EPA Region 2, U.S. Virgin Islands 
Roger Tsao, Todd Taylor - New Jersey 
Steve Marshall, Dave Phillips - New York 
Adamaris Quinones - Puerto Rico 

Ken Pantuck - U.S. EPA Region 3 
Jennifer Bruneau - District of Columbia 
John Degour - Delaware 
Chris Carski - Maryland 
Hardik Pate1 - Pennsylvania 
Dale Kitchen, Jeremy Hull - Virginia 
Bob Decrease - West Virginia 

Dale Froneberger - U.S. EPA Region 4 
Chris Strickland - Alabama 
Isaac Santos, Paul Brandl, Craig Diltz - Florida 
Chris Smith - Georgia 
Sarah Tucker - Kentucky 
Sheila Williams, William Moody - Mississippi 
Sid Harrell, Vince Tomaino - North Carolina 
Sheila Watts - South Carolina 
Khaldoun Kailani - Tennessee 

William Tansey - U.S. EPA Region 5 
Dave McMillan - Illinois 
Sarah Hudson - Indiana 
Richard Benzie - Michigan 
Lucas Martin - Minnesota 
Stacy Barna - Ohio 
James Witthuhn - Wisconsin 

Dave Reazin - U.S. EPA Region 6 
Raymond Thompson - Arkansas 
Julie Comeaux - Louisiana 
Mary Day - New Mexico 
Steven Hoffman - Oklahoma 
Fawn Pruet, Don Thompson - Texas 

Rao Surampalli - U.S. EPA Region 7 
Roy Ney, Jennifer Bunton - Iowa 
William Carr - Kansas 
Steve Jones - Missouri 
Steve McNulty - Nebraska 

Brian Friel - U.S. EPA Region 8 
John Payne - Colorado 
Marc Golz - Montana 
Chuck Abel - North Dakota 
Jim Anderson - South Dakota 
Julie Cobleigh - Utah 

Jose Caratini, Barry Pollock - U.S. EPA Region 9, U.S. Territories 
Jonathan Bernreuter - Arizona 
Michael Ngai, Dat Tran - California 
Stuart Yamada - Hawaii 
Adele Basham - Nevada 

Richard Green - U.S. EPA Region 10 
Christopher Clark - Alaska 
Carol Garrison - Idaho 
George Waun - Oregon 
Peter Beaton -Washington 

U.S. EPA Office of Water 
Robert Barks - Needs Assessment Coordinator 
Peter Shanaghan - DWSRF Team Leader 
Charles Job - Drinking Water Infrastructure Branch Chief 
The Cadmus Group, Inc. - Prime Contractor 



ji: a 

LIV or Helena, Montana 
The base of a 1.5 million gallon storage tank under construction in Helena, Montana. 



Executive Summary 

1995 
National Need Compared to Previous 
Needs Assessments 

$200.4 EPA conducted three previous Assessments, in 1995, 1999, 

Total National Need 

The U.S. Environmental Protection Agency’s (EPA’s) fourth 
national assessment of public water system infrastructure needs 
shows a total twenty-year capital improvement need of $334.8 
billion. This estimate represents infrastructure projects necessary 
from January 1, 2007, through December 31, 2026, for water 
systems to continue to provide safe drinking water to the public. 
The national total comprises the infrastructure investment needs 
of the nation’s approximately 52,000 community water systems 
and 21,400 not-for-profit noncommunity water systems, 

1999 2003 2007 

$198.2 $331.4 $334.8 

$334.8 Billion Is Needed 

The nation’s drinking water utilities need $334.8 
billion in infrastructure investments over the next 
20 years for thousands of miles of pipe as well 
as thousands of treatment plants, storage tanks, 
and other key assets to ensure the public health 
and economic well-being of our cities, towns, and 
coin mu ntties. 

including the needs of American Indian and Alaskan Native Village water systems, and the costs associated 
with proposed and recently promulgated regulations. The findings are based on the 2007 Drinking Water 
Needs Survey and Assessment (DWINSA or Assessment) which relied primarily on a statistical survey of 
public water systems (approximately 3,250 responses). 

The estimate covers infrastructure needs that are 
eligible for, but not necessarily financed by, Drinking 
Water State Revolving Fund (DWSRF) monies (note- 
DWSRF is designed to supplement, not replace, 
investment funding by states and localities as well as 
rate payers). Projects eligible for DWSRF funding 
include the installation of new infrastructure and the 
rehabilitation, expansion, or replacement of existing 
infrastructure. Projects may be needed because existing 
infrastructure is deteriorated or undersized, or to 
ensure compliance with regulations. Cost estimates 
assume comprehensive construction costs including 

engineering and design, purchase of raw materials and equipment, construction and installation labor, and 
final inspection. 

EPA recognizes that there are legitimate and significant water system needs that are not eligible for DWSRF 
funding, such as raw water dams and reservoirs, projects related primarily to population growth, and water 
system operation and maintenance costs. However, because the Assessment is directly associated with the 
allocation of DWSW capitalization grants, needs ineligible Exhibit ESel: DmNSA Comparison of 
for DWSRF funding are not included in the estimate. 20-Year National Need 

dollars, shows the 2007 Assessment’s total national need I January 2007 dollars. 



2007 Drinking Water Infrastructure Needs Survey and Assessment 

to be comparable to the 2003 estimate, continuing the success of better capturing longer term needs that 
were underreported in the two earlier surveys. While the 2003 and 2007 efforts share a similar statistical 
approach and total national need findings, the 2007 Assessment employed specific efforts to greatly improve 
the consistency of methods for estimating needs across the states and water systems. 

Individual State Need 

The 2007 Assessment shows significant changes in some states‘ needs from previous Assessments. These 
changes will result in modifications to individual states’ DWSRF allotments. While shifts in states’ needs can 
be attributed to expected changes in the status of projects from one survey to the next, some of the shifts in 
the 2007 findings are due to this Assessment’s emphasis on improving method consistency across states and 
water systems. 

Regulatory Need 

The findings of the 2007 Assessment indicate that the need associated directly with Safe Drinking Water Act 
(SDWA) regulations remains a small percentage, 16 percent, of the total national need. Most water system 
needs are not directly related to violations of, or compliance with, SDWA regulations. Most needs are ongoing 
investments that systems must make to continue delivering safe drinking water to their customers. 

Small System Need 

For the 2007 Assessment, EPA sent water system professionals to 600 randomly selected small systems to collect 
information about their needs. Small systems were defined as serving 3,300 persons or fewer. Similar field 
surveys of small water systems were conducted for the 1995 and 1999 Assessments, but the 2003 Assessment 
relied on the results of the 1999 survey adjusted to 2003 dollars. The new field survey of small systems allowed 
for the application of the cost models used to estimate needs of medium and large systems, providing a more 
consistent approach across all system sizes. The 2007 results show a small systems need of $59.4 billion, or 18 
percent of the total national need, a result similar to that of the previous filed survey of these systems. 

Needs of American Indian and Alaskan Native Village Water Systems 

The needs of water systems serving American Indians and Alaskan Native Villages are a small percentage of 
the nation’s total need; however, they represent a high need per household. Many water systems for American 
Indian tribes and Alaskan Native Villages are located in remote rural areas or in areas with permafrost. These 
conditions present special challenges for providing drinking water service. The findings presented in this report 
are based on an in-depth survey of these systems conducted in 1999 adjusted to 2007 dollars. 

Water Industry Capital Investment Planning and Documentation of Needs 

Systems submitted a variety of planning documents and excerpts of documents in support of projects reported 
for the 2007 Assessment. These documents made clear that as our nation’s infrastructure continues to age and 
deteriorate, many water systems are using asset management strategies to better understand and address their 
infrastructure rehabilitation and replacement challenges. However, for many other systems, the information 
and documentation provided indicates that a significant gap still exists between information about their 
inventory of infrastructure and their knowledge of that infrastructure’s condition or remaining useful life. 

i i  
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A 40-by-6O-foot sinkhole on Interstate 25 outside of Denver, Colorado formed aftera water main 
ruptured. The rupture was by an emergency pump shutoff that increased pressure from 
180 psi to 300 psi. The break was repaired within 72 hours. 



Chapter 1: Findings = National Need 

2007 Total National Need 

The 20-year national infrastructure need estimated by the 
2007 Assessment is $334.8 billion. The breakout of the 
national need by system size and type is presented in Exhibit 
1.1. 

The results were derived from the responses to a probability 
sample of approximately 3,250 community water systems’ 
(CWSs). The results for the not-for-profit noncommunity 
water systems’ (NPNCWSs) and American Indian and 
Alaskan Native Village water systems were extrapolated from 
a similar assessment conducted in 1999. The total national 
need also includes the costs associated with meeting recently 
proposed or promulgated regulations that are too new to be a 
consideration in water systems’ investment plans; those costs 
are derived from EPA’s economic analyses (EA) supporting 
each regulation. 

The need reported in the Assessment includes projects for 
expanding, replacing, or rehabilitating existing infrastructure. 

I 

Exhibit 1.1: Total National 20-Year Need 
(in billions of lanuarv 2007 dollars) 

System Size and Type Need I 
I $116.3 1 Large Community Water Systems- 

(serving over 100,000 Dersons) 

Medium Community Water Systems* 

Small Community Water Systems 
$59.4 

$2.9 

$7.0 

American Indian and Alaskan Native Village 
Water Systemst 

Costs Associated with Proposed and Recently 
Promulaated Reaulations 

Note: Numbers may not total due to rounding. 
* “Large” and “medium” systems are defined differently for this 
Assessment than previous Assessments. See Appendix A for 
more information. 
t Based on 1999 Assessment findings adjusted to 2007 
dollars. 

Montana Department of Environmental Quallty 

Construction at the Fort Peck-Dry Prairie Regional Water System in northwest Montana. 

1 A community water system is a public water system that serves at least 15 connections used by year-round residents or 
that regularly serves at least 25 residents year-round. Cities, towns, and small communities such as retirement homes are 
examples of community water systems. 
2 A noncommunity water system is a public water system that is not a community water system and that serves a 
nonresidential population of at least 25 individuals daily for at least 60 days of the year. Schools and churches are examples 
of noncommunity water systems. 
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It also includes projects to construct new infrastructure in order to preserve the physical 
integrity of water systems and to convey drinking water to existing residential, commercial, 
and industrial customers. Projects vary greatly in scale, complexity, and cost-from 
rehabilitating a small storage tank, to replacing an entire treatment plant, to constructing a 
high-capacity pipeline. 

The results presented in this report will determine the allocation of DWSRF capitalization 
grants for federal fiscal years 2010 through 2013. Therefore, the need does not include 
projects that are ineligible for DWSRF funding. A summary of the types of projects included 
in the Assessment, as well as specific unallowable projects, is presented in Appendix B. 
EPA recognizes that projects not eligible for DWSRF funding can be significant, if not 
critical, water system needs, but they are outside the scope of this Assessment. In addition, 
the Assessment does not seek to capture information on the financing alternatives being 
pursued or considered by systems for individual projects. The DWSRF is in fact intended as 
a supplement to, not a replacement for funding by states, localities, and rate payers. 

The approach and methodologies for discerning needs are further detailed in Appendix A. 
'The specific project allowability criteria are discussed in Appendix B. 
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2007 Total National Need Compared to EPAs Previous 
Assessments 

The 2007 total national need of $334.8 billion is comparable to the 2003 
estimate of $331.4 billion (as adjusted to 2007 dollars), continuing the earlier 
Assessment’s success in better capturing previously underreported longer term 
needs for infrastructure rehabilitation and replacement. Both the 2003 and 
2007 Assessments clearly point to the nation’s water systems having entered a 
“rehabilitation and replacement era” in which much of water utilities’ existing 
infrastructure has reached or is approaching the end of its useful life. 

Exhibit 1.2 compares the need from this Assessment to past Assessments. Cost 
indices were used to adjust previous needs to the 2007 Assessment’s month 
and year. Although there are numerous cost indices available, EPA used the 
Construction Cost Index (CCI) compiled by McGraw Hill Construction 
because it includes adjustments for labor rates as well as the cost of materials. It 
is worth noting that the CCI shows a cost increase of approximately 3 percent 
per year from 1995 through 2003, but an approximately 5 percent increase per 
year from 2003 through 2007. 

c1( 

( 

While the 2007 Assessment shares a similar approach and total national 
finding with the 2003 Assessment, the results of this most recent effort were 
derived from survey policies purposefully designed to ensure more consistent 
application of need-estimating methodologies across all states and water 
systems. These 2007 Assessment policies, including required documentation 
to support survey acceptance of projects, are detailed in Appendix C. 

Exhibit 1.2: Total National 20-Year Need Comparison to Previous 
DWINSA Findings (in billions of dollars) 

1995 1999 2003 2007 

Total National Need (as listed in 
Assessment Year’s Report to Congress) 

w.iStockphoto coni 

Cost adjustment factor to January 2007 Index) dollars (based on Construction I_ . 44.8% 1 , 31.3% 1 1 9 . 7 4 u m  Cost 

- .*.*.cm**.’> .>_ 1 
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Exhibit 1.3 compares the EPA Assessments to other important assessment efforts. All 
estimates are presented in 2007 dollars. EPA’s DWINSA continues to estimate a need within 
the range identified in these reports: 

The Congressional Budget Office (CBO) report “Future Investment in Drinking 
Water and Wastewater Infrastructure,” which estimates annual water system needs 
of $14.6 billion to $25.2 billion. ‘This extrapolates to a 20-year need in the range of 
$292 to $504 billion.3 

EPA’s “Clean Water and Drinking Water Infrastructure Gap Analysis,” which 
estimated drinking water systems’ 20-year capital needs in the range of $204 
billion to $590 billion with a point estimate of $363 billion.4 

The Water Infrastructure Network‘s (WIN’S) “Clean and Safe Water for the 
21st Century - A Renewed National Commitment to Water and Wastewater 
Infrastructure,” which estimates water system needs of $25 billion annually. This 
extrapolates to $503 billion over 20 years.5 

* 

Exhibit 1.3: Total 20-Year Need Comparison to Other Assessments 

< $292 to $504 

CBO Estimate 
3 

< $204 to $590 

Gap Analysis > 
$198 $200 $331 $335 $503 m m 

EPA ‘95 and ‘99 EPA ‘03 and ’07 WIN Estimate 
Assessments Assessments 

$100 $200 $300 $400 $500 $600 
Estimates in billions of January 2007 dollars 

3 Congressional Budget Office, “Future Investment in Drinking Water and Wastewater Infrastructure,” (November 2002), 
p. ix. Needs were reported in 2001 dollars and have been adjusted to January 2007 dollars for comparison purposes. 
4 U.S. Environmental Protection Agency, “Clean Water and Drinking Water Infrastructure Gap Analysis,” (September 
2002), p. 5.  Needs were assumed to be in 1999 dollars based on the date of rhe report and planning period used. Needs 
have been adjusted to January 2007 dollars for comparison purposes. 
5 Water Infrastructure Network, “Clean and Safe Water for the 21st Century - A Renewed National Commitment to 
Water and Wastewater Infrastructure,” (undated), p. 3-1. Needs were assumed to be in 1999 dollars based on the planning 
period and dara used. Needs have been adjusted to January 2007 dollars for comparison purposes. 
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Total National Need by Project Type 

Infrastructure needs of water systems can be grouped 
into four major categories based on project type. These 
project types are source, transmission and distribution, 
treatment, and storage. Each category fulfills an 
important function in delivering safe drinking water 
to the public. Most needs were assigned to one of these 
categories. An additional “other” category is composed 
ofprojects that do not fit into one of the four categories. 
Exhibit 1.4 shows the total national need by project 
type. Exhibit 1.5 shows the total national need by water 
system size and type, as well as by project type. 

Exhibit 1.4: Total 20-Year Need by Project Type 
(in billions of January 2007 dollars) 

Transmission 
and Distribution 

$200.8 

J , Source 
$19.8 

Other 
$2.3 

Storage 
$36.9 

Note: Numbers may not total due to rounding. 

Exhibit 1.5: Total 20-Year Need by System Size and Type and Project Type (in billions of 
January 2007 dollars) 

I Distribution 

Transmission 
System Size and Type and Treatment Storage Source Other Total Need 

Large Community water 
Systems (serving over 
100,000 persons)* 

I 
$72.5 1 $26.6 

Medium Community Water 
Systems (serving 3,301 to 
100,000 persons)* 

$91.5 $29.8 

Small Community Water 
Systems (serving 3,300 $34.7 1 $10.3 
and fewer persons) 
Not-for-Profit 
Noncommunity Water 
Svstemst 

$0.8 

American Indian ana 
Alaskan Native Village 
Water Systemst 
Costs Associated with 
Proposed and Recently 

rotat National Need 

$1.6 i 

$9.9 

$15.9 

$8.5 

$1.9 

$0.6 

$6.5 

$7.1 

$5.2 

$0.8 

$0.2 

$0.9 $116.3 

$0.8 $145.1 

71 $59.4 

$0.0 1 $2.9 1 

* “Large” and “medium” community water systems are defined differently for this Assessment than in previous Assessments. See Appendix 
Afor more information. 

5 



2007 Drinking Water Infrastructure Needs Survey and Assessment 

Transmission and Distribution Needs 

Transmission and distribution projects are the largest category of need at $200.8 billion over 
the next 20 years (60 percent of the total need). Although the least visible component of a 
public water system, the buried pipes of a transmission and distribution network generally 
account for most of a system’s capital value. Even small rural systems may have several 
hundred miles of pipe. In larger cities, replacement or rehabilitation of even small segments 
of the extensive underground networks of water supply pipes can be costly, both from 
the perspective of the cost of construction and the costs related to disruption to the city’s 
commerce. Regardless of water system size, projects dealing with water mains and related 
infrastructure present challenges. Pipe projects are typically driven by a utility’s need to 
continue providing potable water to its customers while preventing contamination of the 
water prior to delivery. 

The majority of this $200.8 billion need is for replacing or refurbishing aging or deteriorating 
transmission and distribution mains. These projects are critical to the delivery of safe 
drinking water and can help ensure compliance with many regulatory requirements. Failures 
in transmission and distribution lines can interrupt the delivery of water and possibly allow 
contamination of the water. 

The rate at which water mains require replacement or rehabilitation varies greatly by pipe 
material, age of the pipe, soil characteristics, weather conditions, and construction methods. 
Systems that have been unable to rehabilitate or replace mains may have proportionally more 
aged infrastructure, and therefore a higher level of need. In addition, some pipe materials 
tend to degrade prematurely; galvanized pipe is particularly susceptible to corrosion in 
certain soils, and unlined cast iron pipe is susceptible to internal corrosion. Furthermore, 
health concerns associated with asbestos during pipe repair make asbestos cement pipe 

Minerals can build up in old water mains, leading to pressure and 
bacteriological problems. Pipe can be replaced, or it can be rehabilitated 
using a “pig” to scour the inside of the pipe and remove the deposits. 

undesirable for some systems. Many water suppliers 
are replacing these types of mains with ductile iron or 
polyvinyl chloride pipe. 

Other projects in the transmission and distribution 
category are; installing new pipe to loop dead end mains 
to avoid stagnant water, installing water mains in areas 
where existing homes do not have a safe and adequate 
water supply, and installing or rehabilitating pumping 
stations to maintain adequate pressure. This category 
also includes projects to address the replacement of 
appurtenances, such as valves that are essential for 
controlling flows and isolating problem areas during 
repairs, hydrants to flush the distribution system to 
maintain water quality, backflow-prevention devices to 
avoid contamination, and meters to record flow and 
water consumption. 
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Treatment Needs 

. -i 
The total 20-year national need for treatment is 
estimated to be $75.1 billion. This category includes 
the construction, expansion, and rehabilitation of 
infrastructure to reduce contamination through various 
treatment processes (e.g., filtration, disinfection, - 
corrosion control). A large percentage of the regulatory 
need is in this category. Treatment facilities vary 
significantly depending on the quality of their source 
water and type of contamination present. Treatment 
systems range from a simple chlorinator for disinfection 
to a complete conventional treatment system with 
coagulation and flocculation (processes that cause 
particles suspended in the water to combine for easier 
removal), sedimentation, filtration, disinfection, 

f l  

b 
i 

laboratory facilities, waste handling, and computer 
automated monitoring and control devices. 

P 

Treatment technologies are used to remove or inactivate 
disease-causing organisms, or to remove or prevent the 
formation of harmful chemicals. 

The treatment category also includes projects to 
remove contaminants that adversely affect the taste, 
odor, and color of drinking water. Treatment for these 
“secondary contaminants” often involves softening I 

I 

Top photo: Jeanne Cargill. Wisconstn Department of Natural Resources 
I the water to reduce magnesium and calcium levels, or 

applying chemical sequestrants for iron or manganese - 
Bottom photo: Charles Pycha, EPA Regton 5 

contamination* Although not a health Membrane technologies continue to advance as a viable treatment 
concern, the aesthetic problems caused by secondary 
contaminants may prompt some consumers to seek 
more palatable, but less safe or affordable sources of water. 

alternative as systems strive to produce higher quality finished water. 

Source Needs 

The total 20-year national need for source water infrastructure is estimated at $19.8 billion. 
The source category includes needs for constructing or rehabilitating surface water intake 
structures, drilled wells, and spring collectors. Needs for dams and raw water reservoirs are 
excluded from DWSRF funding and this Assessment. 

Drinking water comes from either ground water or surface water sources. Wells typically 
are considered ground water sources. Rivers, lakes, other open bodies of water, and wells 
under the direct influence of surface water are considered surface water sources. Whether 
drinking water originates from ground or surface water sources, its raw water quality is an 
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d plans to address the drought impacts, 

nvironnient and Natural Resources 

Construction of a 2 million gallon clearwell at the new water treatment 
plant west of Kinston, North Carolina, funded partially by the DWSRE 

important component in protecting public health. A 
high-quality water supply can minimize the possibility 
of microbial or chemical contamination and may not 
require extensive treatment facilities. Many source 
water needs involve construction of new surface water 
intake structures or drilling new wells to obtain higher 
quality raw water. 

A water source should provide an adequate supply 
to enable the water system to maintain minimum 
pressures. Low water pressure may result in the 
intrusion of contaminants into the distribution 
system. The 2007 Assessment includes projects to 
expand the capacity of intake structures and add new 
wells to address supply deficiencies facing existing 
customers. 

Storage Needs 

The 20-year national need estimated for storage 
projects is $36.9 billion. This category includes 
projects to construct, rehabilitate, or cover finished 
water storage tanks, but it excludes dams and raw 
water reservoirs (unless the raw water basins are onsite 
and part of the treatment process) because they are 
specifically excluded from DWSRF funding. It is 
critical that water systems have sufficient storage to 
provide adequate supplies oftreated water to the public, 
particularly during periods of peak demand. This 
storage enables the system to maintain the minimum 
pressure required throughout the distribution system 
to prevent the intrusion of contaminants into the 
distribution network. 

Other Needs 

Needs not included in the previous four categories are 
grouped as “other” needs. These needs account for $2.3 
billion of the total 20-year national need. Examples of 
“other” projects are system-wide telemetry, supervisory 
control and data acquisition (SCADA) systems, and 
water system security measures that were not assigned 
to another category. 
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Need by System Size 

Exhibit 1.6 shows the relationship between infrastructure need, population served, and the 
number of community water systems by size category. As this exhibit demonstrates, large 
systems account for a small portion of the number of community water systems in the 
country, but they serve 45 percent of the population receiving water from community water 
systems and account for 36 percent of the drinking water infrastructure investment need. 
Small systems cannot take advantage of economies-of-scale like large systems and so have 
higher costs per customer. Small systems represent, by far, the largest number of systems, 
but they account for only 9 percent of the population served. In addition, in relation to 
population served, they account for a disproportionate 19 percent of the community water 
system need. Medium systems represent the largest portion of the need, and their need is 
more proportional to the population served. 

Exhibit 1.6: Community Water System 20-Year Need by Size and Population* 

Large Community Water Systems 
(serving over 100,000 persons)*’ 

36% I 584 I 1%) 128.6) 45% 

Medium Community Water 
Systems (serving 3,301 to 
100,000 persons)*’ 

1 $145.11 45% 8,749 17% 130.7 46% 

Small Community Water Systems 
(serving 3,300 and fewer 
persons) 

$59.4 19% 1 41,748 1 82% 24.1 1 9% 

Note: Numbers may not total due to rounding. 
* This exhibit reports the need for community water Systems. It does not discuss findings for not-for-profit noncommunity systems, needs 
associated with proposed or recently promulgated regulations, or needs for American Indian or Alaskan Native Village water systems. 
t Need reported in billions of January 2007 dollars. 
$ Based on the DWINSA sample frame as discussed in Appendix A of this report. 
5 Data on population served from EPA’s Factoid: Drinking Water and Ground Water Statistics for 2007. EPA 816-K-07-004. March 2008. Does 
not include populations for systems defined as “Federal Systems” or “Native American,” but does include populations served by Alaskan 
Native Village water systems. Factoid distinguished system sizes for “very small,” “small,” “medium,” “large,” and “very large,” allowing direct 
comparisons to system size in the Assessment. 
** “Large” and “medium” community water systems are defined differently for this Assessment than in previous Assessments. See Appendix 
A for more information. 
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Exhibit 1.7: Total Regulatory vs. Non- 
Regulatory 20-Year Need (in billions of January 
2007 dollars) 

Non-Regulator 
$282.8 

Note: Numbers may nor total due to rounding. 

Regulatory 
$52.0 

Needs Associated with SDWA 
Regulations 

As shown in Exhibit 1.7, 16 percent of the total 
national need, $52.0 billion, is for compliance with 
the SDWA regulations. TThis need includes existing 
regulations as well as regulations which are proposed 
or recently promulgated (see below). Although all of 
the projects in the Assessment are needed to further the 
goals of the SDWA, most needs are not for obtaining 
or maintaining compliance with a specific regulation. 
Most infrastructure projects are needed to ensure 
continued provision of potable water to a utility’s 
customers. Projects that are directly attributable to 
specific SDWA regulations are collectively referred to 

as the “regulatory need.” Most of the regulatory need involves the upgrade, replacement, or 
installation of treatment technologies. 

The Assessment divides the regulatory need in several ways: existing regulations, proposed 
and recently promulgated regulations, and microbial or chemical regulations. Exhibit 1.8 
provides a matrix of the regulatory needs by these categories. 

Existing Regulations 

Microbial Contaminants. 

?he surface water treatment regulations (Surface Water Treatment Rule, Interim Enhanced 
Surface Water Treatment Rule, Filter Backwash Recycling Rule, Long Term 1 Enhanced 
Surface Water Treatment Rule, and covers for finished water reservoirs required by the Long 
Term 2 Enhanced Surface Water Treatment Rule) and the Total Coliform Rule are existing 
SDWA regulations that address microbial contamination. Treatment requirements for the 
Long Term 2 Enhanced Surface Water Treatment Rule are included in the proposed and 
recently promulgated regulation need. Stage 1 Disinfectants/Disinfection Byproducts 

Exhibit 1.8: Total 20-Year National Regulatory Need (in billions 
of January 2007 dollars) 

Microbial Chemical Total Regulatory 
Need Regulation Type I Regulations Regulations 

I Existing Regulations 1 $29.4 I $15.6 1 $45.0 I 
$3.6 I Proposed or Recently 

Promulgated Regulations $3.3 I $7.0 1 
I Note: Numbers mav not total d u e  to rounding. I 
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to a maximum contaminant level ( 
Systems that cannot meet the r 
have capital improvement needs to address arsenic 
in their source water. The 2007 DWINSA requested 
that systems identify their needs associated with 
the revised arsenic standard on their surveys. 

Because the sample of small systems is a national 
sample, and because of the non-uniform distribution 
of arsenic throughout the country, the DWINSA 
workgroup was concerned that the findings of the 
small system survey would not be representative 
of specific states’ need. In short, sta 
arsenic problems should be assigned 
system “arsenic need.“ 

To account for these needs, EPA 

Rule regulates the maximum disinfectant 
and disinfection byproducts levels in 
distribution systems and is commonly 
grouped with the microbial rules. 

Projects for compliance with existing 
regulations were reported by systems in the 
Assessment and account for more than half 
of the total regulatory need and almost all 
of the microbial contaminant-related need. 
lhis reflects the fact that the majority of the 
nation’s large municipal systems use surface 
water sources. Under all of these regulations, 
systems using surface water sources must 
provide treatment to minimize microbial 
contamination. In most cases, this means 
installing, upgrading, or rehabilitating 
treatment plants to control pathogens, such 
as the bacterium E. coli, the virus Hepatitis 
A, and the protozoans Giardia Lamblia and 
Cryptosporidium. Disinfection also helps 
protect the system from Total Coliform 
Rule violations. 

Chemical Contaminants. 

This estimate includes projects attributable 
to the Nitrate/Nitrite Standard, the 
revised Arsenic Standard, the Lead and 
Copper Rule, and other regulations that 
set maximum contaminant levels (MCLs) 
or treatment techniques for organic and 

inorganic chemicals. Examples of projects are, infrastructure that aerates water to remove 
volatile organic compounds such as tetrachloroethylene, or ion exchange units that remove 
contaminants from the water. This category includes regulations governing more than 80 
inorganic or organic chemicals for which infrastructure projects may be needed. 

Proposed or Recently Promulgated Regulatory Needs 

In general, water systems can readily identify the infrastructure needs required for compliance 
with existing regulations, but most systems have not determined the infrastructure needed 
to comply with proposed or recently promulgated regulations. Therefore, relying on systems 
to report the infrastructure needs for proposed or recently promulgated regulations might 
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To meet the Long Term 2 Enhanced Surface Water 
Treatment Rule, systems may need to provide additional 
disinfection infrastructure. This ozone contact chamber is 
an example of a type of disinfection that may be applied. 
Treatment needs for recently promulgated regulations 
were estimated separate from the states' surveys, 
through €As. 

misstate the true need. Consequently, EPA derived the capital 
infrastructure estimates from the EA that the Agency published when 
proposing each regulation, or from the final EA if the regulation has 
been recently promulgated. 

However, since the EAs rely on regional data, they are not appropriate 
predictors of state-specific needs. Therefore, the costs associated with 
the proposed or recently promulgated regulations are allocated at a 
national level, not apportioned to each state. 

The proposed or recently promulgated regulations included in the 
2007 Assessment are: 

Proposed Radon Rule 

Final Stage 2 DisinfectandDisinfection Byproducts 
Rule 

Final Long Term 2 Enhanced Surface Water Treatment 
Rule (treatment needs only) 

Final Ground Water Rule 

The total cost of complying with these regulations is included in 
the 2007 Assessment as future regulatory needs. The capital cost 
estimates for each of these rules are provided in Exhibit 1.9. 

Exhibit 1.9: Total National 20-Year Need for Proposed and Recently 
Promulgated Regulations (in billions of January 2007 dollars) 

I Proposed or Recently Promulgated Estimated Total Regulatory 
Regulation Need' I I Long Term 2 Enhanced Surface Water Treatment Rule I $2.2 

Stage 2 Disinfectants/Disinfection Byproducts Rule $1.0 

Ground Water Rule $0.4 

Radon Ru1-f 

t The total capital costs were determined by averaging the capital costs from the Economic Analysis for the 
include only capital costs @.e., they exclude operation and maintenance costs). 

proposed Radon Rule. 
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Security Needs 

Vulnerability assessments and the identification of security needs 
for water systems are rapidly evolving. Since the September 11, 
2001 attacks, there has been a concentrated national focus on our 
vulnerabilities, and water systems are no exception. The Public 
Health Security and Bioterrorism Preparedness and Response Act of 
2002 requires any community water system that serves a population 
of more than 3,300 to prepare a vulnerability assessment. For many 
water systems, particularly the large systems, security measures have 
become fully integrated into the capital costs of major infrastructure 
improvements. 

Projects in the 2007 Assessment that were specifically listed as 
security need account for $422.0 million. However, the total cost 
that systems incur to protect their infrastructure and their customers’ 
water quality is likely far greater because many of these costs are now 
commonly incorporated into the construction cost of infrastructure 
projects rather than considered separately. The majority of security 
needs are mostly “hidden” in the other needs reported by this 
Assessment. 

Exhibit 1.10 shows the breakdown of the stand-alone security needs 
by type of project, including fencing, electronic or cyber security, 
other physical security measures, monitoring equipment, and other 
projects listed as having multiple types of security needs. Note that 
these categories are slightly different from those reported in the 
2003 Assessment. They were changed to align with the categories 
now used within the water supply industry. 

EPA Region 9 
Storage tanks are equipped with caged ladders for safety 
and are secured to deter trespassers. 

Exhibit 1.10: Total National 20-Year Security 
Needs (in millions of January 2007 dollars) 

Total Security Need I $422.0 Million I Fencing 
“80.2 

Other 
$220.6 

Other 
Physical 

I $39.9 
r Electronic/ 

Cyber 

L 

$64.8 

R o n i t o r i n g  
$16.5 

Note: Numbers may not total due to rounding. 
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Exhibit 1.1 1: Total 20-Year American Indian 
and Alaskan Native Village Water System Need 
by Project Type (in millions of January 2007 
dollars) 

American Indian Water System Need' 

Transmissiol I 
and 

Distribution 
$976.3 

Treatment 
235.5 

Source 
$105.2 

\ 16% 

1 Other 1 $15.3 

Alaskan Native Village Water System Need" 
Treatment 

$300.4 
Transmission 

and 
Distribution 

$636.9 

r Storage 
$180.4 

Total Need 
$1.4 Bllllon t 

Source 
$56.6 

. Storage 
$406.7 

1 Other 
$1.0 

Note: Numbers may not total due to rounding. 

'nese numbers do not include the need associated 

American Indian and Alaskan Native 
Village Water System Needs 

Because of the effort invested in the 1999 Assessment and 
the high confidence level in the data from that effort, EPA 
did not resurvey the American Indian and Alaskan Native 
Village water systems for the 2007 Assessment. Instead, 
the need established in 1999 was adjusted to 2007 dollars 
and used as an estimate for the 2007 need. Accordingly, 
the American Indian and Alaskan Native Village water 
systems need to invest an estimated $2.9 billion in capital 
improvements over the next 20 years. 

The total 20-year need for American Indian water systems 
is $1.5 billion. The total 20-year need for Alaskan Native 
Village water systems is $1.4 billion. These estimates do 
not include the need associated with the revised Arsenic 
Standard. Exhibit 1.11 shows the total American Indian 
and Alaskan Native Village water system need by project 

TPe. 

with the Arsenic Rule. 

Alaska Department of Environment . . Xion 

Residents fi// up at a coin-operated watering point in Tuluksak, Alaska. The terrain and permafrost conditions require above-ground pipes 
in some parts of the state. 

I 



The remote locations of many widely dispersed 
communities and the limited availability of water ~~b Native village water system Need by 
resources are among the logistical challenges that 

Exhibit 1.12: 20-yeu h e r i c m  Indim and 

EPA Region (in millions of January 2007 dollars) 
account for the high per-household need of American 
Indian water systems. 

The need for Alaskan Native Village water systems 
differs from more typical community water systems in 
that costs for storage in Alaskan Native Village water 
systems exceed those for treatment needs. These water 
systems face higher costs because of their remote arctic 
locations and the unique design and construction 
standards required in permafrost conditions. 

Exhibit 1.12 presents the American Indian and Alaskan 
Native Village water system need by EPA Region. 

Total American Indian 
and Alaskan Native 

Village Water System 
Need 

Region 

Region 1 $5.2 

Region 2 $7.9 

Region 3* $0.0 

Region 4 $23.4 

Region 5 $206.6 I 
Region 6 $199.5 

Region 7 $18.8 

Region 8 $175.1 

Region 9+ I $720.8 

I $155.4 Region 10' 

$17.6 Arsenic Standard 

* There are no American Indian water systems in EPA Region 3. 
t Navajo water systems are located in EPA Regions 6, 8. and 9, but for 
purposes of this report, all Navajo water system needs are reported in 
EPA Region 9. * Needs for Alaskan Native Village water systems are not included in the 
EPA Regjon 10 total. 

-. . , - 
A well pump house and storage tank at a small water system in Arizona. 
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c 
Construction o fa  0.75 million gallon storage tank in Kerman, California. 
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Chapter 2: Findings = State Need 

State-Specific Needs 

Since federal fiscal year 1998, the SDWA has required 
EPA to allot DWSRF grants to each state based on the 
findings of the most recent DWINSA. Because of this 
Assessment’s role in determining DWSRF capitalization 
grant allocations, obtaining highly credible and 
statistically valid estimates of each state’s need is crucial. 
Exhibits 2.1 and 2.2 show the total DWSRF-eligible 
need for states, Puerto Rico, Washington, D.C., and 
the U.S. Territories by project type and system size. 
Exhibit 2.3 is a map indicating each state’s 20-year total 
need. 

DWSRF capitalization grants for fiscal years 2010 
through 2013 will be allocated to states based on 
the findings of the 2007 Assessment. The funding is 
allocated by first setting aside a 1.5 percent allotment 
to American Indian and Alaskan Native Village 
water systems and a 0.33 percent allotment to the 
U.S. Territories (the U.S. Virgin Islands, Guam, the 
Commonwealth of the Northern Mariana Islands, and 
American Samoa); the Assessment findings are use6 
to help divide these set-asides among these entities. 
The remaining funds are then divided among the 
states, Puerto Rico, and Washington, D.C. based on 
the Assessment’s determination of each state’s relative 
percentage of the total “state need  with each receiving - !  

no less than the 1 percent minimum allotment. 

States that received the minimum allocation of 1 percent 
in the most recent allocation were given the option of 
a lower level of participation in the Assessment. These 
states’ needs are reported as one group referred to as 
“partially surveyed” states. This option is explained 
later in this chapter. 

Jeanne Cargill, Wisconsm Department o 

The state need does not include costs associated with 
proposed or recently promulgated regulations or the 
need of American Indian or Alaskan Native Village 
water systems. This new microfiltration plant in Ashland, Wisconsin replaced a treatment 

plant that was over 100 years old. 

17 



2007 Drinking Water Infrastructure Needs Survey and Assessment 

Exhibit 2.1: State 20-Year Need Reported by Project Type (in millions of January 2007 dollars) 

Arizona 

I Alabama I $3.343.9 I $71.6 1 $386.5 1 $285.3 I $12.0 $4.099.4 

$3,819.0 1 $460.3 I $2,150.2 1 $900.1 I $81.1 1 $7,410.7 
I Alaska I $478.2 I $56.4 1 $121.3 I $150.0 I $6.5 I $812.4 

Arkansas $3,667.5 I $149.3 I $966.0 I $478.3 I $17.4 1 $5.278.5 
I $22,988.5 I $2,515.3 1 $7,549.7 1 $5,735.6 I $257.3 1 $39,046.3 1 California 

Mississippi 

Missouri 

Nebraska 

1 Colorado i $3.156.7 I $371.7 I $2.150.2 I $696.7 I $24.8 I $6.400.1 

$1,604.4 $284.7 $907.2 $429.8 $17.2 $3,243.3 
$4,801.8 $324.7 $1,281.2 $635.7 $42.3 $7,085.6 
$1,017.7 $140.5 $309.2 $300.8 $8.4 $1,776.6 

~ Connecticut I $807.1 1 $134.9 1 $280.6 1 $151.6 1 $19.7 I $1.394.0 

Nevada 

1 District of Columbia 
r- - _ _ _ - - ~ - - -  
I Florida 

$1,116.4 I $892.3 I $202.2 I $460.6 I $19.8 I $2,691.3 

$887.3 $3,552.1 

New Jersey 

$975.4 

$4,722.9 I $307.1 1 $1,850.4 I $1,056.7 1 $24.7 I $7,961.6 

$93 9 1 $8.937 7 I Georgia 

I llllnois I $8.982.0 $2.9078 $1.386 7 $1642 $150171 
- - - - - ___ - 

$40G 2 $1,390 5 $751 5 - - - ____ - - _ _ _  ___ 

New York $15,417.0 I $1,915.5 
North Carolina $6,037.1 I $670.7 

1 Indiana 1 $3,814.2 1 $353.8 1 $1,096.1 I $648.5 I $31.8 1 $5,944.4 

$6,986.2 $2,707.8 1 $110.9 $27,137.3 
$2,237.7 $1,032.7 1 $77.1 $10.055.2 

_I_ -- 

I Iowa I $4.356.8 I $271.9 1 $990.8 $467.2 I $26.4 1 $6.113.1 

Ohio 

1 Kansas 1 $2.784.4 I $187.1 1 $684.1 I $339.7 I $35.0 I $4,030.2 

$8,374.2 I $564.2 1 $2,235.6 1 $1,330.4 I $94.6 I $12,599.0 

1 1 ~  __ $699.0 1 $474.8 1 E:; 1 $4,978.1 - I Kentucky 1 $3,643.6 1 $121.7+ 
Louisiana $5,100.7 $305.7 $1,024.8 $427.4 $6.900.1 

__I-_ 

Oklahoma 

1 Maryland 1 !§$,;;T; 1 $180.6 I $1,134.5 I $606.0 I $24.7 I $5,443.4 
Massachusetts $340.9 I $1,130.1 1 $823.4 I $39.1 I $6.790.0 

$2.603.5 1 $142.0 1 $858.9 I $493.5 I $14.1 I $4.112.1 

$529.6 1 $2,548.5 I $1,035.8 I $71.3 1 $11,842.8 1 $372,0 I $1.982.9 I $770.3 I $43.9 I $5.988.4 
Michigan 

Minnesota 

Oregon 

Pennsylvania 

Puerto Rico 

$1,520.6 $156.3 $546.1 $536.0 $26.2 $2,785.3 
$7,644.9 $557.1 $1,834.5 $1,284.2 $58.7 $11,379.3 
$1,079.5 $80.6 $1,037.4 $325.2 $14.8 $2,537.5 

South Carolina $1,102.7 I $75.2 I $222.3 I $210.2 1 $17.9 1 $1,628.3 
Tennessee $2,356.3 I $109.2 I $692.8 I $368.0 I $21.2 I $3.547.6 
Texas $26,130.8 $15,950.2 I $1,600.3 I $5,785.2 I $2,695.8 I $99.2 1 
Virginia $3.806.3 I $196.0 I $1,293.3 I $722.8 I $43.6 I $6.061.9 

1 $123.2 1 Commonwealth of the 
Northern Mariana Islands 

Washington 

$28.7 1 

$5,765.5 1 $717.3 1 $1,580.0 I $1,502.7 I $190.6 1 $9,756.0 

$61.8 1 

Wisconsin 

$65.8 

$3.550.5 I $385.1 I $1.467.5 I $758.7 I $24.2 I $6.186.0 

$9.7 I $289.3 

Guam 
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$263.9 $223.6 I $2.0 1 $8.6 I $29.7 I $0.0 I 



Findings - State Need 

Alabama 

Exhibit 2.2: State 20-Year Need Reported by System Size (in millions of January 2007 dollars) 

$998.5 1 $2,709.8 I $387.2 1 $3.8 1 $4,099.4 
Alaska $85.1 I $302.3 I $363.8 1 $61.1 I $812.4 

I California I $21,345.9 1 $14,098.1 1 $3,500.9 1 $101.4 1 $39,046.3 1 

Arizona 

I Colorado I $2.079.0 I $3.246.6 I $1.073.2 1 $1.3 I $6.400.1 1 

$4,381.4 I $2,121.3 I $889.4 I $18.5 1 $7,410.7 

I $288.3 1 $451.2 1 $627.0 I $27.5 1 $1,394.0 1 
~ ~~ 

I c G e c t i c u t  

Nevada 

New jersey 

New York 

$0.0 

$2,098.2 $291.2 $287.7 $14.2 $2,691.3 
$3,636.5 $3,502.2 $619.4 $203.6 $7,961.6 
$17,956.6 $5,434.9 $3,619.7 $126.2 $27,137.3 

I Georgia I $2,663.4 1 $4.716.0 I $1,544.5 1 $13.8 1 $8.937.7 1 

North Carolina 

I 
1.- - 

$3,043.9 I $4,907.5 I $1,734.1 I $369.7 I $10,055.2 

$5,248.1 I 
$1.417.2 [ 

__-- 

Oklahoma 

$110.2 1 
$176.3 T --__ 

$714.8 1 $1,917.2 1 $1,457.9 1 $22.3 I $4,112.1 

$15,017.1 1 
$5,944.41 

Oregon 

$18.441 $6,113.1 1 
$766.5 $2.017.8 $4.030.2 

$674.2 I $958.2 I $1,097.3 I $55.6 I $2.785.3 

I Kentucky I $757.5 1 $3,879.0 1 $340.5 1 $1.1 I $4,978.1 1 

Pennsylvania 

$5,443.4 
$14.9 1 Louisiana $1,281.0 1 

Marvland $3,924.1 $853.3 I $567.8 1 $98.2 I 

$3,950.8 1 $4,542.2 1 $2,604.6 [ $281.8 1 $11,379.3 I 

Massachusetts $1,683.3 I $4,649.7 I $424.0{ I-_ $32.9 1 _II $6,790.0 1 -t $4,952.6 1 $4,677.0 I $1,740.9 $472.2 $11,842.8 

South Carolina 

Tennessee 

Texas 

Minnesota $672.0 I $3,631.7 I $1,416.5 I $268.3 I $5,988.4 
$227.0 1 $1,432.2 1 $1,574.5 1 $9.6 1 $3.243.3 

$295.4 $806.1 $510.6 $16.2 $1,628.3 
$555.8 $2,224.9 $738.1 $28.8 $3,547.6 

$7,614.8 $13,376.3 $5,091.9 $47.7 $26,130.8 

Missouri $1,342.2 1 $3,860.3 I $1,844.0 1 $39.1 I $7,085.6 
$379.0 I $632.2 1 $749.4 I $16.0 1 $1.776.6 

Wash i nEto n $2,686.7 I $4,586.7 I $2,366.6 I $116.1 I $9,756.0 

Commonwealth of the 
Northern Mariana islands 

U.S. Virgin Islands 

$0.0 $158.6 $130.6 $0.0 $289.3 

$0.0 $197.4 $55.9 $0.0 $253.3 - 
Subtotal 
Total State Need 

$203.1 $476.4 Hi9 .9  $0.0 $899.4 
$116,342.1 $145,051.1 $59,429.5 $4,068.2 $324,890.8 

Guam I $203.1 I $60.8 I $0.0 I $0.0 I $263.9 I 

* For the 2007 DWINSA the need for states that opt out of the medium system portion of the survey is presented cumulatively and not by state. The list of the 14 
partially surveyed states can be seen in Exhibit 2.4. 
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Exhibit 2.3: Overview of 20-Year Need by State 

J-ii-ii: . . . . . . . . . . .  . . . . . . . . . 
. . . . . . . . . . . . , . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . 
. . . . . . . . . .  . . : _ ;  - ' ' ' _ _ :  . . .  . .  . . . .  

a- American Samoa 

4 Guam 

1. Commonwealth of the Northern Mariana islands 

* The list of the 14 partially surveyed states can be seen in Exhibit 2.4. 

District of 
Columbia 

1 

a Puerto~ico 

US. Virgin islands 

I 20-year need in billions of I January 2007 dollars 

0 Partially surveyed states* 

Less than $1.0 

$1.0-$2.9 

$3.0-$10.0 

More than $10.0 

- Does not include needs for American Indian and Alaskan Native Village water systems. 
-The needs for American Samoa, Guam, the Commonwealth of the Northern Mariana Islands, and the U.S. Virgin Islands are less than 
$1 billion each. 
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Findings - State Need 

States that received the minimum DWSRF allotment of 1 percent in the most recent 
allocation were given the option of surveying only the large systems in their state, and not 
collecting data for medium-sized systems. (Small system data were collected by EPA.) ‘This 
option was provided to reduce the burden on these stares and allow for resources to be 
focused on the large systems. Of the 24 states (including Washington, D.C. and Puerto Rico) 
that received the minimum allocation based on the 2003 DWINSA findings, 14 chose this 
“partially surveyed option. For these states, the medium system need was estimated based 
on data from fully surveyed states. Because this method does not meet the Assessment‘s 
stringent data quality objectives at the state level, the needs of these states contribute to the 
estimate of the total national need but are not reported individually by state. Exhibit 2.4 
shows the large and small system need estimated by state, and the total medium system need 
for the partially surveyed states. 

Exhibit 2.4: State 20-Year Need Reported for Partially Surveyed 
States (in millions of January 2007 dollars) 

More of the need of the partially surveyed states is for small and medium systems than 
among the rest of the nation. Large system need makes up a relatively small share of the total 
among partially surveyed states because these states generally do not have as many systems 
serving more than 100,000 persons as other states. 
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2007 Drinking Water Infrastructure Needs Survey and Assessment 

Changes in State-Specific Need through Assessment Cycles 

As shown in Exhibit 2.5, the state-specific results of the 2007 Assessment, when compared 
to previous Assessments, show that states’ needs change, and some change more significantly 
than others during the 4-year intervals between Assessments. Changes in relative needs of 
states from one Assessment to the next can be attributed to two primary factors: 

Changes in Projects Planned, Initiated, and Completed. Congress specified 
that the DWINSA be repeated at 4-year intervals to capture changes in system 
infrastructure needs. Changes in the reported needs of individual systems from 
one survey period to the next can have a significant effect on the overall state need. 
For instance, in one Assessment a state may have a large system that has identified 
a project with very substantial costs. During that Assessment cycle, that state’s 
need may be increased due to this large project. However, if construction of this 
project begins prior to the next Assessment cycle, those needs would no longer be 
included, and this state’s need may be lower. In addition, conditions within a state 
may change dramatically over a 4-year period and have an impact on that state’s 
need. For example, Louisiatla’s needs increased substantially from 2003 to 2007 to 
address the post-Hurricane Katrina infrastructure needs of water systems in New 
Orleans and the surrounding area. 

22 

Changes in National and State Assessment Approaches. State-specific needs 
will be affected by how the Assessment has evolved since the first Assessment was 
conducted in 1995. The Assessment’s “bottom-up” approach of submitting and 
accepting documented needs on a project-by-project basis for each individually 
sampled system has remained essentially unchanged. However, significant 

changes that can have an impact on individual states needs 
have been implemented regarding the parties responsible for 
data collection, the type of documentation required to support 
acceptance of an identified need, and policies and approaches 
implemented to ensure complete and quality data collection 
by the states. The 2003 Assessment provided flexibility to the 
states and water systems regarding approaches for estimating 
longer term rehabilitation and replacement needs. States not 
only used different assumptions for estimating those needs 
but also invested different levels of effort into conducting the 
Assessment. The 2007 Assessment put considerable emphasis 
on gaining consistency across all states and water systems in 
both the means and the level of effort for these estimations. This 
was done through the establishment of well-defined policies 
on project documentation requirements and mechanisms to 
track each state’s progress in achieving a complete assessment of 
needs. The policies and mechanisms are described in Appendix 
c. The impact of the policies varied by state, depending on their 
approach to the previous A ~ ~ ~ ~ ~ ~ ~ ~ ~ .  

Adele Basham, Nevada Department of Environmental Protection 
Raw water and finished water transmission mains are laid 
for an arsenic treatment project in Nevada’s Moapa Valley. 



Findings - State Need 

Exhibit 2.5: Historic State Need Reported for Each DWINSA (20-year need in 
millions of January 2007 dollars) 

Alaska 

Arizona 

Arkansas 

California 

Coloiaclo 

_l__l_l. 

________ 

.- ~. 

Connecticut 

Delaware 

1 $190.5 1 $543.8 I $178.9 I $874.2 District of 
Colunibia __ 
Florida / $6.276.3 I $4.891.3 1 $18,009.5 I $12,823.1 

Idaho $854.5 $677.6 $870.4 * 

Illinois $7,744.9 $8,076.4 $16,160.9 $15,017.1 

Indiana $2.424.5 $2,224.2 $4,827.7 $5.944.4 

Iowa $3.265.9 $3.738.6 $4,195.5 $6,113.1 

Kansas $2,861.4 $2,161.6 $2,312.1 $4,030.2 

Kentucky $3,220.0 $2,323.7 $3,363.2 $4,978.1 
___ 

Louisiana $2,828.1 $1.671.7 $4,917.4 $6,900.1 

Maine $1,253.0 $654.8 $996.0 * 

Maryland $1,859.9 $2,194.6 $4,745.5 $5,443.4 

Massachusetts $8,606.9 $7.717.7 $10,243.3 $6,790.0 

Michigan $6.423.3 $8,915.4 $13,543.7 $11,842.8 

Minnesota $3,529.0 $4,070.6 $6,538.3 $5,988.4 

Mississippi $2,281.8 $1,787.1 $1,969.1 $3,243.3 

Missouri $2,720.1 $2.862.8 $7,134.3 $7,085.6 

Montana $959.3 $1,145.1 $945.1 

Nebraska $1,379.5 $1,092.8 $1,621.3 $1,776.6 

Nevada $759.9 $791.2 $1,092.2 $2,691.3 

New Hampshire $1,038.0 $655.9 $713.2 * 

New Mexico 

New York 

North Carolina 

North Dakota 

Ol l lO 

Oklahoina 

Oregon 

- ~ _ _ _  

__ 

Pennsylvania 

Puerto Rico 

Rhode Island $950.7 $757.9 $482.1 * 

South Carolina $2.114.8 $1,077.6 $1,491.5 $1.628.3 

South Dakota $823.3 $577.5 $1,185.2 * 

Tennessee $2,709.0 $1,851.9 53,317.3 $3,547.6 

Texas 1 $17.900.6 $17,161.7 $33,729.8 $26,130.8 

Utah $1,513.5 $674.9 $846.4 * 
- 1 $664.9 1 Verinont $403.1 1 $472.7 1 * 

Vi rgi ilia $4.262.0 $2,699.4 $3,430.6 $6,061.: 

Washington $5.835.5 $5,184.2 $7,988.6 $9,756.C 

West Virginia $1.578.3 $1,339.6 $1,032.1 * 

Wisconsiii $2.703.2 $4,068 7 $7,110.2 $6,186.0 

Wyoming $565.6 $580.8 $357.0 * 

Anierican Samoa 

$289 3 

$253.3 

* For the 2007 DWiNSA the need for partially surveyed states that opted out of the medium system portion of the survey is presented cumulatrvely and not by state. 
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Continuing Evolution of the DWINSA 
Each DWINSA’s approach, policies, and guidelines influenced the total national need and 
individual state needs reported for that effort. In all cases, specific project documentation 
requirements and data quality objectives were set by a workgroup of state and EPA 
stakeholders and maintained by EPA. If the 2003 Assessment represented a success in 
better capturing longer term needs than the 1995 and 1999 efforts, the 2007 Assessment’s 
achievement was in helping guide states toward a more consistent methodology in assessing 
those types of needs. EPA believes the development and implementation of the more refined 
and specific project allowability policies (further outlined in Appendix C) resulted in the 
2007 Assessment representing the most thoroughly planned and comprehensive of the four 
Assessments conducted. 

EPA’s quadrennial Assessment will continue to evolve, with each cycle providing valuable 
input as to how the next Assessment can be improved. In addition, it is anticipated that 
challenges which may not have been significant in previous Assessments will arise and affect 
water utilities. EPA will work with the states to improve each survey while maintaining the 
integrity of the Assessment. 

One objective of the 2007 Assessment was to improve the consistency of needs estimates 
across states and water systems. ‘These project estimates rely heavily on required supporting 
documentation. Based on the documentation provided, many water systems are using asset 
management strategies to better understand their longer term infrastructure investment 
needs and to implement more decisive and compelling planning. ‘This planning helps achieve 
the necessary support from rate payers, investors, and local and state governments to gain 
adequate financial support to address these needs. However, it is also clear that for a number 
of systems there remains a significant gap between identifying their inventory of assets and 
their knowledge of that infrastructure’s condition or remaining useful life. For the 201 1 
Assessment, EPA will work 
with the states to examine 
how the exercise can not only 
capture an updated status of 
asset planning by water systems 
but also further the adoption of 
such planning. 

Sarah Hudson, Indiana DWSRF 
The City of Fort Wayne, Indiana constructed a new pump building to 
remedy poor pumping configurations, allowing storage facilities to be 
more fully used. 
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Key Observations on Each Assessment’s Approach 

1995 

For the first survey, conducted in 1995, the DWSRF was not yet in existence and EPA worked directly with 
many utilities to complete the survey with limited involvement from the states. Astate/EPAworkgroup helped 
plan and design the Assessment. Some states participated in data collection; however, many were unable 
to invest resources beyond encouraging system cooperation. In addition, the 1995 Assessment included 
needs for raw water dams and reservoirs, projects that were later determined to be DWSRF-ineligible for 
future Assessments. (Note - while needs for dams and reservoirs were included in 1995 Assessment, 
these needs were removed in the calculation for the 1998 through 2001 DWSRF allotments.) 

1999 

For the 1999 Assessment, the federal DWSRF program had been established and project-eligibility criteria 
were defined that specifically excluded raw water dams and reservoirs. Therefore these infrastructure 
needs were not included in the 1999 Assessment. The DWINSA workgroup established Assessment 
policies regarding water meters, backflow-prevention devices, and service lines. Although these needs 
were considered allowable for the Assessment, constraints were placed on documentation of ownership 
and whether projects for their replacement could be included. New to the 1999 Assessment was the 
inclusion of the need of not-for-profit noncommunity water systems. Also, state programs were expected to 
participate in data collection for this Assessment. 

2003 

Refinements made to the survey instrument in 2003 encouraged systems and states to think more 
broadly about systems’ existing infrastructure condition and deficiencies, particularly in regard to long- 
term needs for replacing or rehabilitating their existing infrastructure assets. Considerable effort was 
invested in promoting a comprehensive approach to inventorying existing assets and estimating the needs 
for likely rehabilitation or replacement over the next 20 years. EPA provided flexibility to surveyed water 
systems and their states to forecast these longer term needs. In the 2003 Assessment, states and systems 
responded with varying means of determining asset inventories and with different assumptions about the 
life cycles of those assets (e.g., estimates of when buried pipe would need to be replaced or rehabilitated). 
In addition, the workgroup amended policies regarding the replacement of water meters as an allowable 
need. In 1999, meter replacements were allowed only if documentation was provided indicating that 
the system owned the meter. In 2003, documentation of ownership was not required. These changes 
resulted in a significant increase in the total national need and an increase in most states’ individual state 
needs. EPAs objective to better capture the true 20-year need was met, but the states and EPA agreed 
that a more consistent methodology should be pursued in the next Assessment effort. 

2007 

In planningfor the 2007 Assessment, EPA and the states came to a consensus that more consistency was 
needed across the states in regard to both methods for determining needs and each state’s approach to 
capturing those needs. Building on the methods and approaches used by the states in the 2003 effort, 
consensus was reached on consistent policies regarding replacement and rehabilitation assumptions 
and documentation requirements to support survey-allowable projects. EPAs quality assurance reviews 
included significant efforts to ensure the policies were followed by all states. 



Unique Needs of Water Systems in U.S. 
Territories 
Under SDWA §1452(a)(l)(D)(ii), Congress allocates 0.33 percent 
of DWSRF monies to the U.S. Territories (e.g., American Samoa, 
the Commonwealth of the Northern Mariana Islands, Guam, and 
the US. Virgin Islands) to be used as grants for water systems. 
For the 2007 Assessment, EPA mailed questionnaires to all large 
systems and to a probability sample of medium-sized systems 
in the US.  Territories to assess the needs of water systems on 
these islands. 

