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1. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

ARIZONA WATER COMPANY 

Rebuttal Testimony of 

Fredrick K. Schneider 

a 
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 85015. 

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') and the 

Residential Utility Consumer Office (I'RUCOII). 

WHAT IS THE PURPOSE OF YOUR REBUTTAL 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 REBUTTAL TESTIMONY ORGANIZED? 

My rebuttal testimony is presented in five sections including this introductory 

Section 1. In Section It, I present the Company's response 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 

Maintenance") expenses to provide the required and necessary system 

maintenance. In Section Ill, I respond to Staff witness Mr. Michlik, and RUCO 
U:\RATECASE\2011 EASTERN GROUP\Rebuttal\Sdneider\Final~O4OElZ.doc 
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4. 

1. 

a. 

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

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 recommendation that the Company retire certain utility 

plant in the Superstition system. In Section V, I respond to Staff witness Mr. 

Michlik, related to his recommended reduction in the Company's proposed off- 

site facilities fee. 

ARE YOU SPONSORING ANY EXHIBITS WITH YOUR REBUTTAL 

TESTIMONY? 

Yes. I am sponsoring the following exhibits: 

FKS-RBI - Superstition 1 O-Year Infrastructure Replacement Cost Estimate. 

FKS-RB2 - Bisbee 1 O-Year Infrastructure Replacement Cost Estimate 

FKS-RB3 - Oracle 1 O-Year Infrastructure Replacement Cost Estimate 

FKS-RB4 - Buried No Longer: Confronting America's Water Infrastructure 

Challenge, American Water Works Association, 201 2 

FKS-RBS - 2009