The Assessment data showed that water systems in the territories 
face unique challenges in providing safe drinking water to their 
citizens. Whiledrinkingwater issuescan varyfrom island to island, 
the overall challenges for all of the U.S. Territories include: 

Exhibit 2.6: 20-Year Need 
Reported by U.S. Territories 

American Samoa $92.8 

Guam I $263.9 

I $289.3 
Commonwealth of the 
Northern Mariana islands 

U S .  Virgin Islands 3 $253.3 

"20-year need in millions of January 2007 
dollars. 

- - - ___________________ -- - -- -I - - 

- ~ _ _ -  - __________ 

Rapidly Deteriorating Infrastructure. In many island climates, corrosive soils and years of 
delivering previously untreated water have contributed to a prematurely deteriorated distribution 
system. Inadequate storage and lack of redundancy in the water systems make it difficult to take 
infrastructure off line for required maintenance or replacement. 

Seasonal, Transient Customers. A high volume of tourists creates considerable fluctuations in 
seasonal water demand that are difficult to design for. Cruise ships and other forms of tourism 
present huge peak demands on water systems already working at capacity. 

Limited Source Options. The ability to serve existing homes as well as a growing population is 
limited by a lack of quality sources of water. The islands' water supplies are dependent upon limited 
fresh water sources, ground water aquifers which are susceptible to contamination, and the use of 
rainwater catchments. 

Ground Water Contamination. Aquifer contamination from waste and sediment runoff, on-site 
wastewater treatment systems, illegal dumping, and salt water intrusion threatens the quality and 
quantity of water pumped from aquifers. 

U.S. Virgin Islands 

Due to limited ground water supply and aging infrastructure, the US.  Virgin Islands, including the islands of 
St. Croix, St. John, and St. Thomas, face current and future water shortages. On St. Croix many homes have 
requested new water service from the island's single municipal water system, but their requests cannot 
be met due to inadequate supply and the lack of piping to connect them to the system. Approximately 85 
percent of St. Croix's pipe is ductile iron. Much of this pipe was installed over 50 years ago, has corroded, 
and must be replaced. In addition, desalinization plants on all three islands must be replaced because 
many have been in operation for over 20 years (well beyond manufacturer recommendations) and are 
in disrepair due to age and little or no maintenance. Fluctuations in demand from seasonal, transient 
customers on cruise ships also significantly strain undersized water treatment facilities on St. John and St. 
Thomas. Demand for water on St. John fluctuates from 100,000 gallons per day during the low-demand 
season to over 300,000 gallons per day when demand is high. This situation leads to operational problems 
and water shortages. 



American Samoa 

EPA has estimated that up to 50 percent of the population of American Samoa lacks safe drinking water. 
This shortage is due, in part, to ground water contamination which is becoming a concern because the 
main aquifer lies beneath thefastestgrowingarea in the territory, the Tafuna Plains. In addition to the strain 
on the aquifer from increased withdrawals, population development has resulted in increasing human and 
animal pollution. Already 17 percent of residents tested positive for leptospirosis, a potentially deadly 
waterborne disease associated with animal waste. Contributing further to the problem, the vegetative 
buffer mitigating the amount of pollutants reaching the ground water is decreasing with the increase in 
building construction. 

Commonwealth of 

The Commonwealth Utility Corporation in Saipan, the largest island in CNMI, is unable to provide 24-hour 
water service to over 40 percent of its customers because of the inadequate number and poor condition 
of its water sources, coupled with system leakage caused by extremely old and dilapidated infrastructure, 
Many water system facilities, including transmission and distribution mains and storage tanks, pre-date 
World War II and require replacement. Salt water intrusion threatens the quality of ground water sources 
and is a serious issue on Saipan, where it has led to exceedingly high salinity levels in the drinking water. 
Due to the high salinity of the water, most residents drink bottled water. 

e Northern Mariana lslands (CNMI) 

Guam 

Guam faces significant challenges posed by pollutants entering drinking water sources both from 
unmanaged sewage, including many unsewered areas with individual on-site systems only, and from 
problems associated with erosion and runoff. The sole source limestone/karstic aquifer that serves most 
of Guam is highly susceptible to surface contamination and, based on further study, may be designated as 
ground water under the direct influence of surface water. Guam's water system also suffers from general 
dilapidation of infrastructure. 

"I 1 

-- 
Barry Pollock, EPA Region 9 

In 2005, the catastrophic failure of a 1 mi/lion gallon storage tank in Guam (left) damaged two neighboring tanks, knocking one 
of them out of service (right) and reducing the system's storage capacity by 25 percent. 
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EPA Region 9 
A water tank level gauge displays the water level in the tank using a 
floating buoy to move thegauge. This tank has 19 feet of water in it and 
can hold up to 24 feet. 
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The 20-year period captured by the 2007 Drinking 
Water Needs Survey and Assessment (DWINSA) runs 
from January 1, 2007, through December 31, 2026. 
The Assessment is based on a survey of approximately 
3,250 community water systems and an adjustment of 
findings from previous surveys for the needs of not-for- 
profit noncommunity water systems and water systems 
serving American Indian communities and Alaskan 
Native Villages. Except where noted, the statistical 
and survey methodologies of the 2007 Assessment are 
identical to those used in the 1995, 1999, and 2003 
Assessments. ?he most significant change is related to 
the survey of medium systems, which is described in 
more detail later in this Appendix. 

U.S. Environmental Protection Agency (EPA), with 

Construction of a microfiltration treatment plant in Mankato, Minnesota. 
This project was funded by the DWSRF. 

input from a workgroup of state 
representatives, developed the methods for the 2007 Assessment. The questionnaire used 
in the 2007 Assessment was essentially the same as the 2003 Assessment questionnaire. 
However, the workgroup revised some of the project documentation policies and data 
collection procedures in order to ensure that a more comprehensive and consistent approach 
was applied by all of the states (see Appendix C for additional information on documentation 
requirements.) 

Assessing the Needs of Water Systems in States and U.S. 
Te r r i t o r ies 

The 1996 Safe Drinking Water Act (SDWA) Amendments direct EPA to assess the needs 
of water systems and to use the results of the quadrennial Assessment to allocate Drinking 
Water State Revolving Fund (DWSRF) monies. The DWSRF monies are allocated based 
on each state’s share of the total state need with a minimum of 1 percent of the state 
allotment guaranteed to each state, Puerto Rico, and the District of Columbia. The need 
represents all community water systems as well as not-for-profit noncommunity systems 
in the states, Puerto Rico, and the District of Columbia. The results of the Assessment are 
also used to allocate the 0.33 percent of the DWSRF appropriation designated for the U.S. 
Territories. Therefore, the Assessment was designed to generate separate estimates of need 
for the U.S. Virgin Islands and the Pacific island territories (Guam, American Samoa, and 
the Commonwealth of the Northern Mariana Islands). 
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Frame 

The frame is a list of all members (sampling units) of 
a population from which a sample will be drawn for a 
survey. For this Assessment, the frame consisted of all 
community water systems in each state, Puerto Rico, 
the District of Columbia, and the U.S. Territories. To 
ensure that the survey accounted for all community 
water systems in the nation, the universe of water 
systems was obtained from the federal Safe Drinking 
Water Information System (SDWIS-FED). SDWIS- 
FED is EPA's centralized database of public water 
systems. It includes the inventory of all public water 
systems and provides information regarding population 
served and whether a system uses ground water, surface 
water, or both. 

Each state was asked to review the frame and verify or 
correct all information on each system's source water 
type and population served. EPA used this updated 
information to create a database of the universe of 

-- community water systems. A sample of systems was 
then selected from this updated frame. 6: . I  

I ,  .-, c .x . 
Adele Basham, Nevada Department of Environmental Protection 

These substandard tanks (top) at the Three T Water system in Nevada Because there are thousands of water systems in the 
were replaced with a new tank (bottom) using a DWSRF disadvantaged 
zero percent interest loan. 

nation, E ~ A  rely on a random sampling of the 
systems identified in the frame. EPA set a precision 

target of 2 10 percent with 95 percent confidence. To meet this target, all large systems were 
surveyed, a random sample of medium systems was selected in each fully surveyed state, and 
a national random sample of small systems was selected. 

Stratified Sample 

To determine state need, water systems are grouped (stratified) by size (population served) 
and by source (surface or ground water). Exhibit A.l shows the possible population and 
source water strata. 

For the purposes of assigning a population to each system, consecutive populations are 
included in the system population because of the assumption that, in general, critical 
infrastructure of the selling-system would need to be sized to accommodate the demand of 
the population directly served by the system and the consecutive population. 

Systems are categorized as surface water if they have at least one source that is surface water or 
ground water under the direct influence of surface water (GWUDI). Systems are categorized 
as ground water if they do not have a surface water or GWUDI source. 'The ground water 
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category includes ground water systems and systems that do not have a source of their own 
and purchase finished water from another system (regardless of whether the purchased water 
comes from a surface water or ground water source). ?he decision to include purchased water 
systems in the ground water systems category was based on the 1395 Assessment's findings 
that, in general, indicated the needs of purchased water systems more closely resemble those 
of ground water systems than of surface water systems with source water treatment. 

~ ~ ~ ~ ~ ~ ~ ~ i i ? ~  the ~~~~,~~~ :ti Large ~.~~~~~~~ 

For the 2007 Assessment, d large system i s  defined as serving more than 100,000 persons, 
either through direct connections or as a wholesale water system. Because of the unique 
nature of systems in this size category an4 because they represent a large portion of the 
nation's need, these systems are sampled with certainv, meaning that all systems receive a 
questionnaire. In the previous Assessments (1395, 1399, 2003), the large system category 
was defined as systems serving populations of more than 40,000 or 50,000. The 2007 
Assessment set this category at a higher threshold to reduce costs and burden on the states. 
The overall precision targets were still met. Systems serving 50,000 to 100,000 persons were 
included in the approach for medium systems. 

Exhibit A.l: Community Water System Stratification for the 2007 Assessment 

I 

Large I 
Medium 

I 

5. 100.000 

50,001 - 100,000 

-- 
-- 

25,001 50,000 

10,001 25,000 1 I or 10,001 
50,000* 

___ - - - - 

3,301 - 10,000 

Sampled with certainty 
-All systems receive 

questionnaire 

_.._I.___.-.._ .. .-. . ...~ 1 
State-specific 

~ ~ .- ~ sarnples for 
participating states 

*In some states, systems serving 10,001 - 50,000 can be considered one stratum and precision targets can be met. The most 
efficient sample is drawn from each state. 
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Georgia 

Hawaii 

Idaho 

Illinois 

_____--.__I 

Exhibit A.2: Medium and Large Community Water System Sample Size 

202 16 218 48 16 64 

2 28 2 30 2 
44 1 45 1 1 

443 19 462 76 19 95 

_l_ll _l-ll̂_.l_--_______I__ 

1 Arkansas I 171 1 3 1  174 1 93 I 3 1  

Iowa 
Kansas 

Kentuckv 

1 California i 562 1 114 I 676 1 93 I 114 I 207 1 

132 3 135 44 3 47 

113 6 119 39 6 45 

259 7 266 107 7 114 
~~~~_~~ 

1 District of Columbia 1 - I  1 1  - I  1 1  

Maine 

Maryland 

Massachusetts 226 12 

I Florida I 338 I 44 I 382 1 75 I 44 i 119 I 

35 1 1 

55 21 5 26 

238 52 12 64 

Michigan 

Minnesota 

Mississippi 

Missouri 

292 14 306 51 14 65 

158 2 160 63 2 65 

195 2 197 164 2 166 

201 6 207 84 6 90 

I Louisiana I 216 I 8 1  224 1 91 I 8 1  99 I 

Nebraska 

Nevada 

New Hampshire 

42 2 44 22 2 24 

15 31 5 36 10 5 
35 2 37 2 2 

- 

1 Montana I 33 I 1 1  34 I - 1  1 1  1 1  

Each large system was asked to complete the questionnaire and return it along with 
accompanying documentation to its state coordinator. The state coordinators reviewed the 
questionnaires to ensure that the systems included all their needs, the information entered 
on the questionnaire was correct, and the projects were eligible for DWSRF funding. During 
their state reviews, states often contacted systems to obtain additional information. The 
states then submitted the questionnaire and all documentation to EPA for a final review. 

Of the 584 large systems that received a survey for the 2007 Assessment, 570 completed 
the questionnaire-a response rate of 97 percent. Exhibit A.2 shows the number of large 
systems in the frame as well as the sample size for each state. 
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South Dakota 

Exhibit A.2: Medium and Large Community Water System Sample Size, cont. 

41 1 1 42 I 1 1 

1 NewJersev I 215 12 I 227 I 55 I 12 I 67 

Tennessee 

1 North Carolina I 248 1 20 I 268 I 34 I 54 

264 I 18 I 282 I 105 I 18 I 123 

~ Oklahoma I 156 1 4 1  160 I 4 1  

Vermont 

Virginia 

Washmaon 

I Rhode Island I - I  2 1  2 

34 34 16 16 
145 18 163 32 18 50 
187 12 199 47 12 59 

1 South Carolina I 158 I 9 1  167 I 43 I 9 1  52 

West Virginia 107 3 1  110 I 3 3 

1 Texas I 922 1 46 I 968 1 74 I 46 1 120 
I Utah I 98 I 7 1  105 1 - I  7 1  7 

Wisconsin 

Wvomine I 27 
5 1  

- I  177 27 I 54 I 
- I  

59 

I American Samoa I - I  - I  1 
I Guam I 2 1  11 3 1  2 1  1 1  3 

2 2 2 2 Commonwealth of the 
Northern Mariana Islands 

U.S. Virein Islands 3 3 3 3 

Conducting the Survey of Medium Systems 

Medium systems, as defined for the 2007 Assessment, serve between 3,301 and 100,000 
persons. Exhibit A.2 shows the number of medium systems in the frame and sample by 
state. States with a dash in the medium system sample column opted not to collect data for 
these systems. 

For the 2007 Assessment, states that received the minimum 1-percent DWSRF allotment 
in the 2003 Assessment were given the option of not participating in data collection for 
medium-sized systems. ?his option was provided in order to reduce burden on the small 
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Systems Serving 
3,300 or Fewer 
Persons 

states that receive the same allotment regardless of the findings of the survey. Of the minimum 
allocation states, 14 chose not to participate in this portion of the survey. The medium 
system need for states that chose this option was estimated based on data from participating 
states. Because this method does not meet the Assessment’s formal precision targets at the 
state level, the needs of these partially surveyed states contribute to the estimate of the total 
national need, but medium system need is not reported individually by state. 

41,748 1 600 

For states that participated in the medium system portion of the survey, the data collection 
process was similar to that of large systems with the system completing the survey, the state 
providing input, and the final review conducted by EPA. 

Once the need for systems in the fully surveyed states was calculated, it was used to 
determine the need for the partially surveyed states. An average need per stratum from 
fully surveyed states was calculated and applied to the inventory of systems in the partially 
surveyed states. 

Of the 2,266 medium systems that were randomly selected and received a survey, 2,082 
completed the questionnaire for a response rate of 92 percent. 

Conducting the Survey of Small Systems 

Exhibit A.3 shows the total inventory and sample size for the national sample of small 
systems. Small systems, as defined for the 2007 Assessment, serve 3,300 or fewer persons. 
Because small systems often lack the resources to complete information collection requests 
and do not always have the resources to produce longer term planning documents, EPA 
does not ask these systems to complete a questionnaire. Instead, EPA collects the data by 
sending qualified, trained professionals to interview system personnel and document project 
needs. This process was used for small systems in the 1995 and 1999 Assessments as well 
as the 2007 Assessment. In 2003, in an effort to reduce costs, EPA used the 1999 need 
estimates adjusted to 2003 dollars. 

For the small system survey, a national sample of 600 systems was selected to represent 
the national need of the 41,748 small systems. To select this sample, EPA used two-stage 
probability proportional-to-size sampling (PPS) with six strata. Systems were stratified based 
on population served (i.e., less than or equal to 100, 101 to 500, and 501 to 3,300 persons) 

Exhibit A.3: Small Community Water System 
Sample Size 
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and source water type (i.e., ground or surface water.) Systems were grouped by county or 
clusters of counties. In the first stage, a random sample of counties or cluster of counties 
were selected. 'The probability that a county or county cluster was selected was proportional 
to the number of small systems in each stratum in the county or county cluster. In the second 
stage, five systems were selected randomly from each county or county cluster. This approach 
minimized travel and expenses for site visits. A total of 600 systems were selected. 

Needs data from the 600 small systems were collected by EPA contractors. To ensure that the 
data collected were as accurate as possible, EPA contracted with water industry professionals, 
including engineers, operators, and state primacy agency experts, to complete the small 
system surveys. These site visitors participated in a 2-day training session on the Assessment 
methodology and were trained to assess the current condition of a small water system and 
to estimate its 20-year needs. 

Since trained and qualified contractors completed the surveys on-site with the system 
representatives, there was a high confidence in the surveys. The surveys were submitted 
directly to EPA for review rather than first going through a state representative. After data 
collection, the needs of small systems were assigned to each state by multiplying the average 
need per stratum by the number of small systems in that stratum (from the inventory of 
small systems in each state). It is important to note that conducting a field survey in this 
manner allows for consistent estimation of project needs across all surveyed systems. 

System Weight 

As in the previous efforts, the 2007 Assessment assigned weights to the findings from each 
surveyed water system to determine total state needs. Because all large systems are included 
in the survey, each large system has a weight of 1. The state need for large systems was 
determined by summing the cost of each project for each system and then summing the 
need for each large system in the state. Systems were not re-weighted for nonresponse. 

For medium systems, EPA determined the number of 
water systems that must be included in each stratum 
in order to achieve the desired level of precision. The 
surveyed systems were selected and assigned an initial 
weight for their specific state equal to the total number 

EPA Region 9 
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of systems in that stratum divided by the number of systems in that stratum’s sample. A 
final weight was recalculated for each stratum with adjustments for non-response and 
systems changing stratum (population or source changes). Each fully surveyed state’s need 
for medium systems was determined by summing the cost of each project for each system, 
and then multiplying each system’s need by the system’s final weight. 

?he number of medium sized water systems selected from each stratum was determined 
by the total number of systems in that stratum (shown in Exhibit A.l), the percentage 
of that state’s need represented by that stratum in the most recent Assessment, and the 
relative variance of the need within that stratum in the most recent Assessment. ‘The sample 
is allocated among the strata in a manner that lets the survey achieve the desired level of 
precision with the smallest sample size for each state. 

Small system weighting was conducted in a manner similar to the medium systems, but was 
assigned on a national scale rather than a state-level scale. The small system national need 
is determined by summing the cost of each project for each system and then multiplying 
each system’s need by the system’s final weight. ‘The small system state need was estimated 
by determining the average system need for a stratum and multiplying the average by the 
number of small systems a given state has in that stratum. 

In compliance with the Paperwork Reduction Act (PRA) (44U.S.C. 3501 et seq.), the survey 
design and instrument were reviewed and approved by the Office of Management and 
Budget (OMB). The Information Collection Request (ICR) for the survey can be accessed 
in the Federal Register/Vol. 71, No.206/Wednesday, October 25, 2006/Notices ~62439 .  

Assessing the Need of Not-for-Profit Noncommunity Systems 

Not-for-profit noncommunity water systems (NPNCWS) are eligible for DWSRF funding. 
Tne 2007 need for NPNCWSs was based on the findings of the 1999 Assessment in which 
a statistical survey of these systems was conducted. These findings were adjusted to January 
2007 dollars using the Construction Cost Index (CCI). 

During the 1999 Assessment, EPA collected data from a national sample of 100 NPNCWSs 
through site visits. Unlike the sampling design for community water systems, the NPNCWS 
sample was not stratified into size and source categories because EPA lacked the empirical 
information on variance necessary for developing strata. ‘The sample used for the 1999 
Assessment for NPNCWSs was designed to provide a 95 percent confidence interval that is 
within a range of +/- 30 percent of the estimated need. 
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The national need for NPNCWSs was allocated among 
the states in proportion to the inventory of NPNCWSs 
in each state in a manner similar to that used for small 
systems. 

Assessing the Need of American Indian 
and Alaskan Native Village Water 
Systems 

The infrastructure need reported for American Indian I 
and Alaskan Native Village water systems was based 
on the findings of the 1999 Assessment. Because of the 
high level of confidence in the findings from 1999 and 

did not survey these systems 
again in 2007. Instead, EPA used the CCI to adjust the 
estimated need from 1999 2007 dollars to estimate 
the 2007 needs for these systems. The results are used to 
help determine how to allocate monies that are available through the DWSRF to American 
Indian and Alaskan Native Village water systems. 

Alaska Department of Environmental Conservation 
constraints, Alaskan Native Village water systems require specialized infrastructure 

to prevent freezing in permafrost conditions. Many Alaskan Natives 
re/y on water hauling stations such a5 this one to obtain their water 
for domestic use. 

American Indian Water Systems 

In 1999, all American Indian systems serving populations of 3,301 to 50,000 were 
sampled. These systems were given the choice of either completing the survey themselves 
or participating in an interview to capture their needs. For systems serving 3,300 or fewer 
persons, a random sample of systems were chosen and site visits were conducted by qualified 
and trained professionals. 

Alaskan Native Village Water Systems 

All Alaskan Native Village water systems were sampled in the 1999 Assessment. ‘The medium 
systems, serving populations of 3,301 to 50,000, were mailed a questionnaire. The needs of 
small systems, serving 3,300 or fewer, were developed by a roundtable of representatives from 
the Alaskan Native Villages, Village Safe Water, and the Indian Health Services (IHS), with 
assistance from EPA. Site visits to five Alaskan Native Village water systems were performed 
to confirm the roundtable’s findings. 
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To determine the scope of water systems’ 20-year need, data are collected in the form of 
capital improvement projects. States and other agencies work with the surveyed systems to 
identify applicable projects. To be included in EPA’s Assessments, each project had to meet 
each of the following four criteria: 

0 

e 

The project must be for a capital improvement. 

The project must be eligible for Drinking Water State Revolving Fund (DWSRF) 
funding. 

The project must be in furtherance of the public health protection goals of the Safe 
Drinking Water Act (SDWA). 

The project must be submitted with supporting information that documents the 
three other criteria are met. 

Projects included in the Assessment generally fall into one of two categories that describe 
the reason for the project: 

Replacement or rehabilitation of existing infrastructure due to age or deterioration. 

New or expanded infrastructure to meet an unmet need for the current population 
or to comply with an existing regulatory requirement. 

Projects for infrastructure generally expected to need rehabilitation or replacement in the 
20-year period covered by the Assessment were accepted with minimal documentation 
describing their scope and the reason for the need. However, other types of projects required 
independently generated documentation that not only identified 
the need but also showed clear commitment to the project by the 
water system’s decision-makers. Exhibit B. 1 summarizes the types of 
projects that were included and the types that were unallowable. 

For the purposes of assigning a cost to each need, the survey required 
that the water system either provide an existing documented cost 
estimate or the information necessary for EPA to assign a cost. 
This information was referred to as the “design parameter” and is 

discussed in more detail in this Appendix. 

Survey I nst r u me n t 
As with previous Assessments, the 2007 questionnaire was the survey 
instrument for reporting all needs. All large water systems and a 
random sample of medium systems were mailed a survey package, 
which included the questionnaire, instructions for completing the 

Photo by Robert Barles 
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Exhibit B. 1: DWINSA Allowable and Unallowable Projects 

Criteria: 
Eligible for DWSRFfunding 

Capital improvement needs 
In furtherance of the public health goals 
of the SDWA 
Within the Assessment time frame 

e Adequate documentation 

Project Types: 
New or expanded/upgraded 
infrastructure to meet the needs of 
existing customers 

existing undersized or deteriorated 
infrastructure 

Replacement or rehabilitation of 

. 

. . 
0 . 
. 

. 

Raw water reservoir- or dam-related needs 

Projects needed primarily to serve future population growth 

Projects solely for fire suppression 

Projects for source water protection 

Non-capital needs (including studies, operation and maintenance) 

Needs not related to furthering the SDWAs public health 
objectives 

Acquisition of existing infrastructure 

Projects not the responsibility of the water system 

Needs associated with compliance with proposed or recently 
promulgated regulations (Derived instead from EPA's economic 
analyses and added to the national total) 

Projects or portions of projects started prior to January 1,2007 
Projects or portions of projects needed after December 31,2026 

questionnaire, and a list of codes used to convert the information to a database format. 
These documents were also used by the site visitors for recording small system needs. 

'The instructions provided to the water systems included information on the background 
and purpose of the Assessment as well as how to identify projects that should be included 
in the questionnaire. In addition to infrastructure needs, the survey also requested basic 
information from the water systems such as the size of the population served, the number 
of service connections, the production capacity, the source water type, and the system's 
ownership type. This information was compared to the information used for the sample 
frame. Discrepancies in source and population were investigated to ensure accurate 
information was used for the statistical sample. 

Project Documentation 

Each project listed on the questionnaire was required to have accompanying written 
documentation of its scope and why it was needed. Written documentation included master 
plans, capital improvement plans, sanitary survey reports, and other sources of project 
information. Whether the documentation could be written for the 2007 Assessment or had 
to be pre-existing depended on the type of project that was described. All documentation for 
every project was reviewed by EPA to ensure that the project met the allowability criteria for 
the Assessment. See Appendix C for more information on the project allowability policies. 
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Cost Estimates and Modeling 

As with previous Assessments, costs assigned to projects were obtained in one of two ways. 
If the system had an existing documented cost estimate that met the documentation criteria 
of the survey, this cost was adjusted to 2007 dollars and used for that system’s need. ‘This is 
the preferred approach for assigning a cost to a project. If no cost estimate was available, the 
system was asked to provide information (design parameters) necessary for EPA to model 
the cost of the project. Cost models were built from the documented cost estimates provided 
by other survey respondents. 

Acceptable forms of documentation for cost estimates were capital improvement plans, 
master plans, preliminary engineering reports, facility plans, bid tabulations, and engineer’s 
estimates that were not developed for the 2007 Assessment. Each project with an associated 
cost was required to provide the month and year of the cost estimate in order to allow an 
adjustment of the cost to January 2007 dollars. 

Systems that had cost estimates were encouraged to submit design parameters regarding 
size or capacity of the infrastructure. For example, a tank is described in terms of volume 
in millions of gallons, treatment plants are based on capacity in millions of gallons per day, 
pipe parameters are diameter and length. Over 70 project types of need were used to describe 
projects and link design parameters to cost. This combination of the specific type of project, 
costs, and parameters was used as input to develop cost models. Prior to input to the cost 
models, the cost estimates were normalized for both time frame and location. Cost estimates 
prior to January 2007 were adjusted to January 2007 dollars using the Construction Cost 
Index (CCI). Regional variations in construction costs were normalized by location using 
the RS Means “Location Factors Index.” RS Means is a subsidiary of Reed Construction 
which publishes an annual index used to calculate construction costs for a 
specific location. ?he factor multiplier is expressed as a relationship to the 
national average of 1. 

Although over 70 different types of need were used, a few project types could 
not be modeled. These types of need were unique to individual systems and 
did not lend themselves to modeling (examples include de-stratification of 
a surface water source, pump controls and telemetry, and security features 
other than fencing). 

Ultimately some projects were not able to be assigned a cost because a 
cost estimate from the system was not provided and project information 
submitted on the survey did not include the necessary design parameters 
required for modeling. 

Photo by Michelle Lee 
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Web Site and Database 

EPA used a 2007 surevy-specific Web site to provide an efficient method of tracking and 
monitoring questionnaire responses for states and Regions. The Web site allowed controlled 
viewing of survey information and provided a means for states to provide additional project 
information if needed. Water systems, state contacts, and EPA had secure login access to 
the Web site. The Web site was a modification of the one used successfully for the 2003 
Assessment. 

Once logged into the Web site, water systems had access to their own project data, states 
had access to all project data for the water systems in their state, and EPA regional offices 
had access to the project data of states within their region. Web site users were given “read 
only” or “read/write” access depending on whether information posted to the Web site could 
be changed by that entity. This created a transparent process and open communication 
between systems, states, and EPA while also maintaining a secure environment so that 

persons without reason to see the data did 
not have access. 

The Web site also served as a means of 
communication between states and EPA. 
As EPA completed the quality assurance 
reviews of each questionnaire, the 
information was uploaded to the Web site 
database along with specific indications 
of any changes that had been made to 
the projects and why the changes were 
implemented. 

Each state was able to view all its 
systems’ projects and submit additional 
information for projects that had been 
changed or deemed unallowable through 
EPA’s quality assurance review. 

Quality Assurance 

As with all three earlier Assessments, the findings of the 2007 Assessment are reinforced by 
adherence throughout the project to the principles embodied in the EPA Guidelines for 
Ensuring and Maximizing Information Quality. The most fundamental assurance of the 
high degree of information quality is the implementation of the Agency’s Quality System. 
EPA implements the system through the development of a quality assurance project plan 
(QAPP) for each project, which details the specific procedures for quality assurance and 
quality control. 
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Because the Agency uses the results of this Assessment to allocate DWSRF capitalization 
grants to states, this Assessment (like those that preceded it in 1995, 1999, and 2003) sought 
to maximize the accuracy of the state-level estimates of infrastructure needs. Decisions about 
precision levels, policies, and procedures were established by a state/EPA workgroup that 
met regularly during the 2007 Assessment. 

Accuracy was maximized at the national, state, system, and project levels through the 
following steps. First, since this was a sample survey, the workgroup established targets for 
precision of estimates in the sampling to shape the national sample design. These precision 
targets are discussed in Appendix A. 

Second, EPA used quality assurance procedures from the QAPP to ensure that “eligible 
infrastructure” was clearly defined and that documentation standards were rigorously 
enforced. As noted previously, for a project to be included in the 2007 Assessment, systems 
and states had to submit documentation describing the purpose and scope of each project. 
‘The documentation was reviewed by EPA to determine whether each project met the 
eligibility criteria. ‘The workgroup established the documentation requirements so that 
uniform criteria were applied to all questionnaires. 

Of the 94,852 projects submitted to the survey, EPA accepted 79 percent. ‘The 2 1 percent 
that were not allowed failed to meet the documentation criteria or appeared to be ineligible 
for DWSRF funding. Some projects were adjusted to correct a variety of measurement 
problems, such as overlaps between two projects (raising the issue of double-counting), 
inconsistency of recorded data with project documentation, and the use of overly aggressive 
(short) infrastructure life cycles by states where system planning documents were not used 
or available. 

‘Third, after the survey review process, the project data were entered into a database using 
dual data entry procedures to ensure the information was correctly transferred. The uploaded 
data then went through a systematic verification process to identify any outliers or data- 
entry errors. Each project, the systems’ source water type, total pipe length, population, and 
number of connections were reviewed for any unusual entries. ‘The data were then compared 
at the state and national levels to identify any outliers in the data. EPA investigated the 
outliers by reviewing the system’s project documentation. If the documentation did not 
provide enough information to verify the project, EPA contacted the state or the system for 
confirmation. 
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'indsor Dam at the Quabbin Reservoir in Massachusetts. 
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EPA recognizes that it is critical to the credibility of the 
2007 Assessment and fairness to the states that EPA 
work with the DWINSA workgroup to set clear and 
well-defined data collection policies and for EPA to 
apply these policies consistently to all systems and states. 
The policies are aimed at ensuring that the Assessment 
meets its Congressional intent, maintains the credibility 
of the findings, and establishes a level playing field for 
the states. To this end, the policies developed ensure 
two essential criteria - that only allowable needs be 
included, and that all needs be adequately documented 
according to Assessment criteria. 

Project Allowability 

~ t t i i  McRignt. North Caroltna Departmeni of Etivtronrnent ana Natural ResoJrces 
Construction of a pump station at the Neuse Regional Water and Sewer 
Authority in Kinston, North Carolina. This project was identified in the 
2003 Assessment and partially funded by the DWSRF: 

Because the findings of the Assessment are used to allocate DWSRF monies, only needs 
associated with DWSRF-eligible projects are included in the findings. Eligibility criteria 
for the DWSRF are established in the Safe Drinking Water Act. SDWA Section 1452(a)(2) 
states that DWSRF funds may be used: 

“only f i r  expenditures (not including monitoring, operation, and maintenance expenditures) 
of a ype or category which the Administrator has determined, through guidance, will 
facilitate compliance with national primary drinking water regulations applicable to the 
system under Section 1412 or otherwise signzjicantly further the health protection objectives 
of this tith.. . . ’’ 

Needs are submitted in the form of capital infrastructure projects. To be considered an 
allowable need, a project must be eligible for DWSRF funding, be in furtherance of the 
public health protection objectives of SDWA, fall within the prescribed 20-year time frame 
(January 1, 2007, through December 3 1,2026), and be adequately documented. 

Projects Must Be for a Capital lmprovement Need 

Projects that do not address a specific, tangible capital infrastructure need are not included. 
Non-capital needs include operational and maintenance costs, water rights or fee payments, 
conducting studies, computer sofnvare for routine operations, and employee wages and 
other administrative costs. 
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Projects Must Be Eligible for DWSRF Funding 

Projects ineligible for DWSRF funding are identified in the DWSRF regulation and 
include: 

Water rights. 

Dams or the rehabilitation of dams. 

Raw water reservoirs or rehabilitation of reservoirs (except for finished water 
reservoirs and reservoirs that are part of the treatment process and are on the 
property where the treatment facility is located). 

Projects needed primarily for fire protection. 

Projects needed primarily to serve future population growth. (Projects needed to 
address a deficiency affecting current users must be sized only to accommodate a 
reasonable amount of population growth expected to occur over the useful life of 
the facility.) 

Projects Must Be 5n Furtherance of the Public Health Goals of the SDWA 

Projects that are driven by objectives, not based on public health protection and the goals of 
the SDWA, are not included in the survey. These needs can include projects for improving 
appearances, infrastructure demolition, buildings and parking facilities not essential 
to providing safe drinking water, acquisition of land for an unallowable project, and 
infrastructure needed to extend service to homes that currently have an adequate drinking 
water supply. 

Projects Must Fall Within the 20-Year Period of the Assessment 

Projects for which construction began prior to January 1, 2007, and projects that are not 
needed until after December 31, 2026, fell outside the time frame for the Assessment and 
were not included. 

Projects Must Be Adequately Documented 

Project documentation is a critical piece of the Assessment's credibility and fairness to states. 
It is described in more detail later in this Appendix. 

Other Unallowable Needs 

Besides the project criteria discussed above, other limitations established by the workgroup 
were: 

0 

0 

Infrastructure needs that occur more than once during the 20-year survey period 
could be listed only once on the survey. 

Multiple projects meeting the same need, such as rehabilitating a tank and later 
replacing the same tank, could not all be included. 
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Projects for compliance with specific proposed or recently promulgated regulations 
were not accepted from water systems. These costs were instead estimated and 
added to the national total by EPA directly. 

Projects driven solely by a non-water-related issue such as a highway relocation 
were not included. 

Projects to acquire existing infrastructure were not considered capital infrastructure 
costs. 

Most vehicles and tools were considered operation and maintenance costs. 

Projects that are not the responsibility of the public water system, such as 
homeowners' portions of service line replacements, were not included. 

If projects associated with an unallowable need were submitted, they were excluded from 
the Assessment by EPA. EPA understands that these projects often represent legitimate and 
even critical needs that a water system must pursue to continue to provide service to its 
customers. However, because they do not meet the allowability criteria they are not the 
subject of the DWINSA. 

Documentation Requirements 

EPA and the workgroup implemented improvements for the 2007 Assessment based on 
the lessons learned in the 2003 Assessment. Revisions to the DWINSA approach primarily 
centered on the documentation requirements for certain types of projects and were driven 
by the desire to ensure a consistent approach to data collection and to the assessment of need 
applied by each state. 

High-quality documentation is required to justify the 
need for a project, defend cost estimates provided by 
the water system, provide a defensible assessment of 
national need, and ensure fair allotment of DWSRF 
monies. 'The documentation of need and cost for 
each project was carefully reviewed to ensure that the 
criteria set in the DWINSA approach and established 
by consensus of EPA and the workgroup were met. 

Photo by Jenna Wang 
A clamp used to repair a water main break. 
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Weight of Evldence 

Types of Documentation 

In an effort to ensure more consistency in each state's approach to the assessment of its water 
systems' needs, the workgroup defined for the 2007 Assessment three types of documentation 
that could be provided to describe a need or provide a cost: 

Independent Documentation. A document or report generated through a process 
independent of the Assessment. Because these documents were not generated 
specifically for the Assessment, it is assumed that there is no intentional bias of 
over reporting of need. 

Survey-generated Documentation. A statement or document discussing the need 
for a project generated specifically for the Assessment by the system or the state. 

Combination Documentation. A combination of independent and survey- 
generated documentation to justify project need or cost. Independent 
documentation does not always directly address the reason a project is being 
pursued by a system and therefore may not establish allowability criteria. Systems 
often added survey-generated documentation to independent documents to clarify 
the need for the project. 

Documentation of Need 

Documentation of need explains the scope of the project, explains why the project is needed, 
and gives an indication of the public health need that would be addressed by the project, In 
order for the project to be accepted, the documentation of need must: 

Provide sufficient information for EPA to review the allowability of the project. 

Provide adequate data to check the accuracy of the data entered on the 
questionnaire. 

Be dated and be less than 4 years old. 

One of the primary changes in approach from the 2003 Assessment was that EPA and 
the DWINSA workgroup defined the type of documentation required for each specific 
project type. These minimum requirements were set to allow a minor level of effort by states 
and water systems to document straight-forward projects. Doing so made more resources 
available to identify and document projects in which allowability was more questionable. 
Projects fell into the following levels of documentation requirements: 

Projects that required independent documentation of 
need. 

Documentation must include adequate system- 
specific and projectspecific details to verify that the 
project meets the allowability criteria and to justify 
that the project is needed. Reviewers weighed the 
evidence provided to determine if the submitted 

* Projects for which survey-generated documentation 
was permitted but to which a weight-of-evidence 
review was applied. 

Projects accepted with any forms of documentation. 
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The level of documentation required depended on the type of project and whether the 
project was for new infrastructure or for the replacement, rehabilitation, or expansion/ 
upgrade of existing infrastructure. Any of the three forms of documentation were acceptable 
for projects to rehabilitate or replace infrastructure assumed to have a life-cycle of 20 years 
or less. 

Projects likely to be driven by a need that is not DWSRF-eligible (such as to accommodate 
growth or meet fire suppression needs) generally required independent documentation. Most 
projects for the installation of new infrastructure fell into this category. For those projects, 
such as the construction of a new treatment system or new storage tank, the independent 
documentation was reviewed and EPA applied a “weight-of-evidence” approach to determine 
whether the project could be included in the Assessment. 

Projects for Which independent Documentation was Required 

Generally, projects that required independent documentation of need were likely to 
be unallowable needs (such as projects to meet anticipated growth) or for infrastructure 
likely to have an expected life of more than 20 years (such as a water 
main). EPA and the workgroup assumed that systems pursuing needs 
in this category are often in the process of formal planning and 
therefore independent documents are likely to exist. Projects requiring 
independent documentation included: 

Sources - installation of a new surface water source or new 
aquifer storage and recovery wells. 

Treatment - installation, replacement, or expansion/upgrade 
of a complete treatment plant. 

Pipe - rehabilitation or replacement of a substantial portion 
of the system’s water mains (in excess of 10 percent of the 
total system based on a rate of 0.5 percent annually). 

- 

Projects for Which Survey-Generated Documentation 
was Allowed, but a Weight of Evidence Review was 
Appiied 

1 

Needs that were subject to a weight-of-evidence review included 
projects that were significant in scope or that may be for unallowable 
need (such as anticipated growth), but are not necessarily likely to be 
included in aplanningdocument. For these projects, systems were asked 
to provide enough information for the reviewer to ascertain whether 
the project was for an allowable need. These projects included: 

. tana Department of Environmental Qualtty 
Corrosion on a wellhead indicates well rehabilitation 
may be necessary in the neal future, 

Sources - construction of new wells or springs and replacement or rehabilitation of 
any source. 
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Treatment - installation of a new ultraviolet (UV) treatment or membrane 
filtration system (for projects not solely for compliance with the Long Term 2 
Enhanced Surface Water Treatment Rule). 

Storage - construction or replacement of a finished water storage tank. 

Pipe - installation of new water mains and any new water main appurtenances 
such as valves and hydrants. 

Security - motion detector, in-line monitoring devices, or other sophisticated 
security system components. 

Projects for Which A// Forms of Documentation Were Accepted 

Projects for infrastructure that is generally expected to require rehabilitation or replacement 
within a 20-year period were accepted with minimum documentation of need. Survey- 
generated documentation was sufficient for these projects, which included: 

Sources - installation, replacement or rehabilitation of well pumps, raw water 
pumps, and other miscellaneous source projects. 

Treatment - rehabilitation of a complete treatment plant or installation of any 
treatment system components (other than new UV and new membrane filtration). 

Storage - rehabilitation of any finished water storage tank, cover of finished water 
storage tank, and installation of hydropneumatic tanks and cisterns. 

Pumping - installation, replacement, 
or rehabilitation of any pump or pump 
station. 

Pipe - rehabilitation or replacement of 
water mains up to 10 percent of the system’s 
total pipe inventory. 

Other infrastructure such as replacement 
of lead service lines and installation of 
control valves, backflow prevention, meters, I 
controls, and emergency power. 

Documentation of Cost 

To estimate a 20-year national and individual state 
need, every project must have an estimated cost. 
There were two primary methods for assigning costs 
to a project: 

Systems provided an independent cost Sarah Hudson, Indiana DWSRF 

estimate. Elevated storage tank in Greensburg, 
Indiana. 
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Systems provided adequate information for EPA to estimate a cost using a cost 
model. 

For systems that provided a cost estimate, the documentation must: 

Include the date the estimate was derived. 

Be generated through a process independent of the Assessment. 

Be no more than 10 years old (earlier than January 1, 1997). 

Not include loan origination fees, finance charges, bond issuance fees or costs, 
interest payments on a loan, or inflationary multipliers for future projects. 

Since projects with adequately documented costs were the basis of the cost models, systems 
were encouraged to provide both cost and design parameters for as many projects as possible 
so that the data could be used to build new cost models. 

If a cost was not provided, key information on design parameters and project type was 
required for EPA to assign a cost to the project using a cost model. However, EPA was 
unable to model a few types of infrastructure projects (e.g., projects that were too unique or 
site-specific). In those cases, a documented cost estimate was required in order for the cost 
to be included in the Assessment. 

As with previous Assessments, EPA will publish a document detailing the costs models 
developed and used in the 2007 Assessment. The publication should be available by mid- 
2009. 
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Appendix D - Accuracy, Precision, and 
Uncertainty 

Uncertainty, precision, and bias affect the accuracy ofan 
estimate based on a statistical sample. While a sample 

systems not only to provide their existing needs, but 
also to anticipate what their future needs will be. It is 

I 

I 

can be designed to meet certain precision targets, 
other sources of uncertainty and potential biases may 
diminish the accuracy of estimates. 

F 

Uncertainty 

There are two types of uncertainty at play in the 
DWINSA. Real uncertainties are created as survey 
respondents predict future needs. EPA is asking , 

EPA Region 9 
difficult to predict future needs. Since no one knows, 
for example, when a pump will fail or exactly what 

~ 

A 300,000 gallon storage tank and pumping facility at a water system in 

it will cost to fix or replace i t  when it does fail, there 
is real uncertainty about the accuracy of estimates of 
future investment needs. 

Arizona. 

A second source of uncertainty is the use of a probability sample to estimate need. 
Uncertainties are created due to the inherent limitations of statistical analyses. The use of a 
random sample and cost models create such stochastic (i.e., random or arising from chance) 
uncertainties in the survey. In assessing the impact that the sample has on the estimate, EPA 
distinguishes between two sources of stochastic uncertainty: precision and bias. 

Precision 

Precision is the degree to which additional measures would produce the same or similar 
results. Two factors affect the precision of sample-based estimates. First is the inherent 
variability of the data. If systems’ needs are similar, the margin of error will be smaller than if 
needs vary greatly across systems. The second factor is the size of the sample. Larger samples 
produce more precise estimates than smaller ones. 

‘The use of a random sample introduces uncertainty in the estimate. A different sample would 
lead to a different estimate of each state’s need, since there will always be some variability 
among different systems selected in a sample. Because the DWINSA relies on a random 
sample, the sample should provide an unbiased estimate of the total need. The level of 
confidence in the estimate is reflected in the confidence interval. 

EPA’s goal is to be 95 percent confident that the margin of error for the survey is +/- 10 
percent of the total need for systems serving more than 3,300 persons for each fully surveyed 
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state, assuming that the data provided are unbiased. (The estimates for individual partially 
surveyed states do not meet these precision targets. DWINSA also has separate precision 
targets for systems serving 3,300 or fewer persons.) 

If the systems that responded to the survey reported the cost of their investment needs for 
all projects, sampling error would be the only stochastic source of uncertainty. But systems 
do not have cost estimates for most of the projects they reported. EPA imputed the cost of 
these projects using cost models based on cost estimates submitted for other projects. As 
with sampling, there is a degree of predictable error associated with such modeling. 

Bias 

Sampling error is random. It is as likely to lead to an estimate that is greater than the true 
value as it is lower than the true value. Bias, however, is not random. An estimator is biased 
if its expected value is different from the true value. An estimator is upwardly biased if it 
consistently leads to an estimate that is greater than the true value. It is downwardly biased 
if it consistently leads to an estimate that is less than the true value, The DWINSA has both 
upwards and downward biases. EPA implemented policies and procedures to mitigate the 
impact of these biases. 

Downward bias 

Past DWINSAs and studies of these Assessments have shown that systems are likely to 
underestimate their needs. There is little theory or empirical evidence to suggest that systems 
overstate their needs. This understatement is brought on for two primary reasons. One 
is that the bulk of a system's infrastructure is underground in the form of transmission 
and distribution mains. It is difficult to assess the need for addressing these out-of-sight 
assets. The second is that the survey assesses systems' 20-year need. Many systems have not 
undertaken the long-term planning necessary to identify future infrastructure needs. 

d 1 
t 

Upward bias 

In part to help address the downward bias introduced 
by systems' underestimating their needs, EPA enlisted 
the help of states in the data collection effort. However, 
because states are the recipients of the capitalization 
grants determined by the Assessment, there is an 
incentive for states to overestimate their systems' needs. 
'This situation introduces a possible upward bias in the 
estimate of the needs generated by systems with state 

1 input. 

This bias likely does not apply to the DWINSA estimate 
of small system need. The small system survey is 
conducted by EPA, without states' direct involvement. 

Photo by Rudd Coffey 

Water main break repair in Watertown, Massachusetts. 
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For this reason, there is no upward bias in this portion of the survey. In addition, because 
small system surveys are conducted by trained professionals, EPAexpects very little downward 
bias. 

Approximately 25 states and territories and the District of Columbia have needs of less 
than 1 percent of the national need. These states receive the minimum DWSRF allocation 
regardless of the need reported (1 percent for states, Puerto Rco, and the District of 
Columbia; 0.33 percent for U.S. Territories). For this reason, there is likely no upward bias 
in the allocation for these states, and only the downward bias discussed above influences 
need in these states. 

With input from states as well as a peer-review process, EPA implemented policies to help 
address both upward and downward bias. These policies included: 

Projects to rehabilitate or replace infrastructure generalIy considered in need of 
attention within a 20-year period were allowed based on system- or state-signed 
statements and project descriptions. States encouraged systems to consider their 
entire inventory and document all such needs if legitimate. 

Projects to rehabilitate or replace infrastructure not necessarily considered in 
need of attention within a 20-year period were allowed with documentation 
independent of the Assessment or a system or state’s statement if it included 
additional project-specific information such as an assessment of age, current 
condition, and maintenance history. 

Projects that include the installation/construction of new infrastructure generally 
received a high degree of scrutiny to ensure that they met allowability criteria 

Some infrastructure was only allowed if independent documentation was provided. 
They included new surface water sources, new treatment plants, the replacement 
or expansion of an existing treatment plant, and widespread replacement or 
rehabilitation of the distribution system (defined as more than 10 percent of the 
existing pipe inventory). 

* 
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Appendix E - Summary of Findings for 
Systems Serving 10,000 and Fewer 
Persons 

Community Water Systems Serving 10,000 People and Fewer 

The SDWA requires that states use at least 15 percent of their DWSRF funding for financial 
assistance to community water systems (CWS) serving populations of 10,000 and fewer. 
The Assessment shows that the vast proportion of needs, $320.1 billion of the total national 
needs of $334.8 billion, are for CWSs. The not-for-profit noncommunity water systems 
make up the much smaller portion of the total needs. Of the $320.1 billion, CWSs serving 
10,000 and fewer persons represent 3 1.2 percent or approximately $1 00 billion of needs 
(includes CWSs in U.S. Territories). Exhibit E. 1 presents the 20-year needs for these smaller 
community systems by state and project type. It also compares the reported need of these 
systems to the state’s total community water system need. All data in Exhibit E.l exclude 
needs related to not-for-profit noncommunity water systems. 
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31.1% $110.4 _____ __I_- - 

Exhibit E.l: 2007 State Need Reported by Project Type for CWSs Serving a Population of 10,000 
and Fewer (20-year need in millions of 2007 dollars) 

Alabama $1,022.1 $38.0 

Alaska $382.5 $42.8 

Arizona $695.2- $124.5 

Arkansas $1,740.7 $107.2 

California $3,383.5 $521.7 

Colorado $958.1 $177.3 

Connecticut $367.9 $103.2 

__ 

I_--,__. 
$100.7 $3.6 $1,274.7 1 $4,095.6 

$99.3 $6.0 $637.0 $751.3 84.8% $106.4 

$305.9 $217.8 $8.7 $1,352.0 $7,392.1 18.3% 

$364.6 $255.7- $9.4 $2,47 7.7 $5,271.2 47.0% 

$839.4 $791.7 $74.6 $5,610.9 $38,944.9 14.4% 

$562.4 $247.7 $12.5 $1,958.0 $6,398.8 30.6% 

____-- - 

- _____I__ ~- -_ 
- 

$108.9 $87.3 $8.1 $675.4 $1,366.5 49.4% 

District of I Columbia I --. _ _  
Florida 

Georgia 
Illinois 

Indiana 

Iowa 

Kansas 

Kentuckv 

0.0% 
- -- 

$1,802.7 $218.9 $335.3 $332.6 $34.4 $2,723.7 $12,695.5 21.5% 

$1,486.6 $202.5 $402.8 $288.6 $29.5 $2,410.0 $8,924.0 27.0% 

$2,880.2 $283.1 $920.7 $650.6 $32.3 $4,766.8 $14,907.0 32.0% 

$1,570.9 $124.7 $310.1 $259.0 $12.3 $2,277.1 $5,768.1 39.5% 

$1,159.8 $173.0 $476.8 $279.9 $14.9 $2,104.4 $6,094.7 34.5% 

$1,663.1 $130.4 $378.9 $246.4 $12.2 $2,430.9 $4,026.7 60.4% 

$952.4 $40.2 $154.5 $161.5 $9.4 $1.318.0 $4.977.0 26.5% 

Louisiana 

Marvland 

$1,546.1 $161.9 $358.6 $269.4 $24.5 $2,360.5 $6,885.2 34.3% 

$390.4 $77.1 $152.8 $125.0 $15.9 $761.3 $5.345.2 14.2% 

I Massachusetts I $799.2 I $114.6 I $166.5 I $207.6 I $8.2 I $1.296.1 I $6.757.1 I 19.2% 1 

Mississippi 

Missouri 

Nebraska 

Nevada 
New Jersev 

29.9% 1 I Michigan I $1.921.8 I $302.8 1 $754.1 1 $392.2 I $33.0 I $3,403.8 I $11,370.6 1 

$1,283.4 $186.0 $515.7 $332.9 $14.1 $2,332.1 $3,233.7 72.1% 

$2,811.5 $216.3 $479.9 $400.8 $21.3 $3,929.9 $7,046.5 55.8% 

$616.6 $93.7 $165.4 $253.0 $7.5 $1,136.1 $1,760.6 64.5% 

$232.6 $33.9 $71.5 $108.9 $6.7 $453.7 $2,677.1 16.9% 
$672.3 $87.2 $222.9 $195.8 $6.3 $1.184.5 $7.758.1 15.3% 

1 Minnesota I $1.241.1 I $174.6 I $605.7 1 $318.0 1 $14.5 I $2,353.9 I $5,720.1 1 41.2% I 

I * E X C I U ~ ~ ~ N P N C W S  I 
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~ 

Oregon 

Pennsylvania 

Exhibit E.l: 2007 State Need Reported by Project Type €or CWSs Serving a Population of 10,000 
and Fewer (20-year need in millions of 2007 dollars), cont. 

$697.2 $110.0 $268.0 $182.3 $15.1 $1,272.5 $2,729.8 46.6% 

$2,262.9 $367.7 $644.0 $474.6 $29.2 $3,778.3 $11,097.6 34.0% 

1 NewYork 1 $2,837.3 1 $369.8 1 $978.1 I $588.2 1 $39.0 1 $4,812.3 $27,011.1 1 17.8% 1 

Puerto Rico 

South Carolina 

Tennessee 

Texas 

Virginia 

Washington 

Wisconsin 

Partially 
Surveyed 
Statest 

Subtotal 

American 

. $11776.3 ____ 1 __ $233.5 1 $416.3 + - $395.0 1 -%?j:; j $2,849.5 j 
$2,196.2 $191.3 $739.1 $406.7 $3,564.5 $12,316.8 28.9% 

$9,685.5+ 29.4% 1 -~ -_ North Carolina 1 Ohlo 

$370.1 $42.2 $181.5 $104.9 $11.3 $710.1 $2,536.3 28.0% 

$324.3 $48.0 $95.1 $74.3 $5.3 $547.0 $1,612.1 33.9% 

$1,185.8 $62.4 $200.5 $164.1 $8.4 $1,621.2 $3,518.8 46.1% 

$5,579.0 $735.9 $1,816.3 $1,214.3 $57.4 $9,402.9 $26,083.1 36.0% 
$1,106.8 $142.5 $343.0 $270.1 $21.5 $1,883.9 $5,970.2 31.6% 

$2,009.8 $409.5 $682.9 $581.9 $57.4 $3,741.5 $9,640.0 38.8% 

$1,193.0 $168.1 $459.3 $290.7 $14.5 $2,125.6 $5,702.6 37.3% 

$5,756.9 $792.6 $1,802.8 $1,272.4 $92.6 $9,717.2 $16,887.9 57.5% 

$60,456.5 $7,530.2 $17,909.0 $12,953.0 $844.3 $99,693.0 $319,923.3 31.2% 

I Oklahoma I $1.580.1 I $121.4 I $421.6 1 $301.7 I $13.2 I $2,437.9 1 $4.089.8 1 59.6% 1 

Guam 

Commonwealth 
of the Northern 
Mariana 
Islands 

$12.5 $0.0 $8.5 $11.6 $0.0 $32.6 $263.9 12.3% 

$100.1 $19.9 $24.7 $33.1 $2.9 $180.6 $289.3 62.4% 

Subtotal 

Total 
$162.5 $29.8 $49.6 $56.3 I $4.1 $302.4 I $899.4 I 33.6% 

$60.619.0 $7,860.1 $17,958.6 $13,009.3 I $848.4 $99,995.4 I $320.822.6 I 31.2% 

U.S. Virgin 
Islands I 

t For the 2007 DWINSA the need for states that opt out of the medium system portion of the survey is presented cumulatively and not by state. The list 
* Excludes NPNCWS 

of the 14 partially surveyed states can be seen in Exhibit 2.4. 

~~ 

59 



2007 Drinking Water Infrastructure Needs Survey and Assessment 

60 



Glossary 

Capital Improvement Plan (CIP): a document produced by a local government, utility, 
or water system that thoroughly outlines, for a specified period of time, all needed capital 
projects, the reason for each project, and the projects’ costs. 

Coliform bacteria: a group of bacteria whose presence in a water sample indicates the water 
may contain disease-causing organisms. 

Community water system (CWS): a public water system that serves at least 15 connections 
used by year-round residents or that regularly serves at least 25 residents year-round. 
Examples include cities, towns, and communities such as retirement homes. 

Current infrastructure needs: new facilities or deficiencies in existing facilities identified 
by the state or system for which water systems would begin construction as soon as possible 
to avoid a threat to public health. 

Engineer’s report: a document produced by a professional engineer that outlines the need 
and cost for a specific infrastructure project. 

Existing regulations: drinking water regulations promulgated by EPA under the authority 
of the Safe Drinking Water Act; existing regulations can be found at Title 40 Part 141, the 
Code of Federal Regulations (40 CFR 141). 

Finished water: water that is considered safe to drink and suitable for delivery to 
customers. 

Future infrastructure needs: infrastructure deficiencies that a system expects to address in 
the next 20 years because of predictable deterioration of facilities. Future infrastructure needs 
do not include current infrastructure needs. Examples are storage facility and treatment 
plant replacement where the facility currently performs adequately but will reach the end 
of its useful life in the next 20 years. Needs solely to accommodate future growth are not 
included in the DWINSA. 

Ground water: any water obtained from a source beneath the surface of the ground, which 
has not been classified as ground water under the direct influence of surface water. 

Growth: The expansion of a water system to accommodate or entice future additional service 
connections or consumers. Needs planned solely to accommodate projected future growth 
are not included in the Assessment. Eligible projects, however, can be designed for growth 
expected during the design-life of the project. For example, the Assessment would allow a 
treatment plant needed now and expected to treat water for 20 years. Such a plant could be 
designed for the population anticipated to be served at the end of the 20-year period. 
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Infrastructure needs: the capital costs associated with ensuring the continued protection of 
public health through rehabilitating or constructing facilities needed for continued provision 
of safe drinking water. Categories of infrastructure need include source development and 
rehabilitation, treatment, storage, and transmission and distribution. Operation and 
maintenance needs are not considered infrastructure needs and are not included in this 
document. 

Large water system: in this document, this category comprises community water systems 
serving more than 100,000 persons. 

Medium water system: in this document, this category comprises community water systems 
serving from 3,301 to 100,000 persons. 

Microbiological contamination: the occurrence of protozoan, bacteriological, or viral 
contaminants in a water supply. 

Noncommunity water system: a public water system that is not a community water system 
and that serves a nonresidential population of at least 25 individuals daily for at least 60 
days of the year. Examples of not-for-profit noncommunity water systems include schools 
and churches. 

Public water system: a system that provides water to the public for human consumption 
through pipes or other constructed conveyances, if such system has at least 15 service 
connections or regularly serves an average of at least 25 individuals daily at least 60 days out 
of the year. 

Regulatory need: a capital expenditure required for compliance with Safe Drinking Water 
Act regulations. 

Safe DrinkingWater Act (SDWA): a law passed by Congress in 1974 and amended in 1986 
and 1996 to ensure that public water systems provide safe drinking water to consumers (42 
U.S.C.A. 9300f to 3OOj-26). 

Small water system: in this document, this category comprises community water systems 
serving up to 3,300 persons. 

Source rehabilitation and development: a category of need that includes the costs involved 
in developing or improving sources of water for public water systems. 

State: in this document, state refers to all 50 states of the United States plus Puerto Rico, the 
District of Columbia, American Samoa, Guam, the Commonwealth of Northern Mariana 
Islands, and the U.S. Virgin Islands. 

Storage: a category of need that addresses finished water storage for public water systems. 
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Glossary 

Supervisory Control and Data Acquisition (SCADA): an advanced control system that 
collects all system information and allows an operator, through user-friendly interfaces, to 
view all aspects of the system from one place. 

Surface water: all water that is open to the atmosphere and subject to surface run-off, 
including streams, rivers, and lakes. 

Transmission and distribution: a category of need that includes installation, replacement, 
or rehabilitation of transmission or distribution lines that carry drinking water from the 
source to the treatment plant or from the treatment plant to the consumer. 

Treatment: a category of need that includes conditioning water or removing microbiological 
or chemical contaminants. Filtration of surface water, pH adjustment, softening, and 
disinfection are examples of treatment. 

Watering point: a central source from which people who do not have piped water can 
obtain drinking water for transport to their homes. 
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A view of a treatment plant and underground pipe gallery in North Carolina. 
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EXECUTIVE S ~ ~ M ~ ~ Y  

The  importance of safe drinking water to public health and the nation’s economic welfare 
is undisputed. However, as we enter the 21st Century, water utilities face significant eco- 
nomic challenges. For the first time, in many of these utilities a significant amount of 
buried infrastructure-the underground pipes that make safe water available a t  the turn of 
a tap-is at  or very near the end of its expected life span. The  pipes laid down at different 
times in our history have different life expectancies, and thousands of miles of pipes that 
were buried over 100 or more years ago will need to be replaced in the next 30 years. Most 
utilities have not faced the need to replace huge amounts of this infrastructure because it 
was too young. Today a new age has arrived. We stand at the dawn of the replacement era. 

Extrapolating from our analysis of 20 utilities, we project that expenditures on the order 
of $250 billion over 30 years might be required nationwide for the replacement of worn- 
out drinhng water pipes and associated structures (valves, fittings, etc). This figure does 
not include wastewater infrastructure or the cost of new drinhng water standards. 
Moreover, the requirement hits different utilities at different times and many utilities will 
need to accelerate their investment. Some will see rapidly escalating infrastructure expen- 
diture needs in the next 10-20 years. Others will find their investment decisions subject to 
a variety of factors that cause replacement to occur sooner or at greater expense, such as 
urban redevelopment, modernization, coordination with other city construction, increas- 
ing pipe size, and other factors. 

Overall, the findings confirm that replacement needs are large and on the way. There will 
be a growing conflict between the need to replace worn-out infrastructure and the need to 
invest in compliance with new regulatory standards under the Safe Drinking Water Act. 
In addition, the concurrent demands for investment in wastewater infrastructure and com- 
pliance with new Clean Water Act regulations, including huge needs for meeting com- 
bined sewer overflow (CSO) and stormwater requirements, will compete for revenue on 
the same household bill. 

Ultimately, the rate-paying public will have to finance the replacement of the nation’s 
drinhng water infrastructure either through rates or taxes. A W A  expects local funds to 
cover the great majority of the nation’s water infrastructure needs and remains committed 
to the principle of full-cost recovery through rates. However, many utilities may face needs 
that are large and unevenly distributed over time. They must manage a difficult transition 
between today’s level of investment and the higher level of investment that is required over 
the long term. Facing an inexorable rise in infrastructure replacement needs driven by 
demographic forces that were at work as much as 100 years ago, compounded by the neg- 
ative effects of changing demographics on per-capita costs in center cities, many utilities 
face a significant challenge in keeping water affordable for all the people they serve. 



Meeting this challenge requires a new partnership in which utilities, states, and the feder- 
al government all have important roles. Utilities need to examine their rate structures to 
assure long-term viability. States need to streamline their programs. And the federal gov- 
ernment needs to significantly increase assistance for utilities. 

To better understand this problem, the American Water Works Association undertook 
studies of 20 large and medium utilities. The findings and recommendations of this report 
provide the basis for this new partnership to achieve the goal to which we all aspire-the 
provision of safe and affordable drinking water for all Americans. 

Water utilities must make a substantial reinvestment in infrastructure over the next 
30 years. The oldest cast iron pipes, dating to the late 1800s, have an average life 
expectancy of about 120 years. Because of changing materials and manufacturing 
techniques, pipes laid in the 1920s have an average life expectancy of about 100 
years, and pipes laid in the post-World War I1 boom can be expected to last about 
75 years. The replacement bill for these pipes will be hard on us for the next three 
decades and beyond. 

Most utilities are just now begnning to face significant investments for infrastruc- 
ture replacement. Indeed, it would have been economically inefficient to make 
large replacement investments before now. The utilities we studied are well man- 
aged and have made the right decisions. But the bills are now coming due, and they 
loom large. 

On average, the replacement cost value of water mains is about $6,300 per house- 
hold in today’s dollars in the relatively large utilities studied. If water treatment 
plants, pumps, etc., are included, the replacement cost value rises to just under 
$10,000 per household, on average. 

Demographic shifts are a significant factor in the economics of reinvestment. In 
some older cities, the per-capita replacement value of mains is more than three 
times higher than the average in this sample due to population declines since 1950. 

By 2030, the average utility in the sample will have to spend about three and a half 
times as much on pipe replacement due to wear-out as it spends today. Even so, the 
average utility will also spend three times as much on repairs in that year as i t  
spends today, as the pipes get older and more prone to breakage. 

The water utilities studied concurrently face the need to replace infrastructure and 
upgrade treatment plants to comply with a number of new regulations to be imple- 
mented under the Safe Drinkmg Water Act. Many municipalities also face significant 
needs for investments in wastewater infrastructure and compliance. This concurrent 
demand significantly increases the financial challenge they face. 

Overall, in the 20 utilities studied, infrastructure repair and replacement requires 
additional revenue totaling about $6 billion above current spending over the next 
30 years. This ranges from about $550 per household to almost $2,300 per house- 



hold over the period. These household impact figures do not include compliance 
with new regulations or the cost of infrastructure replacement and compliance for 
wastewater. 

The pattern and timing of the need for additional capital will be different in each 
community, depending on its demographically driven replacement "wave." 

Household impacts will be two to three times greater in smaller water systems 
($1,100 to $6,900 per household over 30 years) due to disadvantages of small scale 
and the tendency for replacement needs to be less spread out over time. 

Because of demographic changes, rate increases will fall disproportionately on the 
poor, intensifylng the challenge that many utilities face keeping water affordable to 
their customers. 

America needs a new partnership for reinvesting in drinking water infrastructure. There 
are important roles at  all levels of government. 

1) Measures by Utilities and Local Governments 

Although the AWWA analysis has looked a t  the infrastructure issue in the aggregate, many 
key issues must be addressed at the local utility level. Utilities should develop a compre- 
hensive local strategy that includes: 

Assessing the condition of the drinking water system infrastructure. 

Strengthening research and development 

Worhng with the public to increase awareness of the challenge ahead, assess local 
rate structures, and adjust rates where necessary. 

Building managerial capacity. 

2) Reform of State Programs 

The states too have an important role to play in addressing our infrastructure funding 
needs. States may need to match an appropriate share of any new federal funds that are pro- 
vided for infrastructure assistance. Moreover, states need to reform their existing programs 
to make them more effective. States should commit to: 

Respecting the universal eligibility of all water systems for federal assistance. 

Streamlining their programs for delivery of assistance and allow alternative pro- 
curement procedures that save money. 

Making their financing mechanisms more attractive by committing to grants and 
very low or negative interest loans. 

Using federal funds in a timely fashion or face the reprogramming of those funds 
to other states. 



3) A Significant Increase in Federal Assistance 

The  federal government has a critical role to play in preventing the development of a gap 
in water infrastructure financing. AVVWA recommends either changing and expanding the 
existing Drinking Water State Revolving Fund and other drinking water programs, or cre- 
ating a new, infrastructure-focused find. The  federal role should include: 

Significantly increased federal finding for projects to repair, replace, or rehabili- 
tate drinking water infrastructure. 

An increase in federally supported research on infrastructure management, repair 
and replacement technologies. 

Steps to increase the availability and use of private capital. 
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Dawn of the Replacement Era 

Introduction 

The importance of safe drinhng water to the nation’s public health and economic welfare 
is undisputed. About 54,000 community drinking water systems provide drinking water to 
more than 250 million Americans. By keeping water supplies free of contaminants that 
cause disease, our public water systems reduce sickness and related health costs as well as 
absenteeism in the workforce. By providing safe and sufficient supplies of water, America’s 
public water systems create direct economic value across nearly every sector of the econo- 
my and every region of the country. However, significant economic changes are con- 
fronting the water profession as we enter the 21st Century. The new century poses new 
challenges in sustaining the infrastructure-particularly the underground pipes-that pro- 
vides the broad public benefits of clean and safe water. 

Recognizing that we are at the dawn of a major change in the economics of water supply, 
the American Water Works Association (AWWA) has undertaken an analysis of the infra- 
structure challenge facing utilities. The project involved correlating the estimated life of 
pipes with actual operations experience in a sample of 20 utility systems geographically dis- 
tributed throughout the nation (see Figure 1). Projecting future investment needs for pipe 
replacement in those utilities yields a forecast of the annual replacement needs for a par- 
ticular utility, based on the age of the pipes and how long they are expected to last in that 
utility. This analysis graphically portrays the nature of the challenge ahead of us. It also 
serves as the foundation for AWWAk call for a new national partnership to address the 
looming need to reinvest in our drinlung water infrastructure. 



FINDINGS 

Pipes are expensive, but invisible. 

Most people do not realize the huge magnitude of the capital investment that has been 
made to develop the vast network of distribution mains and pipes-the infrastructure- 
that makes clean and safe water available a t  the turn of a tap. Water is by far the most cap- 
ital intensive of all utility services, mostly due to the cost of these pipes, water infrastruc- 
ture that is literally a buried treasure beneath our streets. But buried means out of sight. 
And as the old saylng goes, out of sight means out of mind. Moreover, most of our pipes 
were originally installed and paid for by previous generations. They were laid down dur- 
ing the economic booms that characterized the last century’s periods of growth and expan- 
sion. So not only do we take these pipes for granted because we can’t see them, we also 
take them for granted because, for the most part, we didn’t pay for them initially. What’s 
more, they last a long time (some more than a century) before they cost us very much 
in maintenance expense near the end of their useful lives or ultimately need replace- 
ment. For the most part, then, the huge capital expense of the pipes is a cost that today’s 
customers have never had to bear. It has always been there, but it’s always been invisible 
to us. 

The original pattern of water main installation from 1870 to 2000 in 20 utilities analyzed 
by AWWA is graphically presented in Figure 2. This graph reflects the total cost in cur- 
rent dollars of replacing the pipes laid down between 1870 and 1998 in the 20 utilities 
studied. It is a reflection of the development of these utilities, and in turn, mirrors the 
overall pattern of population growth in large cities across the country. There was an 1890s 
boom, a World War I boom, a roaring ’20s boom, and the massive post-World War I1 
baby boom. 
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The cumulative replacement cost value of water main assets (that is, the cost of replacing 
water mains in constant year 2000 dollars) has increased steadily over the last century in 
our sample of 20 utilities. In aggregate across our sample of utilities, the replacement value 
of water mains in today’s dollars is about $6,300 per household. If water treatment plants, 
pumps, etc., are included, this figure rises to just under $10,000 per household. This is 
more than three times what it was in 1930 in constant dollar terms. The difference is not 
due to inflation; rather, there is simply more than three times as much of this infi-astruc- 
ture today as there was in 1930, in order to support improved service standards and the 
changing nature of urban development. 

In general, then, there is a lot more water infrastructure in place today on a per-capita basis, 
implying an increased per-capita share of the liability for replacing these assets as they wear 
out. This invisible replacement liability has been accumulating gradually over several gen- 
erations of water system customers, managers and governing boards. They have not had to 
recognize this liability because the bill was not yet due. For many utilities, board/coun- 
cil/commission relationships and customer relationships have developed in recent decades 
in the absence of a recognized need for significant investment in replacing the utility’s 
assets as they age and wear out. 

Pipes are hearty, but ultimately mortal. 

The oldest cast iron pipes-dating to the late1800s-have an average useful life of about 
120 years. This means that, as a group, these pipes will last anywhere from 90 to 150 years 
before they need to be replaced, but on average they need to be replaced after they have 
been in the ground about 120 years. Because manufacturing techniques and materials 
changed, the roaring ’20s vintage of cast-iron pipes has an average life of about 100 years. 
And because techniques and materials continued to evolve, pipes laid down in the Post- 
World War I1 boom have an average life of 75 years, more or less. Using these average life 
estimates and counting the years since the original installations shows that these water util- 
ities will face significant needs for pipe replacement over the next few decades. 

The modern public water supply industry has come into being over the course of the last 
century. From the period known as the “Great Sanitary Awakening,” that eliminated 
waterborne epidemics of diseases such as cholera and typhoid fever a t  the turn of the last 
century, we have built elaborate utility enterprises consisting of vast pipe networks and 
amazing high-tech treatment systems. Virtually all of this progress has been financed 
through local revenues. But in all this time, there has seldom been a need to provide for 
more than modest amounts of pipe replacement, because the pipes last so very long. We 
have been on an extended honeymoon made possible by the long life of the pipes and the 
fact that our water systems are relatively young. Now that honeymoon is over. From now 
on and forevermore, utilities will face significant requirements for pipe repair, rehabilita- 
tion, and replacement. Replacement of pipes installed From the late1800s to the 1950s is 
now hard upon us, and replacement of pipes installed in the latter half of the 20th Century 
will dominate the remainder of the 2 1st. 

We believe that we stand today at the dawn of a new era-the replacement era-for water 
utilities. Over the next three decades, utilities will be in an adjustment period during which 
they will incorporate the costs of pipe replacement in routine utility spending. This will 
require significant adjustments in utility revenues. The magnitude of the need and the 



invisibility of that need to the person on (top of) the street will make this a particularly 
challenging adjustment. The  need for significantly greater investment in pipe replacement 
is all the more difficult to convey because i t  was never there before. It’s hard to explain why 
it’s going to cost more to do the same job in the future than it cost in the past. 

Many water systems all across America have seen this day coming and have already begun 
to ramp up their expenditures on pipe rehabilitation and replacement. But for many util- 
ities this problem is just emerging and is enormous in scope. For them the water supply 
business will never be the same. 

Back to the future: 
pipe replacement needs are a Udemographic 

To understand the nature and scope of the emerging infrastructure challenge, AWWA 
undertook an analysis of 20 utilities throughout the nation. The  analysis projects future 
investment needs for pipe replacement in the 20 utilities and provides a forecast called a 
“Nessie Curve.” The  Nessie Curve is a graph of the annual replacement needs in a par- 
ticular utility, based on when pipes were installed and how long they are expected to last 
in that utility before it becomes economically efficient to replace them. There are, of 
course, a number of factors that can require the replacement investment to be made ear- 
lier. In many cities, for example, there are urban redevelopment efforts or similar major 
construction projects that could require up-sizing or other modernization of the pipe net- 
work before the pipes reach the end of their useful lives. 

Data on repair and replacement needs for each of the 20 cities in our sample is presented 
in Appendix A. This information is presented for each city as a “Nessie Curve,” that is, a 
projection of the city’s economically efficient investment in pipe repair and replacement, 
based on the city’s origmal pipe installation profile and how long the pipes last in that util- 
ity. The  aggregate Nessie Curve for all 20 utilities is presented in Figure 3 .  The rising 
wave shape suggests why the curve is named after the Loch Ness Monster. 

Projected Main Replacement Expenditure Due to Wear-out for 20 Utilities 
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The Nessie Curve reflects an “echo” of the original demographics that shaped a particular 
utility. It is very similar to the echo of demographics that predicts future liabilities for the 
Social Security Trust Fund. Indeed, this is exactly the same type of problem that faces 
Social Security. Historical demographic trends-in our case, pipes laid down as long as a 
century ago-created a future financial obligation that is now coming due. By modeling the 
demographic pattern and knowing the life expectancy of the pipes, we can estimate the tim- 
ing and magnitude of that obligation. 

Just as in Social Security, a threat to affordability arises when there were powerful demo- 
graphic and economic trends a t  work originally, but the liability arrives a t  a later time when 
the demographic and economic conditions have changed. In the water business, the chal- 
lenge is magnified by pipes that last through several generations of customers before they 
need to be replaced. 

Reflecting the pattern of population growth in large cities over the last 120 years, the 
Nessie Curves in Appendix A forecast investment needs that will rise steadily like a ramp, 
extending throughout the 2 1st Century. The curves show that replacement expenditures 
will have to rise steadily for the next 30 years. By 2030, the utilities in our sample of 20 will 
have to spend on average over three-and-a-half times as much per year as they do now (in 
constant dollars) to replace pipes that have reached the end of their economic lives. Some 
of the utilities in our sample will encounter the steepest part of the incline in the first 10 
years. Others will encounter most of the rise over 20 years, while some will experience a 
sustained increase over 30 years. 

Of course, every city has a different demographic history. In addition, numerous local fac- 
tors will affect the life of a utility’s pipes and therefore its Nessie Curve. Each utility has a 
unique set of circumstances and therefore a different set of infrastructure funding chal- 
lenges in the future. Nonetheless, demographics will produce the same type of lagged 
replacement schedule in any major city. 

If that were not enough of a challenge, there is an important corollary. As pipe assets age, 
they tend to break more frequently. But it is not cost-effective to replace most pipes before, 
or even after, the first break. Like the old family car, it is cost-efficient for utilities to endure 
some number of breaks before funding complete replacement of their pipes. 

Considering the huge wave of aging pipe infrastructure created in the last century, we can 
expect to see significant increases in break rates and therefore repair costs over the coming 
decades. This will occur even when utilities are making efficient levels of investment in 
replacement that may be several times today’s levels. In the utilities studied by AWWA, 
there will be a three-fold increase in repair costs by the year 2030 despite a concurrent 
increase of three and a half times in annual investments to replace pipes. 

It is important to note that a Nessie Curve is a prediction, not a destiny. That is, a utility 
can choose to manage its infrastructure replacement needs in various ways. For example, 
the utility may accept increased break repair costs up to a point and delay the replacement 
of an old pipe, rehabilitate certain pipes to “buy time,” or adopt other asset management 
techniques to extend the life of the pipes as long as possible. Nevertheless, it appears 
inevitable that many utilities will face substantial increases in infrastructure investments 
over the next 30 years, to replace pipes laid down as long as 120 years ago. 



A final observation from our sample of 20 Nessie Curves is that the large “demographic 
wave” of replacement needs is only just now upon us. We are just now at the time when 
there is a compelling need to significantly increase the levels of replacement spending in 
most utilities. Importantly, there is no evidence that utilities are “behind the curve” or that 
America is in ruins. That is not the nature of the challenge. We are not faced with mak- 
ing up for a historical gap in the level of replacement funding. In fact, break rates in our 
sample of 20 utilities are within a range that is considered representative of best manage- 
ment practices for water utilities, indicating that the utilities have made efficient decisions 
and managed well up to this point. The challenge is ramping up utility budgets to prevent 
a “replacement gap” from developing in the near future. Unfortunately, keeping up with 
replacement needs is about to get a lot harder than ever before, and it’s going to stay that 
way. We are coming face-to-face with a serious challenge that could become a crisis if we 
ignore it. 

Water infrastructure is local and 
therefore vulnerable to demographic changes. 

Water utilities are the last natural monopolies. The large investment required in pipe net- 
works makes it impossible to have more than a single provider of water service within a 
given area. These large investments are also a major source of financial vulnerability for 
water utilities as the result of the very fixed nature of the assets and the very mobile nature 
of the customers. When populations grow, the infrastructure is expanded, but when peo- 
ple move away, the pipe assets and the liability for repair and replacement remain behind, 
creating a financial burden on the remaining customers. 

Figure 4 is a plot of U.S. Census population data for Philadelphia from 1850 to 1996. Over 
the 100 years from 18.50 to 1950, the population grew from 100,000 to 2 million people. 
But from 1950 to the end of the century, Philadelphia lost 25 percent of its population, 
dropping to 1.5 million. This picture tells a story that was replicated again and again 
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throughout the Rustbelt cities of the Northeast and Midwest. The effect is to significant- 
ly increase the burden of replacement funding on the remaining residents of the city. 

As previously discussed, the average per-capita value of water main assets in place today 
across our sample of 20 utilities is estimated to be three times the amount that was present 
in 1930. In Philadelphia, however, that ratio is almost eight times the value in 1930 due to 
population declines since about 1950. This problem, known as “stranded capacity” (essen- 
tially, capital facilities that are not matched by rate revenue from current customers), is 
typical of Rustbelt demographics and adds considerably to the challenge of funding 
replacement in these cities. 

Urban demographic history also explains many other dimensions of the infrastructure 
replacement challenge facing the water industry. Both gains and losses in urban popula- 
tions created small system infrastructure problems in their wake. During the first half of 
the 20th Century, many of the people swelling the populations of the urban centers came 
from smaller rural towns, leaving small water system infrastructure behind to struggle with 
fewer customers. In the latter half of the century, the departure of big city residents for the 
suburbs fueled an explosion of new, small water systems in suburban areas. Today about 
half of all small water systems are within Standard Metropolitan Statistical Areas defined 
by the U.S. Census. Built in boom times, many of these suburban systems were not built 
to enduring standards, creating another liability. When these systems are absorbed by larg- 
er metropolitan systems, it is commonly necessary to completely rebuild them. 

The  pattern reflected in Sunbelt cities is the other side of the story from that in the 
Rustbelt. These cities are experiencing rapid growth and expansion which places capital 
financing demands upon them that are truly the opposite side of the coin. When water util- 
ities are expanding, they must build some of the most expensive components-new source 
development, storage facilities, transmission mains, and treatment plants-in advance of 
population growth in order to serve people when they arrive. This is, in effect, another 
form of stranded capacity-capital facilities that must be paid for despite the fact the cus- 
tomers are not yet in place. Investor-owned utilities are, in fact, generally prohibited by 
state regulatory commissions from recovering such costs in rates. 

Demographic change thus places financial strain on all our public water systems. It is the 
same whether they are large or small; urban or rural or suburban; and Rustbelt or Sunbelt. 
The  inescapable fact is that water infrastructure is fixed while populations are mobile. The 
result is a form of “market failure”-an adverse side effect of market activity that creates an 
unfunded liability. America derives tremendous economic strength from the fact that it has 
a highly mobile labor force. When people move around, however, there are costs imposed 
on the local water infrastructure. It is the same whether it is people moving from rural 
towns to the city, from the city to the suburbs, or from the Rustbelt to the Sunbelt. Our 
labor mobility imposes a significant cost on water utilities on both the giving end and the 
receiving end of this market process, while the benefits are generally disseminated 
throughout the national economy. 



Replacement of water treatment 
plants is also coming due. 

Replacement of water treatment assets presents a different picture from that of the pipes, 
but greatly complicates infrastructure funding for utilities. Major investments in water and 
wastewater treatment plants were made in several waves following the growing under- 
standing of public health and sanitary engineering that evolved during the 20th Century. 
Of course, the installation pattern of treatment assets also reflects major population 
growth trends. But whereas pipes can be expanded incrementally to serve growth, treat- 
ment must be built in larger blocks. Investments in treatment thus present a more con- 
centrated financing demand than investments in pipes. 

Treatment assets are also much more short-lived than pipes. Concrete structures within a 
treatment plant may be the longest lasting elements in the plant, and may be good for 50 
to 70 years. However, most of the treatment components themselves typically need to be 
replaced after 25 to 40 years or less. Replacement of treatment assets is therefore within 
the historical experience of today's utility managers. Even so, many treatment plants built 
or overhauled to meet EPA standards over the last 25 years are too young to have been 
through a replacement cycle. Many are about due for their first replacement in the next 
decade or so. 

The concurrent need to finance replacement of pipes and of treatment plants greatly 
increases the challenge facing utilities. Figure 5 presents a Nessie Curve showing both pipe 
replacement and treatment replacement needs for the Bridgeport Hydraulic Company. 
Similar Nessie curves for a number of other utilities are included in Appendix A. 

The distinguishing characteristic of this graph is the manner in which spending for the 
replacement of pipes rises like a ramp over the first part of the century, pushing up the 
overall level of annual expenditure required. Whereas pipe repair and replacement are 
generally funded out of current revenues, treatment costs are typically debt-financed. As 

Projected Total Replacement Expenditures Due to Wear-out 
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utilities face ever rising costs for repair and replacement of pipes, more and more of the 
utility’s rate revenue will be required for those investments. This will leave the utility with 
increasingly weakened credit every time it gets to another “treatment hump,” unless rates 
can be raised to match the slope of the curve. A final point to note about the treatment cost 
estimates used in developing Figure 5 and others like it in Appendix A is that these do not 
include the cost of new drinking water regulations likely to be implemented over the com- 
ing decades. 

Increased expenditures are needed 
to climb the ramp and avoid a gap. 

The Water Infrastructure Network (WIN) has developed a “gap analysis” to estimate the 
total increased spending that is required by water and wastewater utilities in order to avoid 
getting behind in funding infrastructure replacement over the next 20 years.’ The first step 
in the WIN estimate is accomplished by extrapolating from Census data on historical util- 
ity expenditures for 20 years into the future. The resulting baseline expenditure forecast is 
then examined to see how much it must be increased in order to meet new expenditure 
“needs” for both new EPA compliance requirements and infrastructure repair and replace- 
ment over the same 20-year period. The “gap” between the baseline expenditure forecast 
and the future “needs” forecast is the amount of additional expenditure that must be forth- 
coming in order for water and wastewater utilities to maintain their critical infrastructure 
in a healthy condition. 

The findings of this “gap analysis” indicate that the baseline expenditures of water utilities 
must be increased by about $300 billion over 20 years to keep up with both compliance and 
infrastructure needs. In similar fashion, the baseline expenditure trend in wastewater util- 
ities must be increased by about $400 billion to meet such needs. Taken together, and 
accounting for the cost of capital, WIN has estimated that water and wastewater utilities 
together need to increase their investments in infrastructure by almost $1 trillion over the 
next 20 years. 

The WIN “gap analysis” is easily misunderstood. Many have interpreted it to mean that a 
trillion-dollar deficiency already exists. It is important to stress that the gap estimate rep- 
resents the challenge ahead-the ramp that we must climb-in increasing utility expendi- 
tures in order to avoid such a deficiency. The AWWA Nessie Curve analysis of 20 utilities 
indicates that we are not now behind in maintaining our water infrastructure. There is no 
current crisis in these 20 utilities. Rather, they are challenged with finding significant addi- 
tional funds over the next 30 years for investments in repair and replacement, in order to 
avoid getting behind. 

Extrapolation from aggregate baseline trends, such as in the WIN gap analysis, is akin to 
“technical analysis” of the stock market using charts, graphs and trending techniques. 
Investment analysts typically like to supplement such “technical analysis” with “fundamental 
analysis” of the situation existing within individual companies. The AWWA Nessie Curve 
analysis provides this type of supplemental perspective on increased expenditure needs. 

1Water Infrastructure Network 0, Clean & Safe Water for the 2 1st Century, April 2000. 



As illustrated in Figure 5, the Nessie Curve analysis indicates that expenditures on infra- 
structure repair and replacement must be significantly ramped-up over a period extending 
from 2000 through 2030. The steep rise is shown to level off after that, but i t  does not go 
away. Expenditures will have to continue to climb, albeit more gradually, throughout most 
of the rest of the 2 1st Century. This shape is the signature pattern of the new replacement 
era that we have entered. It is not a short-term “hump” that we have to get over. The 
shape of the challenge is that of a sustained rise in expenditures. This period of ramping- 
up is going to be a period of significant adjustments. 

The Nessie Curves of the individual utilities shown in Appendix A present wide-ranging 
needs for increased expenditure for replacement of pipes and treatment assets due to wear- 
out. In the 20 utilities studied, such needs total about $6 billion above current spending over 
the next three decades. On a household basis, needs range from $550 to $2,300 over 30 
years. These figures do not include the prospective costs of numerous new SDWA regula- 
tions likely to be implemented over the coming decade, nor any costs from the wastewater 
or stormwater side of the urban utility business. Moreover, as seen in Appendix A, the utili- 
ties vary widely in the timing of these needs; some face sharp needs in the next 10 years, 
while others don’t face their highest needs for 10 or 20 years. The slope and the “humpy” 
patterns of increasing capital requirements are unique to each utility. 

Our sample of 20 utilities represents relatively large water utilities. On a per household 
basis, the total 20-year capital needs for replacement illustrated in our sample is about the 
same as that estimated by EPA for large water systems in their newly released Drinking 
Water Needs Survey.2 

The EPA Drinking Water Needs Survey uses a site visit methodology and a large sampling 
program to document needs in small systems and is probably the best information avail- 
able on small system needs. Extrapolating from EPRs estimated 20-year capital need for 
small systems, we project the total 30-year expenditure for infrastructure repair and 
replacement in small systems might be in a range of $1,490 per household to $6,200 per 
household. 

~ 

The result of this “fundamental analysis” using Nessie Curves is not inconsistent with the 
order of magnitude of the need that WIN estimates to be facing water utilities ($300 bil- 
lion over 20 years). Extrapolation from our 20 sets of Nessie Curves suggests that the need 
might be on the order of $2 50 billion nationally and extend over three decades. However, 
the Nessie Curve forecast is based on an assumption that pipes are left in the ground until 
their economic life is over. The reality in utility operation is that myriad other influences 
can cause the replacement need to arise sooner. These include urban redevelopment, 
modernization, coordination with other city construction schedules, increasing pipe size, 
and other factors. 

2 U.S. Environmental Protection Agency, 1999 Drinking Water Infrastructure Needs Survey 
(EPA 816-R-01-004), February 2001. 



Addressing affordability is the heart of the challenge. 

The central question for policy makers and utilities is whether the increased rate of infra- 
structure spending that utilities must face over the next 30 years can be financed by the util- 
ities themselves at rates customers can afford. AWWA remains, committed to the principle 
that utilities should be self-sustaining through their rates. For many utilities, however, the 
degree of change involved in adapting to the dawning replacement era, the adverse effect 
of demographic change on per household costs, and the competing demand for investment 
in wastewater and other municipal services, will combine to present a significant afford- 
ability challenge. 

There are two related dimensions to the affordability concern. First is the ability of utili- 
ties to finance the needed additional expenditures within their rates. Second is the impact 
of higher rates on households. 

In developing this study, A W A  brought together a group of utility managers from across 
the country to discuss infrastructure issues. This group characterized the question from a 
local perspective as an “affordability gap” or a “reality gap” and defined it as “the differ- 
ence between what you think you should be spending on infrastructure and what you or 
your customers can afford to spend in reality.” This characterization of the problem reflects 
the difficulty of obtaining significant utility rate increases. Rate increases are best received 
when implemented gradually in a number of installments over several years. Unfortunately, 
the rate increases required to meet the challenges of pipe replacement that utilities now 
face cannot be smoothly implemented in many cases. 

There is small likelihood that the $550 to $2,300 per household projected to be required 
for infrastructure repair and replacement in our 20 utilities over the next 30 years can be 
spread evenly or taken on gradually over that period. As illustrated in Appendix A, some 
Nessie curves present a steeper funding challenge and some present a gentler slope due to 
local variations in the historical demographic trends. There are “humps” on the up-ramp 
for replacement of treatment plants and other equipment. Additional “humpy” expendi- 
tures for compliance with anticipated new regulations are not included. In small systems, 
the estimated $1,490 to $6,200 range of household impact is likely to be even more con- 
centrated since the original demographics were themselves more concentrated. 

Compliance-driven requirements to replace treatment plants and invest to meet new man- 
dates will also dominate expenditures and push aside the more subtle need for investments 
in pipe replacement. This is exacerbated by the fact that the costs of water and wastewater 
service appear on the same bill in most communities. Thus, the needs to replace wastewater 
treatment plants and to replace wastewater lines compete with drinking water needs for the 
same consumer dollar. Sewer pipes generally impose higher unit replacement costs than 
water pipes, owing to their inherent characteristics (size, depth, etc.). Figure 6 presents a 
Nessie curve for a combined water and wastewater utility showing replacement funding 
needs for both water and wastewater pipes and other assets (treatment, pumping, etc.). The 
figure illustrates the typical relationship between water supply and wastewater costs- 
wastewater facilities cost noticeably more to replace. 

The combined repair and replacement needs for water and wastewater infrastructure 
amount to a significant financing challenge in their own right. But the cost of compliance 



Asset Replacement Projections for a 
Combined Water & Wastewater Utility 
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Water Supply Plant 

All Water Mains 

Wastewater Plant 

All Sewers 

Figure 6 

with combined sewer overflow (CSO) and stormwater regulations may dwarf everything 
else in water and wastewater utilities. The scale of the expenditure required in these pro- 
grams may sweep everything else aside in some utilities, causing deferral of other needs 
and allowing a “gap” to open up. Note that CSO and stormwater compliance costs are not 
included in Figure 6. 

To avoid an infrastructure gap, utilities are going to have to increase expenditures to keep 
up with both compliance requirements and infrastructure replacement. If rate increases do 
not keep pace with the increased rate of expenditures, the financial ratios used to evaluate 
a utility’s creditworthiness will deteriorate, making it more difficult and more expensive to 
raise capital. 

If a utility attempts to balance a deficiency in allowable rates by deferring infrastructure 
expenditures, then the stage is set for an infrastructure investment gap to begin to devel- 
op, creating a future liability for the utility and its customers. With the new accounting 
requirements being implemented under the Governmental Accounting Standards Board 
Statement No. 34 (GASB 34), such a deferral of infrastructure expenditures will be report- 
ed to the financial markets and begin to impair the utility’s credit rating and ability to raise 
capital. 

Since the Nessie Curve represents replacement timing based on the economic life of the 
pipes, it follows that deferral of replacement will produce higher overall costs due to 
increased repairs than would be the case if replacement occurred on time. If replacement 
is deferred too far beyond the economic trade-off point between replacement and repair 
costs, the repair cost burden will spiral upwards and have significant impacts on utility 
cash flows. Such a scenario will indeed impair a utility’s ability to repay debt and will be 
made plain to the credit markets by the new GASB 34 requirements. 
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In either of these scenarios-rates that don’t keep up with expenditures or expenditures 
that don’t keep up with needs-the bottom line is the same. If both expenditures and rate 
revenues cannot be increased at  the required rate, then the utility’s credit may be impaired, 
and it may face even higher costs as a result. For some utilities, there is the potential for 
this to become a vicious cycle-a financial trap. These systemic financial risks are the rea- 
son why we have a clear and present need for an enhanced partnership between utilities, 
states and the federal government. We need to provide the means to assist utilities “up the 
ramp and over the humps.” We need to minimize the credit risks utilities face over the next 
three decades as we make the adjustments in rates required to assure sustainability in the 
new replacement era. 

The second, and all important, dimension of the affordability challenge is the bottom-line 
impact of increased water rates on household budgets. AWWA believes it is critical to avoid 
sudden and significant changes in rates that can induce “rate shock” among customers. The 
broader issue involved in rate shock ties back to the pivotal role of safe drinking water in 
promoting public health. 

America has by far the safest drinking water in the world. Standards promulgated under the 
Safe Drinlung Water Act aspire to the highest levels of technology and treatment opti- 
mization known to science. As we push farther into the limits of science and technology, 
we unavoidably encounter diminishing returns in terms of quantifiable health benefits a t  
the same time that we must take on increasing marginal costs. Many new standards relate 
to very subtle health concerns that are difficult to substantiate and quantify. Yet, to be pro- 
tective of health, there is a tendency to err on the side of safety, especially when the threats 
may relate to sensitive subpopulations such as children, the unborn, the elderly and the 
health-impaired. 

This is where the issue of rate shock must be brought into focus as a public health concern. 
Whenever the sensitive subpopulations we are striving to protect are also among the low- 
income segment of the population and are forced to forego medical care or nutrition in 
order to pay their utility bills, we could be doing more harm than good. The fact that we 
are now entering a significantly more expensive replacement era in water infrastructure 
makes it all the more difficult to maintain the right balance in this aspect of public health. 
By some comparisons, it may appear that water is still cheap and there is room to increase 
water rates. But such comparisons are not relevant to low-income households. The only 
comparison that matters in these households is the size of the incremental increase. If it is 
large enough to trigger a budget substitution that negatively affects family health-for 
example, giving up a prenatal visit in order to pay a utility bill-then we may be losing 
ground. 

Over the past decade, utilities have formed an increasingly closer partnership with EPA, 
states, the environmental community, the public health community and other groups to 
continue to make progress for public health despite significant scientific challenges. This 
partnership must now be broadened to address the financial challenges of infrastructure 
replacement in order to preserve the fruits of our labors in the public health arena. 



RECOMMENDATIONS 

Considering all of these facts, the American Water Works Association believes it is time 
for a new American partnership for clean and safe water. This partnership requires that all 
levels of government and utilities play a role in working through the significant challenges 
ahead. Specifically, we recommend: 

1) Measures by Utilities and Local Governments 

The infrastructure funding issue varies from place to place, reflecting the age, character 
and history of the community. Although AWWA has looked at the infrastructure issue in 
the aggregate, many key questions must be asked and answered at the local utility level. 
The  development of a comprehensive local strategy can bring these elements into focus 
and create a new “reality” that will help make infrastructure repair and replacement more 
affordable. Such a comprehensive strategy includes: 

Assessing the condition of the drinking water system infrastructure. Over the 
last few decades, utilities around the world have been developing innovative new 
approaches to managing long-lived buried infrastructure. In North America and 
overseas, some utilities are already taking advantage of tools such as geographic 
information systems, using new information to advance the state of the art and 
aggressively managing infrastructure replacement. Planning tools can help identi- 
fy  and plan for needed investment decades in advance of the actual need for funds. 
We should learn from, adapt, and use such tools. 

Strengthening research and development. Although there is not likely to be a 
single “silver bullet” to solve infrastructure management problems, an impressive 
array of technological tools have been moving through the research and develop- 
ment process in recent years. Efforts to develop and deliver such tools should be 
strengthened. 
Working with the public to increase awareness of the challenge ahead, assess 
local rate structures, and adjust rates as necessary. For many years, water and 
wastewater utilities have been nicknamed “the silent service.” Utilities have quiet- 
ly provided an extremely reliable supply of high-quality water at  relatively low 
rates compared to other public utilities and services. Partly as a result, a large num- 
ber of utilities, particularly smaller ones, do not have appropriate rate structures. 
The  1996 SDWA requirement for Consumer Confidence Reports provides a vehi- 
cle for many utilities to take the first step in broadening their dialogue with cus- 
tomers and the public at-large. Comprehensive, focused, and strategic communi- 
cations programs serve the dual function of providing consumers with important 
information about their water systems and building support for needed invest- 
ments in infrastructure. 
Building the managerial capacity of many water systems. Congress took new 
steps in the 1996 SDWA Amendments to assure the institutional capacity of small 
systems applying for state revolving fund loans. Much more remains to be done in 
this area. EPA, in conjunction with water associations, could sponsor training pro- 
grams on appropriate rate structures, designed specifically to deliver assistance to 
small systems in planning for full cost recovery through rates. 



2) Reform of State Programs 

The states, too, have an important role to play in addressing our infrastructure funding 
needs. States may need to match an appropriate share of any new federal funds that are pro- 
vided for infrastructure assistance. Moreover, they need to reform their existing programs 
to make them more effective. For example, some states have not allowed larger systems to 
access the existing state revolving fund, or have excluded investor-owned systems. Some 
states encumber their revolving funds with nonproductive red tape, charge high loan orig- 
ination and other fees, or charge loan rates that are equivalent to market rates. Some states 
preclude the use of alternate procurement methods that minimize infrastructure procure- 
ment costs. For example, the “desigdbuild” process for infrustructure procurement has 
been documented to save 2040% of construction costs for new treatment plants in some 
cases. Public procurement laws in many states, while not explicitly banning desigdbuild, 
mandate a process that prevents its use where local authorities have determined it would 
be advantageous. 

The result is that, in many states, revolving loan funds have not proved to be useful or attrac- 
tive even to drinking water utilities desperately in need of capital. States should commit to: 

Respecting the universal eligibility of all water systems for federal assistance. 

Streamlining their programs for delivery of assistance and allowing alternative pro- 
curement procedures that save money. 

Malung their financing mechanisms more attractive by committing to grants and 
very low or negative interest loans. 

Using federal funds in a timely fashion or facing the reprogramming of those funds 
to other states. 

3) A Significant Increase in Federal Assistance 

After accounting for the cost savings that can come from best practices in asset manage- 
ment, the development of new technologies, efforts to increase ratepayer awareness and sup- 
port, and possible alternative compliance scenarios, for many utilities there is likely to remain 
a gap between the required expenditure increases and the practical ability to raise water rates. 
This gap could grow over the next few decades as infrastructure built in the late-1800s to 
mid-1900s must be repaired, replaced, and rehabilitated at the same time that we are trying 
to enhance the level of water treatment under the Safe Drinking Water Act (SDWA). 

AWWA remains committed to the principle that utility operations should be fully supported 
by rates. In the long run, the objectives must be to manage the costs of replacing pipes and 
treatment plants and ensure financial sustainability through local rate structures. However, 
many utilities are going to face a period of adjustment in adapting to the new reality of the 
replacement era described in this report. Many utilities and their customers will need addi- 
tional assistance in working through extraordinary replacement needs in the next 20 years. 

The difference between drinlung water utilities’ current expenditures for infrastructure 
replacement and the needed level of expenditure is estimated by WIN to be about $1 1 bil- 
lion per year over the next 20 years. If the federal government were to provide half the cost 
of this gap, the federal share of total utility spending would amount to under 12 percent of 
total utility spending. For comparison, the federal share of investment in roads, bridges, 
and airports is 80 percent. 



To prevent the development of a gap in critical water infrastructure financing, AWWA 
recommends either changing and expanding the existing Drinking Water State Revolving 
Fund and other drinlang water programs or creating a new, infrastructure-focused fund. 
Such a fund should provide: 

Significantly increased federal funding. 
Clear eligibility of projects to repair, replace, or rehabilitate drinkmg water infra- 

Universal eligibility of all water systems, both public and investor owned, regard- 

Ability to make grants or loans in any combination and to use other financing tools 

Reasonable terms and conditions such as demonstration of system viability and 

Streamlined procedures for those accessing the funds. 

structure. 

less of size. 

to leverage public and private capital. 

ability to repay a loan. 

Research is a critical component of a comprehensive federal program on infrastructure. 
Research stimulates the development of new techniques and unleashes American ingenu- 
ity. It offers the chance to save billions of dollars over the years to come through more effi- 
cient management, repair, and replacement technologies. The federal government should 
significantly increase its support for research on infrastructure management, repair and 
replacement technologies, methods for extending pipe life, and other means of advancing 
the art while lowering the cost of infrastructure management. 

Finally, the federal government should take other important steps to better access and 
leverage public and private capital. Congress should consider: 

Development of a national water infrastructure financing bond bank similar to 

Tax code and other reforms to increase the availability and use of private capital. 
This could include steps such as the removal of constraints on private activity 
bonds, development of subsidized bond insurance, provision of federal loan guar- 
antees, and improved investment tax credit incentives. 

Fannie Mae. 

Considering when pipes were laid down in many water systems and how long they can be 
expected to last, it is clear that a new age-the replacement era-has arrived for water util- 
ities. Over the next 30 years, infrastructure replacement needs will compete with compli- 
ance needs for limited resources. Clearly, infrastructure needs and compliance with the 
Safe Drinking Water Act can’t be approached as separate issues, but need to be addressed 
together. 

Only in the true spirit of a new partnership, as outlined in this report, can we think most 
broadly about these issues. Only in this spirit can we achieve the goals to which we all 
aspire: the provision of safe and affordable water to all Americans. 



einv ater 

Dawn of the Replacement Era 

APPENDIX A 

essie Curves 

This appendix presents results of infrastructure expenditure needs analyses conducted for 
20 water utilities across the United States. The  “Nessie Curve” technique employed in this 
study produces a forecast of water main and other asset repair and replacement expendi- 
ture requirements based on how those assets “wear out” over the course of their econom- 
ic life. While this study has focused on projecting economically efficient replacement and 
repair costs from wear-out, there are other reasons why assets might be replaced sooner, 
such as needs relating to urban redevelopment, system improvements, coordination with 
other city construction, and increasing pipe size. The  curves also focus only on existing 
assets and take no account of new assets needed to support growth or compliance with new 
SDWA regulations in the coming decades. 

For each utility, results are summarized in several Nessie Curves illustrating different per- 
spectives. For each utility there is an estimate of the total replacement cost value of the 
utility’s assets in today’s dollars. There is also an indication of whether the utility was stud- 
ied with respect to mains only, or whether it was studied with respect to a wider range of 
assets (including treatment plants). In viewing the charts, i t  is important to remember 
whether the utility is an “apple” (mains only) or an “orange” (all assets). 

The  charts presented cover the next SO years, primarily to better illustrate the character- 
istic shapes of the replacement “echo” while also identifjmg differences in the timing of 
major replacement requirements between the participating utilities. All values are constant 
year 2000 dollars. The forecasts assume zero inflation. 

The  first chart is entitled. “Projected Per Household Expenditures Due to Wear-out 
($/hh/yr).” In this graph, the total cost for replacement and repair due to aging is project- 
ed over the next 50 years a t  the household level. 

The  second chart, entitled “Projected Total Expenditures Due to Wear-out” is similar to 
the first chart, showing the relative requirements for replacement expenditures and repair 
expenditures for the assets studied in each utility, expressed in total dollar outlays for the 
utility. 

For the utilities that were studied with respect to all assets, there is a third chart on the 
page entitled, “Projected Total Replacement Expenditures Due to Wear-out.” This chart 
projects replacement investment only, showing the relative contributions to 50-year 
replacement needs of mains versus other assets (treatment, pumping, etc.). For utilities 
that were studied only with respect to mains, this third chart is omitted from the summary 
page for that utility. 



Utility 

Austin, Texas 

Boston, Massachusetts 

BHC, Bridgeport, Connecticut 

West Virgna American, Charleston, West Virginia 

Cincinnati, Ohio 

Columbus, Georgia 

Denver, Colorado 

Des Moines, Iowa 

East Bay MUD, OaMand, California 

Gloucester, Massachusetts 

Honolulu, Hawaii 

Louisville, Kentucky 

United Water, New Rochelle, New York 

Philadelphia, Pennsylvania 

Portland, Oregon 

St. Paul, Minnesota 

Seattle, Washington 

Tacoma, Washington 

Tucson, Arizona 

Wausau, Wisconsin 
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Austin, Texas 

Asset Sets Modeled: Water Mains - 
Estimated Replacement Value $2,348 M 

Projected Per Household Expenditures Due to Wear-out (tlhhlyr) 
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Boston, Massachusetts 

Asset Sets Modeled: Water Mains - 
Estimated Replacement Value $694 M 

Projected Per Household Expenditures Due to Wear-out ($/hh/yr) 
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BHC, Bridgeport, Connecticut 

Asset Sets Modeled: Water Mains & Water Supply Plant - 
Estimated Replacement Value $1,663 M 

Projected Per Household Expenditures Due to Wear-out (Elhhlyr) 
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West Virginia American, Charleston, W 

Asset Sets Modeled: Water Mains &Water Supply Plant - 
Estimated Replacement Value $650 M 

Projected Per Household Expenditures Due to Wear-out ($lhhlyr) 
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Cincinnati, Ohio 

Asset Sets Modeled: Water Mains & Water Supply Plant - 
Estimated Replacement Value $2,042 M 

Projected Per Household Expenditures Due to Wear-out (Slhhlyr) 
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Columbus, Georgia 

Asset Sets Modeled: Water Mains &Water Supply Plant - 
Estimated Replacement Value $648 M 

Projected Per Household Expenditures Due to Wear-out (Uhhlyr) 
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Denver, Colorado 
Asset Sets Modeled: Water Mains &Water Supply Plant - 

Estimated Replacement Value $5,583 M (Includes Major Dams) 
~~ 

Projected Per Household Expenditures Due to Wear-out ($lhh/yr) 
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Des Moines, lowa 

Asset Sets Modeled: Water Mains &Water Supply Plant - 
Estimated Replacement Value $524 M 

Projected Per Household Expenditures Due to Wear-out (tlhhlyr) 
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East Bay MUD, Oakland, California 

Asset Sets Modeled: Water Mains & Water Supply Plant - 
Estimated Replacement Value $8,110 M 
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Gloucester, Massachusetts 

Asset Sets Modeled: Water Mains &Water Supply Plant - 
Estimated Replacement Value $116 M 
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200 
180 - 
1 6 0 .  
140 - 

1 2 0 .  

- -” 

R 100 
i 

- o r n w r n ~ ~ ~ - t h g ~ g ~ g g m  rn . , , , . I - T . ,  , I , ,  , , , , , , , , , , , , , , , , , , , , , , . , , , , , , , , 
0 0 0 0 -  0 0 0 0 0 0 0 2 2 2 0 0  N N N N N N N N N N N N Z Z N Z Z  

Replacement Repairs 

Projected Total Expenditures Due to Wear-out 

2 0  

1 8  

1 6  

1 4  

= 1 2  s 
1 0  

0 

~ ~ m - t t r c o r n  i l n m  
0 0 0 0  - ~ g 2 g g o o a - & g  0 0 0 0 0 0 0  
N N N N N N N N N N N N N N N N N  

Replacement Repairs 

Projected Total Replacement Expenditures Due to Wear-out 

2 

1 8  

1 6  

1 4  r - P 1 2  

S I  
5 0 8  

- 
tft 

> 
0 6  
0 4  

0 2  

0 

A I  2 AMERICAN WATER WORKS ASSOCIATION 



Honolulu, Hawaii 

Asset Sets Modeled: Water Mains & Water Supply Plant - 
Estimated Replacement Value $1,272 M 

Projected Per Household Expenditures Due to Wear-out ($lhhlyr) 
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Louisville, Kentucky 

Asset Sets Modeled: Water Mains - 
Estimated Replacement Value $1,343 M 

Projected Per Household Expenditures Due to Wear-out ($/hh/yr) 
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United Water, New Rochelle, New Vork 

Asset Sets Modeled: Water Mains - 
Estimated Replacement Value $325 M 
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Philadelphia, Pennsylvania 

Asset Sets Modeled: Water Mains - 
Estimated Replacement Value $2,438 M 

Projected Per Household Expenditures Due to Wear-out ($lhhlyr) 
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Portland, Oregon 

Asset Sets Modeled: Water Mains - 
Estimated Replacement Value $1,257 M 

Projected Per Household Expenditures Due to Wear-out (Slhhlyr) 
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St. Paul, Minnesota 

Asset Sets Modeled: Water Mains & Water Supply Plant - 
Estimated Replacement Value $1,005 M 

Projected Per Household Expenditures Due to Wear-out ($lhhlyr) 
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Seattle, Washington 

Asset Sets Modeled: Water Mains - 
Estimated Replacement Value $1,713 M 

Projected Per Household Expenditures Due to Wear-out (6lhhlyr) 
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Tacoma, Washington 

Asset Sets Modeled: Water Mains 2% Water Supply Plant - 
Estimated Replacement Value $1,100 M 

Projected Per Household Expenditures Due to Wear-out (Slhhlyr) 
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Tucson, Arizona 

Asset Sets Modeled: Water Mains &Water Supply Plant - 
Estimated Replacement Value $1,852 M 

Projected Per Household Expenditures Due to Wear-out (Uhhlyr) 
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Wausau, Wisconsin 
Asset Sets Modeled: Water Mains &Water Supply Plant - 

Estimated Replacement Value $84 M 

Projected Per Household Expenditures Due to Wear-out ($/hh/yr) 
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1.0 EXECUTIVE SUMMARY 

This report on Arizona Water Company's (the "Company") Plan to Reduce Water Losses 
was prepared for the Company's water systems that had not achieved a water loss rate of less 
than 10 percent by July 1, 2011, pursuant to Arizona Corporation Commission (the 
"Commission") Decision No. 71845, dated August 25, 2010. The Commission directed the 
Company to evaluate these water systems and prepare a report demonstrating how the Company 
plans to reduce water losses to less than 10 percent, or why it is not cost effective to do so in 
Decision No. 71845. Water systems with water losses greater than 10 percent, which are the 
subject of this report, include the Coolidge Airport, Pinetop Lakes, Overgaard, Miami, Rimrock, 
Bisbee and Pinewood water systems. 

The Company has made a significant effort to reduce water losses by monitoring its water 
systems, detecting and repairing leaks, replacing infrastructure, performing meter maintenance 
and selecting the most appropriate meters for each application. This report shows that the 
frequency of water main and service line leaks and breaks is increasing due to the effects of 
aging and that failing water mains and services should be replaced. 

There are over 320 miles of water mains currently in service in the seven water systems 
contained in this report. Different types of materials have been used for water mains throughout 
the past 100 years, with steel, galvanized steel, cast iron, cement asbestos and ductile iron pipe 
first used in the 1900s, 1910s, 1920s, 1930s and 1986, respectively. Ductile iron pipe has been 
used almost exclusively for new water main installations since 1986. Other less common types 
of water mains have also been used, but account for only a small percentage of water mains 
installed in these water systems. 

The seven systems contained in this report currently have over 15,600 active water 
service connections. Different types of materials have also been used for water service lines 
including copper, galvanized steel, polybutylene, polyethylene and PVC; with the newest water 
service lines made from copper materials. 

Water mains and service lines must be monitored and repaired to manage and minimize 
water losses. The Company's highly trained employees use state-of-the-art leak detection 
equipment to identify the sources of such water losses and follow up with repairs or 
replacements of leaking water mains and service lines. However, for several water systems 
aging water mains and water service lines are failing faster than the Company's ability to locate 
and repair leaks and breaks at current rates of replacement. 

The Company has concluded that a more aggressive distribution infrastructure 
replacement program is needed to further reduce water losses. The Company estimates that it 
will cost $84 million to replace water mains and service lines that are at or nearing the end of 
their useful lives for these seven water systems alone. Because of the enormity of this additional 
level of capital expenditure, the Company is requesting that the Commission authorize the 
establishment of a Distribution System Improvement Charge ("DSIC") (See Attachment 1) for all 
of its water systems. A DSIC will enable the Company to replace critical infrastructure with 
gradual changes in rates. Without the approval of a DSIC, the Company cannot adequately 
replace aging infrastructure critical to the Company's compliance with the Commission's 
directives in Decision No. 71845. 
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Although the magnitude of the infrastructure replacement program is quite large, and the 
solutions will require a long-term commitment, the Company needs to start now in order to make 
additional progress towards replacing aging and failing infrastructure. 

2.0 PURPOSE 

In Commission Decision No. 71845, dated August 25,2010, the Commission directed the 

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

One purpose of this report is to demonstrate how, after evaluating its water systems, the 
Company plans to reduce water losses to less than 10 percent for its water systems that, by July 
1, 201 1, had not achieved a water loss rate of less than 10 percent pursuant to Commission 
Decision No. 7 1 845. 

A second purpose is to provide a detailed cost analysis and explanation demonstrating 
that reducing water losses to less than 10 percent for the Company's Pinetop Lakes, Overgaard, 
Miami, Rimrock, Bisbee and Pinewood water systems is not cost effective. 

A third purpose is to identify, describe and document the extraordinary circumstances 
that prevent the Company from reducing water losses to 15 percent for its Rimrock, Bisbee and 
Pinewood water systems. 

This report also focuses on the necessity of a surcharge mechanism to address the 
Company's replacement of aging and failing water mains and service lines. A DSIC will enable 
the Company to replace its failing infrastructure with gradual increases in rates, thereby 
providing greater rate stability and avoiding steep increases in rates. 

Company to do the following: 

3.0 MEASURES TO IDENTIFY AND REDUCE WATER LOSSES TO LESS THAN 
10 PERCENT 

This section focuses on measures the Company uses to reduce water losses for the seven 

3.1 Locating and Detecting Leaks 

water systems that are the subject of this report. 

Company meter readers report service line and water main leaks and breaks they 
observe while reading meters. In reporting leaks and breaks, meter readers provide real time 
information from which timely repairs can be made. As part of their routine duties, meter 
readers visually inspect the entire water system for leaks and breaks. When a meter reader 
observes a leak or break, the information is entered into a handheld meter-reading device and 
then downloaded. Each local office generates a service order from each leak or break that is 
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reported. If the leak or break requires immediate attention, the meter reader immediately 
contacts the local office to dispatch a repair crew. In this manner, the repair of leaks and breaks 
can be started even before the meter readers complete their normal shift. 

3.1.1 Leak Detection Equipment 

In addition to visual inspections conducted by meter readers, the Company 
uses three complementary types of leak detection equipment which help the Company's 
employees identify the location of water leaks more efficiently than other more labor-intensive 
methods. 

The first type of leak detection equipment is a listening device, such as an 
acoustic noise amplifier or a geophone. The acoustic noise amplifier is a highly sensitive 
electronic set of "earphones" equipped with signal amplifiers and noise filters to isolate water 
leak sound vibrations from extraneous background noise. While the acoustic noise amplifier is 
usually placed on the surface of the ground above the water main, it can also be placed in contact 
with meters or valves or directly onto the water main. In addition to a disc-shaped listening 
device, many models can be fitted with a listening "rod" to make contact with meters, valves or 
water mains otherwise inaccessible and help to locate the source of the leak more precisely. 

Geophones are similar to an acoustic noise amplifier, but are mechanical 
devices and work in much the same manner; i.e. the listening device is placed on the surface of 
the ground or above the water main and the operator listens for the sound of a leak. 

Another type of leak detection equipment, the digital leak detection 
logger, uses multiple data loggers to survey a larger portion of the distribution system to locate 
potential leaks that would otherwise go undetected by visual inspection or through the use of 
other less technological types of listening devices. Each data logger is used in conjunction with 
other data loggers to collect leak noise data during low noise times (such as between midnight 
and 3 a.m.) when water use and traffic noises are at a minimum. The use of multiple data 
loggers helps to triangulate the locations of suspected leaks identified by each data logger used. 

The digital leak detection logger uses up to eight data loggers strategically 
placed on valves, fire hydrants, water meters or directly on the water mains throughout the water 
system. The data loggers are programmed to communicate with each other at three scheduled 
time intervals to listen for the sound of any leaks. The information is then downloaded and 
analyzed to determine if there was any leak "noise" identified between the loggers. If a leak 
noise is identified, a "correlation spike" will present itself in the data. The operator then inputs 
the pipe size, material type and distance between the loggers into the laptop and the location of 
the leak is displayed. 

The third type of leak detection equipment, the digital leak correlator, is 
used to pinpoint the location of the leak noise on a real-time basis, as well as confirming or 
validating locations of suspected leaks identified through surveys conducted by using a digital 
leak detection logger, acoustic noise amplifier and/or geophones. 

The digital leak correlator system consists of one main processor and two 
signal transmitters. The main processor receives and processes signals from two transmitters, 
which are placed on valves, fire hydrants or water meters by a special sensor-mounting device, 
or directly on the water main itself. When searching for or pinpointing leaks the size, material 
type and length of each section of pipe that is located between the transmitters must be entered 
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into the main processor. If leak noise is observed, a spike appears on the main processor screen 
and the calculated distance from the leak to each of the transmitters is displayed. 

The Company's employees use digital leak correlators to confirm the 
validity of the data generated by the main processor by moving the transmitters to different 
locations, which can help to confirm or validate the original reported location of the leak. When 
comparing the location of the suspected leak determined from each leak noise or spike 
correlation, locating or predicting the same point of leak confirms with greater accuracy the point 
where repair crews should begin to focus their efforts and excavate for repairs. 

The Company has several or more of each type of leak detection 
equipment throughout its water systems as shown in Table 3.1. 

The Company's employees undergo extensive training in the proper 
operation, use and interpretation of results generated from each type of leak detection equipment. 
The use of this equipment is effective for locating water main and service line leaks and breaks, 
facilitating repairs, reducing the overall cost of repairs and helping to reduce water losses. In 
20 1 1, the Company purchased an additional leak detection logger and an acoustic noise amplifier 
for use by its employees in its Pinewood and Rimrock water systems, increasing the availability 
of such equipment. When the Company's employees need to share leak detection equipment 
with the rest of the Verde Valley Division, locating and making repairs may be unavoidably 
delayed. 

3.1.2 Documentation of Leak Data 

To assist in the systematic collection and tracking of water leak data, the 
Company also documents water leaks through the use of a Water Loss Control form, (See Figure 
3.1). This data tracking form is completed each time a leak or break is discovered and repaired, 
providing a detailed accounting of the leak or break and its repair, including the location, pipe 
condition, cause of leak or break, labor-hours expended and other related costs. The information 
entered on this form is used to identify high frequency leak or break areas where additional leak 
detection efforts are prioritized. This information also helps to determine the timing and priority 
of water main and service line replacements as well as the preparation of infrastructure 
replacement budgets. Since 2010, over 1,000 Water Loss Control forms have been completed by 
Company employees. 

0 \BD FILES\WORK FOR T"\REPORTS\WATER LOSSWATER LOSS REDUCTION REPORT FINAL 12301 1 DOCX 
THHbadr112/30/11 I1103Ah4 

Page 9 



Figure 3. I :  Water Loss Control Form 

"*$ ARIZONA WATER COMPANY 
I: $ 1 1  , z  

';r I ,e' WATER LOSS CONTROL FORI 

DATE: SYSTEM: PWSlD AND NMR: LEAK 1: 

TYPEOFLEAK: SERWCE MAIN FlTTMlG c] VOLUME (GPM) 

YEAR: MATERIAL S E E  LENGTH FlTTfflG TYPE: DEPTH OF COVER 
!CY 

.- - DESCRlPTlOFlOF REPAIRS MADE - 

REQUIRE0 ATTACHMENT COW OF 'A ATLAS WTH LOCATION OF LEAK MARKM WMTH A RED X 
REQUIRED ATTACHMENT MAI€RIAL(S) LIST AND COSTfS) I 

TOTAL LABOR HOURS:. - 

TOTAL WERIAL COSTS 

3.2 Leak Repair 

Detecting and locating leaks and breaks are necessary steps prior to initiating 
repairs. The Company reduces water losses through timely maintenance and repair of leaks and 
breaks. The Company schedules repairs of smaller water main and service line leaks as soon as 
possible, while water main breaks are repaired on an expedited or emergency basis. Water main 
leaks are generally much more difficult to locate than water main breaks as the rates of leakage 
are typically much less and not easily located, except through more advanced methods of 
detection, such as through the use of listening devices, leak detection equipment and/or by 
conducting leak surveys. For the first nine months of 201 1, nearly 500 leaks and breaks were 
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located and repaired in the seven water systems that are the subject of this report, as shown in 
Table 3.2. 

Miami 
Rimrock 

Leaks and Breaks by Type and Water System 

106 98 
32 20 

3.3 Meter Maintenance Program 

The Company has established the criteria for meter repairs and/or replacement as 
part of its meter maintenance program. The Company does not repair or replace water meters 
based solely on years in service, but also considers gallonage and water quality as additional 
repairheplacement factors, thus effectively and efficiently using resources. The Company's 
meter shop, through its many years of experience both testing and repairing water meters, has 
established comprehensive meter maintenance criteria based on meter size, meter type, 
gallonage, length of time in service and water quality (See Appendix 12.1). Water quality varies 
between systems and can even vary within a system. These variances can affect meter accuracy 
and the useful life of a water meter. For example, sand and other fine materials can cause 
abrasive wear on meters and build up or deposits from hard water can increase friction on 
moving parts, causing a meter to "run slow" and increasing water losses. 

The Company's meter shop also performs approximately 1,000 random annual 
meter tests to provide an ongoing assessment which helps to establish the most appropriate meter 
maintenance criteria for each system. In this way, the Company ensures that meter accuracy is 
cost-effectively maintained for each water system, verified through random meter testing, while 
still keeping water losses due to meter inaccuracies low. The Company's meter maintenance and 
testing programs benefit all of the Company's water systems. For the 12 months ending 
September 201 1, nearly 1,000 meters were either repaired or replaced in these seven water 
systems, as detailed in Table 3.3. 
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3.4 Meter Selection Review 
Following guidelines provided by the Company's meter shop, the Company's 

engineering department reviews new meter applications prior to establishing water service. 
Typically, 5/8 x 3/4-inch water meters are installed for residential customers in new 
subdivisions. Residential and non-residential meter applications that require one-inch or larger 
water meters can result in a wide range of flows, with the largest meter applications typically 
including fire flows. As a result, the Company's engineering department determines the most 
appropriate size and type of meter for each specific meter application to meet the service needs 
and accurately measure all water provided throughout the anticipated range of flows. Again, 
water losses are minimized when the correct meter is chosen for the particular application. 
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4.0 COOLIDGE AIRPORT WATER SYSTEM 

4.1 Overview of Water System 

the 
As 

The Coolidge Airport water system, located approximately 10 miles southeast of 
City of Coolidge has been operated and maintained by the Company since February 2008. 
shown in Graph 4.1 below, water losses were greater than 70 percent at the beginning of the 

Company's operation of this water system. Initially, the Coolidge Airport water distribution 
system was constructed primarily of cement asbestos and PVC pipe and service lines were 
constructed primarily of PVC materials. The Company replaced a significant portion of the 
oldest mains and new water mains are constructed of C-900 PVC pipe. Seven of nine service 
line connections have been replaced and all service lines are now constructed from copper 
materials. Graph 4.1 also shows the benefits that can be achieved when aging and failing water 
mains and service lines are replaced. 

raph 4.1: Coolidge Airport Water Losses by Year 

WATER LOSSES 
COOLIDGE AIRPORT WATER SYSTEM 
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4.2 Causes of Water Losses 

The Company discovered several unmetered services and inaccurate meters which 
contributed to water losses. The Company's employees installed water meters for the unmetered 
services and replaced the existing water meters with new water meters. Additionally, the 
Company's employees located and repaired three water main breaks and three service line leaks 
since 2008. 

4.3 Additional Steps Taken to Reduce Water Losses 

1. The Company replaced approximately 3,400 LF of aging and failing PVC 
water mains where the largest source of breaks and leaks occurred. 
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2. The Company replaced seven of nine water services that were in poor 
condition and a likely cause of water losses. 

3. The Company constructed a replacement booster pump station, an 
automatic control system and a 15,000-gallon water storage tank to provide more stable water 
pressure and reduce the frequency of water leaks and breaks potentially caused by fluctuating 
water pressure. 

Assessment of Effect on Water Losses from Additional Steps Taken to Reduce 
Water Losses 

The Company expects that the additional steps taken to reduce water losses 
identified in Section 4.3 will cause water losses to drop from 15 percent to less than 10 percent. 
This reduction in water losses would not have been possible without the replacement of a 
significant portion of water mains, service lines and meters. The approximate cost to replace this 
infrastructure was $141,000. 

Additional Steps to be Taken in the Future to Reduce Water Losses 

1 .  Manage Coolidge Airport water system water losses by tracking ongoing 
water losses each month and follow up with corrective actions to help mitigate any upward 
trends in water losses. 

If water losses do not drop below 10 percent or if losses trend back 
upwards, the Company will direct its employees to increase the use of digital leak detection 
loggers to locate and repair leaks and breaks. 

The Company budgeted $215,000 in 2012 for its Pinal Valley Division, 
which includes the Company's Coolidge Airport water system, for use in replacing water mains, 
water services, water meters and fire hydrants, as needed for specific projects. 

If in the future the Company's assessment of the Coolidge Airport water 
system shows that additional water distribution system infrastructure needs to be replaced, the 
Company will include such replacement infrastructure in the Company's infrastructure 
replacement plan, subject to budget constraints. 

4.4 

4.5 

2. 

3. 

4. 
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5.0 PINETOP LAKES WATER SYSTEM 

5.1 Overview of Water System 
The Pinetop Lakes water system, located in the Pinetop-Lakeside area in Arizona, 

is one of the water systems in the Company's Navajo Division. As shown in Graph 5.1 below, 
water losses have exceeded 10 percent since 2009. There are over 84,000 LF (16 miles) of water 
mains in service varying in size and material, including cement asbestos, ductile iron and PVC 
materials. There are approximately 1,000 water service lines in service constructed primarily of 

raph 5. I: Pinetop Lakes Water Losses by Year 

WATER LOSSES 
PINETQP LAKES WATER SYSTEM 
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5.2 Causes of Water Losses 
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Water losses in the Pinetop Lakes water system are caused by a combination of 
water main and service line leaks and breaks. In the past two years, five large non-surfacing 
leaks and breaks caused by failing water distribution infrastructure were located and repaired 
using electronic leak detection equipment in the Pinetop Lakes water system. These leaks and 
breaks are estimated to have accounted for over 900,000 gallons of water losses per month. 

Additional Steps Taken to Reduce Water Losses 

1. 

5.3 
As part of the Company's plan to reduce water losses, the Company 

measured and mapped the entire Pinetop Lakes water system to help expedite future surveys 
using digital leak detection loggers. 

0:WD FILESWORK FOR THkhREPORTSWATER LOSSWATER LOSS REDUCTION REPORT FINAL 12301 1 .DOCX 
THH:badr112/30/11 I11:OJAM 

Page 15 



2. The Company increased the number of system-wide leak surveys by 50 
percent, from two per year to three per year in its Pinetop Lakes water system using digital leak 
detection loggers. 

5.4 Assessment of Effect on Water Losses from Additional Steps Taken to Reduce 
Water Losses 

The Company expects that the additional steps taken to reduce water losses 
identified in Section 5.3 will reduce water losses for its Pinetop Lakes water system, but 
additional steps may be necessary to reduce water losses to less than 10 percent. 

Additional Steps to be Taken in the Future to Reduce Water Losses 

1. Manage Pinetop Lakes water system water losses by tracking ongoing 
water losses each month and follow up with corrective actions to help mitigate any upward 
trends in water losses. 

If water losses do not drop below 10 percent or if losses trend back 
upwards, the Company will direct its employees to increase the use of digital leak detection 
loggers to locate and repair leaks and breaks. 

The Company budgeted $64,000 for 2012 for its Navajo Division, which 
includes the Company's Pinetop Lakes water system, for use in replacing water mains, water 
services, water meters and fire hydrants, as needed for specific projects. 

5.5 

2. 

3. 

5.6 Cost Benefit Analysis of Reducing Water Losses 

The Company's engineers analyzed the Pinetop Lakes water system and 
determined that in order to reduce water losses to below 10 percent nearly 9,000 feet of aging 
water mains and 800 failing polybutylene and polyethylene water service lines need to be 
replaced. The preliminary cost estimate to replace these facilities is nearly $4.2 million as shown 
in the table on page 62 of Appendix 12.3.1. 

If these replacements are made water losses should drop to 10 percent or below. 
Table 5.6.1, Column B, Lines 16 - 18 shows that at a current water loss rate of 1 1.2 percent the 
amount of water lost annually is 7,061.8 thousand gallons. Reducing water losses to 10 percent 
would result in 6,292.9 thousand gallons lost annually or a savings of 768.9 thousand gallons of 
water each year. 

The total cost of producing this volume of water is shown in Table 5.6.1, Column 
B, Lines 2 - 6. When the total cost of production $61,618 is divided by the number of thousand 
gallons produced 62,929, the cost per thousand gallons produced of $0.98 results. 

To determine the annual potential savings from reducing water losses to 10 
percent, the cost per thousand gallons produced is multiplied by the reduction in lost water or 
768.9 thousand gallons resulting in a potential annual savings of $753. 

Table 5.6.1, Column D, Lines 2 - 10 calculates the required annual revenue 
requirement associated with investing $4.2 million to replace nearly 9,000 feet of water mains 
and 800 services, which is the cost of reducing water losses in the Pinetop Lakes water system to 
10 percent or below. The resulting annual revenue requirement would be $614,000. When 
compared to the amount of annual potential savings the annual revenue requirement for replacing 
this infrastructure would be greater by $613,000, meaning that rates would increase by over 
$600,000 or over 15 percent in order to save 769 thousand gallons of water. Since Overgaard 
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and Pinetop Lakes are in the same consolidated rate system reducing water loss to 10 percent or 
below for both water systems would result in an increase in rates of over 6 1 percent. 

When evaluated over the life of the replacement assets (Table 5.6.1, Column D, 
Lines 26 - 30) the total savings in production costs, assuming an annual inflation factor of 3.4 
percent would be $131,072 compared to a revenue requirement of $19,240,000 or a net cost of 
$19.1 million. 

Based on the analysis above and on Tables 5.6.1 and Appendix 12.2.1 page 52 the 
cost of reducing water losses in the Pinetop Lakes system to 10 percent or below far exceeds the 
potential benefits. 

O\BO FILESlWORKFORTHMREPORTS\WATERLOSSlWATERLOSS REDUCTION REPORT FINAL 123011 DOCX 
THH badr 11213011 1 I 11 03 AM 

Page 17 



0 B D  FILES\WORK FOR THHREPORTSWYATER LOSS\WATER LOSS REDUCTION REPORT FINAL 123011 DOCX 
THH badr112/30/11 i l l  03AM 

Page 18 



6.0 OVERGAARD WATER SYSTEM 

6.1 Overview of Water System 

The Overgaard water system, located in the Heber-Overgaard area in Arizona, is 
another water system in the Company’s Navajo Division. As shown in Graph 6.1 below, water 
losses have exceeded 10 percent since August 2010. There are over 500,000 LF (97 miles) of 
water mains in service varying in size and material, including cement asbestos, ductile iron, 
,PVC, steel and galvanized steel materials. There are approximately 4,200 water service lines in 
service constructed primarily of polybutylene, polyethylene and copper materials. 

raph 6. I Overgaard Water Losses by Year 

WATER LOSSES 
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6.2 Causes of Water Losses 

A common cause of water losses in the Overgaard water system is frozen water 
meters caused by cold winter weather, damaging the water meters and causing leaks. Service 
line leaks and breaks are another common cause of water losses for the Overgaard water system. 
Since 2007, over 280 leaks and breaks have been located and repaired in the Overgaard water 
system. 263 of these leaks and breaks were identified as either frozen water meters or service 
line leaks or breaks, as shown in Table 6.1 below. 
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2010 
201 1 

6.3 Additional Steps Taken to Reduce Water Losses 

1. The Company identified the areas where freeze-damaged water meters are 
most common and has taken steps to reduce the risks of freezing by insulating meters by placing 
materials such as foam, sawdust or fiberglass within the meter boxes. 

The Company increased the use of leak detection loggers by 50 percent, 
from two days per week to three days per week. 

The Company purchased 20 anti-theft locks for fire hydrants located in the 
remote areas of the Overgaard water system to reduce the risk of unauthorized water use and 
potentially reduce water losses caused by theft. 

The Company's employees have conducted a system-wide leak survey of 
its Overgaard water system using leak detection equipment described in Section 3 of this report. 
Although several small leaks were located and repaired, no areas were identified that would 
account for any significant percentage of water losses that currently exist for this water system. 

Assessment of Effect on Water Losses from Additional Steps Taken to Reduce 
Water Losses 

The Company expects that the additional steps taken to reduce water losses 
identified in Section 6.3 will help to reduce water losses for its Overgaard water system, but 
additional steps may be necessary in the future to reduce water losses to less than 10 percent. 

Additional Steps to be Taken in the Future to Reduce Water Losses 

1. Manage the Overgaard water system water losses by tracking ongoing 
water losses each month and follow up with corrective actions to help mitigate any upward 
trends in water losses. 

If water losses do not drop below 10 percent or if losses trend back 
upwards, the Company will direct its employees to increase the use of digital leak detection 
loggers to locate and repair leaks and breaks. 

The Company budgeted $64,000 for 2012 for its Navajo Division, which 
includes the Company's Overgaard water system, for use in replacing water mains, water 
services, water meters and fire hydrants, as needed for specific projects. The Company also 

2. 

3. 

4. 

6.4 

6.5 

2. 

3. 

3 23 21 
4 15 33 
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plans to purchase 10 additional anti-theft locks for fire hydrants for its Overgaard water system 
in 2012. 

The Company budgeted $50,000 for 2012 to construct additional freeze 
protection for 75 water meters and related meter box assemblies for its Overgaard water system. 

The Company budgeted $40,000 for 2012 to replace a failing automatic 
control system for its Zane Grey pump station. This project will reduce automatic control 
failures that have been one of the causes of water losses for the Overgaard water system. 

The Company budgeted $25,000 for 2012 for its Navajo Division, which 
includes the Overgaard water system, to purchase additional leak detection equipment. 

4. 

5. 

6. 

Cost Benefit Analysis of Reducing Water Losses 

The Company's engineers analyzed the Overgaard water system and determined 
that in order to reduce water losses to below 10 percent, over 18,000 feet of aging water mains 
and 2,100 failing polybutylene and polyethylene water service lines need to be replaced. 
Additionally, 4,200 meter boxes need to be retrofitted with insulating materials to provide better 
freeze protection. The preliminary cost estimate to replace these facilities is nearly $12.5 million 
as shown in the table on page 63 of Appendix 12.3.2. 

If these replacements are made water losses should drop to 10 percent or below. 
Table 6.6.1, Column B, Lines 16 - 18 shows that at a current water loss rate of 1 1.5 percent the 
amount of water lost annually is 17,060.4 thousand gallons. Reducing water losses to 10 percent 
would result in 14,885.5 thousand gallons lost annually or a savings of 2,174.9 thousand gallons 
of water each year. 

The total cost of producing this volume of water is shown in Table 6.6.1, Column 
B, Lines 2 - 6. When the total cost of production $140,841 is divided by the number of thousand 
gallons produced 148,855, the cost per thousand gallons produced of $0.95 results. 

To determine the annual potential savings from reducing water losses to 10 
percent the cost per thousand gallons produced is multiplied by the reduction in lost water or 
2,174.9 thousand gallons resulting in a potential annual savings of $2,058 (Table 6.6.1, Column 
D, Line 17). 

Table 6.6.1, Column D, Lines 2 - 10 calculates the required annual revenue 
requirement associated with investing $12.5 million to replace 18,000 feet of water mains and 
2,100 service lines and retrofitting 4,200 meter boxes to provide better freeze protection, which 
is the cost of reducing water losses in the Overgaard system to 10 percent or below. The 
resulting annual revenue requirement would be $1,826,000. When compared to the amount of 
annual potential savings the revenue requirement for replacing this infrastructure would be 
greater by $1,824,000, meaning that rates would increase by over $1.8 million or nearly 46 
percent in order to save 2,175 thousand gallons of water. Since Overgaard and Pinetop Lakes are 
in the same consolidated rate system reducing water loss to 10 percent or below for both these 
systems would result in an increase in rates of over 61 percent. 

When evaluated over the life of the replacement assets (Table 6.6.1, Column D, 
Lines 26 - 30) the total savings in production costs, assuming an annual inflation factor of 3.4 
percent would be $358,257 compared to a revenue requirement of $57 million or a net cost of 
$56.9 million. 

6.6 
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Based on the analysis above and on Tables 6.6.1 and Appendix 12.2.2 page 53 the 
cost of reducing water losses in the Overgaard system to 10 percent or below far exceeds the 
potential benefits. 
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7.0 MIAMI WATER SYSTEM 

7.1 Overview of Water System 

The Miami water system, located in Gila County, Arizona is one of three 
Superstition Division water systems. As shown in Graph 7.1 below, water losses exceeded 10 
percent from June 2010 until June 201 1 when water losses dropped below 10 percent, however 
water losses increased above 10 percent again in July of 2011. There are over 380,000 LF (72 
miles) of water mains in service varying in size and materials, including cement asbestos, cast 
iron, ductile iron, copper, steel, galvanized steel and PVC materials. There are approximately 
3,000 water service lines in service constructed primarily of galvanized steel, polybutylene and 
polyethylene materials. 

Frawh 7.1: Miami Water Losses 
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7.2 Causes of Water Losses 
1 .  Service leaks and breaks make up over two-thirds of all leaks and breaks 

within the Miami water system and are a significant cause of water losses. The majority of these 
leaks and breaks are caused by aging infrastructure and are commonly observed where 
polybutylene, polyethylene and galvanized steel service lines are in use. 

Unplanned tank overflows, caused by automatic control signal failures at 
the Bandy Heights water storage tank are another cause of water losses. 

Locations where failing water mains have been identified: 

a. 

2. 

3. 

Approximately 1,300 LF section of galvanized steel water main in 
an area near Bloody Tanks Wash. 
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b. Approximately 1,645 LF of cement asbestos water main along 
Live Oak Street, which was installed in 1953. 

C. Galvanized steel water mains in the downtown area of Miami and 
in the Central Heights area installed between the 1930s and the 1950s. 

Numerous leaks in the past few years were located and repaired in these 
three areas. Nine leaks in the past six years were located and repaired along Live Oak Street 
alone. Of the nearly 800 leaks and breaks located and repaired in the Miami water system during 
the past five years, as shown in Table 7.1 below, more than half were observed in the three areas 
described above. 

Service Leaks 

7.3 Additional Steps Taken to Reduce Water Losses 

1. 

2. 

The Company replaced approximately 1,645 LF of failing cement asbestos 
water main on Live Oak Street with new ductile iron pipe. 

The Company replaced approximately 1,400 LF of failing eight-inch 
cement asbestos water main with new eight-inch ductile iron pipe along US.  60 from Cordova to 
Reppy Avenue. 

The Company replaced failing radio controls at the Bandy Heights water 
storage tank to eliminate or reduce unplanned tank overflows caused by automatic control signal 
failures. 

The Company's employees conducted leak surveys of its Miami water 
system using digital leak detection loggers on the galvanized steel water mains in the Bloody 
Tanks Wash, downtown Miami and Central Heights areas. 

Assessment of Effect on Water Losses from Additional Steps Taken to Reduce 
Water Losses 

The Company expects that the additional steps taken to reduce water losses 
identified in Section 7.3 will help to reduce water losses for its Miami water system, but 
additional steps may be necessary in the future to reduce water losses to less than 10 percent. 

3. 

4. 

7.4 
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7.5 Additional Steps to be Taken in the Future to Reduce Water Losses 

1. Manage Miami water system water losses by tracking ongoing water 
losses each month and follow up with corrective actions to mitigate any upward trends in water 
losses. 

If water losses do not drop below 10 percent or if water losses trend back 
upwards, the Company will direct its employees to increase use of digital leak detection loggers 
to locate and repair leaks and breaks. 

The Company budgeted $307,500 for 2012 for its Superstition Division, 
which includes the Company's Miami water system, for use in replacing water mains, water 
services, water meters and fire hydrants, as needed for specific projects. 

4. The Company budgeted $50,000 for 2012 for its Miami water system to 
replace 400 LF of six-inch of failing steel water main in Bloody Tanks Wash with new six-inch 
ductile iron pipe. 

5.  The Company's employees will continue to perform leak surveys in the 
downtown Miami and Central Heights areas where galvanized steel water mains installed from 
the 1930s through the 1950s have shown signs of failure and where leaks and breaks have been 
observed. 

2. 

3. 

7.6 Cost Benefit Analysis of Reducing Water Losses 

The Company's engineers analyzed the Miami water system and determined that 
in order to reduce water losses to below 10 percent, over 113,000 feet of aging water mains and 
2,000 failing service lines need to be replaced. The preliminary cost estimate to replace this 
aging infrastructure is over $1 8.3 million as shown in the table on page 64 of Appendix 12.3.3. 

If these replacements are made water losses should drop to 10 percent or below. 
Table 7.6.1, Column B, Lines 16 - 18 show that at a current water loss rate of 12.1 percent the 
amount of water lost annually is 39,756.9 thousand gallons. Reducing water losses to 10 percent 
would result in 32,899.7 thousand gallons lost annually or a savings of 6,857.2 thousand gallons 
of water each year. 

The total cost of producing this volume of water is shown in Table 7.6.1, Column 
B, Lines 2 - 6. When the total annual cost of production $307,697 is divided by the number of 
thousand gallons produced annually 328, 997.2, the cost per thousand gallons produced of $0.94 
results. 

To determine the annual potential savings from reducing water losses to 10 
percent, the cost per thousand gallons produced is multiplied by the reduction in lost water or 
6,857.2 thousand gallons resulting in a potential annual savings of $6,413. 

Table 7.6.1, Column D, Lines 2 - 10 calculates the required annual revenue 
requirement associated with investing $18.3 million to replace over 1 13,000 feet of water mains 
and 2,100 services, which is the cost of reducing water losses in the Miami system to 10 percent 
or below. The resulting annual revenue requirement would be $2.7 million. When compared to 
the amount of annual potential savings the revenue requirement for replacing this infrastructure 
would be greater by $2.667 million, meaning that rates would increase by nearly $2.7 million or 
16 percent in order to save 6,857 thousand gallons of water. 
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When evaluated over the life of the replacement assets (Table 7.6.1, Column D, 
Lines 26 - 30) the total savings in production costs, assuming an annual inflation factor of 3.4 
percent would be $1.1 million compared to a revenue requirement of $83.8 million or a net cost 
of $82.7 million. 

Based on the analysis above and on Tables 7.6.1 and Appendix 12.2.3 page 54 the 
cost of reducing water loss in the Miami system to 10 percent or below far exceeds the potential 
benefits. 
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8.0 RIMROCK WATER SYSTEM 

8.1 Overview of Water System 

The Rimrock water system is one of four Verde Valley Division water systems. 
As shown in Graph 8.1 below, water losses have exceeded 10 percent for the last four years and 
have increased above 15 percent over the past 18 months. There are over 165,000 LF (3 1 miles) 
of water mains in service varying in size, material and age, including cement asbestos, cast iron, 
copper, ductile iron, galvanized steel, PVC and steel materials. There are 1,225 water service 
lines in service which are constructed from copper, galvanized steel, polybutylene and 
polyethylene materials. 

Graph 8. I :  Rimrock Water Losses by Year 
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8.2 Causes of Water Losses 

Galvanized steel and cement-asbestos water mains installed in the 1960s were the 
predominant materials used for water mains, representing over 75 percent of all water mains 
currently in service in the Rimrock water system. Most of these water mains are at or near the 
end of their useful service lives. The Company's repair history shows that nearly two-thirds of 
all leak repairs and replacements were on water mains alone. As shown in Table 8.1 below, the 
number of water main leaks has increased from three leaks in 2007 to 32 leaks for the first nine 
months of 201 1. The number of service leaks has also increased over this same time period. 
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Service Leaks 

The Company has determined that approximately 32,000 LF of water main will 
be at or near the end of its useful life within the next 10 years. Using information gathered from 
the Water Loss Control forms plotted on a map of the Rimrock water system, the Company has 
identified seven geographic areas in the Rimrock water system where water mains are at or 
beyond their useful service lives and need to be replaced. 

8.3 Additional Steps Taken to Reduce Water Losses 

1. The Company replaced a failing galvanized steel water main on Paiute 
Trail with 275 LF of ductile iron pipe, one of the seven geographic areas identified from 
information gathered from the Water Loss Control forms. 

2. The Company increased the amount of time spent performing leak 
detection surveys of the Rimrock water system with digital leak detection loggers from one day 
per week to two days per week. 

Assessment of Effect on Water Losses from Additional Steps Taken to Reduce 
Water Losses 

The Company expects that the additional steps taken to reduce water losses 
identified in Section 8.3 will help to reduce water losses, however, additional steps will be 
necessary in the future to further reduce water losses to below 15 percent. Reducing water losses 
to below 10 percent will require the Company to increase infrastructure replacement through 
development of a long-term infrastructure replacement plan. 

Even with the recent completion of a water main replacement project at a cost of 
$40,000, the Company does not project that water losses will drop below 10 percent or 15 
percent. Failing infrastructure is the primary cause for water losses in the Rimrock water system. 
If the Company is able to increase the rate of infrastructure replacement the Company should be 
able to reduce water losses below 10 percent. 

Additional Steps to be Taken in the Future to Reduce Water Losses 

1. Manage the Rimrock water system water losses by tracking ongoing water 
losses each month and follow up with corrective actions to help mitigate any upward trends in 
water losses. 

8.4 

8.5 
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2. If water losses do not drop below 10 percent or if water losses trend back 
upwards, the Company will direct its employees to increase the use of digital leak detection 
loggers to locate and repair leaks and breaks. 

The Company budgeted $97,000 for 2012 for its Verde Valley Division, 
which includes the Company's Rimrock water system, for use in replacing water mains, water 
services, water meters and fire hydrants, as needed for specific projects. 

The Company budgeted $75,000 for 2012 to replace failing galvanized 
steel pipe with 750 LF of six-inch ductile iron pipe and replace 23 water services on Cliffside 
Trail for its Rimrock water system. 

The Company budgeted $50,000 for 2012 to replace failing galvanized 
steel pipe with 800 LF of six-inch ductile iron pipe and replace six water services on Antigua 
Way for its Rimrock water system. 

3. 

4. 

5. 

8.6 Cost Benefit Analysis of Reducing Water Losses 

The Company's engineers analyzed the Rimrock water system and determined 
that in order to reduce water losses to below 10 percent, over 40,000 feet of aging water mains 
and 940 failing polybutylene and polyethylene water service lines need to be replaced. The 
preliminary cost estimate to replace this aging infrastructure is nearly $7.8 million as shown in 
the table on page 65 of Appendix 12.3.4. 

If these replacements are made water losses should drop to 10 percent or below. 
Table 8.6.1, Column B, Lines 16 - 18 shows that at a current water loss rate of 17.7 percent the 
amount of water lost annually is 17,359.1 thousand gallons. Reducing water losses to 10 percent 
would result in 9,824.2 thousand gallons lost annually or a savings of 7,534.9 thousand gallons 
of water each year. 

The total cost of producing this volume of water is shown in Table 8.6.1, Column 
B, Lines 2 - 6.  When the total annual cost of production $187,359 is divided by the number of 
thousand gallons produced annually 98,242, the cost per thousand gallons produced of $1.91 
results. 

To determine the annual potential savings from reducing water losses to 10 
percent, the cost per thousand gallons produced is multiplied by the reduction in lost water or 
7,535 thousand gallons resulting in a potential annual savings of $14,370. 

Table 8.6.1, Column D, Lines 2 - 10 calculates the required annual revenue 
requirement associated with investing $7.8 million to replace 40,000 feet of water mains and 940 
services which is the cost of reducing water losses in the Rimrock system to 10 percent or below. 
The resulting annual revenue requirement would be $1.14 million. When compared to the 
amount of annual potential savings the revenue requirement for replacing this infrastructure 
would be greater by $1,125,000, meaning that rates would increase for the consolidated Verde 
Valley system (Sedona, Valley Vista, Rimrock and Pinewood) by over $1.1 million or over 8 
percent in order to save 7,535 thousand gallons of water. Since Rimrock and Pinewood are in 
the same consolidated rate system reducing water losses to 10 percent or below for both these 
systems would result in an increase in rates of over 27 percent. 

When evaluated over the life of the replacement assets (Table 8.6.1, Column D, 
Lines 26 - 30) the total savings in production costs, assuming an annual inflation factor of 3.4 
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percent would be $2.5 million compared to a revenue requirement of $35.7 million or a net cost 
of $33.2 million. 

Based on the analysis above and on Tables 8.6.1 and Appendix 12.2.4 page 55 the 
cost of reducing water losses in the Rimrock system to 10 percent or below far exceeds the 
potential benefits. 

Because the Rimrock system is above 15 percent, the Company analyzed the 
potential savings and costs of reducing water loss to 15 percent or below. These results are 
presented in Table 8.6.2 and show that the potential annual savings would be $5,000 compared to 
a revenue requirement of $394,000 or a net increase in rates for the consolidated Verde Valley 
system (Sedona, Valley Vista, Rimrock and Pinewood) of $389,000. As with the analysis for 
reducing water losses to 10 percent the cost of reducing water losses in Rimrock to 15 percent or 
below far exceeds the potential benefits. 
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9.0 BISBEE WATER SYSTEM 

9.1 Overview of Water System 

The Bisbee water system is one of the oldest water systems in Arizona, dating 
back to the late 18OOs, with the oldest water mains in service today dating back to 1901. The 
Bisbee water system is part of the Cochise Division, which also includes the Sierra Vista water 
system. As shown in Graph 9.1 below, water losses have exceeded 10 percent for the last 20 
years, and have exceeded 15 percent for the past four years. There are nearly 380,000 LF (72 
miles) of water mains in service varying in size, material and age, including cement asbestos, 
cast iron, copper, ductile iron, galvanized steel, PVC and steel materials. There are 
approximately 3,400 water service lines in service which are constructed from ductile iron, 
galvanized steel, polybutylene, polyethylene, steel and copper materials. 

-- 'raph 9. I :  Bisbee Water Losses by Year 
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9.2 Causes of Water Losses 

Steel and galvanized steel were the predominant materials used for water mains in 
the Bisbee water system from the early 1900s to the late 1960s. The oldest water mains are over 
100 years old. Most of these water mains are either at, near or beyond the end of their useful 
service lives as shown by the fact that SO percent of the leaks and breaks in the Bisbee water 
system are on steel and galvanized steel water mains. Additional analysis shows that 
approximately 180,000 LF, or nearly 50 percent of the water mains currently in service in the 
Bisbee water system need to be replaced. 
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As shown in Table 9.1 below, the number of leaks and breaks per year in the 
Bisbee water system has increased by more than one leak or break per week over the past four 
years, showing further signs of deterioration and an increasing need for replacement. 

Year 1 Main Leaks I Number of 
Leaksmeek Service Leaks 

2008 
2009 
2010 
201 1 

9.3 Additional Steps Taken to Reduce Water Losses 

1. The Company hired an additional employee in 201 1 to provide additional 
resources to locate and repair leaks and breaks. 

The Company replaced a failing steel water main and 45 services which 
were originally installed in 1908, with 1,960 LF of six-inch ductile iron pipe and 45 new copper 
services. 

The Company replaced a failing steel water main and 17 services which 
were originally installed in 1908, with 1,140 LF of six-inch ductile iron pipe and 17 new copper 
services. 

Assessment of Effect on Water Losses from Additional Steps Taken to Reduce 
Water Losses 

The Company expects that the additional steps taken to reduce water losses 
identified in Section 9.3 will help to reduce water losses; however, additional steps may be 
necessary in the future to further reduce water losses to below 15 percent. Reducing water losses 
to less than 10 percent will require the Company to significantly increase the rate of 
infrastructure replacement through development of a long-term infrastructure replacement plan. 

Even with the recent completion of water main and service line replacements at a 
cost of $442,000, the Company does not project that water losses will drop below 10 percent or 
even possibly 15 percent. Failing infrastructure is the primary cause of water losses in the 
Bisbee water system. If the Company is able to increase the rate of infrastructure replacement 
the Company should be able to reduce water losses to less than 15 percent and 10 percent. 

2. 

3. 

9.4 

9.5 Additional Steps to be Taken in the Future to Reduce Water Losses 

1. Manage the Bisbee water system water losses by tracking ongoing water 
losses each month and follow up with corrective actions to help mitigate any upward trends in 
water losses. 

76 23 2.0 
147 43 3.8 
106 39 2.9 
106 31 3.3 
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2. If water losses do not continue to drop or if water losses trend back 
upwards, the Company will direct its employees to increase the use of digital leak detection 
loggers to locate and repair leaks and breaks. 

The Company budgeted $136,000 for 2012 for its Cochise Division, which 
includes the Company's Bisbee water system, for use in replacing water mains, water services, 
water meters and fire hydrants, as needed for specific projects. 

The Company budgeted $200,000 for 2012 to replace old failing 
waterlines in conjunction with City of Bisbee paving projects. 

The Company budgeted $125,000 for 2012 to replace 340 LF of failing 
steel pipe on Church Street with new six-inch ductile iron pipe for its Bisbee water system. 

The Company budgeted $100,000 for 2012 to replace 1,950 LF of failing 
galvanized steel mains on Bowers Street with new six-inch ductile iron pipe. 

The Company budgeted $70,000 for 2012 to replace 700 LF of failing 
mains with new six-inch ductile iron pipe on Ocotillo Street. 

The Company budgeted $15,000 for 2012 to replace a portion of a failing 
discharge pipe header at a booster station located at Tombstone Canyon. 

The Company budgeted $30,000 for 2012 to replace 200 LF of failing 10- 
inch steel and 14-inch steel water mains at the Naco Warehouse Booster Station. 

The Company budgeted $25,000 for 2012 for its Cochise Division which 
includes the Bisbee water system to purchase additional leak detection equipment. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Cost Benefit Analysis of Reducing Water Losses 

The Company's engineers analyzed the Bisbee water system and determined that 
in order to reduce water losses to below 10 percent, over 188,000 feet of aging water mains and 
over 1,700 failing polybutylene and polyethylene water service lines need to be replaced. The 
preliminary cost estimate to replace this aging infrastructure is over $23.5 million as shown in 
the table on page 66 of Appendix 12.3.5. 

If these replacements are made water losses should drop to 10 percent or below. 
Table 9.6.1, Column B, Lines 16 - 18 show that at a current water loss rate of 15.8 percent the 
amount of water lost annually is 61,009.4 thousand gallons. Reducing water losses to 10 percent 
would result in 38,538.7 thousand gallons lost annually or a savings of 22,470.7 thousand gallons 
of water each year. 

The total cost of producing this volume of water is shown in Table 9.6.1, Column 
B, Lines 2 - 6. When the total annual cost of production $300,368 is divided by the number of 
thousand gallons produced annually 385,387, the cost per thousand gallons produced of $0.78 
results. 

To determine the annual potential savings from reducing water losses to 10 
percent, the cost per thousand gallons produced is multiplied by the reduction in lost water or 
22,470.7 thousand gallons resulting in a potential annual savings of $17,514. 

Table 9.6.1, Column D, Lines 2 - 10 calculates the required annual revenue 
requirement associated with investing $23.5 million to replace over 188,000 feet of water mains 
and over 1,700 services which is the cost of reducing water losses in the Bisbee system to 10 

9.6 
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percent or below. The resulting annual revenue requirement would be $3.4 million. When 
compared to the amount of annual potential savings the revenue requirement for replacing this 
infrastructure would be greater by $3,415,000, meaning that rates would increase for the 
consolidated Cochise system (Bisbee and Sierra Vista) by over $3.4 million or over 101 percent 
in order to save 22,471 thousand gallons of water annually. 

When evaluated over the life of the replacement assets (Table 9.6.1, Column D, 
Lines 26 - 30) the total savings in production costs, assuming an annual inflation factor of 3.4 
percent would be $3.1 million compared to a revenue requirement of $107.6 million or a net cost 
of $104.6 million. 

Based on the analysis above and on Tables 9.6.1 and Appendix 12.2.6 page 57 the 
cost of reducing water losses in the Bisbee system to 10 percent or below far exceeds the 
potential benefits. 

Because the Bisbee system is above 15 percent, the Company analyzed the 
potential savings and costs of reducing water loss to 15 percent or below. These results are 
presented in Table 9.6.2 and show that the potential annual savings would be $2,500 compared to 
a revenue requirement of $482,000 or a net increase in rates for the consolidated Cochise system 
(Bisbee and Sierra Vista) of $480,000. As with the analysis for reducing water losses to 10 
percent the cost of reducing water losses in Bisbee to 15 percent or below exceeds the potential 
benefits. 
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10.0 PINEWOOD WATER SYSTEM 

10.1 Overview of Water System 
The Pinewood water system serves the Munds Park area in Northern Arizona, and 

is one of four water systems in the Verde Valley Division. As shown in Graph 10.1 below, water 
losses have exceeded 10 percent for the last 10 years and have exceeded 15 percent for the past 
five years. There are over 167,000 LF (32 miles) of water mains in service varying in size, 
material and age, including cement asbestos, ductile iron and galvanized steel materials. There 
are approximately 2,900 water service lines in service which are constructed primarily from 
polybutylene and polyethylene materials although replacement service lines are constructed of 
copper materials. 

~ - 'raph IO.  I :  Pinewood Water Losses by Year 
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10.2 Causes of Water Losses 
Over 75 percent of the leaks requiring repair or replacement in the Pinewood 

water system were caused by failing polybutylene and polyethylene service lines. These types of 
service line materials were commonly used by the water industry from the 1960s to the 1980s. 

Unfortunately, unlike copper service lines, polybutylene and polyethylene service 
lines suffer from environmental stress cracking, which cause service line failures. As a result, 
the service lines installed from the 1960s through the 1980s are failing at an increasing rate. 
Temporary repairs can be made to these types of services, but further degradation continues and 
eventually replacement is necessary. As shown in Table 10.1 below, since 2007, service line 
leaks and breaks have more than doubled for the Company's Pinewood water system. 
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Service Leaks 

10.3 Additional Steps Taken to Reduce Water Losses 

1. The Company increased leak detection efforts in its Pinewood water 
system through increased use of digital leak detection loggers from three days per week to four 
days per week. 

2. The Company replaced 40 failing services in areas with the highest 
instances of service leaks. 

Assessment of Effect on Water Losses from Steps Taken to Reduce Water Losses 

The Company expects that the additional steps taken to reduce water losses 
identified in Section 10.3 will help to reduce water losses; however, additional steps will be 
necessary in the future to further reduce water losses below 15 percent. Reducing water losses to 
less than 10 percent will require the Company to significantly increase the rate of infrastructure 
replacement through development of a long-term infrastructure replacement plan. 

Even with the recent completion of service line replacements at a cost of 
approximately $200,000, the Company does not project that water losses will drop below 10 
percent or 15 percent. Failing infrastructure is the primary cause of water losses in the Pinewood 
water system. If the Company is able to increase the rate of infrastructure replacement, the 
Company should be able to reduce water losses to less than 15 percent and 10 percent. 

10.4 

10.5 Additional Steps to be Taken in the Future to Reduce Water Losses 

1. Manage the Pinewood water system water losses by tracking ongoing 
water losses each month and follow up with corrective actions to help mitigate any upward 
trends in water losses. 

If water losses do not continue to drop or if water losses trend back 
upwards, the Company will direct its employees to increase the use of digital leak detection 
loggers to locate and repair leaks and breaks. 

The Company budgeted $97,000 for 2012 for its Verde Valley Division, 
which includes the Company's Pinewood water system, for use in replacing water mains, water 
services, water meters and fire hydrants, as needed for specific projects. 

2.  

3. 
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4. 

Cost Benefit Analysis of Reducing Water Losses 

The Company's engineers analyzed the Pinewood water system and determined 
that in order to reduce water losses to 10 percent or below, 15,400 feet of aging water mains and 
2,400 failing polybutylene and polyethylene water service lines need to be replaced. The 
preliminary cost estimate to replace this aging infrastructure is nearly $17.5 million, as shown in 
the table on page 67 of Appendix 12.3.6. 

If these replacements are made water losses should drop to 10 percent or below. 
Table 10.6.1, Column B, Lines 16 - 18 show that at a current water loss rate of 29.0 percent the 
amount of water lost annually is 36,255.3 thousand gallons. Reducing water losses to 10 percent 
would result in 12,522 thousand gallons of lost water annually or a savings of 23,733.3 thousand 
gallons of water each year. 

The total cost of producing this volume of water is shown in Table 10.6.1, 
Column By Lines 2 - 6. When the total annual cost of production $138,033 is divided by the 
number of thousand gallons produced annually 125,220, the cost per thousand gallons produced 
of $1.10 results. 

To determine the annual potential savings from reducing water losses to 10 
percent the cost per thousand gallons produced is multiplied by the reduction in lost water or 
23,733.3 thousand gallons resulting in a potential annual savings of $26,162. 

Table 10.6.1, Column D, Lines 2 - 10 calculates the required annual revenue 
requirement associated with investing $17.5 million to replace 15,400 feet of water mains and 
2,400 services, which is the cost of reducing water losses in the Pinewood system to 10 percent 
or below. The resulting annual revenue requirement would be $2.6 million. When compared to 
the amount of annual potential savings the revenue requirement for replacing this infrastructure 
would be greater by $2,530,000, meaning that rates would increase for the consolidated Verde 
Valley system (Sedona, Valley Vista, Rimrock and Pinewood) by over $2.5 million or nearly 19 
percent in order to save 23,733 thousand gallons of water annually. Since Rimrock and 
Pinewood are in the same consolidated rate system reducing water losses to 10 percent or below 
for both these systems would result in an increase in rates of over 27 percent. 

When evaluated over the life of the replacement assets (Table 10.6.1, Column D, 
Lines 26 - 30) the total savings in production costs, assuming an annual inflation factor of 3.4 
percent would be $4.6 million compared to a revenue requirement of $80.2 million or a net cost 
of $75.6 million. 

Based on the analysis above and on Tables 10.6.1 and Appendix 12.2.8 page 59 
the cost of reducing water losses in the Pinewood system to 10 percent or below far exceeds the 
potential benefits. 

Because the Pinewood system is above 15 percent, the Company analyzed the 
potential savings and costs of reducing water loss to 15 percent or below. These results are 
presented in Table 10.6.2 and show that the potential annual savings would be $19,300 compared 
to a revenue requirement of $1,884,000 or a net increase in rates for the consolidated Verde 
Valley system (Sedona, Rimrock and Pinewood) of $1.9 million. As with the analysis for 

The Company budgeted $200,000 for 2012 to replace failing water 
services for its Pinewood water system. 

10.6 
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reducing water loss to 10 percent, the cost of reducing water loss in Pinewood to 15 percent or 
below far exceeds the potential benefits. 
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11.0 CONCLUSIONS 

The Company has made a significant effort to reduce water losses for each of the seven 
systems that are the subject of this report, by increased monitoring of its water systems, detecting 
and repairing leaks, replacing infrastructure, performing meter maintenance and selecting the 
most appropriate meters for each application. 

Additional leak surveys and repairs and increasing the rate of infrastructure replacement 
are necessary to reduce water losses to less than 10 percent. Water main and service line 
replacement projects, replacing failing radio controls, and additional leak detection surveys have 
helped to reduce water losses. However, increasingly water mains and services are at or nearing 
the end of their useful service lives. The Company has concluded that a more aggressive 
distribution infrastructure replacement program is needed to further reduce water losses. The 
Company estimates that it will cost $84 million to replace water mains and service lines that are 
at or nearing the end of their useful lives for these seven water systems alone. Because of the 
enormity of this additional level of capital expenditure, the Company is requesting that the 
Commission authorize the establishment of a DSIC (See Attachment 1 )  for all of its water 
systems. A DSIC will enable the Company to replace critical infrastructure with gradual 
changes in rates. Without the approval of a DSIC, the Company cannot adequately replace aging 
infrastructure critical to the Company's compliance with the Commission's directives in Decision 
No. 71845. 

Additionally, not only is $84 million needed to replace infrastructure for the seven water 
systems that are the subject of this report, but the Company has identified the critical need to 
replace failing distribution infrastructure that is estimated to cost over $102 million for the 
Company's Eastern and Western Groups and between $25 and $30 million for the Company's 
Northern Group. In order to mitigate this substantial increase in investment and the resulting 
sharp increase in rates that would result if rates are set under the conventional method, through 
the filing of general rate cases, the Company has proposed the implementation of a DSIC as filed 
with its Western and Eastern Group general rate cases, W-0445A- 10-05 17 and W-0 1445A- 1 1 - 
0310 respectively. If approved, a DSIC surcharge mechanism will provide for gradual rate 
changes but more importantly, it will provide a means for replacing infrastructure that does not 
currently exist, except for the smallest of infrastructure replacement projects. 

Although the sheer magnitude of the infrastructure replacement program is quite 
daunting, and the solutions will require a long-term commitment, the Company needs to start 
now in order to make additional progress towards replacing aging and failing infrastructure. 
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Meter Replacement Schedule 
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12.2 
Cost Benefit Analyses 
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12.2.1 Cost Benefit of Reducing Water Losses in the Pinetop Lakes Water System to 10 
Percent over Life of Infrastructure Replacement 
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12.2.2 Cost Benefit of Reducing Water Losses in the Overgaard Water System to 10 Percent 
over Life of Infrastructure Replacement 
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12.2.3 Cost Benefit of Reducing Water Losses in the Miami Water System to 10 Percent Over 
Life of Infrastructure Replacement 
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12.2.4 Cost Benefit of Reducing Water Losses in the Rimrock Water System to 10 Percent 
over Life of Infrastructure Replacement 
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12.2.5 Cost Benefit of Reducing Water Losses in the Rimrock Water System to 15 Percent 
Over Life of Infrastructure Replacement 
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12.2.6 Cost Benefit of Reducing Water Losses in the Bisbee Water System to 10 Percent over 
Life of Infrastructure Replacement 
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12.2.7 Cost Benefit of Reducing Water Losses in the Bisbee Water System to 15 Percent Over 
Life of Infrastructure Replacement 
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12.2.8 Cost Benefit of Reducing Water Losses in the Pinewood Water System to 10 Percent 
over Life of Infrastructure Replacement 
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12.2.9 Cost Benefit of Reducing Water Losses in the Pinewood Water System to 15 Percent 
Over Life of Infrastructure Replacement 
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Infrastructure Replacement 
Project Cost Estimates 
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12.3.1 1 0-Year Infrastructure Replacement Preliminary Cost Estimate - Pinetop Lakes Water 
System 

COMPANY 

Y 
AJH I FKS PINETOP LAKES NAVAJO 

PROJECT NUMBER: REFERENCE MAP: PRQJECT LOCATION: 

FINETOP LAKES WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMEM PLAN 

Y 

i I I n 

$ 3,403,320 (4) SUBTOTAL - LINES (I), (2) AND (3) 

X5) OVERHEAD - 15% OF LINE (4) 
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12.3.2 1 O-Year Infrastructure Replacement Preliminary Cost Estimate - Overgaard Water 
System 

PRELIMINARY COST ESTIMATE I 12/20/2011 
P A R E 0  BY: APPROVEOBY: SYSTEM: pvm” 

I OVERGAARD NAVAJO 
PROJECTNUMBER: REFERENCEMAP 

AJH FKS 
JEcTLocAm 

OVERGAARD WATER SYSTEM IO-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

2,100 I EA 1 3,000 IREPLACE PLASTIC SERVICES 
I I I 

4.200 I EA I 500 IRETROFIT METER BOXES FOR FREEZE PROTECTION 
I I I 

3) SURMY. R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

9,492,000 

142,380 

064.440 
$ 10,298,820 

1,544,823 

617.929 

$ 12,461,672 
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12.3.3 1 0-Year Infrastructure Replacement Preliminary Cost Estimate - Miami Water System 

ARIZONA WATER COBSP.ANY 

PRELIMINARY COST ESTIMATE 12121111 
ApmOvMm 8ysTM ONISION 

I FKS MIAMI SUPERSTITION 
PRCMCTNUMBER: REFERENCE LMP: 

MRL 
PROJECT Loo;T1oN: 

MIAMI SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

3,000 IREPLACE PLASTIC SERVICES n 750,000 

AFH 
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12.3.4 1 O-Year Infrastructure Replacement Preliminary Cost Estimate - Rimrock Water System 

PRELIMINARY COST ESTIMATE 
OMSIOW 

VERDE VALLEY AJH RIMROCK 
PRoJEcTLocATIoH: PROJECT NUMBER. REFERENCE MAP. 

RIMROCK WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

1 40,100 LF 9 75 REPLACE PROBLEMATIC MAINS WI 6" DIP 

300 EA 3,000 REPLACE SERVICES ON PROBLEMATIC MAINS 

840 EA 3,000 REPLACE PLASTlC SERVICES 

I I I I 

~ 5.947,50(3 

89,213 

416,325 

S 6,463,038 

987.956 

387,182 

$ 7,808,176 

S 7,808,170 
- 
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12.3.5 1 0-Year Infrastructure Replacement Preliminary Cost Estimate - Bisbee Water System 

PRELIMINARY COST ESTIMATE I 7/1/2011 
APPROVED BY: SYSlEW. DNIMON. 

FKS BISBEE COCXlSE 
PROJECTNUMER REFVIENC€ W 

I 

BISBEE WATER SYSTEM IO-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

MATERIALS AND LABOR 
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12.3.6 1 0-Year Infrastructure Replacement Preliminary Cost Estimate - Pinewood Water 
System 

ARIZONA WATER COMPANY 

PRELIMINARY COST ESTIMATE I 12/2@2011 
RWB) By: 8 Y B T u *  DNIsloN! 

I Pi NEWOOD VERDE VALLEY 
PROJECT NUMBER REEFERENCEMLS: 

AJH FKS 
rLouTIoN: 

PINEWOOD WATER SYSTEM IO-YEAR INFRASTRUCTURE REPLACEMENT PLAN 
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CERTIFICATE OF FILING 
COMPLIANCE ITEM 

DETERMINATION OF THE FAIR VALUE 
OF ITS UTILITY PLANT AND PROPERTY, 
AND FOR ADJUSTMENTS TO ITS RATES 

The Arizona Corporation Commission (the "Commission"), in Decision No. 71845 (the 

AND CHARGES FOR UTILITY SERVICE 
AND FOR CERTAIN RELATED 
APPROVALS BASED THEREON, 
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17 

18 
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20 

21 

22 

23 

"Decision") at page 95, lines 1-7, ordered Arizona Water Company (the "Company") to prepare 

a study on Distribution System Improvement Charges ("DSIC") designed to implement leak 

detection devices and make conservation based repairs to infrastructure. The Commission 

further ordered that the study should further detail costs, rate impacts and consider how to 

balance costs and benefits for customers and that the Company shall undertake this study and 

file a report detailing the findings of this study by June 30, 2011, with Docket Control, as a 

compliance item in this docket. 

The Company filed the initial form of the DSIC study in this docket on June 29,201 1 in 

compliance with the Decision. The Company is now fding an update to the DSIC study in this 

docket, attached hereto as Attachment A. 



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 

i4ichelle Wood, Attorney 
tesidential Utility Consumer Office 
! 110 West Washington Street, Suite 220 
Phoenix, Arizona 85007 

RESPECTFULLY SUBMITTED this 22”d day of July 201 1. 

Robert W. Geake 
Vice President and General Counsel 
Arizona Water Company 
P. 0. Box 29006 
Phoenix, AZ 85038 
Attorney for Applicant 

CERTIFICATE OF SERVICE 

An original and thirteen (13) copies of the foregoing were delivered this 22”d day of July, 2011 
to: 

Docketing Supervisor 
Docket Control Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

A copy of the foregoing was mailed this 22nd day of July, 201 1 to: 

Honorable Lyn Farmer 
Chief Administrative Law Judge 
Hearing Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Wesley C. Van Cleve, Attorney 
Legal Division 
9rizona Corporation Commission 
1200 West Washington Street 
shoenix, Arizona 85007 



j 

, 
A 

L 

! 

t 
L 

I 

E 

9 

14 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Nicholas J. Enoch 
Jarrett J. Haskovec 
Lubin & Enoch, PC 
349 North Fourth Avenue 
Phoenix, Arizona 85003 
Attorneys for IBEW Local 387 

Michelle Van Quatharn 
Ryley, Carlock & Applewhite 
One North Central Avenue, Suite 
Phoenix, Arizona 85004 

2 

Attorneys for Abbott Laboratories 

0 
By: ,u 



EXHIBIT 

A 



Arizona Water Company 
Distribution System Improvement Charge (DSIC) Study 

Docket No. W-01445A-08-0440 
July 22,2011 

ATTACHMENT A 



Arizona Water Company 
Distribution System Improvement Charge (DSIC) Study 
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Introduction and Background 

In Decision No. 71 845, the Arizona Corporation Commission (the "Commission") 
ordered Arizona Water Company (the "Company") to prepare a study on Distribution System 
Improvement Charges ('IDSIC'') designed to implement leak detection devices and make 
conservation-based repairs to infrastructure, and to file a report detailing the findings of this 
study with the Commission. The Commission stated that an infrastructure funding mechanism 
may be reasonable for certain of the Company's aging systems, or for systems that face other 
unique challenges. Further, the Commission ordered that the information contained in the study 
should be used by the Company to further develop this issue for future Commission 
consideration. 

This DSIC study examines costs and effects on customer rates and takes into 
consideration how to balance the costs and benefits of necessary infrastructure replacements for 
customers. It is submitted to the Commission to provide the information discussed above, to 
establish the basis and need for implementing a DSIC mechanism to address aging and failing 
infrastructure, and to urge the Commission to approve such a mechanism in the Company's 
general rate cases. 

The Company is a public service corporation which provides public utility water service 
in portions of Cochise, Coconino, Gila, Maricopa, Navajo, Pima, Pinal and Yavapai Counties in 
Arizona pursuant to certificates of convenience and necessity granted by the Commission. The 
Company operates twenty-two (22) public water systems that serve approximately 84,300 
customers. 

Historical Development of DSIC 

The pressing need to replace aging drinking water infrastructure has been brought to the 
forefront of public attention by entities such as the United States Environmental Protection 
Agency (the "EPA") and the American Society of Civil Engineers (the 'IASCE"). The ASCE's 
2009 Report Card for American Infrastructure gave the nation's aging drinking water system 
infrastructure a grade of D minus.' In addition, the EPA, in its report entitled Drinking Water 
Infiastructure Needs Survey and Assessment, ' projected a twenty-year capital improvement 
funding need of $334.8 billion.2 

In Decision No. 71845, the Commission noted that aging infrastructure is often seen as an 
East Coast or Midwest phenomenon. However, according to the EPA report cited above, water 
providers in Arizona will need to fund nearly $7.4 billion of water system infrastructure 
replacements over the next twenty years, over half of which is needed for transmission and 

' Exhibit A: 2009 Report Card for American Infrastructure - Water and Environment, Drinking Water produced by 
American Society of Civil Engineers. 

Exhibit B: Drinking Water Infiastructure Needs Survey anddssessment, Fourth Report to Congress by the United 
States Environmental Protection Agency. 
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distribution system replacements. The EPA report further identified infrastructure funding needs 
for medium and small-sized water providers .in Arizona as $2.1 billion and $889 million, 
respectively. 

The EPA report classified medium sized community water systems as those that serve 
more than 3,300 but less than 100,000 persons. Community water systems serving 3,300 persons 
or fewer are classified as small. Based on the EPA's classification the Company's Ajo, 
Stanfield, Tierra Grande, Coolidge Airport and Winkelman systems are classified as small 
systems. All of the Company's other systems are classified as medium systems. 

In recognition of this growing crisis, regulated water utilities have begun to develop ways 
along with their state regulatory commissions, to provide rate mechanisms to help fund the 
replacement and rehabilitation of failing infrastructure while, at the same time, balancing 
financial stability with customer affordability . In 1996, Philadelphia Suburban Water Company 
(!IPS WC") petitioned the Pennsylvania Public Utility Commission (I'PPUCI') for approval of a 
DSIC. The PSWC DSIC was designed to recover the fixed costs (depreciation and pre-tax 
return) of certain non-revenue-producing infrastructure rehabilitation and replacement projects 
completed and placed in service between rate cases. In its petition to the PPUC, PSWC 
presented evidence that it was only able to replacehehabilitate fifteen (15) miles out of a total of 
3 , 130 miles of transmission and distribution mains or less than one-half of one percent each year, 
due to funding limitations. According to PSWC, at that pace, it would take approximately 212 
years to complete all of the needed replacementshehabilitations to its transmission and 
distribution mains. PSWC also noted that the DSIC would help it break the cycle of filing for 
general rate increases every fifteen (1 5) months, thus reducing the frequency of rate filings to the 
benefit of both customers and the PPUC. 

The DSIC proposed by PSWC included a number of limitations. Among these were 
restrictions on the type of utility plant eligible for cost recovery, quarterly filing requirements, a 
cap on the maximum amount of revenue that could be collected by the DSIC, an eligibility 
earnings test, and a true-up mechanism which reset the DSIC to zero when the underlying utility 
plant was included in base rates in a subsequent general rate case. 

In approving the DSIC in late 1996, the PPUC noted that: "PSWC and other 
Pennsylvania water companies had been required to make significant investments in new utility 
plants for projects such as the filtration of surface water supplies, the replacement of aging water 
distribution plant and the implementation of meter replacement programs. In addition, water 
companies face the daunting challenge of rehabilitating their existing distribution infrastructure 
before the property reaches the end of its service life to avoid serious public health and safety 
r i s k ~ " . ~  

Following its adoption by the PPUC, public utility commissions in many other 
jurisdictions, including Delaware, California, Connecticut, Indiana, Illinois, Missouri, New York 

Exhibit C: Petition of Philadelphia Suburban Water Company for Approval to Implement a Tariffupplement 
Establishing a Distribution System Improvement Charge; Doc. No. P-00961036, Opinion and Order. 
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and Ohio, adopted DSIC-type  mechanism^.^ In early 1999, the National Association of 
Regulatory Utility Commissioners ("NARUC") endorsed the mechanism as an example of an 
innovative regulatory tool that other public utility commissions should consider adopting to solve 
infrastructure remediation challenges.' In 2005, NARUC adopted a resolution identifying the 
DSIC as a Regulatory Policy Best Practice.6 

At the 1998 National Association of Water Companies' Pennsylvania Forum, 
Commissioner Norma Brownell of the PPUC reported that implementation of the DSIC created 
little consumer reaction and resulted in infrastructure investment that otherwise would not have 
occurred. In a July 2007 Public Meeting, PPUC Chairman Wendell F. Holland further praised 
the DSIC mechanism ''as one of the most important regulatory tools of the past decade," and 
additionally noted the consumer safeguards that were established in conjunction with adoption of 
the DSIC, such as DSIC revenues capped at a percentage of general revenues, resetting the DSIC 
to zero at the time of the next general rate case, providing notice to customers of any change in 
the DSIC rate, audits conducted as needed, and an annual reconciliation 

While the DSIC has become an important regulatory tool in other jurisdictions, it has not 
yet been approved in Arizona. However, in Docket No. W-O1303A-05-0405, the Commission 
adopted a Public Safety Surcharge in Paradise Valley for Arizona American Water Company. 
This type of surcharge was specifically designed to provide funding for the replacement of 
undersized and inadequate water mains in the Town of Paradise Valley. While the Public Safety 
Surcharge collected funds in advance of construction, the DSIC is more like the Arsenic Cost 
Recovery Mechanism ("ACRM"), which was developed through the collective efforts of the 
Company, the Commission Staff and the Residential Utility Consumer Office ("RUCO"). The 
ACRM allows utilities that construct arsenic treatment plants to seek recovery of capital costs 
and narrowly defined components of arsenic treatment plant operating costs incurred between 
formal rate filings. Without this progressive recovery method, a significant number of the State's 
water utilities would not have had the financial ability to comply with new, more stringent, safe 
drinking water standards for arsenic. 

Assessment of the Company's Distribution Systems 

Due to the phenomenal rate of growth seen in the last decade, there is a common 
misconception that water distribution systems in Arizona are relatively young and that there is no 
aging infrastructure crisis in this state. In fact, many of the Company's water systems are 
comprised of a large percentage of aging water mains and service lines that are approaching or 
have already exceeded the end of their useful service lives, and many of those facilities are 
obsolete or failing. In the Bisbee system, for example, a significant portion of the water mains 

- 

Exhibit D: DSIC-type Mechanism by State. 
' Exhibit E: National Association of Regulatory Utility Commissioners ("NARUC'Y Resolution Endorsing and CO- 
sponsoring the Distribution $stem Improvement Charge, 1999. 

supporting Consideration of Regulatory Policies Deemed as "Best Practices", 2005. 
' Exhibit G: Motion of Chairman Wendell F. Holland, Docket No.: P-00062241, et al. 

Exhibit F: National Association of Regulatory Utility Commissioners ("NARUC'Y Resolution. 
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date back to the early 1900s, and nearly thirty-five percent (35%) of that system's water mains, 
many of which have a history of chronic leaks, have reached the end of their useful service lives 
and need to be replaced. Even water systems viewed as more modem, such as the Company's 
Pinal Valley water system, have many water mains that were installed during the period of time 
from the 1920s through the 1940s. 

The materials used in the manufacture of pipe and services play a significant role in 
determining the useful service lives of water mains, service lines and other distribution system 
components. For water mains constructed of ferrous pipe materials, such as cast iron, steel, 
galvanized steel or ductile iron, corrosion causes pitting of the pipe material. Eventually, the 
corrosion continues until a hole is formed in the pipe wall leading to a water leak. In advanced 
stages of corrosion, water mains can fail completely, resulting in water main breaks, often 
causing costly damage to the water facilities, the roadway and nearby property. In addition, 
corrosion can lead to the formation of tuberculation, which restricts the flow of water. 

Water mains constructed of non-ferrous pipe materials, such as polyvinyl chloride 
(I'PVCI') and cement asbestos ("CA"), can become brittle or lose their physical integrity over 
time through various physical and chemical causes. Even the gasket materials made to seal the 
joints between pipes can degrade and fail. CA pipe, which has been used since the 1930s, loses 
physical strength through the leaching of cement or binding agents caused by corrosive soil 
conditions. This loss of physical strength or integrity leads to increased fiequencies of water 
main leaks and breaks. 

Water service lines are typically constructed of copper or polyethylene. Other materials 
have also been used, such as galvanized steel and PVC. Copper service lines can become pitted 
by internal or external corrosion leading to leaks or breaks. In the 1970s, the use of polyethylene 
for water service lines became commonplace however, it has been found that these materials 
become brittle and split longitudinally as they age, making repairs impractical and requiring 
complete replacement as leaks are discovered. Corrosion of galvanized steel service lines leads 
to similar signs of failure, including pitting and tuberculation, as seen in galvanized steel water 
mains. 

Soil condition is an example of the factors that contribute to corrosion of water mains. 
When the Company first considered the use of ductile iron pipe, it conducted a number of soil 
surveys with help from professional engineers working for the Ductile Iron Pipe Research 
Association ("DIPRA"). Those soil surveys looked for certain soil attributes or conditions that 
could lead to corrosion. For water mains made from ferrous materials, such as ductile iron pipe, 
the presence of water, oxygen, conductive soils, sulfate reducing bacteria, and nearby cathodic 
protection systems were found to accelerate or promote corrosion. Field tests were conducted as 
part of these soil surveys to determine whether soils were conductive and would lead to 
corrosion. Because corrosion is an electrochemical process, conductive soil is likely to lead to 
corrosion in water mains made of ferrous or copper materials. The existence of cathodic 
protection systems, such as those used to protect steel gas mains against corrosion, can lead to 
increased rates of corrosion for water distribution systems. The DIPRA study concluded that 
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wrapping ductile iron pipe with a polywrap material would help protect the pipe against 
corrosion by providing a non-conductive barrier and by providing a barrier against the transfer of 
oxygen to the pipe. 

As a benefit of the DIPRA study, the Company developed specifications for new 
installations that required the use of polywrap (or encasement of ductile iron pipe with a plastic 
barrier) in nearly all of its water systems. The plastic barrier limits oxygen transfer to the pipe 
material, thereby reducing the rates of corrosion. The Company even requires polywrap to be 
used on copper service lines in certain instances, based on the Company's experience with 
corrosive soil conditions in some of its water systems. These measures will help to prolong the 
life of infrastructure installed since 1986, when ductile iron was first used by the Company in its 
water systems. When the Company replaces aging pre-1986 infrastructure, it uses polywrap, as 
necessary, to maximize the useful life of the new infrastructure. 

Additional environmental factors such as vegetation growth can also act to shorten the 
life of distribution systems. In downtown Coolidge, for example, the Company has replaced 
more than a mile of CA pipe due, in part, to the destructive effects of tamarack tree roots that 
have grown into the couplings of the mains and have caused the couplings to leak or fail. CA 
pipe accounts for forty-six percent (46%) of the water distribution system in the Pinal Valley 
water system. 

Every water system has measurable system water losses. As pipes age, the frequency of 
water main and service line breaks and leaks increases. This observation was confirmed by an 
EPA research program titled "Aging Water Infrastructure Research Program'' which found that 
the earliest sign of aging pipes is an increasing frequency of water main leaks. The condition of 
pipes degrades over time and, at some point, repairs alone are inadequate to reduce water losses. 
When reduction of system water losses through leak detection and repairs cannot reasonably 
keep pace with the increasing rate of leaks or breaks, the Company then needs to replace the 
water mains. 

In Decision No. 71845, the Commission ordered the Company to reduce water loss in all 
of its systems to less than ten percent (1 0%) by July 201 1. If it is not possible to comply with 
that standard by that date, the Company is required to submit a report demonstrating how it 
intends to reduce water losses to less than ten percent (1 0%). It is not possible for the Company 
to comply with that standard for all of its water systems and it will submit such a report to the 
Commission. The report will show that, absent a DSIC-type mechanism, it is unable to replace 
all of the infrastructure required to lower the water loss to meet the Commission's standard. 

Economic Discussion 

One of the important economic considerations that influences the Company's decision to 
invest in needed water distribution system improvements is the fact that replacement costs have 
increased dramatically over time. For example, in the Pinal Valley water system, nearly 14,000 
feet of cast iron water mains were installed from 1921 to 1929. According to the Handy- 
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Subtotal - Mhterials and Labor 

Performance Bonds, Surveying, Right ofWay Permitting, 

Testing, Field Inspection and Overhead 

Estimated Cost of Construction 

Whitman engineering cost index (an index that tracks construction costs over time), the cost 
factor for a cast iron water main installed in 192 1 is 27, while the cost factor for a cast iron water 
main installed in 2010 is 587. This means that the replacement cost for such a water main in 
2010 is 22 times greater than the original installation cost ninety years ago in 1921. Even though 
this is a significant increase, the index does not consider the full increase in construction costs 
over time, as water main installation in the 1920s was much less complicated than it is today. 
For example, modem day excavation must take into account the multitude of competing 
underground infrastructures such as sewer, power, and gas lines, as well as fiber optic and data 
networks. It should also be noted that these water mains are in service and that service to 
customers must be maintained during the replacement project, which complicates the process 
and adds significant additional cost. 

$ 76,959,976 

25,068,721 

$ 102,028,697 

As part of its efforts to monitor and identify the sources and remedies for water loss, the 
Company conducted a detailed analysis of its Superstition, Pinal Valley, Bisbee and Oracle 
service areas and concluded that, based upon water main repair logs and the age of the 
distribution system, approximately 521,000 feet of water mains need to be replaced. 
Additionally, service line repair records show that approximately 9,820 failing plastic service 
lines and 8,321 services on failing water mains need to be replaced.8 The preliminary cost 
estimate for these much-needed utility plant replacements is over $102 million, as shown in the 
table below: 

* The first study titled "Water Loss Reduction Program for the Pinal Valley Service Area" is attached to Mr. 
Schneider's direct testimony in Docket W-0 1445A-10-05 17 as Exhibit FKS-10. The second study titled "Water 
Loss Reduction Program for Water Systems in the Eastern Group" is an exhibit in the Company's Eastern Group rate 
case. 
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It is significant that one of the key facts that led to the development of the ACRM was the 
magnitude of the approximately $30 million the Company needed to invest in water treatment 
systems to remove arsenic from its public drinking water supplies. But that amount is $72 
million less than the estimated $102 million capital cost needed for infrastructure replacement 
for the Superstition, Pinal Valley, Bisbee and Oracle systems. 

When a utility is faced with a large capital project, its cost and construction timeline are 
usually known well in advance. With that knowledge, the utility can try to time its rate case 
filing to coincide with completion of the facility to minimize the amount of earnings erosion. In 
the case of the Company's infrastructure replacement program, funding a project of this size and 
magnitude would be a difficult if not impossible task, given the Company's capitalization 
(approximately $1 50 million) and status as a privately-held entity. Assuming the Company was 
able to issue additional long-term debt to fund such a project, the traditional utility regulatory 
model would cause equity to erode at an unacceptable rate during the twelve to eighteen months 
it would take to conduct a general rate case. 

The situation is fbrther complicated by the fact that the Company's infrastructure 
replacement program is made up of many smaller projects that will be constructed every year for 
a number of years. Most of these projects would likely have a very short construction timeline, 
meaning that they would either not qualify for Allowance for Funds Used During Construction 
("AFUDC"), or the amount of AFUDC recorded during the construction period would be 
nominal. Because these replacement programs do not increase sales, they will not generate 
additional revenues. In order to generate a financial return, the Company would be forced to file 
for annual general rate increases under the traditional rate case model, also resulting in erosion of 
earnings and equity. Such an erosion of the Company's equity balance would result in 
unsatisfactory financial ratios, the inability to issue short or long term debt and lead to higher 
costs for customers. 

The DSIC discussed above was designed specifically to address this problem: it allows 
water providers to implement critical infrastructure replacement programs and recover the 
associated costs on a timely basis to ensure both the financial integrity of the utility and lower 
long-term average costs to customers. 

DSIC Details 

The Company proposes implementation of a DSIC under the following guidelines: 

1. The DSIC would recover the fixed costs associated with DSIC-eligible utility 
plant additions, net of retirements placed in service between rate cases. Utility plant additions 
eligible for the DSIC would be limited to those additions net of retirements which are properly 
classified in the following NARUC Uniform System of Accounts for Class A and B Water 
Utilities (1 976): 

7 
N K008-RATE-CASEICOMPLIANCEU)SIC FINAL 07-22-1 1 DOCX 
JDH HAC 7/2t12011 8 57 AM 



343 
344 
345 
346 
347 
348 
398 

2. 

Arizona Water Company 
Distribution System Improvement Charge (DSIC) Study 

Docket No. W-01445A-08-0440 
July 22,201 1 

Transmission and Distribution Mains 
Fire Mains 
Services 
Meters 
Meter Installations 
Hydrants 
Miscellaneous Equipment (Leak Detection Equipment) 

The Company would file DSIC updates with the Commission on a semi-annual 
basis to reflect eligible utility plant placed in service during the six-month period ending two 
months prior to each DSIC update, as illustrated below: 

Effective Date of Update Period in Which DSIC-Eligible Plant Additions Made 

I July 1 I November 1 - April 30 I 
~~~~ 

January 1 U May 1 - October 31 

3. The Company would file supporting data, as described below, for each semi- 
annual filing with the Commission at least 30 days prior to the effective date of the update: 

Schedule 1 : The Company's most recent balance sheet at the time of filing for a 
DSIC step increase. 

Schedule 2: The Company's most recent income statement, including those 
systems for which the Company requests a DSIC step increase. 

Schedule 3: An earnings test schedule for each system where the Company is 
The earnings test will reflect the Company's most recent requesting a DSIC step increase. 

financial data. 

Schedule 4: A rate review schedule for each system showing the incremental 
and pro forma effects of the step increase associated with the eligible DSIC capital costs on the 
financial data provided in Schedules 2 and 3. 

Schedule 5: A revenue requirement schedule showing the calculation of the 
required increase related to eligible DSIC capital costs for each system. The schedule would also 
indicate the current incremental increase, proposed monthly fixed basic service and volumetric 
charges for a customer with a 5/8" x 3/4" meter. The required rate of return, gross conversion 
factor and depreciation rate would be the same rates approved in that system's last rate case. 

Schedule 6: A schedule showing the surcharge calculation for eligible DSIC 
capital costs for each system. Fifty percent (50%) of recoverable capital costs would be in the 
form of a monthly fixed surcharge, and fifty percent (50%) would be in the form of a volumetric 
surcharge. The monthly fixed surcharge would be scaled to each meter size, based on the 
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approved 5/8" x 3/4" equivalent capacity ratio. This schedule would also provide information 
related to the number of customers by meter size and the number of gallons sold. 

Schedule7: A rate base schedule for each system showing the rate base 
determined in the most recent rate case, as well as the most recent rate base calculated as of the 
date of the information provided in Schedules 1 and 2, both adjusted to reflect the inclusion of 
completed and in-service eligible DSIC facilities. 

Schedule 8: A Construction Work In Progress ledger showing monthly charges 
related to the construction of eligible DSIC facilities. 

Schedule 9: A schedule showing the calculation of the Company's general plant 
allocation methodology. 

Schedule 10: A typical bill analysis comparing bills for customers with a 5/8" x 
3/4" meter under present and proposed rates. 

4. The DSIC surcharge would be shown as a separate line item on each customer's 
bill. At least twice per year, the Company would be required to print a message on each 
customer's bill explaining the DSIC surcharge and indicating the progress made on replacing 
aging infrastructure. 

5 .  The DSIC would be phased-in over time and capped at seven and one-half percent 
(7.5%) of the annual amount billed to customers under otherwise applicable rates and charges. 

6. The DSIC would be reset to zero, as of the effective date of each new general rate 
case, by inclusion of the DSIC-eligible plant in rate base used to set base rates in the general rate 
case. Thereafter, new DSIC-eligible utility plant additions not included in the general rate case 
would form the basis for the new semi-annual DSIC filings. No DSIC filing would be made if, 
in any semi-annual period, the system for which the filing is made is earning a rate of return that 
exceeds the rate of return that would be used to calculate the revenue requirement under the 
DSIC. 

Customer Benefits 

Customer benefits associated with a DSIC include improved water quality, fire protection 
and public safety, increased water pressure, decreased water loss, reduced main breaks and fewer 
service interruptions. Additionally, implementation of a DSIC would help lead to rate stability, 
improve affordability and avoid large or sudden rate increases. 

Failing distribution infrastructure often results in a number of customer service issues 
ranging from service interruptions for a single customer to larger problems involving service 
outages for hundreds of customers. Additionally, leaking water mains and service lines result in 
millions of gallons of treated water lost every year. While the Company's leak detection and 
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repair program has made progress in reducing the amount of water lost to leaks and breaks, the 
distribution system replacement plan and the DSIC mechanism proposed here by the Company 
are practical ways to make real progress towards updating and improving integrity and reliability 
of the distribution system, as well as reducing customer outages caused by distribution system 
failures. 

The National Regulatory Research Institute ("NRRI"), in its publication Effective 
Renulation: Guidance for Public-Interest Decision Makers, cited infrastructure replacement as 
posing several challenges for utilities and regulatory commissions, including how to finance 
infrastructure replacements such that rates increase gradually (as opposed to sudden spikes) 
while maintaining the utilities financial ~tability.~ Implementation of a DSIC would help meet 
those goals by providing the Company with the necessary financial means to invest in 
replacement of its aging infrastructure, and would allow it to make these investments in orderly, 
scheduled, incremental steps. Additionally, implementing a DSIC would mitigate the rate 
impact on customers by providing small, regular rate increases, rather than large, irregular 
increases that make customer affordability and acceptance more difficult. 

Based on $2.5 million of infrastructure to be replaced, the impact on a ty ical residential 
customer's monthly bill in the Pinal Valley water system would be $0.87.'' Even at the 
maximum capped amount of seven and one-half percent (7.5%), the average monthly residential 
bill would not increase by more than $2.58. In a recent ITT Value of Water Survey, nearly one 
in four American voters is ''very concerned'' about the state of the nation's water infrastructure 
and, when asked, two-thirds responded that they were willing to pay an average of $6.20 more 
per month to upgrade water infrastructure." While each customer may hold a different view of 
how much they would be willing to pay to replace infrastructure, it is interesting to note that, in 
this survey and the comments expressed by PPUC Commissioner Brownell, customers appear to 
support increased water rates for necessary infrastructure replacement. 

Conclusion 

Water distribution systems have a limited life and must eventually be replaced. The 
replacement of aging water system infrastructure, however, requires the replacement of all utility 
plant, whether funded initially by contributions, refundable advances, or utility investments. 
This single issue is a primary focus of discussions at the NARUC, the American Water Works 
Association, the ASCE, the EPA and other organizations. The scope of this issue is so large, in 
fact, that the capital investments identified by the EPA in a recent national survey shows that 
hundreds of billions of dollars in capital investments are needed to replace aging water system 
infrastructure in this country. 

Exhibit H: Effective Reaulation: Guidance for Public-Interest Decision Makers produced by the National 
Regulatory Research Institute 
lo Exhibit I: DSIC Revenue Requirement 
'' Exhibit J :  ITT Corporation Value of Water Survey, Americans on the US. Water Crisis, 2010 
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In a detailed study focusing on its Superstition, Pinal Valley, Bisbee and Oracle service 
areas, the Company identified over $102 million in critically needed water main and service line 
replacements. These replacements are needed to improve service reliability, increase pressure, 
decrease water losses and to enhance fire protection and public safety. The current rate structure 
will not allow for these critically needed investments. Battered in recent years by steep increases 
in debt and expenses, the Company has been unable to recover its cost of service for a number of 
years. In this type of financial environment, prudent management would lead the Company to 
slash its capital spending to the minimum, not to increase its capital spending. Yet, it is in this 
environment that the Company faces an order from the Commission to reduce its water losses, 
which requires replacement of aging water distribution infrastructure. Analyses conducted by 
the Company’s engineering staff show that significant water main and service line replacements 
are immediately necessary for a number of its systems and, ultimately, for all of its systems, to 
ensure the integrity of the distribution system. 

Even if it were possible for the Company to fund these much needed water distribution 
system replacements under traditional rate making, the resulting steep increases in customer rates 
could create a hardship for customers. A better way to achieve these goals is the adoption of the 
DSIC as outlined in this study. This would result in gradual increases in customers’ bills without 
the impacts resulting from traditional ratemaking, while providing the Company a way to recover 
its cost of these investments in water distribution system improvements. Therefore, the 
Company urges the Commission to carefully consider the information presented in this study to 
develop a DSIC procedure as a ratemaking tool to address the urgent need for water distribution 
system replacements. 
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Exhibit 23: Sate 20-Year Need Reported by System Size (in millions of January 2007 dollars) 
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NOTICES 
Petition of Philadelphia Suburban Water Company for Approval to Implement a Tariff 

Supplement Establishing a Distribution System Improvement Charge; Doc. No. p- 
00961 036 

(26 Pa.B. 4490) 

Commissioners Present: John M. Quain, Chairperson; Lisa Crutchfield, Vice 
Chairperson; ,John Hanger; Robert K. Bloom 

Public meeting held 
August 22,1996 

Opinion and Order 

By the Commissfon: 

On March 20,1996, the Philadelphia Suburban Water Company (PSWC or company) filed the above- 
referenced petition with this Commission requesting regulatory approval to file and implement an 
automatic adjustment clause tariff that would establish a Distribution System Improvement Charge 
@SIC or surcharge) under section 1307(a) of the Public Utility Code. 66 Pa.C.S. 8 1307(a). Section 
1307 (a) provides statutory authority for a utility to establish, subject to Commission review and 
approval, a tariffed automatic adjustment clause mechanism designed to provide "a just ;urd reasonable 
return on the rate base" of the public utility. 

* 

As proposed by PSWC, the DSIC would operate to recover the fixed costs {depreciation and pretax 
return) of certain nonrevenue producing, nonexpense reducing infkastnrcture rehabilitation projects 
completed and placed in service between section 1308 base rate cases. The company maintains that the 
property additions eligible for the DSZC will be limited to revenue neutral infrastructure projects, 
consisting principally of replacement investments in so-called "mass property" accounts. The DSIC is 
designed to provide the company with the resources it needs to accelerate its investment in new utility 
plant to replace aging water distribution infrastructue, facilitating compliance with evolving regulatorJI 
requirements imposed by the Safe Drinking Water Act (SDWA) and the implementation of solutions to 
regional water supply probIems. 

To illustrate its point, the company states that it has 3,180 mites of mains, that it is currently 
rehabilitating approximately 15 miles of main each year, and that, at that pace, it would require 
approximately 212 years to make ail of the needed improvements to existing facilities. The company also 
states that water service, more than any other utility service, is critical to maintaining public health as 
water is "a necessity of fife and vital for public fire protection services." Petition at 3. 

The company alleges that the DSIC may enable it to break out o fa  cycle, imposed on it by its capital 
investment needs, of filing base rate relief every I5 months. Any reduction in rate case filing frequency 
would gaerate costs savings which would inure to the benefit of customers and the Commission. In 
petition, the company proposes certain accounts for recovery, t i m e f m e s  and other procedures to be 
followed in implementing the DSIC. The details of those procedures will be discussed below. 
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To begin with, the company proposes that the DSIC become effective for service rendered on and after 
July 1, 1996. The company also proposes that the initial charge to be calcuiated would recover the fixed 
cos& of eIigible plant additions that have not previously been reflected in the company's rate base and 
will have been placed in service between January I ,  1996 and May 31,1996. Thereafter, the company 
proposes to update the DSIC on a quarterIy basis to reflect eligible plant additions placed in service 
during the 3-month periods ending t month prior to the eff'ective date of each DSIC update. Petition at 3- 
4. 

The company also proposes that the DSIC be capped at 5% of the amount billed to customers under 
otherwise applicable rates and charges, exclusive of amounts recovered under the State Tax Adjustment 
Surcharge (STAS). If the cap is reached, the company would not seek any additional increases. Petition 
at 4. 

As with any section 1307 automatic adjustment dause, the DSIC will be subject to an annual 
reconciliation, whereby the revenue received under the DSIC for the reconciliation period will be 
compared to the Company's eiigible costs for that period. The dserence between such revenues and 
costs will be recouped or refunded to customers, as appropriate, in accordance with Section 1307(e). 
Petition at 5. 

Lastly, in terms of procedures, the company proposes that the DSIC will be reset to zero as of the 
effective date of new section 1308 base rates that provide for prospective recovery of the annual corn 
that had previousty been recovered under the DSIC. Petition at 5. And to avoid over recovery of costs in 
the absence of a base rate case, the company also proposed that the DSIC will be reset to zero if, in any 
quarter, data filed with the Commission in the company's then most recent Annual or Quarterly Earnings 
Report shows that the company will earn a rate of return that would exceed the rate of return used 
dcufate  its fixed costs under the DSIC, Petition at 5. 

In terms of the legal issues raised by its petition, the company also states that its proposed automatic 
adjustment clause and procedures are lawk! for a number of reasons found in statutory and case law. 
With regard to statutory law, PSWC states that section 1307(a) of the Public Utility Code, 66 PaC.S, 

1307(a), provides that a company may establish a sliding scale of rates or such other method for &e 
automatic adjustment of the rates to recover a variety of costs. Petition at 19. Moreover, the company 
cited circumstances in which the Commission has authorized the use of section 1307(a) automatic 
adjustment clauses to recover a wide array of expenses, depreciation and capital costs. See Pennsylvania 
IndarstrialEnergy Coalition v. Pa. P.U.C., 653 A.2d 1336 @a. Cmwlth. 1995) VZEC) (recovery of 
electric utilities' demand-side management costs); 52 Pa. Code 0 69.181 (recovery of gas utilities'take or 
pay liabilities to pipeline suppliers); 52 Pa. Code 6 69.341@) (recovery of gas utilities' gas supply 
realignment costs and stranded costs resulting fiom Federal Energy Regulatory Commission Order 636); 
and 52 Pa. Code 8 69.353 (recovery of water utilities' principal and interest due on PennVEST 
obIigations), Petition at 20-21. 

Answers were filed by the Office of Trial Staff (OTS) (Answer filed April 9, 1996), the Office of 
Small Business Advocate (OSBA) (Answer fiIed May 3,1996) and the OEce of Consumer Advocate 
(OCA) (Comments and testimony filed May 6, 1996). Pratests to the petition were also filed by many 
individual customers. 

In its answer, the OTS requests that the Commission deny the company's petifion based on 1-1 and 
technicd grounds, With regard to the legal objections, the OTS argues that, since the facilities are"new** 
facilities, the company is attempting to circumvent a base rate review through the use of a surcharge, in 
violation of the Court's decision in PIEC. 

The OSBA's answer did not submit Iegal arguments opposing the implementation of the DSIC. R&r, 
the OSBA has requested that the Commission conduct a thorough investigation regarding the 
reasonableness and lawfulness of the proposed tar3fsuppIement as they affect the company's various 
customer classes. 

In its comments, the OCA argues against the hpIementation of the DSIC alleging that the company 
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does not need the DSIC mechanism and that implementation o f  a DSIC mechanism would p v i d e  jn 
excess of a fair return to the company. With regard to legal arguments, OCA challenges the le@V of 
the surcharge based upon the same arguments outlined in OTS' answer based on its interpretation of 
section 1307(a) and the PIEC decision. 

On May 30, 1996, the company filed a reply with the Commission addressing the comments raised in 
the answers filed by OTS, OS13 A and OCA. The OCA then filed a response to this reply on June 19, 
1996. In PSWC's reply to the various parties concerning the legality of the DSIC, the company contin& 
to support the legality of a surcharge under section 1307(a) of the Public Utility Code and the 
Commonwealth Court decision in P Z E ,  and supplied rebuttal arguments in support of its need for &e 
DSIC and the legality of its proposal. 

11. Discussion 

At the outset of this discussion regarding the PSWC petition, we believe it necessary to clarify the 
Commission's view of the scope of this proceeding and the nature of the PS WC proposal. Because the 
PSWC petition requests regulatory approval to file and implement a certain type of automatic adjustment 
clause, we will not address, in this order, the specific factual issues that may be raised by the proposed 
tariff supplement submitted as Exhibit A to the petition. The Commission views the tariff supplement in 
Exhibit A as no more than the company's proposal as to how such an automatic adjustment clause should 
be structured. Indeed, as explained below, the specific tariff supplement proposed by PSWC will not be 
approved by this order. 

Therefore, to the extent that partie have objections andor complaints to the rates to be charged by 
means of an automatic adjustment clause that provides for the recovery of a water company's 
infrastructure improvement costs, those objections andlor complaints would be appropriately addressed 
to an actual PSWC tariff filing that contains specific rates to be charged to consumers based on sp i f i c  
distribution system improvement expenditures. A section 701 complaint would be the appropriate 
procedural vehicle to challmge such a tariff filing and, provided that factual issues are raised, the filing 
of such a complaint will entitle the complainant to a hearing before an administrative law judge and an 
adjudication of the complaht. 

Thus, the key issues raised by the PSWC petition, and to be resolved in this order, are generic 
threshold issues regarding (1) the legality of the type of automatic adjustment clause proposed by the 
company and (2) the appropriate general structure of such an automatic adjustmat clause that conforms 
to &e requirement of the statute and Pennsylvania case law. In other words, this proceeding will a d k s  
the legal issue concerning the adoption of the surcharge undw section 1307(a) of the Code. In addition, 
the Commission will outline the general parameters of a surcharge mechanism that meets the 
requirement of the statute., that is consistent with the case law, that has adequate safeguards to protect 
conswners' interests and, therefore, constitutes a surcharge that is likely to receive regulatory approval 
when filed. 

TO begin with, we applaud companies who present this Commission with innovative ideas to addm 
recurring problems for their respective industries. In the water industry, companies are faced with the 
dual tasks of improving the quality of the water delivered to customers due to the new mandates of the 
SDWA and other govemmmtd requirements and, at the same t h e ,  maintaining an aging water utility 
infrastructure. W e  recognize that, in recent years, PSWC and other Pennsylvania water companies have 
been required to make significant bvestmants in new Utility plant for projects such as the filtration of 
surface water supplies, the replacement of aging water distribution p l a t  and the implementation of mew 
replacement programs. In addition, water companies face the daunting challenge of rehabilitating their 
existing distribution infraslructure before the property reaches die end of its service life to avoid serious 
public her'" ' safety risks. 

h the Commission's judgmens the establishment of a DSIC along the lines proposed by PSWC can 
substantially aid the water company in meeting these challenges on behalf of the water consuming 
public. We agree with the company that the establishment of a DSlC would enable the company to 
address, in an orderly and comprehensive manner¶ the problems presented by its aging water distribution 

6/2/20 10 



YN Bullem, Uoc. No. 96-ISbU Page 4 of IO 

system, and 11 odd have a direct and positive effect upoil water qualie, water pressure and wer\lice 
reliability For these reasons, we endorse the concepr of using an automatic adjustment clause to address 
this regulatory problem for the water industry in Pennsylvania and, in particular. the type of DSIC 
proposed by PSWC. 

A- LegalIssues 

In Pennsylvania, utility costs are recovered fkom customers through section 1308 base rates and 
through section 1307 aut0mat.k adjustment clauses. The purpose of a section 1307 automatic adjustment 
clause is to provide an automatic mechanism enabhg utilities to recover specific costs not covered by 
general rates. AiIeghem Ludlum Steel Corporation v. Pa. P. U.C. SO1 Fa. 7 1 , 75 11.3~459 A.2d 121 8, 
1220 n3 (1983). Moreover, section J307(e), 66 Pa.C.S. Q 1307(e), provides that the automatic 
adjustment clause procedures shall inctude an annual report detailing the revenues collected and the 
expenses incurred under the automatic adjustment clause, followed by a public hearing to reconcile the 
amounts and to determine any refunds owed to customers or additional recovery due from customem. 

Until recently, an automatic adjustment clause has usuaIly been applied only to gas and electric 
companies. However, the Commission has provided for the recovery of capital costs in at least one 
instance to date, Le., for PECO Enew's costs to convert oiI-fired units to units which burn natural gas. 
Philadelphia Hectric Co. ECR NO. 3, Docket No. M-009203 12 (Order adopted ApriI 1, 1993). The 
Commission has also adopted a policy statement which encouragea water companies to seek section 
1307(a) cost recovery for their €"VEST debt coats, 52 Pa Code $69.361, and policy statements 
approving section 130'7 cost recovery for certain FERC Order 636 stranded costs, 52 Pa. Code 8 69.341 
(bx4), and efectric utility cad uprating costs, 52 Pa. Code $57.124(a). Moreover, since 1970, the 
Commission has authorized aII utilities to uge an automatic adjustment dause mechanism to recover 
certain incremental changes in State tax rates. 52 Pa. Code 8 69.44. 

Pennsylvania case law regarding the permissible scope ofsection 1307 cost recovery, while not 
extensive, supports a broad interpretation of that section. In Nutioml Fuel Gas Distribution Cop. v PO. 
P. U.C., 473 A.2d 1109,1121 (Pa Cmwlth. 1984), the Commonwealth Court held that the purpose of 
section 1307 ofthe code is to permit reflection in customer charges of changes in one component ofa 
utility's cost of providing public service without ?he necessity of the "broad, costly and t i t n e - c o n ~ ~ ~ ~  
inquiry" required in a section 1308 base rate case. Moreover, under the 1995 PIEC decision, the 
Commonwealth Court adopted the Commission's legd position that its use of section 1307 wag not 
limited to &el and purchased power costs. At the same time, the Commonwealth Court cautioned 
section 1307 shouId have limited application and should not override the traditional ratemaking process, 
PrEC at 1349. In determining whether DSM costs could be recovered through the section 1307 
mechanism, the Court wrote: 

Although we agree that Section 1307 shouId haw Iimited application and the PUC should 
not use it to disassemble the traditional ratemaking process, the General Assembly didnor 
limit the allowonce of automattc a#wtmmt ?a anl)fiel costs and taxes which are genardb 
beyond the control @the &*lip- Instead, the General Assembly speci$caUy allowed the 
recovery of&l costs and also allowed the PUC or the utilities to initiate the auiomatic 
djusstment sfcosts within specipcprocedures . . . In this case, Section 13 19 of the Code 
specifically states tbat all prudent and reasonable costs should be recovered and sets fo& 
requirements that the proposed programs be determined to be "prudent and cost-effective" 
by the PUC (or the Bureau of Conservation, Economics and Energy Planning as designated 
by the PUC), before any costs may be recovered through the surcharge mechanism. 

PBC at 1349 (emphasis added). The Court then concluded that the recovery of DSM costs under section 
1307 was lawful because the language of section 1307 gives the Commission discretion to establish 
automatic adjustment clauses for the recovery of prudently incurred costs, and because in section 1319 
the legislature zrpecificatly identified and provided for the recovery of prudent and reasonable costs for 
developing DSM programs. 

CIearly, the Court in PIEC recognized the importance ofthe statute (sectbn 13 19) in providing for the 
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recovery of development costs of the DSM programs via section 1307. However, the Court also 
recognized that the language of section 1307 is not limited to a narrow set of costs (as advocated by &e 
industrials), that whether the costs at issue should be recovered via an automatic adjustment clause is a 
matter of Commission discretion, and that the court "is not free to substitute its discretion for the 
discretion properly exercised by the PUC in establishing the surcharge method." PIEC at 1349. 

Turning to the PSWC proposal to file and imph?menZ an automatic adjustment clause to recover its 
distribution system improvement costs, we find that the proposal is appropriately Iimited and narrowly 
tailored to recover a specific category of utility costs--the incremental fixed costs (depreciation and pre- 
tax return) associated with nonrevenue producing, nonexpense reducing distribution system 
impn>vement projects completed and placed in service between base rate cases. RecoveFy ofthis nwmw 
set of costs is clearly permitted under section 130?(a) (which has no cost category limitation in its 
language) and Pennsylvania case law; and, in the Commission's judgment, this proposal is in no way a 
mechanis- '%assemble" thetraditional ratemaking process for several reasons: l j q ,  the DSIC ts 
designed tify and recover the distribution system improvement costs incurred between raw c w .  

:cond. the cos& rn be recovered represent a narrow subset of the company's tokl cost of service; aird 

"~.= #-.,e. C-.,.".,, .he* plant cost .  . a d d ,  the company's proposal ,-ognizes there trill uFi full 
review of these costs in a subsequent section 1308 base rate proceeding. We also note that the DSIC is 
designed to reflect only the costs of the eligible plant additions that am actually placed in service during 
the 3-month periods ending 1 month prior to the effective date of each surcharge update; this key 
provision serves to avoid any potential violation of section 13 15 and this State's long-standing "used and 
us&€" rule. 

the DSIC i runt will be cap - at a relalively low, level to prc i t  any IC term ev n 

Additionally, we find that sections 1307(d) and (e) provide broad auditing powers to the Commission 
and a formal reconciliation mechanism to carefully monitor the operation of such a surcharge. While 
admittediy section 1307(d) is addressed to fuel cost adjustment audits, we do not view the Commission's 
auditing Pwer over automatic adjustment C h S e s  as limited to only he1 ccsts, given the broad auditilg 
and investigative powers granted to the Commission via sections 504,505,506, and 516 of the Public 
utility Code. 66 Pa.C.S. 88 504,505,506,516. Nor would we be likely to approve a utility's request for 
approval of an automatic adjustment clause in the absence of its complete agreement that the 
Commission has such auditing powers. Moreover, section 1307(e) provides for a mandatory annual 
reconciliation report regarding the revenues and expenses recovered via an automatic adjustment clause 
and a "public hearing on the substance of the report and any matters pertaining to the use by such public 
utility" of the automatic adjustment clause. AS such, the costs to be recovered via the company's DSlC 
proposal will be subject to the Commission's auditing powers, an annual reconciliation report and public 
hearings. 

B. General Tari$FParmeters 

The basic elements of a tariff supplement to implement a lawful DSIC mechanism include a statement 
of purpose and description of eligible property, a specification of its effkctive date and the dates ofib 
subsequent quarterly updates, details regarding the computation methodology and appropriate cowumer 
safeguards. The proposed tan'ff supplement included with the PSWC petition, as Exhibit A, includes 
most of these elements but, in the Commission's judgment, certain elements should be modified in order 
to adequately protect consumer interests and to comply with section 1307. In order to provide g u i d m  
to PSWC and any other water utility that may need to implement a DSIC, the Commission has developed 
sample tariff language that, if used in a water utility's section 1307 proposed tariff supplement, is likely 
to receive the Commission's approval. Tho sample tariff language is contained in Appendix A to this 
order. 

The major differences between the tariff supplement proposed by PS WC and the sample tariff 
language in Appendix A can be surnm&ed 85 follows: 

--specification of the eligible plant accounts by type and account number; 

--provision to include recovery of main extensions installed to implement solutions to regiona1 water 



supply problems that have been documented as presenting a significant public health and safety concern 
to existing customers; 

--specification that the costs of projecfs funded by PENNVEST loans are not eligible; 

--provision of a prospective January I ,  1997 effective date for the tariff supplement and the property 
eligible for the initid filing; 

--if more than 2 years have elapsed since the utility's last base rate case, use ofthe equity return rate 
determined by staff and specified in the latest Quarterly Earnings Report released by the Commission; 

--greater specification of the depreciation and pretax return elemens in the formula to cdcutate the 
DSIC; 

-added provision to provide interest to consumers for any over recoveries during operation ofthe 
DSIC; and 

--provision for customer notice of any DSIC changes. 

Thus, use of the sample tariff language wilt fully explain the DSIC computation, including a listing of 
DSIC eligible property and retated account numbers, so that in future years the purpose and intent ofthe 
DSIC surcharge will be apparent from reading only the tariffsupplement Additionally, the inclusion of 
plant account numbers and descriptions of properly eligible for DSIC cost recovery parallels the forinat 
used for other section 1307 surcharges, such as the ECR for electric utilities, the CCR for gas 
distribution utilities and the SCR for steam heat companies. 

With these. changes to F'SWC's proposd, the eligible property, filing dates, parameters, and consumer 
safiuards have been significantly strengthened In particular, we note here that the provisions (I) for 
resetting the DSK to zero if the company's rate of retum exceeds its allowable rate of return, and (2) for 
resetting the DSIC to zero as of the effective date of new section 1308 base rates that provide for 
prospective recovery of the eligible plant costs both serve as effective and reliable rate mechanisms to 
insure that the DSIC automatic adjustment cfause will not produce rates in excess of a fair return to the 
utility, as required by section I307(a). We also note that the provision of a 5% of billed revenues cap on 
the maximum amount of any DSIC insures that the surcharge mechanism will not evade the section I308 
base rate process and its intensive top-to-bottom review of all company revenue, expense, rate base and 
return claims. See Appendix A. In other words, the 5% cap will insure that the surcharge will not allow 
the company to avoid a base rate review of the efigibte property in perpetuity. 

Accordingly, although we are denying the PSWC petition to the extent that it requests permission to 
file and implement a section 1307(a} tariff supplement to imptement a surcharge as set forth in its 
Exhibit A, we invite the company to file a new tariff supplement consistent With the parameters outlined 
in the sample tariff hguage set forth in Appendix A to this order. The sample tariff language in 
Appendix A is identical to that recommended for the Pennsylvania-American Water Company at Docket 
No. P-0096103 I which has also requested permission to file a DSIC surcharge, 

As with other section 1307 tariff filings, the new tariff supplement wouId provide for a notice period af 
no less than 60 days to allow sufficient time for staffreview of the proposed tan'ff supplement and its 
initial rates for consistency with the sample tariff language and for accuracy of the plant account, 
depreciation, pretax return and other elements of the DSIC calculation. If recommended for approval by 
staff and formally approved by the Commission, the tariff supplement and initial rates to implement the 
DSIC will be permitted to go into effecf subject to the outcome of any timely filed complaints. 
Subsequent quarterly updates, however, may be filed on IO days notice as originally proposed by the 
company. Therefore, 

It is Ordered That: 

1. The petition filed by the Philadelphia Suburban Water Company (PSWC) to file and implement a 



section 1307(a) automatic adjustment clause tariff that would establish a Distribution System 
improvement Charge @SIC) is hereby approved in part and denied in part consistent with this order, 

2. Ail protests, answers and other objections filed with respect to the PSWC petition are hereby 
granted in part and denied in part consistent with this order. 

3. Any complaints regarding the rates to be charged pursuant to a DSIC tatiff supplement may be filed 
if and when PSWC files a tariff supplement with specific rates in accordance with rhe tariff parameters 
outlined by this order. 

4. The parameters set forth in the Appendix A are hereby adopted to serve as sample tariff language to 
be implemented for tariff supplements to establish a DSIC. 

5. The normal auditing, reconciliation, reporting and public hearing procedures applicable to ail 1307 
(e) filings will likewise apply to all DSIC tariff supplements. 

6. This order be published in’the Pennsylvania Bulletin. 

7. This order be served upon Philadelphia Suburban Water Company, the Of€ice of  Consumer 
Advocate, the Ofice of Small Business Advocate, the Office of Trid Staff and the National Association 
of Water Companies. 

JOHN G. ALFORD, 
Secretary 

APPENDIX A 

Sample Tariff Language 

Distribution System improvement Charge @SIC) 

1. General Description 

Purpose: To recover the fixed costs (depreciation and pre-tax return) of certain nonrevenue producing, 
nonexpense reducing distribution system improvement projects completed and placed in service and io 
be recorded in the individual accounts, as noted below, between base rate cases and to provide the 
Company with the resources to accelerate the replacement of aging water distribution infrastructure, to 
comply with evolving regulatory requirements imposed by the Safe Drinking Water Act and to dwe$op 
and implement solutions to regional water supply problems. The costs of extending facilities to sene: 
new customers are not recoverable through the DSIC. Also, Company projects receiving PENWEST 
funding are not DSZC-eligible property. 

Eligible Proper&: The DSIC-eligible properCy will consist of the foliowing: 

--services (account 3231, meters (account 324) and hydrants (account 325) installed as in-kind 
replacements for customers; 

--mains and valves (account 322) installed as replacements for existing facilities that have worn out, 

--main extensions (account 322) installed to eliminate dead ends and to implement solutions to regional 

are in deteriorated condition, or upgraded to meet Chapter 65 regulations of Title 52; 

water supply problems that have been documented as presenting a significant health and safety conem 
for customers currently receiving service corn the company or the acquired Company; 

--main cleaning and relining (account 322) projects; and 
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--unreimbursed finds related to capital projects to relocate Company facilities due to highway 
relocations, 

Efleective Date: The DSIC will become effective for bills rendered on and after January 1,1997. 

II. Cumputation of the DSIC 

of eligible plant additions that have not previously been reflected in the Company's rate base and will 
have been placed in service between September I, 1996, and November 30,1996. Thereafter, the DSlc 
wjl] be updated on a quarterly basis to reflect eligible plant additions placed in service during the 3- 
month periods ending 1 month prior to the effective date of each DSIC update. Thus, changes in the 
DSIC rate will occur as follows: 

Calculation: The initial charge, effective January 1, 1997, shall be calculated to recover the fixed costs 

Effective Date Date To Which IDSIC-EIigfbIe 
of Change Rant Addition Refleeted 
April I February 28 
July 1 May 30 
October 1 August 3 1 
January I November 30 

The fixed costs of eligible distribution system improvement projects will consist of depreciation and 
pre-tax return, calculated as follows: 

Depreciation: The depreciation expense WiII be calculated by applying to the original cost of DSIC- 
eligible property the annual accrual rates employed in the Company's last base rate case for the plant 
accounts in which each retirement unit of DSIC-eligible property is recorded. 

Pre-tm: return: The pre-tax return will be calculated using the State and Federal Income tax rata, h e  
Company's actual capital structure and actual cost rates for long-term debt and preferred stock as ofthe 
last day of the 3-month period ending 1 month prior to the effective date of the DSIC and subsequent 
updates. The cost of equity will be the equity return rate approved in the Company's last fully-litigatord 
base rate proceeding for which a fmd order was entered not more than 2 years prior to the effective date 
ofthe DSIC. If more than 2 years shall have elapsed between the entry of such a final order and the 
effective date of the DSIC, then the equity return rate used in the calcufation will be the equity return rate 
cdculated by the Commission Staff in the Iatest Quarterly Report on the Earnings of Jurisdictional 
UtiIitia released by the Commission. 

DISCSwcharge Amomt: The charge will be expressed as a percentage carried to two decimal places 
and will be applied to the total amount bilted to each customer under the Company's otherwise applicable 
rates and charges, excluding amounts billed for public fire protection service and the State Tax 
Adjustment Surcharge (STAS). To calculate the BIG, one-fourtR of the annual fixed costs associated 
with all property eligible for cost recovery under the DSIC will be divided by the Company's projected 
revenue for sales of water for the quarterly period during which the charge will be collected, exclusive of 
revenues from public fire protection service and the STAS. 

Where: 
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DSI = the original cost ofeligible distribution system improvement projects. 
fyTRR the pre-tax return rate applicable to eligible distribution system improvement projects. 

Dep = Depreciation expense related to eligible distribution system improvement projects. 
e = the amount calculated under the annual reconciliation feature as described below. 
PQR = Projected quarterly revenue including any revenue from acquired companies that are now being 

charged the rates of the acquiring company. 

- - 

Qziamrb updates: Supporting data for each quarterly update will be filed with the Commission and 
served upon the OBce of Trial Staff, the Office of Consumer Advocate and the Office of Small Business 
Advocate at least 10 days prior to the effective date of the update. 

111. S'q4eguards 

Cq: The DSIC will be capped al5% of the amount billed to customers under otherwise applicable 
rates arid charges. 

Aruij~Reconciliation: The DSIC will be subject to audit at intervais determined by the Commission. It 
will also be subject to annual reconciliation based on areconciliation period consisting of the 12 months 
ending December 31 of eacb year. The revenue received under the DSIC for the recanciliation period 
will be compared to the Company's eligible costs for that period. The difference between revenueand 
costs will be recouped or refunded, as appropriate, in accordance with section 1307(e), over a 1 year 
period commencing on April 1 of each year. If DSIC revenues exceed RSIC-eligible costs, such 
overcollections will be refunded with interest. Interest on the overcollections will be calculated at the 
residential mortgage lending specified by the Secretary of Banking in accordance with the Loan Interat 
and Protection Law (41 P. S. 9 101, et seq.) and will be refunded in the same manner as an 
overcol lection . 

New Base Rates: The charge will be reset at zero as Of the efffective date of new base rates that provide 
for prospective recovery ofthe annual costs that had theretofore been recovered under the DSIC. 
Thereafter, only the fixed costs of new eligible plant additions, that have not previously been reflected in 
the Company's rate base, would be reflected in the quarterly updates of the DSIC. 

Earning Reports: The charge will also be reset at zero i f ,  in any quarter, data filed with the 
Commission in the Company's then most recent Annual or Quarterly Earnings reports show that the 
Company will earn a rate of return that would exceed the allowable rate of return used to calculate its 
fixed costs under the DSIC as described in the Pre-tax return section. 

Customer Notice: Customers shall be notified of changes in the DSIC by including appropriate 
infomation on the first bill they receive following any change. An explanatory bill insert shall also be 
included with the first billing. 

[Ps.B. Doc. Po. 96-1560. Filed for public inspection September 13, 1996,9:00 a.m.] 

No part ofthe information on this site may be reproduced for profit or sold for profit. 

This material has been drawn directly fiom the official Pennsylvania Bulletin full text database. Due to 
the limitations of HTML or differences in display capabilities of different browsers, chis version may 
differ slighttly from the official printed version. 
--.- ---.. - --_I-- _- _- 
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EXHIBIT 

D 





EXHIBIT 

E 



Resolution Endorsing and Co-Sponsorfng "The DWibuth  %stem Pinppovemeril Charge" 

WHEREAS, The Pennsylvania Public Utility Commission and the Pennsylvania hgisfature 
have adopted a promising and unique regulatory approach that encourages the acceleration of the 
needed remediation of aging water utility hfbtructures; and 

WHEREAS, The Distribution System Improvement Charge is an automatic adjustment charge 
that enables recovery of infiastruchlre improvement costs on 8 quarterly basis in between rate 
cases for projects that am non-revenue producing and non-expense reducing such as main 
cleaning and relining, fire hydrant replacement and main extensions to eliminate dead ends; aptd 

WHIEFtEAS, A videotape which explains this unique approach is being prepared by the National 
Association of Water Companies to help educate and inform other regulatory agencies and 
legislatures about the benefits of this unique approach; and 

WHEREAS, The U.S. EPA within its Drinking Water Infhstructure Needs Survey has 
identified a magnitude of national infrastructure needs of $77.2 billion in pending expenditures; 
and 

WHEREAS, As the magnitude of need may be too great to be accompIished under traditional 
ratemaking methodologies; and 

WHEREAS, The Distribution System Improvement Charge provides benefits to ratepayers such 
8s improved water quality, increased pressure, fewer main breaks, fmer service interruptions, 
tower levels of unaccounted for water, and more time between rate cases which leads to greater 
rate stability; MIcl 

WHEREAS, Ratepayer protections are incorporated in the Pennsylvania approach the 
surcharge is limited to a maximum of 5% of the water bill, annual reconciliation audits are 
conducted where overcollections will be refunded with interest and undercokctions will be 
billed into hture rates without interest recovery, the surcharge is reset to zero at the time of the 
next rate case, the charge is reset to zero if the company is over-earning, customer notice is 
provided, and all charges reflect used and usefil plant; mw, therefore, be it 

RESOLVED, That the Board of Directors o f  the National Association of.Regulatory Utility 
Commissioners (NMUC), convened at its 1999 Winter Meetings in Washington, D.C, agrees to 
endorse the mechanism 8s an example of an innovative regulatoy tool that other Public Utility 
Commissions may consider to solve infrastructure remediation challenges in their States; now be 
itfirrther 

RESOLVED, That NARUC agrees to co-sponsor with the National Association of Water 
Companies the videotape of the Distribution System Improvement Charge as an educational 
tool to inform other regulatory agencies and legislams about this promising new 
mechanism. 

Sponsored by the Cornminee on Wuter 
Adopted F e b m y  24, 1999 
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WHEREAS, A number of innovative regulatory policies and mechanisms have been implemented 
by public utility commissions throughout the United States which have contributed to the ability of 
the water industry to effectively meet water quality and inff.astntcture challenges; and 

WHEREAS, The capacity of such policies and mechanism to fiicilitate resolution of these 
challenges in appropriate circumstances supports identification of such policies and mechanisms as 
“best practices”; and 

WHEREAS, During a recent educational dialogue, the “2005 NAWC Water Policy Forum,” held 
among representatives h m  the water industry, State economic regulators, and State and federal 
drinking water program administrators, participants discussed (consensus was not sought nor 
determined) and identified over 30 innovative policies and mechanisms that have been summarized 
in a report of the Forum to be available on the website of the Committee on Water at 
wwW.naruc.org and 

WHEREAS, As public utility commissions continue to grapple with finding solutions to meet the 
myriad water and wastewater industry challenges, the Committee on Water hereby acknowledges 
the Forum’s Swnmny Report as a starting point in a cornmission’s review of available and proven 
regulatory mechanisms whenever additional regulatory policies and mechanisms are being 
considered; and 

WHEREAS, To meet the challenges of the water and wastewater industry which may face a 
combined capital investment requirement nearing one trillion dollars over a 20-year period, the 
following policies and mechanisms were identified to help ensure sustainable practices in 
promoting needed capital investment and cost-effective rates: a) the use of prospectively relevant 
test years; b) the distribution system improvement charge; c) constnrction work in progress; d) pass- 
through adjustments; e) staff-assisted rate cases; r) consolidation to achieve economies of scale; g) 
acquisition adjustment policies to promote consolidation and elimination of non-viable systems; h) 
a streamlined rate case process; i) mediation and settlement procedures; j) defined timefhmes fbr 
rate cases; k) integrated water resource management; I) a fair return on capital investment; d m )  
improved communications witb ratepayers and stakeholders; and 

WHEREAS, Due Q the massive capital hvestment required to meet current and fitwe water 
quality and infrastructure requirements, adequately adjusting allowed equity returns to recognize 
industry risk in order to provide a fair return on invested capital was recognized as crucial; and 

WBEREAS, In light of the possibility that rate increases necessary to remediate aging 
infrashvcture to comply with increasing water quality standards could aversely @at the 
affordability of water service to some customers, the following were identified as best practices to 
address these concerns: a) rate case phase-iw b) innovative payment arrangements; c) allowing the 
consolidation of rates (“Single Tariff Pricing“) of a mufti-divisional water utility to spread capital 
costs over a larger base of customers; d d )  targeted customer assistance programs; and 

WHEREAS, Small water company viability issues continue to be a challenge for regulators, 
drinking water program administrators and the water industry; best practices identified by Forum 
participants include: a) stakeholder collaboration; b) a memoranda of understanding among relevant 

http://wwW.naruc.org


State agencies and health departments; c) condemnation and receivership authority; and d) capacity 
development planning; urd 

wHEIREA§, The US. Environmental Protection Agency’s “Four-Pillar Approach” was discussed 
as yet another best practice essential for water and wastewater systems to sustain a robust and 
sustainable inhfructure to comprehensively ensure safe d r i i g  water and clean wastewater, 
including: a) better management at the focal or facility level; b) fili-cost pricing; c) water efficiency 
or water conservation; and d) adopting the watershed approach, all of which economic regulators 
can help promote; urzd 

WHEREAS, State drinking water program administrators emphasized the fbllowing mechanisms 
which Forum participants identified as best practices: a) active and effective security programs; b) 
interagency coordination to assist with new water quality regulation development and 
implementation, such as a memorandum of understanding; c) expanded technical assistance for 
small water systems; d) data system modernization to improve data reliability; e) effective 
administration and oversight of the Drinking Water S?ate. Revolving Fund to maximize 
infrastructure remediation, along with pennitting investor owned water companies access in dl 
States; f) the move h source water assessment to actual p r ~ t ~ t i o ~ ;  undg) providing $ate 
drinking water programs with adequate resowces to carry out their mandates; now therefore be it 

RESOLVED, That the National Association of Regulatory Utility Commissionws OJARUC), 
convened in its July 2005 Summer Meetings in Austin, Texas, conceptually supports review and 
consideration of the innovative regulatory policies and practices identifed herein as ‘’best 
practices;” ctnd be itfirher 

RESOLVED, That NARUC recommends that economic regulators consider and adopt as many as 
appropriate of the regulatory mechanisms identified herein as best practices; mdbe itf i ther 

RESOLVED, That the Committee on Water stands ready to assist ecunomic regulators with 
impiemeutation of any of the best practices set forth within this Resolution. 

Sponsored by the Committee on Water 
Adopted by the NARUC Board of Directors July 27,2005 
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PENN§MLVAMIA PUBLIC UTILITY COEMIMISSION 
HARRISBURG, PENNSYLVANIA 17105-3265 

Petition of Pennsylvania-American Water 

Tariff Supplement ... Revising the Dktibuff on 
Distribution System Improvement Charge 

Public Meeting held July 11,2007 

Docket No.: P-00062241, et al. 
Company for Approval to Implement a JUL2007-0SA-O16l* 

MOTION OF CHAI- WENDELL F, HOLLGND 

Before us for consideration is the Petition filed by the Pennsylvania American 
Water Company for approvd to implement a tariff supplement revising the distribution 
system improvement charge (“DSIC”). The revision being sought is a request to raise the 
DSIC cap fiom 5% of billed revenues to 7.5% on DSIC efigible infiastrueture.’ 
Administrative Law Judge Wayne L. Weismandel issued a Recommended Decision 
which denied the Petition. I disagree with the Recommended Decision and instead will 
move to grant Pennsylvania-American’s Exceptions which succinctly clarify the 
Petition’s consistency with the purpose of DSIC, along with providing ample support as 
to the benefits expected to accrue to ratepayers with a 7.5% DSIC cap. 

If there were ever a regulatory tool literally created right here in PennsyIvania that 
is recognized as a &,st practice around the country it is the DSIC. Its main features are. 
that it is: 

pro-envixonrnental as it significantly decreases line loss of one of our most 
precious resources; 

0 Promotes a major objective of this Administration and this Legislature which is to 
fix Pennsylvania’s aging infi-astructure; and 

e Promotes economic development as it creates hundreds of jobs. 

1 Revenue neutral projects allowed under DSE include: main and valve replacement, main c l d g  
and relining, tire hydrant replacement, main extensions to eliminate &ad ends, solutiom to regionahtion projects 
and meter change outs. 



Background 

1. National View 

The DSfC mechanism is one of the most important regulatory tools of the past 
decade. It has been cited by the National Association of Regulatory Utility 
Commissioners as a “Best Practice”2 and it has been designated by the Council of State 
Governments as “Model Legislation.”3 Nationwide, it is common knowledge that 
infi-astructure is deteriorating throughout the country and this dilemma must be addressed 
in a timely, cost-effective manner.4 The U.S. Environmental Protection Agency cites a 
$276.8 billion need to upgrade or replace dtinking water infkastructure over the next 20 
years.5 Here in the Commonwealth, the state’s portion of drinking water infrastructure 
needs over 20 years totals $10.8 billion6 

Many utilities were built more than a century ago and much of today’s plant in 
service requires expensive upgrading. The unprecedented magnitude of the extent of 
needed infkastructure upgrades, along with the high cost, call €or innovative solutions. 
Mains that were first placed into the ground a century ago cost approximately $1 a foot. 
Today, the remediation or replacement costs range from $61 to $100 per foot. Under 
traditional ratemaking, the pace of remediation ranged fkorn a few hundred years to 900 
years, or not in any way nearing a realistic timefhme to match the actual service lives of 
mains (approximately 75- 125 years, with exceptions based on materials and soils). 
Legislatures in s ix  other states recognized that a new regulatory mechanism was needed 
to accelerate the pace of infrastructure upgrades at a reasonable cost. DSIC has been a 
key response toward resolving this challenge, 

2. Pemsylvania Perspective 

Prior to P)SIC’s implementation in 1997, Pennsylvabia-American’s thefkame to 
upgrade its existing, aging infrastructure was 225 years.7 Following DSIC’s 
implementation, the timefi-ame was reduced by nearly 25% to 170 years. A critical factor 
is that with its current increased investments in DSIC eligible projects over the 5% cap 
(the most recent’ quarterly filing reached 6.36%), the Company estimates a 33% 

NARUC Board of Directors, “Resolution Supporting Consideration of Regulatory Policies 

Council of State Govmenw,  ‘‘Suggested State Legislation,” 2000 Volume 59, pages 44-45. 
Innumerable articles bave documented this situation, m m g  the AOS~ well known is the herim 

1 

Deemed y Best Practices,” July 27,2005. 

society of Civil Engineers? ‘Xeprt Card for America’s Xn&asmcfurelll2005; water and wastewater hfiamme 
received ‘ 
Assessment,” 2003. 

4 

ades of ‘2, minus; the grade for American’s infrastructure overall was a “I).” 
U.S. Environmental Pmtection Agency, “DIlrinking Water Infrastncture Needs Survey and 

Ibjd. 
Other jurisdictional water companies hced similar or worse timefiames. 

6 
7 

8 As of January 1,2007. 
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reduction to 112 years, which more realktically reflects actual service live.’ Matching 
replacement with service life substantially improves service reliability. 

Infkastructuxe remediation and improved service and service reliability directly 
benefits customers. Upgrades of deteriorated mains are essential to reduce main breaks, 
service interruptions and unaccounted for water; and improve water quality, improve 
pressure, enhance fire protection, and achieve rate stability. Additional ratepayer benefits 
include these essential goals; DSIC: 

Promoted the acquisition of s m d  and non- 
viable water systems, consistent with 
Commission policy (see 52 Fa. Code $6 69.71 1 
(relating to small and nonviable systems)); 
Promoted the regiondization of water systems, 
consistent with Commission policy (see 52 Pa. 
Code 569.72 1 (relating to acquisitions)); 
Reduced rate case expense by decreasing the 
frequency of base rate case filings; 
Allowed water utilities to afford remediation 
projects that would have otherwise been cost- 
prohibitive; and 
Decreased main breaks, service intemptions, 
low pressure problems, and discolored water.’’ 

when DSIC’s implementation was approved by the Commission, several critical 
safeguards were established, including a cap of 5% of billed revenues.” Additional 
safeguards include: resetting the DSIC to zero at the time of the next base rate case or if 
the utility is over-eaming; providing notice to customers of any change in the DSIC rate; 
audits are conducted as needed, and an annual reconciliation audit is conducted to 
ascertain any over or under-collections, with any over-collections being refunded with 
interest at the time of the next DSIC calculation. AI1 mains or other DSIC eligible 
projects have been placed into service prior to DSIC charges being issued to customen 
and meet used and usefbl parameters, which are among the foundations of utility 
ratemaking principles. These safeguards remain untouched by the Company’s requested 
higher cap. 

9 
lo 

’I 

P ~ y I v ~ - A m e r i c a n  Mrtin Brief, page 9. 
Aqua Pennsylvania, hc. Correction to Amicus Curiae Brief, Docket Nos. P-00062241 andp- 

Petition of Pamsyl~a-American Water Company for Approval to Implement a Tariff 
00062241C-0001, p. 4. 

Supplement Establishing a Distribution System Improvement Charge, Docket No. P-0096103 1, Order entered 
August 16,1996, see Attacbment A, “Sample Tariff Language,” p. 4. The Petition w a  undergoing an appeal in 
Commonwealth Court when an amendmerit WELS enacted by the Legislature to add a section to the Public Utility 
Code to expressly provide for the aflowance of an automatic adjustment charge for infjasmchue remediation at 66 
Pa. C.S. 4 1307 (g). The new section of the Statute was signed into Iaw on December 18,1996. 
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The Company points out that: 

. , . under the ALJ’s criteria, there would not be a need for a 
DSIC at all, so long as a minimal level of adequate service 
was being rendered. Fortunately, the General Assembly had a 
broader vision and has provided the Commission with the 
tools to replace aging infrastructure in the Commonwealth. 
PAWC simply requests that the Commission use this tool and 
permit the Company to iricrease its DSIC percentage so that 
the purpose of the law can be realized,12 

Goal of An Increased Cap 

Pennsylvania-American recognized that its ideal spending level for infrastsucture 
remediation “should be adequate to keep ace with the anticipated remaining useful life 

accelerated its in-fiastructwe upgrade program by over 50% and replaced 82 miles of 
mains. This can be compared with the pre-DSIC figure of replacing 25 miles per year. 
From DSIC’s inception in1997 until 2005, the Company repIaced 47 miles of main, or 
0.56%. The 2006 increased rate of 0.90% has been maintained in 2007 at a DSIC level of 
6.36% for all of 2007, although it is only allowed to collect at 5%. As previously stated, 
the current accelerated ratk should enable the Company to significantly reduce by 34% 
the amount of time it would take to make all of the needed improvements, fiom 
approximately 170 years to 1 I 2 years. l4 

of the distribution system infiastmcture.” P The Company explained that in 2006 it 

The Company also noted its current focus on replacing smaller diameter m a k  due 
to its discovery that the were found to be a more frequent source of main breaks taan 
larger diameter mains.” The Company states that aa increased DSIC cap to 7.5% will 
support its efforts to accelerate the systematic replacement of its older small diameter 
mains. The company estimates it can reduce by about 20 years the time in which it will 
be able to make the needed improvements to this segment of its distribution system. The 
Company points out that in comparison, “an under-hded DSlC is more likely to result 
in more significant COS& associated with unplanned or more extensive system repairs in 
the fitwe (e.g., more main breaks and service interruptions, higher levels of unaccoUnfed 
for water, etc.). 

-. ~~ 

l2 
l3 

l4 Ibid., pp. 8-9. 
Is Ibid., p. 1 1. 
16 Ibid.,p. 12- 

Penmylwnia-hericm Water Company Exceptions, Docket No. P-00062241, p. 11. 
Pemylvania-hnerican Water Company Main Brief, p. 9. 

4 



The Company has detennined that a higher investment level is essential €or it to 
keep pace with the anticipated remaining useful life o€ the distribution system 
inflastructure. ” In fact, the Company summarizes the evidence presented in the instant 
case as revealing a choice between: 

. . . (1) providing the Company with adequate resources (a 
7.5% DSIC cap) to support a three-year or more base rate 
case filing cycle, or (2) providing the Company with more 
limited resources (a 5% DSIC cap) that would encoura e a 
more frequent base rate case cycle - every year or two. 7 8  

The Company summarizes further that: 

. . . the current DSIC cap of 5% will still be inadequate to 
provide the Company with resources adequate to achieve the 
Commission’s long term objective - to accelerate the 
replacement of PAWC’s efforts to accelerate its drstribution 
system improvement program and encouraging the Company 
to make reasonable frequent base rate case filings.lg 

A higher DSIC rate today is consistent with the legislative intent to economicdly 
accelerate infjrastructure remediation: 

The DSIC more accurately reflects the ongoing investments 
and improvements that are made in the water distribution 
system versus the less frequent but larger step increases that 
would result fiom base rate increases without an 
appropriately funded DSIC. The timely recovery of the fixed 
costs of hfiatructure replacement through the DSIC provides 
an incentive for increased and continued levels of capital 
infusion. This results in a stronger and more reliable water 
distribution system for both current and future customers.2o 

Moreover, I note that Pennsylvania-America’s customers’ rates at the 5% DSlC 
rate average $1.75 a month. With a 7.5% DSIC, that rate will increase by $1.00 a month, 
It should be kept in mind that this rate will be reset to zero following the next base rate 
case (or at any time that the Company is over-earning) and it takes a number of bilhg 
cycles ofprogressive increases over a few years to rise to the allowed level of the cap. 

” Ibbid,,p. 9 
Pennsylvd-h&can Exceptions, p. 12. 
Bid. 
Pemsylvmia-Americm Main Brief, p- 13. 
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Most importantly, DSIC represents a dollar-for-dollar recovery of prudent expenses 
incunred €or improving reliability to customers, 

In addition, a response is necessary to the argument put forth by the Office of 
Consumer Advocate (“OCA”) that simple presentation of expenses virtually guarantees 
recovery?1 Expense recovery is granted only for those DSIC eligible projects that are 
prudently incurred, in service and used and useful. In raising the level ofDSIC expense 
recovery, we clearly intend to continue its cautious use. Contrary to the OCA’S reference 
to the reasoning of the Conunonwealth Court in the recent Collection System 
Improvement Charge the DSIC review and audit process includes a 
determination of compliance and prudency. Hence, the Court’s reference to recovery of 
projects being relatively automatic (using the example of a solid gold manhole cover 
being allowed, provided the expense was made and submiw) is simply not accurate nm 
reflective of the extensive and thorough DSIC review process. 

Finally, I am mindhl of the value of DSIC: “its success cannot be denied. It is 
now time to improve upon that success by allowing an incremental increase in the 
I wholeheartedly agree. 

THEREFORE, I MOVE: 

1. 
Weismandel is rejected, consistent with this Motion; 

That the Recommended Decision of Administrative Law Judge Wayne L, 

2. That the Exceptions of the Pennsylvania-American Water Company are grant&, 

3. 
supplement revising the distsibution system improvement charge is granted. 

That the Petition of Pennsylvania-American Water Company to implement a t d f f  

4. 
with this Motion. 

That the Office of Special Assistants shall prepare the appropriate order consistent 

DATE WENDELL F. HOLEAMD, C#€AIRMAN 
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Office of Consumer Advocate Main Brief, p, 12. 
P o p o w ~ b  v. Pa. PUC, 869 k 2 d  1144,1156 (2005). 
Aqua Pennsylvania Amicus Cwiae Brief, p. 3, 
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INFRASTRUCTURE REPLACEMENT AND ASSET WlANAGEMENP6 
Surveys conducted by the EPA suggest that the need for water and wastewater infrastructure inprove- 
rnent and replacement (both privately and publicly owned) over the next 20 years is between $500 
billion and $1 trillion. This dollar level reflects a growing need across the nation to replace water and 
sewer pipes and other water and wastewater facilities as they approach the end of their useful lives. 

The reason for this surge in infrastructure needs stems from the population boom and economic growth 
at the end of World War n. During those post-war years, there was unprecedented industrial, business, 
commercial and residential development, along with the water and wastewater infrastructure to sup- 
port it. That infrastructure is now reaching the age when it is beginning to wear out and needs to be 
upgraded or replaced. Water and wastewater utilities need to manage those assets actively or risk 
adverse economic consequences, such as unplanned system failures, increased maintenance costs, and 
unbudgered repair and replacement costs. Depending on the length of the useful life of various compo- 
nents, the need to replace this infrastructure will continue over the next several decades. 

WATER: THE INDUSTRY AT A GLANCE 3.35 

Many utilities have conducted plans consisting of a complete assessment of utility facilities and assets, 
including a determination of the condition and remaining useful life of each component of &e system, 
right down to each segment of buried pipe. Components of the system are also rated in terms of &ti- 
caljty for operation of the system. A model is often developed based on asset condition, criticality, and 
other relevant factors to prioritize the infrastructure rep!acement and improvement needs Over t h e .  
Costs are then applied to determine reinvestment needs over time. 

n e  goal of these plans is to determine a reinvestment timeline that wiU alfow continued operation of 
critical infrastructure throughout its useful life, but will ensure replacement before it fails and before 
maintenance costs increase dramatically. Planners then can prepare infrastructure repfacement schd- 
ules and budgets that wilf spread out the costs of improvements over a pre-established planning hori- 
zon. This scheduling and budgeting will avoid unplanned maintenance and capital costs to the utility 
while maintaining &ciient operation of the system, 

This situation poses several challenges for utilities and regulatory commissions. One challenge is how to 
finance the necessary infrastructure replacements such that (a) rates increase gradually {as opposed to 
sudden spikes in rates) while (b) maintaining the utAties’ financial stability. A second challenge is ensu-  
ing that the large expenditures are made prudently, so as to win and sustain customer trust and politic4 
credibility. Adding to the challenge is the absence, for most utilities, of a designated fund available to 
replace aging infrastructure-an absence attributable to ratemaking practices which have kept deprecja- 
tion rates low and have disallowed or discouraged rate recovery of contributions in aid of construction. 

. . - , , - . . ,.,, . . .  _ .__ . , 

http://www.nrri�.org
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BACKGROUND 

Water has for too long been absent from the 
nationa debate on infrastructure. Hidden 

erground, the deterioration of our nation’s 
ipes and treatment systems has 

become an unseen crisis. In an era of water 
scarcity and tight budgets, we can no longer 
afford to lose nearly two trillion gallons of 

ater, at an annual cost of $2.6 billion, 
to  broken and leaking pipes every year. 

Americans agree. 

ITT’s nationwide survey on the value of water 
details what Americans think should be done 
about this crisis-and who should pay for it. 



EXECUTIVE SUMMARY 

95% of American voters 
value water over any other 
service they receive, including 
heat and electricity 

Our nation's industrial and 
agricu I t u ral businesses- 
among the heaviest water 
users--rank it second, 
after only electricity 

About three out of four 
American voters and 
businesses* say disruptions 
in the water system would 
have direct and personal 
consequences 

Too many take clean water for 
granted: 69% of voters, 72% 
of businesses* 

When asked, US. voters and 
businesses* do express concern 
about our nation's water. 

Nearly one in four American voters is 

"very concerned" about the state of the 

nation's water infrastructure 

29% percent of voters agree that 

water pipes and systems in America 

are crumbling and approaching 

a state of crisis 

80% of voters say water infrastructure 

needs reform; about 40% say 

major reform 

*INDUSTRIAL AND AGRICULTURAL BUSINESSES ONLY 
- 
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Current Storage and Production Needs 

This analysis evaluates and describes the methodology used to determine the need 
for additional storage and production capacity within the Arizona City water system. The 
Arizona City water system is a portion of and interconnected with the Pinal Valley water 
system. 

The Arizona City water system is connected to the Pinal Valley water system by a 
4 mile long 12-inch distribution main along the Lamb Road alignment. The 12-inch 
distribution main connects the Tanger booster station in Casa Grande to the north end of 
the Arizona City water system adjacent to Well No. 28 at the intersection of Battaglia and 
Lamb Roads as shown on Figure 1. The Tanger booster pump station and 12-inch 
distribution main have a capacity of approximately 1200 GPM. The only production 
facilities within the Arizona City water system are Well No. 28 (55-571205) which has a 
pumping capacity of 1,450 GPM and the Tanger and booster pump station which has a 
pumping capacity of approximately 1,200 GPM. The primary source of supply during 
peak demand is Well No. 28. In the event of a well failure or during off peak demand 
water demands are met by pumping water from Casa Grande through the Tanger booster 
pump station. The pumps at the Tanger booster pump station are controlled by pressures 
within the Arizona City water system. The Arizona City Golf Course tank has 11 5,000 
gallons storage capacity and is filled by an altitude valve that is connected to the 
distribution system. The altitude valve siphons water off the distribution system during 
low demand periods and then the Arizona City Golf Course booster pump station pumps 
water into the distribution system during high demand periods as necessary. 

Average Day Peak Month ("ADPM") demand for the Arizona City water system 
was calculated using monthly water sales, loss and used but unsold data. A detailed 
review of this data for 2010 indicates that the peak monthly demand occurred in July, 
2010. Peak Day Peak Month ("PDPM") PDPM demand was calculated multiplying the 
ADPM demand by the Company's Pinal Valley peaking factor of 1.5. This information 
is used to determine if in the event of well pump failure the system has sufficient 
production capacity to supply the system demand. This worst case scenario is defined as 
a failure of the largest production source during PDPM demand. Under this scenario it is 
assumed that the pumping equipment failure requires only typical repairs that can be 
completed within three days. During this repair period any production capacity shortfall 
is to be supplemented by storage capacity within the system. Company pumping records 
were used to determine the current pumping capacity for each source. It is assumed that 
each source is 100% utilized when calculating the total available production capacity. 
The total available production is calculated in terms of Gallons Per Day ("GPD") by 
taking the sum of all sources less the largest producing source out of service. The system 
production need is calculated by taking the sum of the total production and one third of 
the available storage less the PDPM demand. It is assumed that one third of the total 
available storage is available to supplement demand for a total of three days during a well 
failure. 



Storage and Production Analysis Results 

Results from the storage and production analysis of the existing system indicate 
that the total booster pump capacity required to meet the Arizona City water system peak 
hour and fire flow demands is 5,538 GPM, the total storage required for the systems is 
1,721,000 gallons and the production shortfall is 204 GPM. By adding an additional 
2,000,000 gallons of storage and because one third of the available storage is used to 
supplement the production shortfall during a well failure, the production shortfall is 
eliminated. After subtracting the Tanger booster pump station capacity of 1,200 GPM 
from the total booster pump capacity requirement of 5,538 GPM, the remaining 
additional booster pump capacity required is 4,338 GPM. 

In conclusion, the addition of 2,000,000 gallons of storage and 4,800 GPM of 
additional booster pump capacity is required to provide safe, reliable and adequate water 
service to the Arizona City water system to meet the exiting storage, production and 
pumping requirements of the Arizona City water system. 
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Peaking 
Factor 1.5 

DIVISION: 1 Pinal Valley 

ARIZONA WATER COMPANY 

PEAK DAY AVERAGE DAY MAXIMUM 113 OF AVAILABLE NET GAIN or 
sYsrw MONTH PEAK MONTH PEAK MONTH PRODUCTION (gpd) LESS STORAGE (gpd) (LOSS) 

( 2010 ) DEMAND (gpd ) DEMAND(gpd) ONE WELL (gp m ) 

AZC July 2,040,270 1.360,180 1,728,000 352,500 20 
I I 

Source of SUDDIY 

#20 - Casa Grande 

Tanger Booster Station 

~ 

Production lam) Tank Name Storaae raall 

Golf Course Tank 115,000 

2,000,000 AZ City Water Campus Tank 

::::\ Out-of-Service \ 

TOTAL PRODUCTION: 2,650 TOTAL STORAGE: 2,115,000 

Design Statement for Well Production: 
The water distribution system must have sufkient well capacity to meet the peak day demand for three consecutive days wtth the largest well 
out-of-service One-half of the total storage IS available to meet the three peak days with the remaining storage held tn reserve for fire protection 



ARIZONA WATER COMPANY 

DAY ONE 
STORAGE CALCULATIONS 

Arizona City water system 

PRODUCTION (Gallons) = 1,728,000 
2,040,270 
1,360,180 

85,011 

PEAK DAY PEAK MONTH DEMAND (GPD) = 
AVERAGE DAY PEAK MONTH DEMAND (GPD) = 

AVERAGE HOURLY DEMAND (Peak Day)= 
*HOURLY SOURCE OF SUPPLY = 72000 

% OF THOUSAND GALLONS PER HOUR STORAGE 
AVERAGE I FROM I TO IN 

Minimum Storage Requirements 0 Gallons 
** Fire Flow Requirements 360,000 Gallons 

TOTAL STORAGE REQUIRED 360,000 Gallons 
TOTAL STORAGE AVAllABLE 2,115,000 Gallons 

ADDITIONAL STORAGE REQUIRED 0 Gallons 

* One well out of service 
** Assumes Storage is half full durring well failure 
***Fire Flows - 1500 gpm Q 2 hours = 360,000 gallons. 



ARIZONA WATER COMPANY 

DAY Two 
STORAGE CALCULATIONS 

Arizona City water system 

* PRODUCTION (Gallons) = 1,728,000 
2,040,270 
1,360,180 

85,011 

PEAK DAY PEAK MONTH DEMAND (GPD) = 
AVERAGE DAY PEAK MONTH DEMAND (GPD) = 

AVERAGE HOURLY DEMAND (Peak Day)= 
*HOURLY SOURCE OF SUPPLY = 72000 

~~ 

STORAGE 
I I 

% OF THOUSAND GALLONS PER HOUR 
AVERAGE FROM TO 

TOTAL 2,400 2,040 

Minimum Storage Requirements 10,754 Gallons 
*** Fire Flow Requirements 360,000 Gallons 

TOTAL STORAGE REQUIRED 370,754 Gallons 
TOTAL STORAGE AVAILABLE 2,115,000 Gallons 

ADDITIONAL STORAGE REQUIRED 0 Gallons 

* One well out of service 
'* Assumes Storage is half full dumng well failure 
***Fire Flows - 1500 gpm @ 2 hours = 360,000 gallons. 



ARIZONA WATER COMPANY 

DAY THREE 
STORAGE CALCULATIONS 

Arizona City water system 

* PRODUCTION (Gallons) = 1,728,000 
2,040,270 
1,360,180 

85,011 

PEAK DAY PEAK MONTH DEMAND (GPD) = 
AVERAGE DAY PEAK MONTH DEMAND (GPD) = 

AVERAGE HOURLY DEMAND (Peak Day)= 
*HOURLY SOURCE OF SUPPLY = 72000 

TOTAL 2,400 2,040 

Minimum Storage Requirements 361,020 Gallons 
*** Fire Flow Requirements 360,000 Gallons 

TOTAL STORAGE REQUIRED 721,020 Gallons 
TOTAL STORAGE AVAILABLE 2,115,000 Gallons 

ADDITIONAL STORAGE REQUIRED 0 Gallons 

One well out of service 
**Assumes Storage is half full durring well failure 
**Fire Flows - 1500 gpm Q 2 hours = 360,000 gallons. 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 
CERTIFICATE OF APPROVAL TO CONSTRUCT 

WATER FACILITIES 

ADEQ File No: 20 1002 18 I 
Svstem Name: Az Water Co-Casa Grande Svstem Number: 11-009 

Project Owner: Arizona Water Company 

Address: P 0 Box 29006, Phoenix , AZ 85038 

Project Location: Arizona City County: Pinal 
~~ ~~ 

Description: ARIZONA CITY WATER CAMPUS UPGRADES. ATC PERMIT TO 
CONSTRUCT 1-2 MILLION GALLON STORAGE TANK, 1-6,000 
GALLON HYDROPNEUMATIC TANK, 4-75 HP BOOSTER PUMPS 
WITH TOTAL CAPACITY OF 4,800 GPM & RELATED MATERIALS. 
TO INCREASE SYSTEM RELIABILITY. 

Approval to construct the above-described facilities as represented in the approved documents on 
file with the Arizona Department of Environmental Quality is hereby given subject to provisions 
1 through 7 continued on page 2 through 3 
1. 

2. 

3. 

4. 

This project must be constructed in accordance with all applicable laws, including Title 49, Chapter 2, 
Article 9 of the Arizona Revised Statutes and Title 18, Chapter 5 ,  Article 5 of the Arizona 
Administrative Code. 

Upon completion of construction, the engineer shall fill out the Engineer's Certificate of Completion 
and forward it to the Central Regional Office located in Phoenix. If all requirements have been 
completed, that unit will issue a Certificate of Approval of Construction. R18-5-507(B), Ariz. 
Admin.Code. At the project owner's request, the Department may conduct the fmal inspection 
required pursuant to R18-5-507(B); such a request must be made in writing in accordance with the 
time requirements of R18-5-507(C), Ariz. Admin. Code. 

This certificate will be void if construction has not started within one year after the Certificate of 
Approval to Construct is issued, there is a halt in construction of more than one year, or construction is 
not completed within three years of the approval date. Upon receipt of a written request for an 
extension of time, the Department may grant an extension of time; an extension of time must be in 
writing. R18-5-505(E), Ariz. Admin. Code. 

Operation of a newly constructed facility shall not begin until a Certificate of Approval of Construction 
has been issued by the Department. R18-5-507(A), Ariz. Admin. Code. 

Reviewed by: FMS 

CC: File No : 20100218 
Regional Office: Central 
Owner: Arizona Water Company 
County Health Department: Pinal 
Engineer: Arizona Water Company 
Planning and ZoninglAz Cop.  Commission 
Engineering Review Database - Etm2 1 

By: 

Engineering Review Section 
Water Quality Division 



APPROVAL TO CONSTRUCT t 

STORAGE TANK, HYDROPNEUMATIC TANK & BOOSTER PUMPS 
ADEQ FILE No. 20100218 
PAGE 2 OF 3: PROVISIONS CONTINUED 

5. Approval of Construction (AOC) will not be issued until data is obtained and 
verified for Pressure and Leakage Tests of waterlines and Disinfection Sampling 
of constructed well, storage and hydropneumatic tanks, booster pumps and yard 
piping. Engineering Bulletin No. 10, Chapter 2.E.20, Disinfection 
Requirements; requires that.. .”Every new, modified or reconditioned 
groundwater source shall he disinfected after placement of final pump 
equipment”. Information on disinfection procedures can be obtained from 
“Engineering Bulletin No. 8, “Disinfection of Water Systems”. 

It is recommended that the Engineer’s Certificate of Completion (ECC) Data 
Required Sheet be completed in full, showing actual pressures and sampling data. 
Data required with ECC sheet can be found under heading - Safe Drinking Water 
and subheading - Technical EngineeringPlan Reviews 

http://www.azdeq .aov/function/forms/appswater.html#sdw. 

6 .  The Request for Hearing or Notice of Appeal shall identify the party, the party’s 
address, the agency and the action being appealed and shall contain a concise 
statement of the reasons for the appeal. 

7. The Arizona Department of Environmental Quality’s review of this application 
was subject to the requirements of the licensing time frames (“LTF”) statute under 
Arizona Revised Statutes (“A.R.S.”) $ 4  1 - 1072 through tj 4 1 - 1079 and the LTF 
rules under Arizona Administrative Code (“A.A.C.”) Rl8-1-501 through R18-1- 
525. This Notice is being issued within the overall time frame for your 
application. 

ADEQ hereby approves your application for Approve to Construct Drinking 
Water Facilities under A.R.S. 9 49-35 1. Your copy is enclosed. 

This decision is an appealable agency action under A.R.S. $ 41-1092. You have a 
right to request a hearing and file an appeal under A.R.S. $ 41-1092.03(B). You 
must file a written Request for Hearing or Notice of Appeal within 30 days of 
your receipt of this Notice. A Request for Hearing or Notice of Appeal is filed 
when it is received by ADEQ’s Hearing Administrator as follows: 

Office of Administrative Counsel 
Arizona Department of Environmental Quality 
11 10 W. Washington Street 
Phoenix, AZ 85007 

http://www.azdeq


APPROVAL TO CONSTRUCT 
STORAGE TANK, HYDROPNEUMATIC TANK & BOOSTER PUMPS 
ADEQ FILE No. 20100218 
PAGE 3 OF 3: PROVISIONS CONTINUED 

The Request for Hearing or Notice of Appeal shall identify the party, the party's 
address, the agency and the action being appealed and shall contain a concise 
statement of the reasons for the appeal. Upon proper filing of a Request for 
Hearing or Notice of Appeal, ADEQ will serve a Notice of Hearing on all parties 
to the appeal. If you file a timely Request for Hearing or Notice of Appeal you 
have aright to request an informal settlement,.conference with ADEQ under 
A.R.S. 8 41-1092.06. This request must be made in writing no later than 20 days 
before a scheduled hearing and must be filed with the Hearing Administrator at 
the above address. 

Please contact Frank M. Smaila at (602) 771-4237 or fms@azdeq.gov if you have 
questions regarding this Notice or the Certificate of Approved to Construct. 

mailto:fms@azdeq.gov


Ken Buchanan 
Assistant County 
Manager 

Development 
Setvices 

Fritz A. Behring 
County Manager 

May 25,201 1 

John Knobbe 

Re: SPR-0 12- 10 
Project Name: Arizona City Water Campus 

Dear Mr. Knobbe, 

On May 3,201 1, you submitted a Specific site plan package for a fifth Review. The comments received to 
date by the departments of Development Services are as follows: 

For Planning: APPROVED as submitted 

For Public Works: APPROVED as submitted. Drainage Report Approved. 

Any permit requirements from other departments’ of Development Services will need to be met. 

If you have questions concerning any of these comments, you may contact us at the numbers listed below: 

Planning & Development (520) 866-648 1 
Public Works (520) 866-655 1 

Sincerely, 
A 

‘?Jessica Sarkissian, AICP, LEED AP 
Planner 1 
(520) 866-6452 

PLANNING 8 DEVELOPMENT 

31 North Pinal Street, Building F, PO Box 2973 Florence. AZ 85232 T 520-866-6447 FREE 888-431-1311 F 520-866-6490 www.pinalcoun’iyaz.gov 

http://www.pinalcoun�iyaz.gov


Ken Buchanan 
Assistant County 
Manager 

Development 
Services 

Fritz A. Behring 
County Manager 

Project Name: Arizona Water Company - Arizona City Water Campus Reviewed By: M. S. Saldivar 
Case #: SPR-012-10 Review Status: 5th Review - Site Plan Date: 510411 1 

I Sheet # I Comment # I RESPOND TO ALL COMMENTS AND REDLINES. - 1  
I PLANS CONSISTED OF 4 SHEETS. PREVIOUS SUBMITTAL CONSISTED OF 4 SHEETS. 

I I 

PREVIOUS COMMENTS AND REDLINES ADDRESSED SATISFACTORILY. PLAN 
RECOMMENDED FOR APPROVAL. 

Any work to be done within the right-of-way will require a Pinal County right-of-way use permit 
prior to start of construction. 

. .  

Public Works Department 

31 North Pinal Street, Building F, PO Box 727 Florence, AZ 85132 T 520-866-6411 FREE 888-431-1311 F 520-866-6511 www pinalcountyaz gov 



P I  N A L  r C  Q U  N T  Y 
Wide open opportuniy 

Pinal County 
P.O. Box 727 
31 North Pinal Street, Bldg F 
Florence. Arizona 85132 

Development Services 
Department of Public Works 

ENGINEERING Q TRANSPORTATION Q FLOOD CONTROL Q RECYCLING-SOLID WASTE Q EMERGENCY MANAGEMENT 

Project Name: Reviewed By: Flood Control Section 

Engineering Firm Arizona Water Company Received: May 3,201 1 

Arizona City Water Campus 

Fredrick Schneider 1" Review Date: August 4,2010 
Sealed 3-3-1 1 2"d Review Date: December 9,2010 

March 18.201 1 

Pinal County Department of Public Works 

3rd Review Date: 
4'h Review Date: May 4,201 1 

Section I Comment # I RESPOND TO ALL COMMENTS AND REDLINES. 
Recommended for Approval 



6027714528 T-224 P000ll'000l F-892 
IYULIW UI 1 i i w i t  \ i u v i l  IUI U L U I I I I W ~ L W I  uia~.riaiyaa nsauudw., W I I I  1 

Construction Activity UriUef the AZPDES General Permit 
Arizona Department of Environmental Quality 

1110 West Washington Street, 5415A-1 9 Phoenix, Arizona 85007 
(office) 602-771-7614 - (Fax) 602-771-4528 

\lotice of Intent (NO11 Certificate 
Authorization Number: AZCON-65037 

Approval Date: 09/28/2011 
Application Informatlon: 

Name: ARTZONA CTTY WATaR CAMPUS Received; ,6- 

J 

First: 1 Last ~ R E C ~ A S K T ~ S  Phone: -1 

Prior Permit: 

OwnerIOperator; 
FRlXI 

Fax: -1 Busi11es.q: WEBER GROUP LLC 
Address: 16825 S WEBER DRlVE 

City: CHANDLER 1 State: t4Z 1 zip: 185226 

Business: ARIZONA CITY WATER CAMPUS 
Address: 1NKN E HEATHER DRIVE 

city: ARTZONA CTTY, A 2  85 123 
Access: 

1 I 

114 mile of impaired or unique water? No Total acres Disturbed a 

Discharge into municlpal conveyance? No Project Operations 

System Owner (Conveyance) : 
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Ken Buchanan 
Assistant County 
Manager 

Development 
Services 

Terry Doolittle 
County Manager 

P l N A L * C O U N T Y  
widc open opporlunily 

PINAL COUNTY REOUIREMENTS CHECKLIST 

Type: Specific Site Plan 

APPLICANT: John Knobbe 
DESCRIPTION: Arizona City Water Campus 

DATE: 4/21/10 
TIME: 9:OOam 
COORDINATOR: Arlene Kile 

PREPARED BY: Arlene Kile 

PARCEL #: 407-02-031 

CASE # SPR-PA-006-10 

The packet includes requirements from the following departments: 

X Planning & Development 

X Public Works 

X Environmental Health 

0 Building Safety 

X Air Quality 

0 Other: 

NOTE: Applicant/representative to sign below and initial at the bottom of all subsequent sheets. 

I acknowledge that I have received all pap 
additional requirements for my development. * 

DEVELOPMENT SERVICES 

31 North Pinal Street, Building F, PO Box 2167 Florence. AZ 85232 T 520-866-6098 FREE 888-431-131 1 F 520-866-6975 www.pinalcountyaz.gov 

http://www.pinalcountyaz.gov


Ken Buchanan 
Assistant County 
Manager 

Development 
Services 

Terry Doolittle 
County Manager 

P I N A L e C O U N T Y  
wide open qportunity 

PRE-. €‘PLICATION SITE PLAT IEETING 
PLANNING & DEVELOPMENT 

APPLICANT: John Knobbe 
DESCRIPTION: Arizona City Water Campus 

DATE: 04/21/10 
TIME: 9:OO 

PREPARED BY: Melissa Parsons 

PARCEL #: 407-02-031 

CASE #: SPR-PA-006-10 

1. Zoning: CI-1 2. Setbacks: 15-0-10 (front-side-rear) 3. Height: 35’ 

4. Include the following on the Site Plan: 
a. 
b. 
c. 

d. 
e. 
f. 
g. Easement locations 
h. Show North arrow 
i. 

Name of project (with associated parcel number and legal description) 
Lighting plan (not to exceed 0.2 fc at property line) with cutsheets 
General location of vehicle access, parking, and traffic circulation as detailed in Pinal County Zoning Ordinance 
Article 21, include parking calculations and size of stalls (IO’x20’). 
Identify Gross Floor Area Square Footage 
Label all building heights or put into site data table (example below) 
Label all building setbacks (Front-Side-Rear) 

Include the following notes on the site plan: 
a. 
b. 
c. Parking will be paved 
d. 
e. 

Signs are approved by separate permit 
Walls over 6 high require separate permit 

Dumpsters and mechanical equipment will be screened from public view and show general locations. 
Parking will be within 600 feet of building 

EXAMPLE: 

1 employees, based on the maximum at any time. 
I I 

DEVELOPMENT SERVICES 

31 North PinalStreet, Building F. PO Box 2167 Florence, AZ 85132 T 520-866-6098 FREE 888-431-131 1 F 520-866-6975 www.pinalcountyaz.gov 

http://www.pinalcountyaz.gov


Ken Buchanan 
Assistant County 
Manager 

Development 
Services 

Terry Doolittle 
County Manager 

P I N A L * C O U N T Y  
wide opm rppomni9 

PRE-APPLICATION SITE PLAN MEETING 
PUBLIC WORKS 

APPLICANT: John Knobbe 
DESCRIPTION: 

DATE: April 21,2010 
TIME: 9:00 AM 

PREPARED BY: Mario S. Saldivar 

Arizona Water Company - Arizona City Campus 
PARCEL #: 407-02-031 

CASE #: SPR-PA-006-10 

1. The Grading and Drainage plan shall be in accordance to the Pinal County Drainage Manual. On-site 
retention area to be maintained by the property owner or in a common retention area maintained by property 
management. The Pinal County Drainage Manual can be found on-line at 
http://Dinalcountyaz.~ov/Departments/PubIicWorks/Pa~es/Documents,aspx 

2. Submit 2 copies of a Drainage Report to Pinal County Public Works for review and approval. Drainage shall 
be in accordance to the Pinal County Drainage Manual. 

3. Finished floor elevations shall be certified by a registered engineer to be one foot higher than the 100 year 
event storm water elevation and be in accordance with the Pinal County Drainage Manual. 

4. Provide a copy of the Geotechnical Report to Pinal County Public Works with initial formal site plan 
submittal. 

5. Any drainage channel or retention basin outside of County right-of-ways, conveying, detaining and/or 
retaining any off-site flows or runoff from public roadways shall be placed within a public drainage 
easement. 

6. All newlproposed driveway access onto public right-of-way requires permit and plan review approval by 
Pinal County Department of Public Works. 

7. New driveways must be a minimum of 30 feet of any commercial property line, except when it is a joint use 
driveway serving two abutting commercial properties and access agreements have been exchanged 
between, and recorded by, two abutting property owners. Access driveways will also not be allowed within 
50 feet of the right-of-way line of an intersecting non-arterial street or within 600 feet of two intersecting 
arterial streets. Driveway locations and turning movements are subject to approval pending review and 
approval of Traffic Impact Analysis and / or as approved by the County Engineer. 

8. All work within County right-of way requires a permit and approved plan review by Pinal County Department 
of Public Works. 

9. All roadway and infrastructure improvements shall be in accordance with the current Pinal County 

1 
DEVELOPMENT SERVICES 

31 North Pinal Street, Building F, PO Box 2167 Florence, AZ 85132 T 520-866-6098 FREE 888-431-131 1 F 520-866-6975 www.pinalcountyaz.gov 

http://www.pinalcountyaz.gov


P I N A L * C O U N T Y  
wide open rvpportunitj 

Subdivision Regulations and Subdivision & Infrastructure Design Manual or as stipulated. The Regulations 
and Design Manual can be found on-line at 
http://pinalcountyaz.Rov/Departments/DevelopmentServices/PaRes/Home.asDx 

IO. Water mains with fire hydrants and sanitary sewer mains to be constructed in streets or other locations as 
approved by the County, utility company and A.D.E.Q. 

11. After final grading has been completed, percolation tests for each retention basin must be performed by a 
licensed geotechnical engineer to determine if that basin can drain any storm event within 36 hrs. Results 
of these tests shall be submitted to Pinal County Public Works for review. Should any basin fail to meet this 
requirement, the ownerldeveloper is responsible for bringing the basin into compliance with the Pinal County 
Drainage Ordinance. 

12. Existing private irrigation supply ditches and I or irrigation tail water ditches on this site, or in the right-of-way 
adjacent to this site must be replaced with an underground pipeline located out of the right-of-way. 

13. Provide a Certified A.L.T.A./A.C.S.M. survey with formal site plan submittal. 

14. Public Works plan review fee for site plan is $50.00 per sheet reviewed. Drainage Report and Traffic Impact 
Analysis review fee is $750.00 each. Upon initial submittal provide a check made out to PINAL COUNTY 
PUBLIC WORKS for the total amount. Please indicate on your check the project name, the assigned case 
no.(SPR #) and what the check is for, Le. Drainage Report, Site Plan review etc. 

15. Prior to issuance of Certificate of Occupancy (C of 0) a set of As-Built plans for onsite grading 8, drainage 
will be required to be submitted and accepted by the Pinal County Public Works Department. 

16. A Storm Water Pollution Prevention Pian (SWPPP), ADEQ Notice of Intent (NOI) Certificate, and the ADEQ 
Construction SWPPP Checklist (to be sealed by the engineer) is required to be submitted to Pinal County 
Public Works prior to the issuance of any construction permits. 

This PREAPPLICATION SITE PLAN REVIEW is provided for informational purposes only and is based on 
limited information provided by the applicant. Additional requirements may apply. 

NOTE 70 APPLICANT/OWNER: It 13 the responsibiX@ of the appficannt/owner and 
their engineer/abitect to accurately and clearly show ALL existing above ground and 
known underground condtions on all of the civil engineered improvement plans. Time 
does not allow Pinal County Plan Reviewers to visit al/project sites; therefore we rely 
on what is shown on the plans to do a thorough review, Any discrepancies and/or 
omissions discovered at any fime during the review process may lead to additional 
review comments and, in some instances, if &covered during construction may require 
revisions in the field at the owners expense. 

http://pinalcountyaz.Rov/Departments/DevelopmentServices/PaRes/Home.asDx


Ken Buchanan 
Assistant County 
Manager 

Development 
Services 

Terry Doolittle 
County Manager 

P I N A L * C O U N T Y  
wide open opporlundy 

MEMORANDUM FROM ENVIRONMENTAL HEALTH 

DATE: APRIL 16,2010 

TO: AFUENE KJLE 

cc: 
FROM: ATUL SHAH 

RE: 

PRIORITY: 

I have reviewed the following site plan review case: 

Date Time Parcel # Name Comments 

04/21/10 09:oo 4070203 1 John Knobbe See Below 

Comments: 
On-Site Wastewater Facility 

The above parcel is in a sanitary district. At this time the Division of Environmental Health 
Septic Program does not have any permitting requirements. 

If you have any question please contact Mrs. Sonya Mendoza, R.S, EHS III. at 520-866- 
6529. 

Initi 

DEVELOPMENT SERVICES 

31 North Pinal Street, Building F. PO Box 2167 Florence, AZ 85232 T 520-866-6098 FREE 888-431-1311 F 520-866-6975 www.pinalcountyaz.gov 

http://www.pinalcountyaz.gov


Ken Buchanan 
Assistant County Manager 
Development Services 

Don Gabrielson 
Air Quality Director 

Date 

412 111 0 

Terry Doolittle 
County Manager 

Case ## Applicant Project "Response 

SPR-PA-006- 10 John Knobbe Arizona City Water See comments 1 
campus & 2  

P I N A L * C O U N T Y  
wide open opporiunity 

M E M O W D U M  FROM AIR QUALITY 

Date: April 20,2010 

To: Arlene Kile 

c c :  Site Plan Review Committee 

From: 

Re: 

Anu Jain, Air Quality Permit Engineer 

P & Z Site Plan Review Cases 

I have reviewed the following P&Z Site Plan Review cases: 

"Comments: 

1. The above proposed Site Plan Review case(s) should have a paved road arterial access to the project, paved road 
access within the project and paved parking lots. 

2. An air quality permit may be required if generators are installed, 

Note: 
All construction activity must conform to the earthmoving activity requirements in accordance with Section 
$4-3-060.A of Pinal County's Air Quality Code of Regulations. 

DEVELOPMENT SERVICES 

31 North Pinal Street, Building F, PO Box 2167 Florence, AZ 85132 T 520-866-6098 FREE 888-431-131 1 F 520-866-6975 www.pinalcountyaz.gov 

http://www.pinalcountyaz.gov


Pinal County, AZ 
31 N. Pinal Street 
Florence. Az 851 32 

Fee 

Application Fee 

Dev. Drainage Report (Enter Qty) 

Dev. Site, ROW Plans, Subsequent (Enter Qty) 

Receipt 

Quantity Amount Paid 
175.00 $175.00 

1 .oo $750.00 

2.00 $100.00 

Total $1,025.00 

Receipt #: 3701 85 

Payment Date: 6/24/2010 11 :42:31 AM 

Owner: 

ARIZONA WATER COMPANY 

Po Box 29006, Phoenix, AZ 85038 

Application #: SPR-012-10 

Application Type: PlanningSite Plan Review\Site Plan Review\SPR 

Address: 

Cashier: DOREENM 

Workstation ID: OSSFL-PCO29427 

Payment Comments: DM 

Payment Method: Check 

Reference #: 02981 0 



P I  N A L  + C  Q U  N T Y 
Wide open opportunity 

Pinal County 

ENGINEERING Q TRANSPORTATION Q FLOOD CONTROL Q RECYCLING-SOLID WASTE Q EMERGENCY MANAGEMENT 

Reviewed By: Flood Control Section Arizona City Water Campus Project Name: 
Pinal County Department of Public Works 

Engineering Firm Arizona Water Company Received: July 01,2010 
Fredrick Schneider 1'' Review Date: August 4,2010 
Sealed: 6-10-10 

Section 
General 

Telephone: 

Comment # 

1 

2 

5 

6 

7 

8 
!0)866-6411 

~ ~~~ 

RESPOND TO ALL COMMENTS AND REDLINES. 
The report is not complete. The design should be of sufficient detail that Pinal County can 
provide an assessment as to its engineering feasibility and adherence to Pinal County Codes and 
Regulations. In addition the hydrologic and hydraulic calculations generated to support the - -  . . . .  _ .  design are not included as part ofthe report. 
Pinal County would consider this to be a critical facility and as such would need the facility to 
be in service during the 500-year flood event. Therefore, all structures need to be elevated 
above the 500-year water surface elevation (WSE). Provide on the Grading and Drainage Plan 
the 500-year WSE and finished pad grades for the proposed facility structures, excluding the 
2,000,000 gallon tank, to verify that this requirement has been met. Note that the 500-year 
WSE associated with the Santa Rosa Canal Floodplain may not be the governing 500-year 
WSE. The site lies within the Santa Flats and has a history of flooding so the 500-vear WSE 

1 

may stem fi-om this flooding source. 
The Santa Cruz Flats and Arizona City in particular has a history of flooding problems and 

I I  

water retention behind the roadways therefore a hydrologic anaiysis quantifying the runoff 
generated by off-site and on-site watersheds, followed by a hydraulic analysis of the flow as it 
moves across the site is required. These analyses should include both the 100-year and 500- 
year events. Accepted methodologies include HEC-1, HEC-HMS, HEC-RAS, HEC-2, FLO-2D 
and Pinal County Rational Method. 

Pinal County requires a 100-year floodplain and erosion hazard setback delineation for all 
watercourses conveying runoff in excess of 200 cfs. These limits will need to be provided 
should the hydrologic analysis yield flows at or exceeding this regulatory limit. 
While the current fissure map does not indicate any earth fissures in Section 1, Township 8 
Range 6, such geological formations are found in the sections to the north. As a result, the 
report should definitively state that there are no known fissures within the 50 feet of the project 
limits. This can be collaborated by a registered geotechnical engineer as part of the 
geotechnical report. 
Given the distance fi-om Casa Grande to Arizona City (12 miles), the Casa Grande rainfall data 
is not applicable. Please use the NOAA 14 Upper Bound of the 90% confidence interval. 
The report states that drywells may be used to ensure that the retention will drain in 36 hours. 
Please add to this discussion that should drywells be installed, they will be registered with 
ADEQ. 
The Grading and Drainage Plan indicates that a channel will be used to convey the runoff to the 
retention basin. Please provide design calculations for the proposed channel. Include the 
appropriate fi-eeboard. Note that the channels constructed along the east side will be considered 
collector channels and will require additional depth on the downstream slope to contain the flow 
3s it enters the channel. (Twice the flow depth is a good estimate of this additional bank height) 
Flow will be allowed to enter the on-site channel over the exposed slope. Discuss and provide 

Reviewed By: CBR - JEF 
Verified by: CDM - JEF 

FAX: (520) 866-65 1 1 



P I M A L ~ C O U M T Y  
WzZe open opportuniy 

Pinal County 
P.O. Box 727 
31 North Pinal Street, Bldg F 
Florence, Arizona 85132 

Development Services 
Department of Public Works 

~~ 

ENGINEERING Q TRANSPORTATION Q FLOOD CONTROL Q RECYCLING-SOLID WASTE Q EMERGENCY MANAGEMENT 

9 

10 

the necessary measures to ensure that the channel banks will not erode as a result of this design 
Note that given the proximity of the channel to the on-site facilities, preventing channe 
migration and erosion which could impact these facilities will be critical to Pinal County. 
Concentrated flow will be discharged directly into the retention basin. Please provide scow 
protection at the outlet of the channel and along the exposed bank of the retention basin tc 
prevent scour. 
The proposed basin does not meet Pinal County requirements. Please revise the basin side 
slopes to be no greater than 4:1 and set the basin depth and required freeboard in accordance 
with the standards presented in Pinal County Drainage Design Manual (3 feet ponding depth, I 
foot heboard) or Pinal County Subdivision Design Standards (2.5 feet ponding depth, 0.5 fool 
freeboard). If the applicant requests a waiver from these standards, this request must be 
presented to the Pinal County Engineer under separate cover. Approval of the waiver must be 
included in the report. 
Access to the site appears to come from Heather Drive. Per Pinal County requirements one all- 
weather access to the site is required. Please state in the report how the proposed design meets 
this requirement. All-weather access criteria can be found in the Pinal County Drainage Design 
Manual. 
The Grading and Drainage Plan indicates that natural grade slopes due north. However, the 
plan indicates that the site will be graded to slope to the west. Please provide an exhibit 
showing the existing topography. Also provide the proposed grades to the Grading and 
Drainage Plan for verification that the site will be graded such that the flow will be directed as 
intended. 
Please state the vertical datum (i.e. NAVD 88, NGVD 29 or a local datum) used for the NG 
presented on the Grading and Drainage Plan. 
Based on the information being requested, additional comments will be forth coming. 
Please resubmit 2 paper copies of the revised report, accompanying figureslexhibits and 
supporting calculations, along with written responses to the comments. Please provide a CD 
Eontaining an electronic copy of the drainage report, calculations and figures in a PDF format as 
part of the next submittal. If applicable, please provide electronic copies of any Hydrologic and 
Hydraulic Models (Le. HEC-RAS, HEC-2, HEC-1, HEC-HMS) on a separate CD for 
verification and review purposes. 

Telephone: (520)866-6411 FAX: (520) 866-651 1 
Reviewed By: CBR - JEF 
Verified by: CDM - JEF 
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1. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

ARIZONA WATER COMPANY 

Rebuttal Testimony of 

Joel M. Reiker 

Introduction 

PLEASE STATE YOUR NAME, EMPLOYER, AND TITLE. 

My name is Joel M. Reiker. I am employed by Arizona Water Company (the 

"Company") as Manager of Rates and Regulatory Accounting. 

ARE YOU THE SAME JOEL M. REIKER THAT PREVIOUSLY PROVIDED 

DIRECT TESTIMONY IN THIS PROCEEDING? 

Yes. 

HAVE YOU REVIEWED THE DIRECT TESTIMONY FILED BY THE OTHER 

PARTIES TO THIS PROCEEDING? 

Yes. I have reviewed the testimony of each of the witnesses of the Arizona 

Corporation Commission's ("Commission") Utilities Division Staff ("Staff"), the 

Residential Utility Consumer Office (IIRUCO") and Abbott Laboratories, Inc. 

("Ab bott"). 

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY? 

The purpose of my rebuttal testimony is to respond to the direct testimony 01 

Staff witness Jeffrey M. Michlik, and RUCO witnesses Timothy J. Coley and 

William A. Rigsby. 

HOW IS YOUR TESTIMONY ORGANIZED? 

My testimony is presented in six sections, including this introductory Section I. In 

Section II, I present the Company's updated revenue requirement. In Section Ill, 

I address the rate base and respond to the direct testimony of Staff witness, Mr. 

Michlik and RUCO witness, Mr. Coley, regarding this issue. In Section IV, I 

address the income statement and respond to Staff witness, Mr. Michlik and 

U:\RAT€CASN010 WESTERN GROUP AMENDED\REBUTTALREIKERFlNAL-01 05 2012.doc 
JMR: JRC: LAR 1/5/2012 233 PM 
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SYSTEM 
PINAL VALLEY 
WHITE TANK 
AJO 
TOTAL WESTERN GROUP 

II. 

Q. 

A. 

COMPANY STAFF RUCO 
REBUTTAL DIRECT DIRECT 

$20,432,048 $1 8,741,389 $1 9,244,605 
2,210,525 2,060,889 2,065,789 

531 ,167 474,018 503,701 
$23,173,740 $21,276,296 $21,814,095 

RUCO witness, Mr. Coley regarding this issue. In Section V, I address declining 

usage, respond to RUCO witness, Mr. Rigsby and I discuss the Company's 

Rebuttal Income Statement Adjustment IS-5 concerning industrial revenues. 

Revenue Requirement 

PLEASE SUMMARIZE THE COMPANY'S PROPOSED REBUTTAL REVENUE 

REQUIREMENT AND ASSOCIATED INCREASE, AS WELL AS THOSE OF 

STAFF AND RUCO. 

The proposed revenue requirements of the parties are summarized in the 

following table: 

Company 
System Rebuttal 

Pinal Valley $3,887,961 
White Tank 626.053 

Staff RUCO 
Direct Direct 

$2,083,848 $2,672,556 
478.324 481.31 7 

The proposed revenue requirements shown in the above table do not reflect any 

Ajo 
Total Western Group 

revenue shifting that would result from the implementation of consolidated rate 

21 1573 (41,676) (5,893) 
$4,535,587 $2,520,496 $3,147,980 

designs. The Company has provided updated standard filing Rebuttal Schedules 

(A-1 through D-I ) detailing the Company's rebuttal adjustments and updated 

revenue requirements in Rebuttal Exhibit JMR-RBI . The proposed rebuttal 

revenue increases are shown below: 

The proposed revenue increases shown above do not reflect any revenue 

shifting that would result from the implementation of consolidated rate designs. 

The Company's rate design rebuttal testimony is scheduled to be filed on 

l\RATECASElZOIO WESTERN GROUP AMENDED\REBVTTAL\REIKERFlNAL-01 05 2012.do~ 
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Staff Company 

111. 

P. 

4. 

3. 

2. 

2. 

4. 

2. 

\. 

RUCO 

January 13, 2012, and will include updated rate design schedules which reflec 

any revenue shifting resulting from the Company's rate consolidation proposal. 

System 
Pinal Valley 
White Tank 
Ajo 
Total Western Group 

Rate Base 

PLEASE SUMMARIZE THE COMPANY'S, STAFF'S AND RUCO'S PROPOSEC 

Rebuttal Direct Direct 
$47,162,393 $46,898,537 $46,846,040 

5,643,725 5,652,142 5,606,782 
992,393 987,646 986,335 

$53,798,511 $53,538,325 $53,439,157 

RATE BASES AT THIS STAGE OF THE CASE. 

The parties' proposed rate bases are summarized in the following table: 

Response to the Direct Testimony of Staff Witness Jeffrey M. Michlik 

Staff Rate Base Adjustment No. I - Utility Plant Not Used & Useful 

DOES THE COMPANY ACCEPT STAFF RATE BASE ADJUSTMENT NO. 1 TO 

REMOVE FROM THE PINAL VALLEY SYSTEM'S UTILITY PLANT IN SERVICE 

TOTALING $258,409 REPRESENTING A PARCEL OF LAND? 

No. Company witnesses Mr. Schneider and Mr. Harris both address this issue in 

their rebuttal testimony. 

Staff Rate Base Adjustment No. 2 - Working Capital 

DOES THE COMPANY ACCEPT STAFF RATE BASE ADJUSTMENT NO. 2, TO 

REMOVE THE COST ASSOCIATED WITH COMMON EQUITY FROM THE 

WORKING CASH COMPONENT OF WORKING CAPITAL? 

No. The Company does not accept Staffs adjustment. 

WHY DID THE COMPANY INCLUDE AN EQUITY COST COMPONENT IN ITS 

LEAD/LAG STUDY? 

The Company included the equity cost component of operating income in its 

calculation of required working cash for the sake of consistency. In recent years, 

LRATECASEVOIO WESTERN GROUP AMENDEDREBUTTAL\REIKER\FINAL~OI 05 2012.doc 
IR: JRC: LAR 1/5/2012 233 PM 
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Q. 

A. 

Q. 

4. 

both Staff and RUCO have made a practice of including the debt cost component 

of operating income in the calculation of required working cash. However, if the 

cost associated with the debt component of operating income is included in the 

calculation of required working cash, then a corresponding adjustment to include 

the cost associated with the equity component should be made as well. The cost 

associated with equity is as much a cost of providing service as the cost 

associated with debt, and the Company should be compensated for the 

additional investment related to the time it must wait to recover this cost. The 

equity portion of the cost of capital should be recognized in the leadhag study 

with a full revenue lag and a zero payment lead. 

IS IT THE COMPANY'S POSITION THAT IF ONE COMPONENT OF THE 

OPERATING INCOME IS RECOGNIZED IN THE CALCULATION OF 

REQUIRED WORKING CASH, THEN ALL COMPONENTS SHOULD BE 

RECOGNIZED? 

Yes. The entire amount of a utility's operating income finances its rate base. 

Because an appropriate estimate of the required working cash associated with 

this operating income (which includes both the debt and equity components) has 

little effect on the rate base of a utility with a well-balanced capital structure, the 

Company is indifferent to its inclusion in the leadhag study. However, if only the 

portion due creditors is included in the leadllag study and the portion due 

shareholders is ignored, the measurement of a utility's total rate base will be far 

less accurate than if operating income had been excluded from the lead/lag study 

altogether. 

WHAT BASIS DOES STAFF PROVIDE FOR ITS ADJUSTMENT? 

On page 11 (line 28) of his direct testimony, Mr. Michlik states that the 

Company's lead/lag study includes lead days for common equity. 

1 \RATECASEt?Olo WESTERN GROUP AMENDED\REBUTTAL\REIKERFlNAL-Olffi 2012 doc 
MR JRC LAR 1/5/2012 233PM 
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Q. 

A. 

Q. 

4. 

IS THIS TRUE? 

No. A lead suggests that customers pay for service before it is rendered 

meaning the Company has free use of their funds before the cost of serving them 

is incurred. In such a case, a negative working capital adjustment would be 

made to account for this free use of capital. Contrary to this scenario, the 

Company actually receives payment for service approximately 30 days after it is 

rendered. In a leadhag study, this average 30-day lag is netted against the 

number of days the Company has available to pay for its expenses, creating E 

net lag/(lead). As stated above, the equity portion of the cost of capital should be 

recognized in the lead/lag study with a full revenue lag, in this case 

approximately 30 days, and zero expense payment leadhag days. 

WHY IS THAT? 

This is because, as correctly pointed out by Mr. Michlik on pages 11 (lines 28 - 

29) and 12 (line 1) of his direct testimony, "there are no lead days associatec 

with common equity as those funds become the property of commor 

shareholders (through realized earnings) at the time service is provided.. .'I 

Because the funds associated with the cost of equity are due shareholders 

at the time they are earned (Le. every day service is rendered), there is an 

associated additional investment related to the 30 days the Company must wail 

to recover such funds. 

Response to the Direct Testimony of RUCO Witness Timothy J. Coley 

RUCO Rate Base Adjustments No. I - Net Plant Reconciliation 

WHAT IS RUCO RATE BASE ADJUSTMENT NO. I? 

RUCO Rate Base Adjustment No. 1 is an adjustment to true-up utility plant and 

accumulated depreciation balances with those approved in Decision No. 71 845, 

dated August 24, 2010. At RUCO's request, the Company provided all additions, 

retirements, adjustments and depreciation recorded since the end of the test year 

used in the Company's last rate case (Docket No. 08-0440) to make this 

I.\RATECASEQ010 WESTERN GROUP AMENDED\REBUTTAL\REIKER\FlNAL-01 05 2012 doc 
MR JRC: LAR 1/5/2012 233 PM 
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Q. 
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calculation, which the Company has verified. Aside from negligible adjustments 

to utility plant balances, this adjustment increases accumulated depreciation by 

$288,979, $44,177, and $91 in the Pinal Valley, White Tank and Ajo systems, 

respectively. 

DOES THE COMPANY ACCEPT THIS ADJUSTMENT? 

Yes, it does. 

RUCO Rate Base Adjustment No. 6' - Working Capital 

DOES THE COMPANY ACCEPT RUCO'S ADJUSTMENT TO REMOVE THE 

COST ASSOCIATED WITH COMMON EQUITY FROM THE WORKING CASH 

COMPONENT OF WORKING CAPITAL, SIMILAR TO STAFF RATE BASE 

ADJUSTMENT NO. 2? 

No. The Company does not accept this adjustment for the reasons discussed 

above with respect to Staff rate base adjustment No. 2. 

DO YOU AGREE WITH MR. COLEY'S ASSERTION THAT STOCKHOLDERS 

ARE ONLY COMPENSATED WHEN THEY RECEIVE QUARTERLY DIVIDEND 

PAYMENTS, IF ANY, OR WHEN THEY SELL THEIR STOCK? 

No. I disagree with Mr. Coley's assertion on page 13 (lines 19 - 21) of his direct 

testimony that stockholders only receive compensation in the form of dividends 

or funds from the sale of their stock. Stockholders receive compensation in the 

form of a return (either positive or negative) in exchange for the risk they incur in 

making their capital available to the utility. This "compensation" is earned every 

day service is rendered, but the utility must wait 30 days to collect the actual 

revenues. As I explained above, this 30-day waiting period represents an 

additional investment on behalf of shareholders, and not a source of cost-free 

capital as Mr. Coley later asserts on page 18 (lines 9 - IO) of his direct 

RUCO did not propose any adjustments labeled 2 through 5. 
1 \RATECASFmlO WESTERN GROW r\hmNDED\RESU~ALvlEIKER\FINAL_o1O5 2012 doc 
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A. 

Q. 

A. 

Q. 

A. 

testimony. As a result, the Company cannot accept Mr. Coley's proposal to 

include in the lead/lag study only dividend payments with a 76-day expense lag. 

The Company also takes issue with Mr. Coley's general discussion on 

page 19 (beginning on line 6) of his direct testimony, in which he seems to 

attempt to paint the Company in a negative light for paying a dividend at all. In 

response, I would simply remind RUCO that this proceeding concerns the cost 01 

providing utility service, and is not exclusive of the cost of money. 

Other Rate Base Issues 

Company Rebuttal Rate Base Adjustment RB-2 - Post-Test Year Plant True-Up 

DOES THE COMPANY PROPOSE ANY RATE BASE ADJUSTMENTS AT THIS 

STAGE OF THE PROCEEDING? 

Yes, On November 22,201 1, the Company provided supplemental responses to 

Staff data request JMM 1-22 and RUCO data request 2.29. Included in both oi 

these supplemental responses was a true-up of the Company's Post-Test Year 

plant additions reflecting actual costs incurred by the Company related to each 

Post-Test Year plant project, as well as copies of invoices supporting the 

additions. 

WHAT IS THE ADJUSTMENT TO RATE BASE RELATED TO THE COMPANY'S 

TRUE-UP? 

The Company's Post-Test Year plant true-up reflects a total increase in net plant 

in service of $59,025. This is shown on page 1 (column F) of Schedule 6-2 

Rebuttal (See Rebuttal Exhibit JMR-RBI), and is labeled Rebuttal Rate Base 

Adjustment RB-2. The calculations which support this adjustment are shown in 

the Appendix to Schedule B-2 Rebuttal. 

SHOULD THE COMMISSION ADOPT THE COMPANY'S PROPOSED PRO 

FORMA ADJUSTMENT TO TRUE-UP ITS POST-TESTYEAR PLANT? 

Yes. Neither Staff nor RUCO oppose the Company's Post-Test Year plant in this 

case, thus eliminating what is often a contentious issue in rate proceedings. The 

J-\RATECASE\2010 WESTERN GROUP AMENDEDLREBUTTAL!REIKER\FINAL-Ol 05 2012.doc 
IMR: JRC: LAR 1/5/2012 233 PM 
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IV. 

Q. 
A. 

Q. 

A. 

Q. 

4. 

Company appreciates Staffs and RUCO's willingness to reflect the Company's 

Post-Test Year plant adjustment in their recommendations. However, the 

Company requests that this pro forma adjustment be trued-up to reflect actual 

costs and invoices that, in some instances, were incurred or received after the 

related plant was completed and placed in service. 

Income Statement 

Response to the Direct Testimonv of Staff Witness Jeffrey M. Michlik 

Staff Income Statement Adjustment No. I - Unbilled Revenues 

WHAT IS STAFF INCOME STATEMENT ADJUSTMENT NO. I ?  

Staff Income Statement Adjustment No. 1 increases test year revenues in the 

Western Group by $89,687 and decreases expenses by $69,127 by adding back 

the Company's net unbilled revenue and expense accounting accruals. Unbilled 

accruals represent estimates of revenues/expenses not yet recognized/paid for 

which service has been rendered and costs incurred. As I explained on page 14 

(lines 3 - 15) of my direct testimony, the Company removed test year net unbilled 

revenues and expenses in its application (See Income Statement Adjustment IS- 

2, Schedule C-2 Appendix, page 2), as doing so is standard ratemaking practice. 

DOES THE COMPANY ACCEPT STAFF'S REMOVAL OF THIS 

ADJUSTMENT? 

No. The Company does not accept Staffs proposed removal of this adjustment. 

WHAT BASIS DOES STAFF PROVIDE FOR ITS REVERSAL OF THE 

COMPANY'S ADJUSTMENT TO REMOVE NET UNBILLED REVENUES AND 

EXPENSES? 

On page 13 (lines 13 - 15) of his direct testimony, Mr. Michlik states that "the 

Company's proposal to reverse these entries for ratemaking purposes recreates 

the mismatch that these accounting entries are intended to prevent." He goes on 

to assert (lines 15 - 17) that the Company's proposal does not ensure that 

I:\RATECASE!2010 WESTERN GROUP AMENDEDREBUTTAL\REIKER\FINAL-0105 2012 doc 
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revenues and expenses are measured over the same period or even over the 

same number of days. 

IS THAT CORRECT? 

No. As I explain below, the Company's pro forma adjustment, which is a 

standard ratemaking adjustment, does not create a mismatch. In fact, these 

accounting entries are appropriately removed from the utility's test year 

accounting data through a pro forma adjustment such as the one included in the 

Company's application specifically to avoid any mismatch. 

PLEASE EXPLAIN WHY REMOVING THESE ACCOUNTING ENTRIES DOES 

NOT CREATE A MISMATCH AS STAFF CLAIMS. 

This type of pro forma adjustment does not create a mismatch because a utility's 

bill count is used both as the basis for establishing present rate "billed" revenues 

as well as proposed rate "billed" revenues. The revenues produced by a proper 

bill count such as the one prepared by the Company represent 12 monthly bills 

for customers receiving service throughout the test year. If need be, the bill 

count is adjusted to reflect additional bills related to customer growth, with the 

associated present-rate revenues and a reasonable estimate of additional 

expenses added to the test year general ledger as a pro forma adjustment. 

Consistent with this concept, a test year general ledger properly adjusted to 

remove a// net unbi//ed expense accruals will reflect 12 monthly invoice- 

supported bills for a// goods and services. The resulting test year adjusted 

accounting and billing data are then respectively used to determine the utility's 

revenue requirement and to develop rates which produce that requirement. 

Put another way, net unbilled accruals are removed from the accounting 

data so that revenues and expenses match the test year sales volumes used in 

developing rates - the ultimate step in the ratemaking process. Therefore, it is 

not the Company's adjustment to remove these accounting entries, but Staffs 

proposal to add them back that fails to ensure that test year revenues, expenses 

I \RATECASEPOI0 WESTERN GROUP AMENDEDREBUTTAL\REIKER\FINAL-O105 2012.doc 
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and billed rates (both present and proposed) are measured over the same period 

or even over the same number of days. 

Compounding Staffs error is the fact that the net unbilled revenue accrual 

they propose to add back reflects a reversal of the prior year's accrual which was 

estimated at the Western Group's old rates approved in Decision No. 68302, 

dated November 15, 2005, and a current-year accrual estimated at the 

Company's new rates approved in Decision No. 71845, dated August 24, 2010. 

The American Water Works Association's Manual of Water Supply Practices M I  

- Principles of Water Rates, Fees, and Charges ("MI Manual"), which is 

recognized by Staff as an authority on ratemaking, provides further explanation 

of Staffs error: 

If there is no growth in the number of customers, no 
rate change during the accounting period, and 
customer usage is stable, there will be little difference 
between earned revenues and billed revenues. 
However, if customer growth is significant or if a 
rate change takes effect during the period, the 
unbilled revenues at the end of the accounting 
period will differ from those at the beginning of 
the period. Therefore, this accrued amount may 
be large, and earned revenues may be 
significantly different from billed revenues.. . 

For ratemaking purposes, the accrued amount must 
be excluded from base revenues because rate 
changes and customer growth are annualized and 
added to the billed revenues. Thus, if the accrual 
adjustment is not excluded, base revenues would be 
adjusted twice for rate changes and growth.2 
[emphasis added] 

Likewise, changes in power rates, purchased water rates, wages and 

other expenses during the year will cause the unbilled expense accrual at the 

! Manual of Water Supply Practices M I  - Principles of Water Rates, Fees, and Charges. 51'~ ed. p. 14. 
J.WTECASEK010 WESTERN GROUP AMENDED\REBUTTAL\REIKER\FINAL-01 05 2012.doc 
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4. 

Q. 

4. 

end of the year to differ from the prior-year's reversal at the beginning of the 

year. 

Given the M I  Manual's explanation of why the net accrual can be larger in 

some years than in others, it makes sense that some utilities would not bother 

removing them for ratemaking purposes, as the net accruals can be so small that 

they have little-to-no effect on the reconciliation of bill count (billed) revenues to 

general ledger (booked) revenues and, as a result, go unnoticed by auditors. 

Nevertheless, they should still be removed for ratemaking purposes. 

DID THE COMPANY ANNUALIZE AND ADD CUSTOMER GROWTH AND THE 

EFFECT OF ITS 2010 RATE CHANGE TO BILLED REVENUES AS 

PRESCRIBED BY THE M I  MANUAL? 

Yes. These pro forma adjustments are reflected in Income Statement 

Adjustments IS-6 (Schedule C-2 Appendix, page 6) and IS-7 (Schedule C-2 

Appendix, pages 7 - 12) to the Company's application. In addition, the Company 

made various pro forma adjustments to expenses to annualize changes that 

occurred throughout the test year. Thus, by adding back the net unbilled 

revenue accrual as Staff proposes to do, they are essentially double-counting a 

portion of the Company's Income Statement Adjustment IS-6, which they have 

accepted, as well as portions of expense adjustments. 

IS IT STANDARD PRACTICE FOR UTILITIES TO REMOVE UNBILLED 

ACCRUALS WHEN DETERMINING THE REVENUE REQUIREMENT AND 

SETTING RATES? 

Yes, as evidenced by the following list of Commission proceedings in which Staff 

appropriately reflected in its recommended revenue requirement the utility's 

adjustment to remove these net accounting accruals: 

00-0962 (Arizona Water) 

02-061 9 (Arizona Water) 

I:\RATECASE\2010 WESTERN GROUP AMENDED\REEUTTAL\REIKER\FINAL~OI 05 2012.doc 
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04-0650 (Arizona Water) 

04-0876 (Southwest Gas) 

05-0405 (Arizona-American Water) 

06-001 4 (Arizona-American Water) 

06-0403 (Arizona-American Water) 

06-0491 (Arizona-American Water) 

07-0209 (Arizona-American Water) 

08-0440 (Arizona Water) 

09-0077 (Global Water) 

09-0080 (Global Water) 

09-0343 (Arizona-American Water) 

10-0448 (Arizona-American Water) 

IS THE ABOVE LIST EXHAUSTIVE? 

No. It only represents cases that I have general knowledge of and was able to 

research in the limited amount of time available, but I believe it provides 

reasonable evidence that these types of adjustments are commonplace in rate 

proceedings for sophisticated utilities (including some proceedings that are 

currently pending before the Commission) and that, except in the instant case, 

Staff accepts them as appropriate. 

Staff Income Statement Adjustment No. 2 - Amortization of Regulatory Asset 

WHAT IS STAFF INCOME STATEMENT ADJUSTMENT NO. 2? 

Staff Income Statement Adjustment No. 2 is an adjustment to purchased water 

expense to remove out-of-test year amortizations of a regulatory asset relating to 

previously deferred Central Arizona Project (TAP") Municipal & Industrial ("M&I") 

capital charges that were deemed used and useful, and included in rate base, by 

the Commission in Decision No. 68302. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

DOES THE COMPANY ACCEPT STAFF'S ADJUSTMENT? 

Yes. During the course of Staffs audit it was discovered that the Company 

should have removed these prior year amortizations in its application. 

Staff Income Statement Adjustment No. 3 - Fleet Fuel Expense 

WHAT IS STAFF INCOME STATEMENT ADJUSTMENT NO. 3? 

Staff Income Statement Adjustment No. 3 recalculates the Company's pro forma 

adjustment related to the cost of fuel used to operate its fleet of service vehicles 

(income statement adjustment IS-I 5). Staff recalculated the Company's pro 

forma adjustment by applying the average cost of fuel for the 12 months ending 

October 201 1 , thereby reducing the Company's pro forma adjustment, which 

relied on prevailing fuel costs in April 201 1 , by a total of $24,652 in the Western 

Group. 

DOES THE COMPANY ACCEPT STAFF'S ADJUSTMENT? 

Yes, the Company accepts Staffs adjustment. 

Staff Income Statement Adjustment No. 4 - Pumping and T&D Expenses 

WHAT IS STAFF INCOME STATEMENT ADJUSTMENT NO. 4? 

Staff Income Statement Adjustment No. 4 reverses the Company's adjustment to 

normalize pumping and transmission & distribution ("T&D") maintenance 

expense (Income Statement Adjustment IS-1 1 ). Staffs adjustment reduces total 

operating expenses in the Western Group by $592,629. 

WHAT BASIS DOES STAFF PROVIDE FOR REVERSING THE COMPANY'S 

ADJUSTMENT? 

According to Mr. Michlik on pages 16 (lines 15 - 26) and 17 (lines 1 - 9) of his 

direct testimony, Staff disagrees with the Company's methodology, which uses a 

regression analysis of historical costs to arrive at a normalized level of pumping 

and T&D maintenance expenses. On pages 19 (lines 6 - 27) and 20 (lines 1 - 7) 

of my direct testimony, I explained why the test year level of pumping and T&D 

maintenance expense was abnormally low and not representative of the level of 
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2. 

4. 

Q. 

4. 

Q. 

4. 

costs that would be prudently incurred going forward. Mr. Michlik responds on 

pages 17 (lines 11 - 18) through 19 (lines 1 - 21) of his direct testimony by 

suggesting that the Company should extend the temporarily low test year level of 

cost incurrence indefinitely into the future. 

DOES STAFF GENERALLY SUPPORT NORMALIZING ADJUSTMENTS? 

Yes. As explained by Mr. Michlik on page 19 (lines 15 - 17) of his direct 

testimony, Staff will normalize an expense in cases where it seems "abnormally 

high in the test year or abnormally low in the test year, in comparison to recent 

years." Consequently, Staff has proposed normalizing adjustments in previous 

rate proceedings3 

WHAT CONCERNS DOES MR. MlCHLlK HAVE REGARDING THE 

REGRESSION ANALYSIS PERFORMED BY THE COMPANY FOR THE 

PURPOSE OF CALCULATING ITS ADJUSTMENT? 

On page 16 (lines 16 - 19) of his direct testimony, Mr. Michlik states that the 

Company was only able to obtain a result showing an increase in pumping and 

T&D maintenance expenses by including the years 2000 through 2010 in its 

regression analysis, and had the Company instead used a four-year regression 

the normalizing adjustment would have been negative. 

DO YOU AGREE THAT THE ADJUSTMENT WOULD HAVE BEEN NEGATIVE 

HAD THE COMPANY USED A 4-YEAR REGRESSION? 

Yes. One can gather from reading my direct testimony that such an analysis, in 

which the values for the last three out of the four years studied are abnormally 

lower than the first year, would very likely produce a negative regression 

coefficient. However, the four-year regression analysis suggested by Staff would 

not be appropriate. 

See Docket Nos. 04-0616 (Chaparral City Water Company) & 08-0440 (Arizona Water Company) 
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Q. 
4. 

Q. 

4. 

WHY IS THAT? 

Because there is a trend present in the level of infrastructure-related costs 

(including the cost of maintenance), and that trend is increasing, not decreasing. 

Therefore, the appropriate statistical method of measuring this trend for purposes 

of calculating a normalizing adjustment is to perform some type of regression, 

such as the time-series analysis performed by the Company, which captures the 

time period in which the trend is present. Analyzing the four-year period ending 

with the test year may be helpful in estimating the extent to which a utility can 

temporarily cut costs, but it fails to account for the fact that infrastructure-related 

costs exhibit a long-term increasing trend. The Company's analysis is a 

conservative analysis in that it examined all years from 2000 through 2010, 

including the period when the Company was actively cutting its expenses, and 

therefore does not exclude any abnormal years which would lower the regression 

coefficient. 

HOW DO YOU RESPOND TO STAFF'S TESTIMONY CONCERNING THE 

RELIABILITY OF THE STATISTICAL ANALYSIS THE COMPANY RELIED 

UPON IN ADJUSTING THESE EXPENSES? 

On pages 16 (lines 21 - 26) and 17 (lines 1 - 6) of his direct testimony, Mr. 

Michlik compares the reliability of the Company's regression analysis of the years 

2000 through 2010 to one based on a shorter 4-year period. In making this 

comparison, Mr. Michlik provides an erroneous definition of R-sq~ared,~ and then 

goes on to discuss the R-squared values associated with a 4-year regression, 

which actually contradict his erroneous definition. Regardless, as I have 

explained in the previous answer, a 4-year analysis is inappropriate. Further, all 

of the regression coefficients used in the Company's normalization of T&D 

maintenance expenses are statistically significant at the 95% confidence level. 

' In defining R-Squared, Mr. Michlik states that its value can range from (negative) -1 .O to 1 .O when, in fact, it will 
2lways be between 0.0 and 1 .O. 
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Q. 

A. 

Q. 

A. 

In other words there is a 95%, or a 19 in 20 likelihood, these expenses will 

increase over time based on the data available. Therefore, we can, at the very 

least, conclude that some type of adjustment to increase the test year level of 

expense is appropriate - the only question being by how much. 

HOW DO YOU RESPOND TO THE SUGGESTION THAT THE COMPANY 

SHOULD BE CAPABLE OF INCURRING MlNlMlUM LEVELS OF 

MAINTENANCE COSTS GOING FORWARD? 

Mr. Michlik seems to make this suggestion on page 17 (lines 11 - 14) of his 

direct testimony. Conversely, on page 19 (lines 1 - 5) of his direct testimony, he 

implies that the Company has not adequately maintained its pumping and T&D 

facilities. If Staffs testimony is not contradictory, the suggestion contained on 

page 17 of his direct testimony certainly is not in the public interest. As I 

explained above, water utilities operate in a rising-cost industry. The Company 

has every intention of increasing, as needed, the level of resources devoted to 

maintenance. The cost-reduction efforts implemented by the Company 

beginning in 2008 were in response to a transitory economic cycle, and simply 

cannot be sustained without experiencing the types of long-term consequences 

cited by Mr. Michlik on page 19 (lines 3 - 5) of his direct testimony. 

HOW DO YOU RESPOND TO MR. MICHLIKS CLAIM ON PAGE I 9  (LINES 5 - 
IO) OF HIS DIRECT TESTIMONY THAT IMPLEMENTING COST-CUTTING 

MEASURES RATHER THAN CUTTING SHAREHOLDER DIVIDENDS "DOES 

NOT APPEAR TO PROVIDE EQUAL CONSIDERATION FOR RATEPAYERS 

AND SHAREHOLDERS". 

I disagree. In fact, the Company's Board acted quickly in the first quarter of 2008 

to freeze dividends in an act that reflected its assessment of the economic 

environment at that time. The negative financial effects that can result from a 

decision to cut dividends can be more significant than any short-term, recession- 

related cost-cutting efforts. This, presumably, is why companies such as 
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Q. 

4. 

Q. 
4. 

Q. 

4. 

Pinnacle West Capital (parent of Arizona Public Service Co.) and other Arizona 

utilities, while still filing rate cases, did not cut dividend payments in response to 

the economic downturn beginning in 2008. 

Staff Income Statement Adjustment No. 5 - BMP Expenses 

DOES THE COMPANY ACCEPT STAFF INCOME STATEMENT ADJUSTMENT 

NO. 5 TO REMOVE THE COST ASSOCIATED WITH IMPLEMENING 

ADDITIONAL BEST MANAGEMENT PRACTICES ("BMP") REQUIRED BY 

DECISION NO. 71 845? 

No. The Company does not accept this adjustment. 

WHAT BASIS DOES STAFF PROVIDE FOR ITS ADJUSTMENT? 

Staff provides no basis for the adjustment, but instead states that its adjustment 

is provisional pending further investigation. On page 20 (lines 13 - 14) of Mr. 

Michlik's testimony, he states that Staffs recommendation "may change" 

depending upon the response the Company provides to a data request. Staff 

also recommends that the Company "continue deferring the costs it incurs for the 

additional BMPs.. .'I (lines 18-22) 

DOES THE COMPANY HAVE AUTHORIZATION TO DEFER THE COSTS 

ASSOCIATED WITH THE ADDITIONAL BMPs ORDERED BY THE 

COMMISSION IN DECISION NO. 71 845, AS STAFF SUGGESTS IT HAS? 

No. While the Commission required the implementation of the additional BMPs 

in Decision No. 71845, it did not authorize deferral of the related costs or 

otherwise approve a mechanism for their recovery. In fact, the Commission 

stated in its ordering paragraph on page 94 (lines 9 - IO) of Decision No. 71845 

that the Company may request recovery of the costs associated with the 

additional BMPs in its next rate case. Additionally, the Company filed an 

application with the Commission on February 28, 2011 (Docket No. W-O1445A- 

11-0092) requesting authorization to defer these additional BMP costs. To date, 
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P. 

4. 

Q. 

4. 

no Staff report has been filed in that matter, and consequently no Commission 

order has been issued. 

Absent some reasonable means of recovering these costs, such as an 

accounting order authorizing their deferral or relief from implementing the 

additional BMPs required by the Commission in Decision No. 71845, the costs 

should be included as a pro forma adjustment to expenses in this case. 

Staff Income Statement Adjustment No. 6 - Rate Case Expense 

DOES THE COMPANY ACCEPT STAFF'S RECOMMENDED RATE CASE 

EXPENSE? 

No, the Company does not accept Staffs recommended rate case expense. 

Although Mr. Michlik states on page 23 (line 5) of his direct testimony that Staff 

recommends total rate case expense of $126,927, his adjustments and resulting 

operating income shown on Schedules JMM-7 and JMM-8 of his direct testimony 

indicate total Staff proposed rate case expenses of $245,376, recovered over 

three years. The Company takes the number referenced in Staffs testimony to 

be an error and assumes that Staff recommends $245,376 in rate case expense. 

Neither of these figures is acceptable to the Company. 

WHY DOES THE COMPANY NOT ACCEPT STAFF'S RECOMMENDED RATE 

CASE EXPENSE? 

The Company does not accept Staffs recommended rate case expense based 

on the fact that as of the date Staff filed its direct testimony in this proceeding, 

December 5, 2011, the Company had already incurred over $220,000 in rate 

case expense. In my experience, the overwhelming majority (75% - 80%) of rate 

case expense is incurred after the date Staff and intervenors file direct testimony. 

For example, in the Company's last Western Group rate case (Docket No. W- 

01445A-04-0650) $305,762, or 84% of the total amount of $363,644 was 

incurred after the date Staff filed its direct testimony. Similar patterns were 

experienced in the Company's last Northern Group (Docket No. W-01445A-00- 
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0962) and Eastern Group (Docket No. W-01445A-02-0619) rate cases, where 

$225,561 and $226,846, or 71 % and 72% of the total amounts of $31 5,974 and 

$314,239, respectively, were incurred after the date Staff filed its direct 

testimony. In its recent total-company filing (Docket No. W-01445A-08-0440), 

76% of the total amount of $616,199 was incurred affer the date Staff filed its 

direct testimony. This pattern is consistent with the general consensus, at least 

on the part of utilities, that a rate case does not even begin to "pick up steam" 

and get under way until the regulatory commission's staff files its testimony. 

Even on the basis of consistency, Staffs recommendation is, on its face, 

unreasonable simply because it is lower than the $250,000 in rate case expense 

approved for the Company's Western Group in Decision No. 68302, which used 

a 2003 test year, as well as its Eastern Group in Decision No. 66849, which used 

a 2001 test year. Further, Staffs recommendation is only $28,000 higher than 

the amount of rate case expense approved for the Company's Northern Group 

($217,000) in Decision No. 64282, dated December 28, 2001, in which the test 

year used was 11 years earlier than the test year in this case, and concerned 

total revenues and rate base that were approximately one-third of those in the 

instant case. 

Putting actual expenditures and Commission decisions aside, Staffs 

recommendation is not even consistent with its own recommendations in prior 

cases, particularly the Company's last Western Group rate case. In that 

proceeding, Staff recommended total rate case expense of $225,000, citing the 

fact that the Western Group was "smaller than the Eastern Group" had been at 

the time of its 2001 test year rate case.5 Now, in terms of net plant, the Western 

Group is over $65 million larger than the Eastern Group was in its 2001 test year 

rate proceeding, a proceeding in which Staff recommended recovery of $257,550 

' Decision No. 68302, page 27, lines 17-18. 
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2. 

4. 

Q. 
4. 

in rate case expense, over $12,000 more than what it apparently is 

recommending in this case. 

DOES STAFF EXPLAIN HOW IT ARRIVED AT ITS RECOMMENDATION IN 

THIS CASE? 

Yes. Mr. Michlik explains how he arrived at Staffs recommended rate case 

expense on pages 25 (lines 20 - 26) and 26 (lines 1 - 2) of his direct testimony, 

but not before providing a lengthy discussion, beginning on page 21 (line I ) ,  of 

how, in his opinion, the Company did not utilize a proper test year in its 

application (page 21 , lines 12 - 16) and therefore did not act "prudently" (page 

22, lines 23 - 26). 

WHAT IS MR. MlCHLlK REFERRING TO? 

On December 29, 2010, the Company filed its original application in this 

proceeding, in which the revenue requirement and rates proposed by the 

Company were based on a test year ending December 31, 2009. That 

application included a pro forma adjustment to reflect the Company's new rates 

that were approved in Decision No. 71845, which went into effect on July 1, 

2010. On January 7, 2011, nine days after the Company filed its Application, 

Staff filed in the docket a letter notifying the Company that its application did not 

meet sufficiency because its pro forma adjustment, the same adjustment 

accepted by Staff in its direct testimony, constituted the use of a future test year. 

After a number of filings on behalf of the parties and a delay of over three 

months, the Company and Staff came to an agreement whereby the test year 

would be updated (although still including a pro forma adjustment to reflect the 

rates approved in Decision No. 71 845) to reflect a test year ending December 31, 

2010. That agreement was recognized by the Administrative Law Judge in her 

March 25, 201 1, ruling which ordered the instant docket to remain open. On May 

9, 201 1 , the Company filed its amended application reflecting the updated test 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

year. As would be expected, the Company incurred additional rate case expense 

associated with the delays and updating the test year. 

HAS IT BEEN FOUND THAT THE COMPANY DID NOT ACT PRUDENTLY IN 

FILING ITS ORIGINAL APPLICATION, AS STAFF CLAIMS? 

No. Mr. Michlik states that the Company did not act prudently in filing its original 

application, because, in not utilizing a test year that "includes twelve months 01 

actual data with the most current rate in effect" (page 21, line 15), the Company 

did not utilize a proper test year. 

DOES THAT MAKE ANY SENSE? 

No, particularly in light of the fact that in the same sentence Mr. Michlik states 

that Staff has previously found applications sufficient which contained fewer 

months of actual data reflecting current rates. 

Clearly, the Company did not act imprudently when filing its original 

application that included a pro forma adjustment to reflect new rates, when Staffs 

own witness testifies that they have found such applications sufficient in the past. 

HOW DOES THE COMPANY RESPOND TO MR. MICHLIK'S SUGGESTION 

ON PAGE 25 (LINES 7 - 11) OF HIS DIRECT TESTIMONY THAT THE 

COMPANY SHOULD ONLY BE ALLOWED TO RECOVER A SMALL 

PORTION OF ITS OVERALL RATE CASE EXPENSE BECAUSE IT COULD 

HAVE, AND SHOULD HAVE, FILED A TOTAL COMPANY RATE CASE? 

In 1992, the Commission expressly authorized the Company to file general rate 

cases for its individual groups as part of Decision No. 58120, dated December 

23, 1992. Page 33, lines 19-26 of that decision states: 

"The filing of one rate application for all of the individual water 
utilities under Arizona Water's jurisdiction has proven to be 
unwieldy and inefficient. Processing 18 simultaneous rate cases is 
a burdensome, time consuming task for the parties and the 
Commission. In the interest of allowing a more thorough review to 
be undertaken while at the same time reducing regulatory lag, we 
will adopt the three-group concept. Arizona Water may file an 
individual rate application for each group as needed." 
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2. 

4. 

Q. 

4. 

Q. 

4. 

Q. 

4. 

DID THE COMPANY FILE ANY INDIVIDUAL GROUP RATE CASE 

APPLICATIONS AFTER THE COMMISSION ISSUED DECISION NO. 58120? 

Yes. 

applications for its Northern, Eastern, and Western Groups as follows: 

As stated above, the Company filed three individual group rate case 

0 Northern Group Rate Case - Docket No. W-O1445A-00-0962 filed in 2000 

Eastern Group Rate Case - Docket No. W-01445A-02-0619 filed in 2002 

0 Western Group Rate Case - Docket No. W-01445A-04-0650 filed in 2004 

DID STAFF RAISE ANY CONCERNS OR OBJECTIONS ABOUT THE 

COMPANY FILING THREE INDIVIDUAL GROUP RATE CASE 

APPLICATIONS IN LIEU OF A TOTAL COMPANY RATE APPLICATION IN 

ANY OF THOSE PROCEEDINGS? 

No, they did not. 

DID STAFF RECOMMEND IN ANY OF THOSE THREE INDIVIDUAL GROUP 

RATE CASES THAT THE COMPANY ONLY BE ALLOWED TO RECOVER A 

PORTION OF ITS RATE CASE EXPENSE BECAUSE, IN STAFF'S OPINION, 

THE COMPANY SHOULD HAVE FILED A TOTAL COMPANY RATE CASE? 

No, they did not. 

HAVE RECENT COMPANY RATE PROCEEDINGS SHOWN HOW COMPLEX, 

UNWIELDLY, AND INEFFICIENT A COMPANY-WIDE RATE APPLICATION 

CAN BE? 

Yes. The Company's most recent rate case (Docket No. W-O1445A-08-0440) 

was filed on August 22,2008 and was decided by the Commission on August 25, 

2010, taking over 24 months to complete. That general rate case took longer 

than any other general rate case application during this same time period. The 

Company believes this longer timeframe was largely due to the complexity and 

inefficiency of a Company-wide rate application. 

I'\P.ATECASEDOlO WESTERN GROUP AMENDED\REBUTTAL\REIKERIFINAL-01 05 2012.doc 
IMR: JRC: LAR 1/5/2012 233 PM 

24 



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 

SUBJECTOFRATECASE 

Northern Group 
Eastern Group 
Western Group 
Total-Company 

Q. 

A. 

TIME TO 
COMPLETE 
RATE CASE 

DOCKET NUMBER AND DATE FILED 

W-O1445A-00-0962 - November 22,2000 
W-01445A-02-0619 - August 14,2002 
W-O1445A-04-0650 - September 8,  2004 

401 Days 
443 Days 
410 Days 

W-01445A-08-0440 - August 22,2008 733 Davs 

Q. 

4. 

HOW DOES THAT TIMEFRAME COMPARE WITH THE COMPANY’ 

PREVIOUS INDIVIDUAL GROUP RATE APPLICATIONS? 

The Company’s most recent rate case took nearly twice as long to complete a 

any of its most recent individual group rate applications. The Commission 

observations and analyses about the efficiencies of filing an application for a 

individual group and the complexities, regulatory lag, and unwieldy nature ( 

processing a Company-wide general rate case are clearly borne out by th 

overall timeline of processing the most recent four general rate cases in the tab1 

below. 

The Company cannot be criticized for filing an individual group rate applicatio 

when experience shows that filing a total-Company application significant1 

increases regulatory lag, further preventing the Company from recovering its co: 

of providing service. 

DID THE COMPANY PROVIDE STAFF OR RUCO WITH AN’ 

DOCUMENTATION SUPPORTING THE COMPANY’S ESTIMATE OF RAT1 

CASE EXPENSE IN THIS PROCEEDING? 

Yes. The Company provided a breakdown of its estimated rate case expense 

as well as a summary of actual charges to date, in its response to RUCO Dati 

Request 2.26, which is attached hereto as Exhibit JMR-RB2. The Company alsc 

provided Staff with a copy of the same responses, including all associatec 

documentation. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

DID RUCO OR STAFF CHALLENGE THE REASONABLENESS OF THE 

COMPANY’S ESTIMATE OR ITS ACTUAL COSTS INCURRED TO DATE? 

No. Rather than challenge the Company’s original estimate or its actual costs, 

RUCO and Staff simply offer their own recommendations which are based on 

“back of the envelope” calculations - an approach that, had the Company relied 

upon, would surely be criticized. 

WILL THE COMPANY CONTINUE TO UPDATE THE PARTIES WITH THE 

ACTUAL LEVEL OF RATE CASE EXPENSE INCURRED THROUGHOUT THIS 

PROCEEDING? 

Yes. As of the date Staff and RUCO filed direct testimony in this case, the 

Company had incurred $221,109 in rate case expense and, as I discussed 

above, the Company is likely to incur significantly more rate case expense before 

this proceeding concludes. The Company only requests recovery of the actual 

amount of rate case expense it incurs in this proceeding. To this end, the 

Company will continue to update the parties by supplementing its responses to 

data requests regarding this issue. 

Staff Income Statement Adjustment No. 7 - Depreciation Expense 

WHAT IS STAFF INCOME STATEMENT ADJUSTMENT NO. 7? 

Staff Income Statement Adjustment No. 7 reduces depreciation and amortization 

expense in the Pinal Valley system to correct an error in the Company’s 

application. In its application, the Company included the amortization of the net 

regulatory asset discussed on page 12 (lines 7 - 16) of my direct testimony in 

depreciation & amortization expense, as well as purchased water expense. 

Staffs proposed adjustment reverses one of these entries. 

DOES THE COMPANY ACCEPT STAFF’S ADJUSTMENT? 

Yes, the Company accepts Staffs correcting adjustment. 
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Q. 

A. 

Staff Income Statement Adjustment No. 8 - Income Tax Expense 

DOES THE COMPANY ACCEPT STAFF'S METHODOLOGY FOR 

CALCULATING TEST YEAR ADJUSTED INCOME TAXES AND THE 

REVENUE CONVERSION FACTOR USED TO CALCULATE THE REQUIRED 

REVENUE INCREASE/(DECREASE)? 

No. Staffs methodology of calculating adjusted test year and proposed income 

taxes treats the Ajo water system as though it were a single, stand-alone 

corporate entity separate from Arizona Water Company. This treatment results 

in what are essentially hypothetical levels of adjusted test year and proposed 

income taxes that are 29% and 42%, respectively, lower than what the Company 

would actually pay to the Federal Government on taxable income it earns in Ajo 

(under Staffs proposed rates). Staff compounds its error by proposing a fully 

consolidated rate design (to be discussed in rebuttal testimony filed at a later 

date) which shifts revenue from Ajo, where it assumes a hypothetically lower 

income tax rate, to Pinal Valley, where Staff applies the correct income tax rate. 

Accordingly, if a hypothetical assumption that the Ajo water system is a single, 

stand-alone corporate entity is made when calculating income taxes, then 

corresponding adjustments are required to account for the shifting of revenue to 

a system with a higher tax rate, and to remove the cost of service efficiencies 

realized as a result of being a small operating division of a large Class A water 

utility. These efficiencies result from an organization structure that includes 

centralized operations management, engineering, accounting and billing 

functions. 

Staff doesn't mention or otherwise explain its abrupt change in 

methodology from prior cases, so it may be inadvertent. In any case, Arizona 

Water Company is a single corporate entity that files a single Federal tax return 

and, as a result, its regulated taxable income is subject to a 34% rate regardless 

of where that income is earned. The Commission explicitly confirmed the 
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Effective Property Current Effective 
Tax Rate - As Filed Property Tax Rate 

Pinal Valley 1 2.1 8 % 12.86% 

Q. 

A. 

Q. 

A. 

White Tank 
Aio 

ratemaking treatment of this fact in Decision No. 64282, dated December 28, 

2001. Staff has consistently calculated income taxes on this basis in each of the 

Company's subsequent rate cases, except for this one. 

Staff Income Statement Adjustment No. 9 - Property Tax Expense 

DOES THE COMPANY ACCEPT STAFF'S CALCULATION OF PROPERTY 

TAXES? 

No. While the Company agrees with Staffs methodology, property tax rates 

have increased since the test year. These increases were reflected in the 2011 

property tax bills provided to the parties in the Company's supplemental 

9.14% 10.37% 
11.28% 12.34% 

response to RUCO data request 2.28 on October 27, 2011. Tt 

reflected the following increases in property tax rates: 

s information 

These known and measurable rate increases should be reflected in the 

calculation of adjusted test year property taxes and property taxes at proposed 

rates. 

Response to the Direct Testimony of RUCO Witness Coley 

RUCO Income Statement Adjustment No. 1 - Fleet Fuel Expense 

WHAT IS YOUR TESTIMONY REGARDING RUCO INCOME STATEMENT 

ADJUSTMENT NO. I RELATED TO FLEET FUEL EXPENSE? 

RUCO Income Statement Adjustment No. 1 is essentially the same adjustment 

as Staff Income Statement Adjustment No. 3, except for minor differences in the 

methodology used to calculate the adjustment. There is a $287 difference 

between RUCO's adjustment and Staffs adjustment, which, as mentioned above, 

the Company accepts. 

J:\RATECASEVOlO WESTERN GROUP AMENDEDREBUTTAL\REIKERFINAL_OI 05 2012.doc 
IMR: JRC: IAR 1/5/2012 233 PM 

28 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Q. 

4. 

Q. 

4. 

RUCO Income Statement Adjustment No. 36 - Rate Case Expense 

DOES THE COMPANY ACCEPT RUCO'S PROPOSED RATE CASE 

EXPENSE? 

No, the Company does not accept RUCO's recommended rate case expense for 

much of the same reasons the Company does not accept Staffs proposed rate 

case expense. As mentioned above, as of the date Staff and RUCO filed their 

direct testimony in this proceeding, December 5, 201 1, the Company had already 

incurred over $220,000 in rate case expense, and will incur significantly more 

before this proceeding concludes. If RUCO feels it is appropriate to rely on the 

Company's last Western Group rate case (Docket No. 04-0650) as the basis for 

its recommendation in this proceeding as stated by Mr. Coley on page 24 (lines 7 

- 21) of his direct testimony, then a more appropriate figure to apply in 

calculating its estimate would be the $363,644 actually incurred in that case. 

Had Mr. Coley applied this figure, his recommended level of rate case expense 

would be $443,609. However, even this figure fails to account for the cos1 

associated the Company's subsequent update of the test year and amended 

application, discussed above, as well as the preparation and inclusion of a 

significant amount of evidence supporting its request for a Distribution System 

I m p rove me nt Charge. 

RUCO Income Statement Adjustments No. 4 - Property Taxes 

DOES THE COMPANY ACCEPT RUCO'S CALCULATION OF PROPERTY 

TAXES? 

No. As with Staffs calculation of property taxes, RUCO's calculation relies on 

the effective property tax rates prevailing at the end of the test year. While the 

Company agrees with RUCO's methodology, property tax rates have increased 

since the test year, as reflected in the following table (also shown above): 

' RUCO Income Statement Adjustment No. 2 is a placeholder for a possible future adjustment. See Mr. Coley's 
jirect testimony, p. 22, lines 17 - 25. 
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A. 

Q. 

Tax Rate - As Filed 

White Tank 9.14% 
[Ajo 11.28% 

Curren; Effective 1 
Propert Tax Rate 

12.34% 

As mentioned above, these increases were reflected in the 2011 property 

tax bills provided to the parties in the Company's supplemental response to 

RUCO data request 2.28 on October 27, 2011. These known and measurable 

rate increases should be reflected in the calculation of adjusted test year property 

taxes and property taxes at proposed rates. 

RUCO Income Statement Adjustment No. 5 - Miscellaneous Expense 

DOES THE COMPANY ACCEPT RUCO INCOME STATEMENT ADJUSTMENT 

NO. 5 TO REMOVE A TOTAL OF $21,646 REPRESENTING MISCELLANEOUS 

EXPENSES IN THE WESTERN GROUP? 

No. The Company does not accept RUCO's adjustment as proposed. According 

to Mr. Coley on page 26 (lines 5 - 22) of his direct testimony, these costs 

represent civic/service club dues, fees and donations, flowers, water association 

fees and the Company's service award banquet. The Company reviewed the 

charges RUCO proposes to remove and found one, in particular, representing 

groundwater withdrawal fees paid to the Arizona Department of Water 

Resources. Other costs RUCO proposes to remove were charged to the 

Phoenix Office, and therefore only a portion was allocated to the Western Group 

during the test year. 

DID THE COMPANY ADJUST THESE AMOUNTS TO ADD BACK THE 

GROUNDWATER WITHDRAWAL FEES AND THE PORTION OF COSTS 

CHARGED TO THE PHOENIX OFFICE THAT WERE NOT ALLOCATED TO 

THE WESTERN GROUP DURING THE TEST YEAR? 
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Q. 

4. 

v. 

Q. 

A. 

Q. 

A. 

Yes. I have made these adjustments to the work papers Mr. Coley provided in 

support of RUCO's adjustment, and the resulting total decrease to operating 

expenses in the Western Group is $10,664, as shown on page 4 of the Appendix 

to Schedule C-2 Rebuttal (See Rebuttal Exhibit JMR-RBI). 

DOES THE COMPANY ACCEPT AN ADJUSTMENT TO REDUCE OPERATING 

EXPENSES IN THE WESTERN GROUP BY THE $10,664 REFERENCED IN 

YOUR PREVIOUS ANSWER? 

Yes. 

Declining Usage Rate Design 

Response to the Direct Testimony of RUCO Witness Rinsby 

Company Rebuttal Income Statement Adjustment IS-5 - Industrial Usage 

WHAT IS RUCO'S RECOMMENDATION REGARDING THE COMPANY'S 

PROPOSAL TO USE ADJUSTED BILLING DETERMINANTS TO DESIGN 

RATES IN ORDER TO ACCOUNT FOR DECLINING USAGE? 

Mr. Rigsby responds to the Company's proposal on pages 17 (lines 12 - 19) 

through 19 (lines 1 - 7) of his direct testimony by stating that RUCO is no1 

convinced that usage will continue to decline at the levels recently experienced 

by the Company, nor are they convinced that any declines in usage will affect the 

Company's ability to earn its authorized rate of return (page 18, lines 11 - 15). 

While RUCO does not adopt this particular component of the Company's rate 

design, Mr. Rigsby makes an alternative recommendation concerning declining 

usage. 

WHAT IS RUCO'S RECOMMENDATION? 

According to Mr. Rigsby on page 19 (lines 3 - 7) of his testimony, RUCO will 

consider additional evidence submitted by the Company supporting known and 

measurable reductions in usage. 
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A. 

Q. 

A. 

WILL THE COMPANY BE ADDRESSING DECLINING USAGE IN ITS 

REBUTTAL TESTIMONY? 

Yes. The Company will address declining usage when it files its rebuttal rate 

design testimony on January 13, 2012. However, the Company is also providing 

additional evidence relating to declining industrial usage in this rebuttal revenue 

requirement testimony. 

WHY IS THE COMPANY PROVIDING EVIDENCE RELATED TO DECLINING 

USAGE IN THIS REBUTTAL REVENUE REQUIREMENT TESTIMONY? 

The Company is providing additional evidence related to declining usage in this 

testimony as a basis for Rebuttal Income Statement Adjustment IS-5, shown on 

page 5 of the Appendix to Schedule C-2 Rebuttal (See Rebuttal Exhibit JMR- 

RBI ). Rebuttal Income Statement Adjustment IS-5 reduces industrial revenues 

in the Pinal Valley system by $27,962 to account for a known and measurable 

net reduction in sales to industrial customers. The majority of this Post-Test Year 

reduction in industrial sales is the result of significantly reduced sales to the 

Company's second largest industrial (as well as overall) customer, Frito-Lay. 

Frito-Lay has reduced the amount of water it purchases from the Company by an 

average of 10.7% per year since 2007, representing a total of 57.5 million 

gallons. According to the October 14, 201 1 article, "Frito's Casa Grande Facility 

uses Technology to Harness Resources, Slash  cost^",^ attached to this 

testimony as Rebuttal Exhibit JMR-RB2, approximately 75% of the water used in 

the washing process is recycled on-site at the Frito-Lay facility. According to the 

article, Frito-Lay's Casa Grande facility is currently researching ways to keep 

production costs down "in a world of ever-increasing power and water rates." 

The Company has known about Frito-Lay's ambitious conservation initiative for 

' Ryan Randazzo, The Arizona Republic. October 14,2011. 
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Q. 

A. 

Q. 

A. 

several years as a result of maintaining regular communications with the facility's 

management. 

In addition, according to page 4 (lines 9 - 26) of the direct testimony of 

Abbott witness Mr. Chasse, Abbott, the Company's largest industrial (and overall) 

customer, has "significant financial and environmental incentives" to reduce the 

amount of water it purchases and uses. As stated above, I will address declining 

usage in more detail in my rebuttal rate design testimony. However, I believe 

that based on the evidence provided, the Company's industrial sales are not 

likely to increase going forward and, more likely, will decrease. 

BASED ON THE ADDITIONAL USAGE EVIDENCE PROVIDED IN THE 

COMPANY'S REBUTTAL SCHEDULES AND THE ABOVE TESTIMONY, 

SHOULD THE COMMISSION ADOPT A PRO FORMA ADJUSTMENT TO 

REVENUES TO REFLECT A KNOWN AND MEASURABLE REDUCTION IN 

INDUSTRIAL SALES? 

Yes. I believe the additional evidence supports the adoption of a pro forma 

adjustment to reflect this reduction in industrial sales. 

DOES THAT CONCLUDE YOUR REBUTTAL TESTIMONY? 

Yes. 
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Frito's Casa Grande facility uses 
technology to harness 
resources, slash costs 

SunChips straight from the fryer tumble 
through barrels of onion, cheese and salsa 
flavoring, while robotic bagging machines 
seal the fresh chips and pack them into 
boxes ready to load on Frito-Lay trucks. 

Half the electricity used to power the robotic 
equipment comes from five solar-power 
arrays outside the Casa Gmnde chip factory. 
Eighty-five percent of the natural gas 
previously used in the massive cooking 
nachinery has been replaced with a wood 
3iomass-buming facility. And about 75 
wrcent of the water used to wash the 
mtatoes, corn and grains before they're 
mked will gel recycled in an on-site 
reatment plant. 

Nelcome to Frito-Lay North America*$ "near 
let zero" facility about 50 miles south of 
'hoenix, where the snack food giant PepsiCo 
s researching how it might keep its 
reduction costs down in a world of ever- 
ncreasing power and water rates. 

We look at this as a business operating 
scessity of the future," said AI Halvorsen, 
,enior director of environmental 
ustainability for Frito-Lay North America. 
We want to prove this technology before it 
lecomes a necessity." 

investment within a matter of years through 
reduced power bills, Halvorsen said Frito is 
not looking to recover its "substantial" 
investment in Casa Grande through water 
and energy savings alone. 

"This is not a typical two-year or three-year 
payback project," Halvorsen said. 

Frito doesn't plan on making all of its 36 
North American factories as efficient as Casa 
Grande, but parent company PepsiCo is 
likely to use lessons learned in Arizona 
whenever its worldwide expansion plans are 
threatened by water restridions or utility 
prices, he said. 

Already the learning experiment might be 
paying off. Frit0 is conducting the 
engineering plans for a similar water- 
recovery system at another factory - 
Halvorsen declined to name the city - 
because the company likely could treat its 
own water for cheaper than it would cost to 
pay the city to expand that factory. 

We can do it more elficiently and at a lower 
cost than that city," he said. 

And the "net zero" operating plans could 

Inlike many renewable-energy projects 
rhere the builders look to recover their 
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come in handy at any time if drought or a 
significant utility-price hike strikes one of 
the factories. 

Similar biomass facilities are being planned 
at Frito facilities in New York and Kansas, 
while Connecticut and California plants are 
getting other renewable projects. 

Frito executives also want to share as much 
knowledge as possible regarding the project 
without tipping off competitors. They won't 
disclose the exact price tag of the upgrades. 

Arizona Public Service Co. provided rebates 
to help cover the cost of some of the solar 
panels, but the remaining improvements, 
including part of the solar installations, were 
paid for by Frito alone. 

Frito executives already have given tours to 
other large food companies, but they have 
not received a request from one major 
competitor, Coca Cola Co. 

"Any tour request I've gotten we've 
accepted," Halvorsen said. "Now, if 'big red' 
from down in Atlanta wanted to come by, 
that may be a tough sell." 

The company has emphasized conservation 
for a long time, he said. 

Frito-Lay created an energy division in 1999 
aimed at reducing the company's substantial 
fuel, electricity and natural-gas costs. 
Initiatives that the department has put in 
place now save the company about $80 
million in year in reduced energy and water, 
Halvorsen said. 

'We greased the skids for this project with 
the history of performance we've had since 
1999," he said. 

Brad Allenby, a civil and environmental 
engineering professor at Arizona State 
University, said that PepsiCo and Frito-Lay 
likely scrutinized the spending on the 
project, even if the efforts aren't expected to 
pay themselves off immediately. 

"It's possible that learning how to do this 
gives them more capability to manage 
themselves given an unpredictable cost 
future,'' said Allenby, who spent 20 years 
working for AT&T. 

"A lot of these technologies are new enough 
that you are pretty far down on the learning 
curve," he said. "If you learn to do them 
efficiently, you can lower your costs from 
where they are today. It gives you a lot of 
flexibility." While the technology being used 
in Casa Grande is available to any 
manufacturing facility, Allenby said PepsiCo 
could be building a competitive advantage 
by learning how to employ the technology 
before other companies. 

"I'm sure Coke, or some competing potato- 
chip company, knows all this technology is 
available," Allenby said. %ut you know more 
about it because you've done it. That's where 
your advantage comes in." 
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The project could demonstrate how different 
industries can make use of solar p e r ,  
which so far has not been widely used by 
energy-intensive manufacturing facilities 
like Frito's. 

"They are demonstrating how an intermittent 
(power) resource like solar can provide a 
resource for a manufacturing facility that 
needs power all the time," Arizona Public 
Service Co. renewable energy director €ran 
Mahrer said. "You are talking about very 
large amounts of solar." 

Wdh more than 5 megawatts of solar 
capacity, enough to power about 1,250 
homes at once in direct sunlight, the 
installation is among the largest in APS 
territory. 

'We couldn't be more proud to have a facility 
like it in our territory," Mahrer said. 
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ARIZONA WATER COMPANY’S RESPONSES TO 
RUCO’S SECOND SET OF DATA REQUESTS TO 

ARIZONA WATER COMPANY 
DOCKET NO. W-01445A-10-0517 

October 27,2011 

Company Response Number: 2.26 

Q. Rate Case Exuense - Please provide the following information pertaining to rate case 
expenses: 
a. Total amount requested; 
b. 

c. 

d. 

e. 

f. 

Break- down of each item included in the requested rate case expense as 
identified in response to part (a); 
List of all costs incurred to date and all supporting documentation and continue to 
update information on a monthly basis; 
Amount of rate case expense incurred during the test year and the account codes 
the expenses were recorded in; and 
The number of years the Company requests to normalize/amortize these rate case 
expenses. 
Please provide any agreements related to rate case expense between the Company 
and provider of services. 

A. a. $626,156 
b. 
c. 

d. 

e. Three years. 
f. 

Please see the attachment MUCO 2.26.b Rate Case Expense Breakdown.xlsx\. 
Please see the attachments Mate Case Expense Charges thru 8.12.11.xlsx\ and. 
Rate Case Expense Supporting Docs thru 8.12.1 1 .pdA. 
Please see the Appendix to Schedule C-2 of the Company’s application, page 21, 
column D. 

There are no formal agreements. 

**11.27.11 SUPPLEMENTAL RESPONSE** 

c. For charges and supporting documentation through September 201 1, please see 
the attachments Mate Case Expense Charges thru 9.30.1 1 10.27.1 1 
SUPPLEMENTAL RESPONSE.xlsx\ and \Invoices Aug - Sep ’11 10.27.11 
SUPPLEMENTAL RESPONSE.pdf\. 

Response provided by: Joel Reiker * 
Rate Manager 
3805 North Black Canyon Highway 
Phoenix, AZ 85015 

Address: 
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ARIZONA WATER COMPANY 

Docket No. W-01445A-10-0517 

2010 RATE HEARING 

(AMENDED) 
For Test Year Ending 12/31/10 

PREPARED 

REBUTTAL TESTIMONY dk EXHIBITS 
OF 

Thomas M. Zepp 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1% 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2% 

I. 

II. 

v. 

I .  

TABLE OF CONTENTS 
Page 

INTRODUCTION, PURPOSE OF TESTIMONYAND SUMMARY ..................................... 3 

RESPONSES TO RUCO'S DCF COST OF EQUITY ESTIMATES. ..... ......... ............ . ... .. . ... 8 

RESPONSES TO RUCO'S CAPM COST OF EQUITY ESTIMATES.. ..... . .. ... .......... ... ... ..... 20 

ARITHMETIC VERSUS GEOMETRIC ANNUAL AVERAGES.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 27 

RESPONSES TO ACC STAFF'S COST OF EQUITY RECOMMENDATION.. . . . . . . . . . . . . . . . . . .. . ... 31 

EXHl BITS 

TMZ-RBI REBUTTAL TABLE 1 ............................................................................. 

REBUTTAL TABLE 2 ............................................................................ TMZ-RB2 

REBUTTAL TABLE 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TMZ-RB3 

TMZ-RB4 REBUTTAL TABLE 4 ............................................................................ 

REBUTTAL TABLE 5 ............................................................................ TMZ-RB5 

TMZ-RB6 NEW REGULATORY FINANCE, ROGER A. MORIN, PHD, APPENDIX 4-A . . . . . .. . . . . . . . .. 

J:\RATECASNOI 0 WESTERN GROUP AMENOED\Rebuttal\ZEPP\Final-O10512.dow 
rM2:WMG:LAR:JRC 1/5/2012 5.02 PM 

2 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

I 9  

20 

21 

22 

23 

24 

25 

26 

27 

28 

1. 

Q. 

A. 

Q. 

A. 

Q. 
A. 

Q. 

A. 

Q. 

4. 

ARIZONA WATER COMPANY 

Rebuttal Testimony of 

THOMAS M. ZEPP 

Introduction, Purpose of Testimonv and Summary 

PLEASE STATE YOUR NAME AND ADDRESS. 

My name is Thomas M. Zepp. My business address is 1500 Liberty Street, S.E., 

Suite 250, Salem, Oregon 97032. 

ARE YOU THE SAME THOMAS M. ZEPP THAT PREVIOUSLY PROVIDED 

DIRECT TESTIMONY IN THIS MATTER? 

Yes. I previously filed direct testimony on the appropriate cost of equity. My 

professional background and experience are described in that testimony. 

ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS CASE? 

On behalf of the applicant, Arizona Water Company ("Arizona Water" or "the 

Com pan y"). 

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY? 

The purpose of this rebuttal testimony is to address the direct testimony of 

William A. Rigsby on behalf of the Residential Utility Consumer Office (IIRUCOI') 

and the direct testimony of Jeffery Michlik on behalf of the Arizona Corporation 

Commission ("Commission"), Utilities Division ("Staff") which addresses their 

opinions and recommendations regarding Arizona Water's cost of equity. 

HAS YOUR RECOMMENDED COST OF EQUITY FOR ARIZONA WATER 

CHANGED BASED ON THE TESTIMONIES PRESENTED BY STAFF AND 

RUCO? 

No. It is my opinion that the Company should be authorized a return on equity of 

12.1 %. I fully explain the basis for that recommendation in my direct testimony. 

While expected interest rates have decreased since November 2010 when I 

I:\RATECASNOlo WESTERN GROUP AMENDED\RebuttaiUEPPinai-Ol0512.docx 
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Q. 

A. 

prepared that cost of equity estimate, others indicators of the cost of equity have 

increased such that my recommendation is still appropriate at this time. 

PLEASE PROVIDE A SUMMARY OF YOUR REBUTTAL TESTIMONY. 

My testimony is summarized below: 

(1) Neither RUCO nor ACC Staff rebut my testimony explaining why 

Arizona Water requires a risk premium that is 50 basis points higher than costs of 

equity estimated for an appropriate sample of water utilities. 

(2) RUCO's witness adopts seven methods that bias downward his 

DCF cost of equity estimates: 

1. Dividend yield estimates are biased downward by adopting 

Value Line's inaccurate forecasts that water utilities will not increase dividend 

payments during the next 12 months. For example, Aqua America already 

increased its dividend payment and Value Line forecasts included in Attachment 

A to Mr. Rigsby's direct testimony show all water utilities are expected to increase 

dividend payments in the near term. The choice for Dq (next years dividend) 

estimates biases downward the DCF cost of equity estimates and is clearly 

inconsistent with past methods adopted by ACC Staff to make such forecasts. 

2. Dividend yield estimates are biased downward by not 

correcting those estimates for the time value of money. 

3. Growth rate estimates are biased downward by not 

correcting the estimates of growth from retained earnings (found as the ROE (r) 

times retention ratio (b)) to recognize that estimates of Y' are not stated on a 

mid-year basis. This adjustment is generally attributed to the Federal Energy 

Regulatory Commission (''FERC'') and is routinely used by ACC Staff in their 

analyses. 

4. Growth rate estimates are biased downward by relying on 

estimates of growth from sales of stock above book value ('lsv growth") which 

assume investors are naive and pay prices for utility stocks which are 

J:\RATECASEKOlO WESTERN GROUP AMENDED\RebutialVEPP\Final-Olffi12.docx 
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inconsistent with assumptions of the DCF model. His estimates are also arbitrary 

in that he cuts the sv growth rate estimates in half without providing any factual 

or evidentiary basis for doing so. 

5. Growth rate estimates are biased downward by giving 

primary weight to estimates of growth from retained earnings ("br growth") plus 

sv growth when scholars have explained why estimates of br growth for utility 

stocks are likely based on circular reasoning. The circular reasoning stems from 

estimates of "r" being based on Value Line forecasts of ROEs that will be earned 

by utilities, but the Value Line forecasts of those ROEs are primarily the result 01 

ROEs Value Line expects will be authorized. 

6. Growth rate estimates are biased downward by considering 

Value Line forecasts of EPS, DPS and BVPS but excluding forecasts of capital 

gains. At this time, Value Line expects market prices per share ("MPPS") for the 

utilities in RUCO's sample will increase more rapidly than EPS, DPS and BVPS. 

Also, in the past, MPPS increased more rapidly than historical increases in EPS, 

DPS or BVPS. 

7. Finally, growth rate estimates are biased downward by 

giving minimal weight to the best indicator of future growth, analysts' consensus 

forecasts of EPS growth. 

(3) RUCO's capital asset pricing model ("CAPM") estimates of the cost 

of equity are biased downward by adopting risk-free rates in its analysis which 

are inconsistent with publications of William Sharpe, the authority relied upon by 

RUCO to construct its CAPM analysis'. The results of RUCO's CAPM analysis 

do not pass a basic test of reasonableness in that all of the estimates fall below 

the expected cost of less risky investment grade debt. 

Direct Testimony of William Rigsby, CRRA, page 29, lines 4-7 
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Q. 
4. 

(4) RUCO biases downward its CAPM cost of equity estimates by 

relying on inappropriate geometric annual averages to determine some of its 

estimates. To the extent that past data provide a prologue of the future, scholars 

have shown geometric annual averages produce flawed estimates of required 

MRPs. 

(5) Staff did not prepare a cost of equity estimate for Arizona Water in 

this case. Staffs recommended ROE of 10% is an average of the Commission- 

authorized ROE of 10.4% from Decision No. 72498 (Las Quintas Serenas Water) 

and a Staff cost of equity estimate of 9.6% submitted as direct testimony in 

August 201 1 (Chino Meadows II, Docket No. W-023704-10-0519, ("CM 11")). 

Neither Las Quintas Serenas Water nor Chino Meadows is comparable to 

Arizona Water and neither of these ROES recognizes the added risk of Arizona 

Water which I discuss in my direct testimony. 

HOW IS YOUR REBUTTAL TESTIMONY ORGANIZED? 

In Section II, I respond to RUCO's DCF equity cost estimates. Initially I explain 

why I limit my rebuttal to the cost of equity estimates for water utilities. Next, I 

restate RUCO's br growth estimates to be consistent with the formula used by 

the Federal Energy Regulatory Commission ("FERC") and past ACC Staff 

witnesses. RUCO's method biases downward the DCF cost of equity estimates. 

I also address the fact that RUCO chose to use incomplete estimates of growth 

projected by Value Line. Had RUCO relied on all of the Value Line forecasts, 

and analysts' forecasts from more than one source, an average of the indicators 

of growth would be higher. Fourth, I present estimates of dividend yields based 

on methods used by Staff of the California PUC Division of Ratepayer Advocates 

("DRA"), and methods advocated by ACC Staff which show the method RUCO 

chose to determine dividend yields bias its DCF estimates downward. 

I RATECASEQOIO WESTERN GROUP AMENDED\RebuttalVEPPinal~Ol0512 docx 
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II. 

P. 

4. 

3. 

4. 

3. 

4. 

In Section Ill, I reply to RUCO's CAPM cost of equity estimates. RUCO 

states that it relied upon Professor Sharpe to support its CAPM approach but 

then develops CAPM estimates that are in conflict with Sharpe's publications. 

In Section IV, I explain why it is more appropriate to rely on arithmetic 

annual averages instead of geometric annual averages when determining future 

growth rates and required ROES from historical data. RUCO ignores the 

thoughtful discussion by scholars about this issue and waters-down the cost of 

equity estimates by relying on inappropriate estimates of market returns based 

on conceptually inappropriate geometric annual averages. 

In Section V, I respond to ACC Staffs recommended ROE for Arizona 

Water of 10.0% and discuss why the 9.6% ROE Staff recommendation for CM II 

is for a utility with 100% common equity and no debt and thus is for a utility which 

has far less financial risk than Arizona Water with 49% long-term debt and only 

51 % common equity. This difference in financial risk adds support to the need to 

authorize a 50 basis point risk premium for Arizona Water. 

Responses to RUCO's DCF Cost of Equity Estimates 

WHAT SAMPLES OF UTILITIES DOES RUCO RELY UPON TO PREPARE ITS 

COST OF EQUITY ESTIMATES FOR ARIZONA WATER? 

RUCO relies on a sample of four water utilities, and separately a sample of nine 

natural gas local distribution companies ("LDCs") to conduct its analyses, a 

sampling method this Commission has rejected. 

DO YOU RESPOND TO RUCO's COST OF EQUITY ESTIMATES FOR THE 

GAS LDCs? 

No. I limit my response to RUCO's estimates for the water utilities sample. 

ARE YOU AWARE OF ANY PRIOR ATTEMPTS TO USE GAS UTILITIES TO 

ESTIMATE THE COST OF EQUITY IN A WATER UTILITY RATE CASE? 

Yes. In Arizona Water's 2002 rate case for its Eastern Group, I proposed the use 

of a sample of gas utilities to estimate the cost of equity. Because of differences 

':\RATECASE\2010 WESTERN GROUP AMENDED\RebuttalVEPPFinal_Ot0512.docx 
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Q. 

4. 

Q. 
4. 

3. 

4. 

in risk and estimated required ROES for the two groups of utilities, the 

Commission rejected the use of the gas utilities2 

ARE THERE OTHER REASONS NOT TO CONSIDER RUCO'S 

ANALYSIS BASED ON GAS LDCs? 

Yes. A thorough response to the estimates made with RUCO's gas proxy grour 

would consider if its sample is representative of the gas LDCs as well as the 

actual cost of equity estimates. There is no evidence to support, nor an) 

justification provided for the selective choice of gas LDCs or exclusion of othei 

gas LDCs. 

ARE YOU MAKING SUCH A THOROUGH ANALYSIS IN THIS CASE? 

No. Instead I note that RUCO does not justify why the nine gas companie3 

included in the gas LDC sample should be considered in such an analysis ye 

other gas companies should be excluded. In Value Line's Issue 3, datec 

September 9, 2011, Value Line lists 21 companies in a category it calls "Natura 

Gas (Diversified) Industry and lists 12 companies in a category it calls "Natura 

Gas Utility Industry." RUCO's witness does not explain why it selectively uses 

only 9 of these 33 companies for its analysis. 

For example, NiSource, Inc. is excluded from the LDC sample ever 

though it supplies gas to 3.3 million gas customers in Indiana, Ohio, 

Pennsylvania, Kentucky, Virginia, Maryland and Massachusetts. Value Line 

includes NiSource in the group of companies it calls the Natural Gas Utility 

Industry. Additionally, the December 2011 AUS Utility Reports states 65% 01 

NiSources' revenues come from regulated gas utility operations. 

WHY DO YOU FOCUS ON NISOURCE? 

I focus on this one company to show the gas proxy group adopted by RUCO 

appears to be selected to intentionally lower the cost of equity estimates for the 

Company. By excluding NiSource from the analysis, it biases downward the 

~~~ 

Decision No. 66849 at 21. 
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Q. 

4. 

2. 

DCF cost of equity and CAPM cost of equity estimates for the gas LDC sample. 

Based on Value Line's report for NiSource dated September 9, 2011, the 

company had a dividend yield of 4.3% and expected EPS growth of 9.0%. Even 

if we assume no dividend growth during the first year (as is done by RUCO 

witness Rigsby in his estimates for water utilities) Value Line data indicate the 

cost of equity for NiSource is 13.3%, much greater than the 9.4% RUCO reports 

for the gas LDC sample. It is found as follows: 

13.3% - Equity cost = 4.3% + 9.0% - 

As far as the CAPM estimate, the beta for NiSource is 0.85, which is 

higher than any of the betas for RUCO's selected group of gas companies. 

Had RUCO included NiSource in its sample, the DCF cost of equity and 

the CAPM cost of equity for the gas proxy group would be higher than 

9.4%. 

PLEASE TURN TO YOUR COMMENTS ABOUT RUCO'S DCF COST OF 

EQUITY ESTIMATES FOR THE WATER UTILITIES SAMPLE. HOW DOES 

RUCO DETERMINE THE GROWTH RATES USED IN ITS DCF MODEL? 

RUCO relies on estimates of sustainable growth for each of the four water 

utilities included in the water utilities sample. Sustainable growth is determined 

by adding together RUCO's estimates of growth from retained earnings ("br 

growth") and growth from sales of stock above book value (%v growth"). Though 

RUCO compares the estimates of br + sv growth to forecasts of growth made by 

Value Line and Zacks and considers past growth of EPS, DPS and BVPS, RUCO 

does not give explicit weights to any of those data when determining growth rate 

estimates. 

AS A THRESHOLD MATTER, DO YOU HAVE CONCERNS WITH 

DETERMINING DCF COST OF EQUITY ESTIMATES FOR UTILITIES WHICH 

ARE BASED ON RUCO'S BR GROWTH RATE ESTIMATES? 

I !RATECASWOlO WESTERN GROUP AMENDED\RwbuttalVEP~F1nal~01~12 dow; 
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4. Yes. I have two threshold concerns with relying on RUCO's br growth rates to 

determine DCF cost of equity estimates for regulated utilities. 

First, RUCO biases downward the br growth rate estimates by not making 

the standard adjustment usually attributed to FERC. The ACC Staff routinely 

makes this adjustment and thus RUCO should and would know about it. Value 

Line reports ROEs by computing the ROE on year-end equity. For a regulated 

utility, the ROE should be adjusted to a mid-period basis. Rebuttal Table 1 (See 

Rebuttal Exhibit TMZ-RBI) combines the Value Line book value per share 

forecasts reported by RUCO witness Rigsby in Schedule WAR-6 with the FERC 

formula to adjust the Value Line ROEs to a mid-period basis. After making this 

adjustment, the average estimate of br growth increases by 10 basis points. 

Compare Rebuttal Table 1 (See Rebuttal Exhibit TMZ-RBI) with Mr. Rigsby's 

Schedule WAR-4, (page 1 of 2.) 

Second, many scholars recognize estimates of growth for utilities are 

based on circular reasoning and thus should not be considered or, at a minimum, 

given limited weight. (See, for example, Roger Morin, New Requlatorv Finance, 

pages 303-307.) Morin points out one of the practical problems with applying this 

approach is potential circularity in the argument. RUCO relies on Value Line 

estimates of future returns on equity-the "r" in br growth to make its estimates. 

The circularity occurs because Value Line's estimates of the expected future 

ROEs depend, to a large extent, upon what Value Line expects regulators will set 

as the authorized ROEs. Thus, to the extent that a regulator relies upon Value 

Line's forecasts of a future ROE to determine growth for the DCF equity cost 

estimate, it is relying to a large extent on the ROE Value Line predicts will be 

established by the regulator. This reliance on the Value Line forecasts makes br 

growth rate estimates circular. 

I:!RATECASEQOlO WESTERN GROUP AMENDEDU7sbuttalVEP~Final_Ol0512.dacx 
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3. 

4. 

Q. 
4. 

ARE THERE REASONS, OTHER THAN THE CIRCULARITY PROBLEM, 

WHICH INDICATE LIMITED WEIGHT SHOULD BE GIVEN TO DCF 

ESTIMATES BASED ON BR + SV GROWTH RATE ESTIMATES? 

Yes. RUCO overlooks an obvious inconsistency between its equity cost 

estimates and the ROEs projected by Value Line. Rebuttal Table 1 (See 

Rebuttal Exhibit TMZ-RBI) shows the average ROE Value Line forecasts will be 

earned by the water utilities is 11 .I YO, once it is corrected to a mid-period basis. 

If these utilities are allowed to earn 11 .I%, the regulators must adopt rates and 

rate-adjustment mechanisms which allow them, on average, to make an 11 .I % 

ROE. When RUCO uses br + sv growth rate estimates to determine DCF costs 

of equity, its model states that an average of authorized ROEs of only 9.0% will 

enable the utilities to make an average ROE that is more than 200 basis points 

higher. This flaw raises serious questions about the usefulness of RUCO's 

model and the br + sv growth rates used in the model. 

WHAT IS SHOWN IN REBUTTAL TABLE I? 

Rebuttal Table 1 (See Rebuttal Exhibit TMZ-RBI) combines the Value Line book 

value per share forecasts reported by Mr. Rigsby in Schedule WAR-6 with the 

FERC formula to adjust the Value Line ROEs to a mid-period basis. ACC Staff 

and an outside consultant for the ACC Staff witness, David Parcell, previously 

testified that this calculation is required for regulated ~ti l i t ies.~ This adjustment to 

a mid-period basis is shown on line 3 and lines 4 and 5 report Value Line 

forecasts of DPS and EPS growth. These values are used to compute 

forecasted retention ratios reported on line 6. Multiplying the forecasted retention 

ratios by the respective ROEs on line 3 provides corrected estimates of br growth 

that average 10 basis points higher than were used in RUCO's analysis. 

Schedule 14 of the Testimony of David Parcell in Regulatory Commission of Alaska Docket U-10-29 
Alaska Electric and Power Company) dated January 18,201 1. 
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Q. 
A. 

Q. 

A. 

Q. 

A. 

ARE RUCO'S ESTIMATES OF SV GROWTH REALISTIC? 

No. The estimates of sv growth are biased downward by basing the calculations 

on assumptions that are inconsistent with the DCF model. At page 8 of his 

testimony, Mr. Rigsby states "the DCF model is based on the premise that the 

current price of a given share of common stock is determined by the present 

value of all future cash flows that will be generated by that share of common 

stock". RUCO's estimates of sv growth assumes investors are naive and that the 

price they pay for shares of utility stocks do not reflect all future cash flows. The 

estimates are also arbitrary because no basis for the assumed values of 'VI is 

provided. 

WHAT IS SHOWN IN REBUTTAL TABLE 2? 

Rebuttal Table 2 (See Rebuttal Exhibit TMZ-RB2) combines the restated 

estimates of br growth from Rebuttal Table 1 (See Rebuttal Exhibit TMZ-RBI) 

with corrected estimates of sv growth to determine estimates of br + sv growth 

that are consistent with the assumptions of the DCF model. 

WHAT IS THE PROBLEM WITH THE FORMULA RUCO USES TO COMPUTE 

"V" in SV GROWTH? 

In estimating the "v" in sv growth, RUCO chooses a formula that reduces the 

estimates of sv growth to values that are only one-half as large as is revealed in 

market data. With no evidentiary support, RUCO witness Rigsby opines that 

ultimately, investors would expect stock prices for regulated utilities to drop to 

book value (Mr. Rigsby's direct testimony, page 16). Thus, instead of using the 

market prices to determine V, RUCO uses an average of the observed market- 

to-book ratio and a hypothetical market-to-book ratio of 1.0 to compute the 

estimate of 'V' in vs growth. This method of calculating sv growth is both 

arbitrary and ignores fundamental concepts underlying the DCF model. 

When the market-to-book ratio is 1.0, "v" is estimated to be zero and sv 

growth is also estimated to be zero. If one were to adopt the concept Mr. Rigsby 
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Q. 

A. 

Q. 
4. 

Q. 
4. 

espouses, it has the effect of assuming investors expect one-half as much SL 

growth as is revealed by market data. The issue is not whether investors do or 

do not expect prices for utility stocks to drop to book values at some point in the 

future. The issue is that the DCF model assumes market prices for utility stocks 

would already reflect potential movements, if any, back to book values. 

Therefore, RUCO's adjustment conflicts with concepts underlying the DCF 

model. By adopting this formula to compute sv growth, sv growth rate estimates 

are arbitrarily cut in half. 

The adjustment is arbitrary because RUCO chooses to cut the estimate 01 

sv growth to one-half the value indicated by market prices instead of some other 

value indicated by market prices. 

SHOULD MARKET PRICES MOVE TOWARD BOOK VALUES IF A UTILITY'S 

AUTHORIZED RETURN IS EQUAL TO THE COST OF EQUITY? 

Not necessarily. There are a number of reasons investors price utility stocks 

above book values. These reasons include the fact if a utility is condemned; 

investors can expect courts to award prices for utility shares that reflect market, 

not book, prices. As a result, average market-to-book ratios for water utilities 

followed by AUS Utilities Reports have been above 1 .O since at least 1991. Pas1 

history provides no basis for RUCO's arbitrary adjustment. 

WHAT IS YOUR RESTATED AVERAGE ESTIMATE OF BR + SV GROWTH? 

It is 6.83%. (See Rebuttal Table TMZ-RB2.) This value is 96 basis points higher 

than RUCO's estimate of 5.87% reported in Schedule WAR-4 (page 1 of 2). 

WHAT OTHER ESTIMATES OF GROWTH WERE USED BY RUCO? 

RUCO considered historic and projected growth of DPS, EPS and BVPS, 

analysts' forecast reported by Zacks and average of past EPS, DPS and BVSP 

growth. These other estimates of growth were used to determine if the estimates 

of br + sv growth provide reasonable indicators of growth expected by investors. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

ARE THESE GROWTH RATES THE ONLY INDICATORS OF FUTURE 

GROWTH AVAILABLE TO INVESTORS? 

No. Mr. Rigsby presented a basic model at page 10 of his direct testimony that 

shows EPS, BVPS and DPS are all expected to grow at the same rate in 

equilibrium. His testimony does not mention that in equilibrium, market prices 

per share ("MPPS") will also grow at the same rate as BVPS, DPS and EPS il 

the market-to-book ratio is constant during the period considered. 

DOES VALUE LINE PROVIDE FORECASTS OF MPPS GROWTH AS WELL 

AS GROWTH IN BVPS, EPS AND DPS IN THE REPORTS INCLUDED IN 

ATTACHMENT A TO MR. RIGSBY'S TESTIMONY? 

Yes. 

DID MR. RIGSBY INCLUDE MPPS GROWTH IN HIS LIST OF GROWTH 

RATES THAT MIGHT BE CONSIDERED BY INVESTORS? 

No. 

WHAT IS THE IMPACT OF EXCLUDING MPPS GROWTH IN RUCO'S 

ANALYSIS? 

It biases downward the indicators of growth used as a check on the growth rates 

adopted by RUCO. Rebuttal Table 3 (See Rebuttal Exhibit TMZ-RB3) provides 

the Value Line forecasts of future increases in MPPS for each of the water 

utilities in Mr. Rigsby's sample. 

WOULD INVESTORS BE INTERESTED IN FORECASTS OF MPPS 

INCREASES? 

Yes. Obviously investors would be interested in potential capital gains from 

owning the water utility stocks. Save for projected increases in EPS, investors 

would likely be more interested in projected MPPS increases than either 

projected DPS or projected BVPS. I explain in my direct testimony why investors 

would be more interested in EPS growth than DPS or BVPS growth. 
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Q. 
A. 

Q. 

A. 

Q. 

A. 

DO YOU ALSO PROVIDE ESTIMATES OF PAST GROWTH IN MPPS? 

Yes. Past growth in MPPS is also provided in Rebuttal Table 3 (See Rebuttal 

Exhibit TMZ-RB3). To the extent that investors give weight to past growth in 

BVPS, EPS or DPS, they would also be interested in past growth in MPPS. 

IS THERE OTHER DATA AVAILABLE TO INVESTORS THAT RUCO DID NOT 

INCLUDE IN ITS PRESENTATION OF GROWTH RATES? 

Yes. There are analysts' forecasts reported by Reuters and Yahoo! Finance thal 

are readily available to investors that RUCO did not include. I report those other 

analysts' forecasts in Rebuttal Table 3 (See Rebuttal Exhibit TMZ-RB3). 

HAVE YOU DETERMINED AN AVERAGE OF THESE VARIOUS INDICATORS 

OF GROWTH? 

Yes. Rebuttal Table 3 (See Rebuttal Exhibit TMZ-RB3) reports averages of (a) 

br + sv growth, (b) an average of the four Value Line forecasts, (c) an average 01 

the three analysts' forecasts and (d) an average of the four historic growth rates. 

Each of these averages is higher than the 5.87% estimate of growth relied upon 

by RUCO. Mr. Rigsby, in his direct testimony, claims to have considered all 01 

these indicators of growth even though he ultimately relies on only his estimate of 

br + sv growth to conduct his DCF analysis. Above, I explained why potential 

circularity in br growth rates estimates reduces the usefulness of such 

calculations. As a result, I give restated estimates of br + sv growth no more 

weight than I give the other indicators of growth Mr. Rigsby relies on when I 

restate RUCO's estimates of growth. Once these four indicators are considered, 

the average growth rate for RUCO's sample of water utilities is 7.83%, almost 

200 basis points above the downward biased growth rate RUCO uses. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

4. 

ARE AVERAGES OF THESE ESTIMATES OF GROWTH THE BEST 

AVAILABLE ESTIMATES OF GROWTH FOR THE WATER UTILITIES? 

No. I explain in my direct testimony why averages of analysts' forecasts of EPS 

growth provide the best indicator of growth expected by investors. I report an 

average of Value Line EPS forecasts and consensus estimates of analysts' 

forecasts reported by Zacks, Yahoo! Finance and Reuters in Rebuttal Table 3 

(See Rebuttal Exhibit TMZ-RB3). 

HOW DOES RUCO DETERMINE ESTIMATES OF DIVIDEND YIELDS USED IN 

ITS DCF ESTIMATES? 

RUCO adopts conservative Value Line forecasts of dividends for the next 12 

months reported by Value Line in a weekly publication (the Summary & Index). 

WHY DO YOU SAY THESE FORECASTS ARE CONSERVATIVE? 

They are conservative for several reasons. The DCF model requires an estimate 

of D1 (the dividend for the first period, not Do (the current dividend)). Generally 

D1 = Do * (1 + 9). At the time RUCO conducted its analysis, all of the dividends 

reported by Value Line were estimates that were the same as the currenl 

dividend (Do). Thus, each estimate assumes there will be no growth in dividends 

during the next 12 months. In effect, RUCO used estimates of Do in its analysis 

instead of estimates of DI. 

DOES VALUE LINE PROVIDE OTHER INFORMATION THAT INDICATES IT 

EXPECTS THESE UTILITIES TO INCREASE DIVIDENDS? 

Yes. Value Line reports for each of the utilities in RUCO's sample group were 

included in Attachment A to Mr. Rigsby's direct testimony. Those reports show 

Value Line expects all of the utilities to increase dividends in the future. The 

numbers reported in the weekly report used by RUCO are conservative because 

Value Line apparently does not want to get stuck prognosticating such growth will 

occur immediately. 
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3. 

4. 

Q. 

4. 

a. 
4. 

HAVE ANY OF THE UTILITIES IN RUCO'S SAMPLE INCREASED DIVIDENDS 

SINCE THE TIME RUCO GATHERED INFORMATION FOR ITS ANALYSIS? 

Yes. Aqua America increased its annual dividend from $62 to $66, an increase 

of 6.5%. This fact clearly shows the approach taken by RUCO produces biased 

estimates of dividend yields for his DCF analysis. Information on the past timing 

of dividend increases by the other water utilities is reported in Attachment A of 

Mr. Rigsby's testimony. That information indicates increases in DPS for those 

other utilities can also be expected some time during the next twelve months. 

Methods I used to determine Dq and methods adopted by ACC Staff in past 

cases to determine D1 recognize the DCF model requires realistic estimates of 

growth in the first period and should not be based on current dividends. 

SHOULD DIVIDEND YIELDS ADOPTED IN DCF ANALYSES RECOGNIZE 

THE TIME VALUE OF MONEY? 

Yes. I explained this point at page 16 of my direct testimony. When RUCO 

computed dividend yields, the calculation did not recognize the time value of 

money. Not recognizing the time value of money biases downward RUCO's DCF 

cost of equity estimates by approximately 10 basis points. In Panel A of Rebuttal 

Table TMZ-RB4, I make the proper calculation in my restatement of RUCO's 

dividend yields. 

WHAT IS PRESENTED IN REBUTTAL TABLE 4? 

Rebuttal Table 4 (See Rebuttal Exhibit TMZ-RB4) presents dividend yields 

(D1/Po) which I define in equations (1) and (2) and page 15 of my direct testimony 

computed in three ways. Panel A reports dividend yields determined with the 

California PUC Division of Ratepayer Advocates method. I used this method to 

prepare DCF estimates in my direct testimony. This method is consistent with 

equation (3) at page 16 of my direct testimony and an assumption that the growth 

rate used in the constant growth DCF model should be the same in all of the 

periods. 
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111. 

a. 

4. 

2. 

I. 

Panel B shows the ACC Staff method of determining growth in the firs1 

period. It combines the current quarterly dividend yield for each utility witt 

forecasts for the other three quarterly dividends. Those forecasts are determinec 

using the respective growth rates used to make the DCF estimates. 

Panel C reports the values used by RUCO with an update of the Value 

Line projected dividend for Aqua America. Aqua America increased its dividenc 

after the time RUCO gathered its data even though the method RUCO usec 

assumed no such increase would occur. As discussed above, RUCO's methoc 

produces downward biased estimates of dividend yields required in the DCF 

model. 

Responses to RUCO'S CAPM Cost of Equity Estimates 

DO YOU HAVE ANY PRELIMINARY COMMENTS ABOUT RUCO'S CAPM 

ESTIMATES? 

Yes. Even without any examination of how RUCO's CAPM results were derived, 

it is obvious the estimates are too low to satisfy the attraction of capital standard. 

RUCO's CAPM estimates range from 4.34% to 5.77% for the water utilities 

sample and average only 5.06%.4 By contrast, the yield on expected investment- 

grade utility bonds is 5.87%.5 The results produced by RUCO's method are 

manifestly flawed and undoubtedly confiscatory. They are well below the 

alternative expected cost of lower risk investment grade debt. 

TURN TO YOUR SPECIFIC COMMENTS ABOUT RUCO'S CAPM 

ESTIMATES. WERE THE CORRECT CONCEPTS USED TO DETERMINE 

THE VALUE FOR RF? 

No. RUCO uses a 5-year Treasury security rate in its CAPM approach. It is 

inappropriate to use either a short-term or intermediate-term Treasury security to 

determine the value for RF, the risk-free rate of return, for two reasons. First, at 

Rigsby Schedule WAR 7, pages 1 and 2. 
See Rebuttal Table 5 (Rebuttal Exhibit TMZ-RB5). 
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page 29 of his direct testimony, Mr. Rigsby cites William Sharpe as an authority 

on the CAPM. Sharpe was one of the scholars who developed the model. In his 

book Investments, Professor S harpe advised readers that empirical analyses 

have shown the estimated value for RF in tests of the Sharpe-Lintner CAPM 

show the required zero-beta return averaged 7.32% during the period of an 

empirical study, while the return for short-term Treasury rates averaged only 

1 .56%6. Also, during the period of the study, the average return on intermediate 

term Treasury rates was 2.56%, (only 35% of the estimated required return for 

the zero-beta asset). Thus, available empirical evidence shows the required 

value for RF is almost three times larger than the return Mr. Rigsby used in his 

analysis. Mr. Rigsby cites to Professor Sharpe as an authority on CAPM but 

then disregards the empirical studies Professor Sharpe relies upon in his 

textbook that show expected returns for intermediate-term Treasury rates 

understate the value of RF. 

Second, intermediate-term Treasury rates understate the appropriate RF 

to use when analyzing long-lived assets such as common stocks. Morningstar 

explains that the appropriate choice for the zero-beta asset is a return that is no 

less than the expected return for long-term Treasury securities. 

The horizon of the chosen Treasury security should match the 
horizon of whatever is being valued. When valuing a business 
that is being treated as a going concern, the appropriate Treasury 
security should be that of a long-term Treasury bond. Note that 
the horizon is a function of the investment, not the investor. If the 
investor plans to hold a stock in a company for only five years, the 
yield on a five-year Treasury note would not be appropriate since 
the company will continue to exist beyond those five years. . . . 

Companies are entities that generally have no defined life span; 
when determining a company's value, it is important to use a long- 

' William Sharpe, Investments, Third Edition (1985) page 401. The period of the study was 1938 to 1968. 
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Q. 

4. 

term discount rate because the life of the company is assumed to 
be infinite.7 

RUCO argues that an RF based on short-term Treasury rates is 

appropriate because it matches the timing of rate case filings. As explained by 

Morningsfar, it is the life of the asset, not frequency of rate case filings that is 

relevant to the choice of the horizon for the risk-free asset. 

The rate for long-term Treasury securities is often adopted as a proxy for 

that RF. It is possible that long-term Treasury rates also understate the return 

investors require for the zero-beta asset, but such returns are clearly a less 

biased proxy for RF than are intermediate-term rates. 

ARE THERE PROBLEMS WITH RUCO’S CHOICE OF A VALUE FOR THE 

MARKET RISK PREMIUM? 

Yes. RUCO relies on two flawed concepts to determine market risk premiums. 

Those flawed concepts are the use of geometric annual average returns and the 

use of total returns for Treasury securities instead of conceptually correct income 

returns. RUCO also relies solely on historical data, and does not consider 

current market risk. In this struggling stock market, an analyst should give weighi 

to both long-term and current estimates of the MRP as has been the practice 01 

ACC Staff. I discuss the issue of the use of geometric annual averages in 

Section IV and do not repeat that discussion here. A long-horizon MRP should 

be determined as an arithmetic annual average using long-term Treasury rates. 

Morningstar reports that long-horizon average is 6.72%.8 

Estimates of the current MRP are higher than this long-horizon average. I 

determined a reasonable value for the current MRP is 9.4%. (See my Direct 

Testimony Table 15 - Exhibit TMZ-2.) 

Morningstar, lbbotson SBBl201 I Valuation Yearbook, at 44, 55. 
Morningstar, lbbotson SBBl201 I Valuation Yearbook, Table 5-1. 1 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

AT PAGE 22, LINE 1-15 OF HIS DIRECT TESTIMONY MR. RIGSBY REFERS 

TO TESTIMONY BY KIRSTEN WEEKS CONCERNING THE FLORIDA 

LEVERAGE METHOD. WAS THAT TESTIMONY SUBMITTED BY ARIZONA 

WATER OR ANY OTHER PARTY TO THIS CASE? 

No. 

DO YOU HAVE A RESPONSE TO RUCO's COMMENTS ABOUT 

DIFFERENCES BETWEEN YOUR DCF ESTIMATES AND RUCO's DCF 

ESTIMATES? 

Yes. At page 57, Mr. Rigsby states he believes the main reason for differences 

in our growth rate estimates is that I rely primarily on EPS forecasts and he relies 

on forecasts of future growth in EPS, DPS and BVPS. I do not agree. His focus 

was on determining estimates of br growth and sv growth and he relied on the 

other indicators of growth as checks on his subjectively determined growth rates. 

Also, I show that when past growth in MPPS and Value Line's projected 

estimates of MPPS are also taken into account, his indicators of DCF growth 

increase substantially. Mr. Rigsby fails to acknowledge that in equilibrium, 

investors would anticipate MPPS would grow at the same rate as DPS, EPS and 

BVPS and thus should be considered in his analysis. He never acknowledges or 

rebuts the fact that EPS forecasts from numerous sources are readily available to 

investors and thus are the best indicators of growth expected by investors. 

WHAT ABOUT DIFFERENCES IN RUCO'S CAPM APPROACH AND YOURS? 

The biggest difference is the choice of the security used to estimate the risk-free 

rate. As I discussed above, empirical tests of the CAPM have shown application 

of the basic Sharpe-Lintner version of CAPM requires a risk-free rate of return for 

a zero-beta asset that is higher than intermediate-term Treasury rates. The 

value for RF used by RUCO is roughly one-third as large as the empirical tests 

indicated is required for the zero-beta asset. Rebuttal Table 5 (See Rebuttal 

Exhibit TMZ-RBS) shows forecasts of long-term Treasury rates are currently 
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Q. 

4. 

Q. 

4. 

4.20%. This value for RF is way below the 7.32% found to be required by the 

zero-beta asset during the period of the empirical study reported by Sharpe 

which certainly provides a better proxy for RF than 0.97%. The quotation from 

Morningstar I provided above also explains why one should use a long-term 

Treasury return to determine required returns for an asset that has a long life. 

Utility stocks have lives longer than the time between rate cases. 

Another important difference is that RUCO computed the market risk 

premium from conceptually incorrect data that relies on geometric annual 

averages as well as total returns for Treasury rates. I discuss that issue in 

Section IV. 

DOES RUCO JUSTIFY EXCLUSION OF THE 50 BASIS POINT RISK 

PREMIUM YOU RECOMMENDED FOR ARIZONA WATER? 

No. At page 60 of Mr. Rigsby's direct testimony he states that he does not agree 

that Arizona Water requires my recommended risk premium of 50 basis points. 

He claims the water utilities, in his sample, face the same risks as Arizona Water 

but fails to offer any evidence showing that is the case. 

WHAT IS THE BASIS FOR HIS CONTENTION THAT ARIZONA WATER HAS 

THE SAME RISKS AS HIS SAMPLE? 

At page 60 of his direct, Mr. Rigsby argues the water utilities in his sample are 

essentially collections of water systems such as those that make up Arizona 

Water. He does not address the fact that, while its common stock is owned by a 

non-publicly traded parent company, Arizona Water operates on a stand-alone 

basis. All of the utilities in his sample are publicly traded and operate in multiple 

states and thus gain risk-reducing benefits of diversification and are much larger 

than Arizona Water. This lower risk of the utilities in Mr. Rigsby's sample was 

discussed by an ACC Staff consultant in prior dockets. He noted the following: 
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Q. 

4. 

[Arizona-American] is the largest publicly-traded water 
system in the U.S. As a result, it generally faces lower risk 
than smaller water systems. In addition, the fact that AWW 
operates in a large number of states, with multiple divisions 
in many states, indicates that it has less risk than less 
diversified water  system^.^ 

Arizona Water, in contrast, does not have operations in states other than 

Arizona. Arizona Water is not publicly traded and raises capital on its own and 

issues its own debt. Additionally, Mr. Harris reported in his direct testimony 

the preliminary cost estimate to replace failing water facilities in the Western 

Group systems is over $41 million. These types of facility replacements add to 

the Company's cost of providing service but do not generate more revenues. 

For perspective, this $41 million cost is 37 percent higher than the $30 million 

in common equity allocated to this Group and thus is a very significant cost for 

a Company with limited financial resources. Arizona Water proposed a DSlC 

for the Western Group. While such a ratemaking tool will improve cash flow, it 

will not fund the cost of replacing the aging facilities. The tremendous cost of 

plant replacement increases the risk that the Company will not be able to 

make a fair rate of return. 

HAVE YOU STUDIED THE IMPACT OF FINANCING REQUIREMENTS ON 

THE RISK AND COSTS OF CAPITAL FACED BY UTILITIES? 

Yes, I have. Several years ago, I conducted a study of expected differences in 

bond costs and common equity costs that faced utilities with different financing 

requirements. I found that utilities with above average financing requirements 

required an ROE that was approximately 80 basis points higher than was 

required by a utility with average or below average requirements. 

Surrebuttal Testimony of David C. Parcell, Docket Nos. W-01303A-08-0227 and SW-01303A-08-0227 
March 3, 2009) at 6. 
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2. 

4. 

Q. 
4. 

HAS MR. RIGSBY PROVIDED ANY EVIDENCE SHOWING OTHER 

COMPANY-SPECIFIC RISKS YOU IDENTIFIED IN YOUR DIRECT 

TESTIMONY ARE THE SAME AS RISK OF THE WATER UTILITIES IN HIS 

SAMPLE? 

No. He did not respond to the fact that Arizona Water is smaller than the 

companies in his sample and thus is more risky. He also fails to respond to my 

application of a relative risk study advocated by the California Division of 

Ratepayer Advocates which clearly showed Arizona Water to be more risky than 

companies in RUCO's sample (See Zepp Direct Testimony, pages 29-39). 

Additionally, he states he believes my recommended risk premium of 50 

basis points is not required because he has recommended an ROE that exceeds 

his flawed DCF cost of equity estimates for his sample of water utilities. By 

making that statement, in effect, Mr. Rigsby also recommends a risk premium of 

50 basis points. That risk premium can be computed as the difference between 

his recommended ROE of 9.5% and his DCF cost of equity estimate for the water 

utilities sample of 9.0%. 

PLEASE SUMMARIZE THE FLAWS IN RUCO'S DCF ANALYSIS. 

I pointed out several obvious flaws in RUCO'S DCF estimates. The estimates of 

dividend yields are conservative and inconsistent with methods ACC Staff has 

used in past cases. The estimates of dividends were not adjusted for the time 

value of money. The estimates of br growth are understated because he fails to 

make the standard adjustment routinely made by the FERC and ACC Staff which 

puts projected ROES on a mid-period basis. The estimates of sv growth are 

arbitrary and inconsistent with assumptions underlying the DCF model. The 

approach used by RUCO cuts estimates of sv growth in half. RUCO focuses on 

estimates of br + sv growth which are compared to some other indicators of 

growth but fails to give weight to other readily available indicators of growth, such 

as analysts' forecasts of EPS growth reported by Yahoo! Finance and Reuters 
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Q. 

A. 

IV. 

Q. 

A. 

and forecasts of MPPS reported by Value Line. The Value Line forecasts of 

potential capital gains are clearly as important to investors as DPS and BVPS 

growth. RUCO does not acknowledge that estimates of br + sv growth for utilities 

are based on circular logic. Each of these shortcomings biases downward 

RUCO's cost of equity estimates. 

PLEASE SUMMARIZE THE FLAWS IN RUCO's CAPM APPROACH. 

The primary flaw in RUCO's CAPM analysis stems from an inconsistency 

between the inputs he uses to implement the CAPM and empirical studies which 

support the proxy for the RF in the model to be no less than the expected return 

on long-term Treasury rates. At page 29, Mr. Rigsby points to William Sharpe as 

an authority on the CAPM. But, in Professor Sharpe's textbook, Sharpe reports 

that empirical studies indicate the proxy for RF must be larger than the low 

Treasury rates RUCO uses to implement the model. This inappropriate choice 

for RF leads RUCO to estimate CAPM costs of equity that are lower than the 

cost of investment grade debt and thus would be confiscatory. At page 58, of Mr. 

Rigsby's direct testimony he offers his opinion that forecasted rates tend to be 

overly optimistic. Other studies have found forecasts are not biased. In such a 

case, it is more appropriate to rely on long-term interest rates expected during 

the period new prices for utility services will be in place. 

Arithmetic Versus Geometric Annual Averarres 

WHAT IS THE MAIN POINT YOU MAKE IN THIS SECTION OF YOUR 

REBUTTAL TESTIMONY? 

The main point is that, to the extent that one believes historical data provide 

useful information for the determination of future growth rates and required 

returns on equity, the analyst should rely on arithmetic annual averages to make 

such growth projections and required ROE determinations. Geometric annual 

averages like RUCO uses routinely produce negatively biased estimates of future 

growth and negatively biased estimates of ROES required by investors and thus 

A,- 
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4. 

3. 

4. 

should nof be given any weight in cost of capital analyses. No weight should be 

given to any growth rate or ROE estimate that is based in whole or in part on 

geometric annual averages of past data. 

WHEN SHOULD GEOMETRIC ANNUAL AVERAGES BE CONSIDERED BY 

INVESTORS? 

Though the geometric annual average could be useful to examine what has 

happened in the past, it should not be used to determine estimates of expected 

future returns or future growth rates. Even if one believes that future growth for 

water utilities will be similar to growth in the past, it is conceptually incorrect to 

use past geometric annual average growth rates to determine future growth or 

future returns in the future. 

WHAT IS THE EFFECT OF USING A GEOMETRIC ANNUAL AVERAGE TO 

CALCULATE GROWTH RATES AND MARKET RISK PREMIUMS? 

It improperly lowers the cost of equity estimates produced by the DCF model and 

CAPM, which is undoubtedly a factor that influenced RUCO to use that 

approach . 

WHAT IS THE RELATIONSHIP BETWEEN ARITHMETIC ANNUAL AVERAGE 

RETURNS AND GEOMETRIC ANNUAL AVERAGE RETURNS? 

The relationship between arithmetic annual average returns (A) and geometric 

annual average returns (G) is approximately: 

A - M G + Var(A)/2, 

Where the arithmetic average annual return ("A") is approximately equal to the 

geometric annual average return ("G") plus the variance in the arithmetic return 

(Var(A)) divided by 2." 

If in the special case where a return or growth rate is exactly the same in 

every period, the variance would be zero and the two returns would be the same. 

Morningstar, lbbotson SBBl2008 Valuation Yearbook, p. 97. 

:\RATECASEUOl 0 WESTERN GROUP AMENDED\RebunalVEPP\Final_OlO512.doa 
M2WMG:LAR:JRC 1/5/2012 5.02 PM 

26 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I 5  

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

P. 

4. 

However, this is not the case for non-risk free assets. Thus, if one believes 

future growth (or future returns) and variance in future growth (returns) will be 

similar to what has occurred in the past, the arithmetic annual average growth 

rate must be used to determine equity costs or the utility will be unable to achieve 

the past geometric annual average growth. RUCO's proposal to consider past 

geometric annual average growth and past geometric annual averages of returns 

is a results-driven way to make sure a utility will not attain the forecasted growth 

or earn returns in the future that have occurred in the past. 

DO YOU HAVE A SIMPLE EXAMPLE WHICH ADDRESSES THE ISSUE? 

Yes. I have attached a copy of Appendix 4-A of Roger Morin's 2006 book New 

Regulatory Finance to this rebuttal testimony (See Exhibit TMZ-RB6). Morin 

provides a thorough discussion of this issue and cites several academic studies 

which explain why the arithmetic annual average is the appropriate concept to 

adopt when relying on past data to forecast future growth or required ROEs. 

One of the examples he provides is from Brealey, Myers and Allen's 2006 

graduate textbook in corporate finance. Brealey, Myers and Allen provide an 

excellent example showing that with a possibility of annual returns of -IO%, 

+IO% and +30% for a fictional entity "Big Oil" that does not pay dividends, the 

expected return is 10% (an average of the three potential returns) and with an 

initial investment of $100 in that stock, the expected end-of period value of the 

stock is $1 I O .  Brealey, Myers and Allen show that this 10% return must be the 

discount rate used to determine the present value of the stock of $100. They 

also show that the compound average return of 8.8% ($100 x 1.1 x .9 x 1.3) = 

$108.77, (the geometric annual average return), is less than the opportunity cost 

of capital. Thus, if this were a utility stock and a regulator set the return at only 

8.8%, investors would not be willing to invest in that utility stock because the 

opportunity cost of investing elsewhere is 10%. Mr. Rigsby recommends that the 

equivalent of this 8.8% ROE be included in the average of ROEs they suggest 

e- 
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are acceptable to investors when that is just not the case. The 8.8% ROE is less 

than the opportunity cost of capital of 10%. Thus if the 8.8% is given any weight 

at all, even a 25% weight, the authorized ROE would be 9.7% which is less than 

cost of capital, 10%. 

IS THERE A HIDDEN FLAW IN APPROACHES THAT RELY ON GEOMETRIC 

ANNUAL AVERAGE RETURNS ON EQUITY AS A MEASURE OF FUTURE 

REQUIRED ROES? 

Yes. The hidden flaw is the approach assumes investors already know what will 

happen in the future when they do not. In effect, it assumes investors will know 

the final outcome when that is never the case with investments in common 

stocks. If an investor actually expected he/she would only get an 8.8% return 

when a 10% return is required, the investor would be better off investing in 

assets other than the regulated utility. 

DOES THE SAME CONCEPT APPLY TO ESTIMATED GROWTH RATES? 

Yes. A geometric annual average of past EPS growth compares EPS at the 

beginning and end of a period. But by comparing EPS at only two points in time, 

the metric totally ignores the variance in EPS experienced by the company being 

considered. If it is believed that past EPS growth is a harbinger of future growth, 

each of the annual changes in EPS growth during the entire period should be 

considered. 

RESPONSES TO ACC STAFF'S COST OF EQUITY RECOMMENDATION 

HOW DID STAFF DETERMINE ITS RECOMMENDED ROE IN THIS CASE? 

Staff did not prepare a cost of equity estimate for Arizona Water in this case. Mr. 

Michlik recommended a ROE of 10% that was computed by averaging the 

Commission-authorized ROE of 10.4% from Decision No. 72498 (Las Quintas 

Serenas Water) and a Staff cost of equity estimate of 9.6% prepared in August 

201 1 for CM II (Docket No. W-023704-10-0519). 
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DID STAFF RECOGNIZE ARIZONA WATER IS MORE RISKY THAN THE 

WATER UTILITIES SAMPLE USED TO DETERMINE THOSE COST OF 

EQUITY ESTIMATES? 

No. Staff did not address differences in risk of companies used to determine its 

ROE recommendation and the company-specific risks of Arizona Water. It did 

not respond to my testimony which points out Arizona Water requires a risk 

premium of at least 50 basis points. Staff also did not increase the 9.6% ROE it 

found to be reasonable for CM II for differences in financial risk of Arizona Water 

and CM II. CM II is a utility with a 100% equity ratio. Because Arizona Water 

with 49% long-term debt and only 51% equity has much higher financial risk than 

CM II, it requires a risk premium for the difference in leverage as well as the 

other factors I discuss in my direct testimony. 

IS IT IMPORTANT TO CONSIDER THE CURRENT MARKET RISK PREMIUM 

IN ESTIMATING THE COST OF EQUITY? 

Yes. At present, the financial markets have been impacted by the so- 

called "Great Recession" which has increased the general market risk 

associated with equity investments. Also, ACC Staff routinely presents 

CAPM estimates based on an estimate of the current MRP. 

HAS THE METHOD USED BY STAFF TO CALCULATE THE CURRENT 

MARKET RISK PREMIUM BEEN ADOPTED BY THE COMMISSION IN 

WATER AND WASTEWATER UTILITY RATE CASES? 

Yes. 

Commission adopted Staffs CAPM estimate, explaining: 

In a prior Arizona Water Western Group rate case, for example, the 

[Wlhile interest rates have gone up, the cost of equity for the 
market as a whole has decreased, while the cost of equity 
for utilities has remained relatively stable. Staff states that 
while its witness [in Arizona Water's prior rate case] 
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estimated an overall market risk premium at 13.1%, its 
current estimate is 7.8% ... 11 

A similar discussion appears in Decision No. 69164, which involved a request for 

rate increases by an Arizona wastewater utility.12 In that case, Staffs cost of 

capital witness testified that changes in interest rates do not mean that the cost 

of equity will also change or even move in the same direction as interest rates. 

Thus, "while interest rates increased between the filing of [the Staff witness'] 

direct and surrebuttal testimonies, from 3.3% to 4.7%, Staffs current MRP 

declined from 13.1% to 5.7%, thereby offsetting the interest rate increase (Tr. 

71 9-722)."13 

A similar phenomenon is present when comparing costs of equity in this 

case and Staff estimates of the cost of equity in Docket No. W-023704-10-0519. 

In the CM II case, Staff estimated the current MRP to be 10.25% (Schedule JCM- 

3). As of December 23, 201 1, the current market risk premium has increased to 

14.0%. 

SHOULD THE CAPM ESTIMATE BE BASED ON THE CURRENT TREASURY 

BOND RATE? 

No. The CAPM estimate should be based on an average of long-term Treasury 

bond rates expected during the future period when the Company's new rates will 

be in effect. 

HAS STAFF PROVIDED ANY EVIDENCE TO REFUTE YOUR PROPOSED 

RISK PREMIUM OF 50 BASIS POINTS FOR ARIZONA WATER? 

No. If anything, it provides support for Arizona Water being authorized a ROE in 

excess of the 9.6% it recommended in the CM II case. CM II has 100% equity 

and no debt and thus it has less financial risk than Arizona Water, which has only 

~~ 

I '  Decision No. 68302 at 38. 

l 3  Decision No. 69164 at 25. 
Black Mountain Sewer Corp., Decision No. 69164 (Dec. 5, 2006). 
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51% equity and 49% long-term debt. This difference in financial risk supports 

adoption of a higher ROE, thus a risk premium, for Arizona Water. 

DOES THIS COMPLETE YOUR REBUTTAL TESTIMONY? 

Yes. 
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ARIZONA WATER COMPANY 
DOCKET NO. W-01812A-10-0517 

Line 

1 

2 

3 

4 

5 

6 

7 

Rebuttal Table 1 

Calculate br Growth on Mid-Period Basis 

Projected ROE Reported by Value Line 

Value Line Forecast of BVPS Growth 

FERC formula correction of ROE 

Forecasted DPS 

Forecasted EPS 

Forecasted Retenion Ratio 

br Growth on mid-period equity 

Notes and Sources: 

AWR 

12.00% 

2.00% 

12.12% 

$1.28 

$2.50 

48.80% 

5.91% 

CWT 

11 .OO% 

3.00% 

11.16% 

$0.70 

$1.35 

48.15% 

5.37% 

SJW 

8.00% 

2.50% 

8.10% 

$0.82 

$1.40 

41.43% 

3.36% 

WTR 

12.50% 

6.00% 

12.86% 

$0.78 

$1.40 

44.2 9% 

5.70% 

Average 

10.9% 

3.4% 

11.1% 

89.5% 

166.3% 

45.7% 

5.1% 

a/ FERC formula is adjusted ROE = ROEVL * 2 ((I+BVPSg))/(2+BVPSg), where ROEVL is 

b/ Other data reported by RUCO or Value Line. 
the ROE reported by Value Line. 
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ARIZONA WATER COMPANY 
DOCKET NO. W-01812A-10-0517 

Rebuttal Table 2 

Make RUCO's Calculation of br+ sv Growth Consistent with 
Assumptions of the DCF Model 

COMPANY - br + SV=S*I (M/B -I) 

AWR 5.91% + 2.50% * [ 1.68 ] - 1 
CWT 5.37% + 2.25% * [ 1.68 ] - 1 
SJW 3.36% + 4.00% * [ 1.70 ] - 1 
WTR 5.70% + 0.70% * [ 2.41 ] - 1 

AVERAGE 

Notes and Definitons 

AWR = AMERICAN STATES WATER COMPANY 
CWT = CALIFORNIA WATER SERVICES GROUP 
SJW = SJW CORPORATION 
WTR = AQUAAMERICA, INC. 

Corrected 
br+sv 

7.61 % 
6.91 % 
6.14% 
6.68% 

6.83% 

- - 

- - 
- - 
- - 
- - 
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ARIZONA WATER COMPANY 
DOCKET NO. W-01812A-10-0517 

Rebuttal Table 3 

Corrected br+sv Growth Reported by RUCO and Various Growth Rates Reported by RUCO and Indicated Sources 

VALUE LINE PROJECTED ANALYSTS FORECASTS 
COMPANY br+sv-' bb & PRICE-u BVPS-M Zacks-b/ Reuters Yahoo!-d/ 

AWR 7.61% 5.5% 4.0% 9.0% 2.0% 12.00% 7.65% 7.65% 
15.00% CWT 6.91% 6.0% 3.0% 11.4% 3.0% 10.00% 7.00% 

SJW 6.14% 7.5% 3.5% 10.6% 2.5% na na 14.00% 
WTR 6.68% 10.5% 5.5% 8.9% 6.0% 8.30% 7.60% 6.67% 

Average 7.4% 4.0% 10.0% 3.4% 10.1% 7.4% 10.8% 

Average for Category 6.83% 6.19% 9.45% 

COMPANY 
AWR 
CWT 
SJW 
WTR 

HISTORIC GROWTH 

11.50% 2.50% 7.0% 5.00% 
w &  PRICE-^' BVPS-~ 

6.50% 1 .OO% 7.1% 5.50% 
NMF-" 5.50% 14.4% 6.50% 
4.50% 8.00% 16.7% 7.00% 

Average 7.50% 4.25% 11.3% 6.00% 

Average for Category 7.27% 

OVERALL 
AVERAGE 

7.27% 
7.57% 
8.74% 
7.74% 

7.83% 

7.83% 

Notes and Sources: 
a/ br + sv growth calculated in Rebuttal Table 2. 
b l  As reported by RUCO. 
d Price increase projected by Value Line 
d l  Reported on the Internet December 7, 201 1. 
e/ Growth during the last 15 years. 
f/ Not meaningful if negative. Also, negative growth reflects SJW Corp having abnormally high earnings at start of period. 

ANALYSTS 
EPS 

FORECASTS 

8.20% 
9.50% 
10.75% 
8.27% 

9.18% 

9.18% 
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ARIZONA WATER COMPANY 
DOCKET NO. W-01812A-10-0517 

Rebuttal Table 4: Various Methods Used to Estimate Dividend Yields 

A. California PUC Division of Rate Paver Advocates Method (D, = Dn *(I +qkd': 
AVG STOCK PRICE ESTIMATED DIVIDEND 

COMPANY 09/26/2011 - 11/18/2011 DlVl DEND YIELD-al 

(PER SHARE) (PER SHARE) 

AWR 
CWT 
SJW 
WTR 

$34.48 
$18.08 
$23.23 
$21 5 6  

$1.25 
$0.69 
$0.78 
$0.74 

3.62% 
3.81 % 
3.36% 
3.43% 

AVERAGE DIVIDEND YIELD: 3.55% 

B. ACC Staff Method (D, = dn + 3*ldn*(1 +a)lkd/ 

COMPANY 

AWR 
CWT 
SJW 
WTR 

C Method AdoDted bv RUCO 

COMPANY 

AWR 
CWT 
SJW 
WTR 

AVG STOCK PRICE 

(PER SHARE) 
09/26/2011 - 11/18/2011 

$34.48 
$1 8.08 
$23.23 
$21.56 

ESTIMATED DIVIDEND 
DIVIDEND YIELD 

(PER SHARE) 

$1.18 
$0.65 
$0.74 
$0.70 

3.43% 
3.60% 
3.17% 
3.24% 

AVERAGE DIVIDEND YIELD: 3.36% 

AVG STOCK PRICE ESTIMATED 
09/26/2011 - 11/18/2011 DIVIDEND 

(PER SHARE) (PER SHARE) 

$34.48 
$1 8.08 
$23.23 
$21 5 6  

$1.12 
$0.62 
$0.69 
$0.66 -b' 

AVERAGE DIVIDEND YIELD: 

Notes and Sources: 
a/ Per DRA method, dividend yields are corrected for time value of money. 
b/ Current dividend for the next 12 months reported by Value Line for WTR. 
c/ Prices and growth rates from RUCO Schedules except where indicated. 
d/ do stands for quarterly dividend while Do stands for annual dividend. 

DIVIDEND 
YIELD 

3.25% 
3.41% 
2.98% 
3.06% 

3.17% 
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ARIZONA WATER COMPANY 
DOCKET NO. W-01812A-10-0517 

Rebuttal Table 5 

Forecasts of Treasury Securities Rates 
2012 - 2014 

Long-Term Treasury Rate Forecasts 
Blue Chip Consensus 
Value Line-b/ 
Average 

Intermediate-term Treasury Rate Forecasts 
5-Year Treasury Rate Forecasts 

Blue Chip Consensus Forecasts-a8b’ 
Value Line-b’ 

Blue Chip Consensus Forecasts-a8b’ 
Value Line-b/ 
Average 

1 O-Year Treasury Rate Forecasts 

Baa Corpoarate bond yeild forecasts 
Blue Chip Consensus 
Value Line-b/ 
Average 

- 2012 

3.70% 
3.90% 

1.50% 
na 

2.60% 
na 

- 201 3 2014 Averaae 

4.20% 4.80% 
4.10% 4.50% 

4.20% 

2.20% 3.10% 
na na 

3.20% 4.00% 
na na 

2.77% 

5.50% 5.70% 6.40% 
na na na 

5.87% 
Sources and Notes: 
a/ Blue Chip forecasts for 4th Quarter 2012 and long-term consensus forecasts 

b l  Value Line Quarterly forecasts dated November 25, 201 1. 
for 2013 and 2014 dated December 1,201 1. 
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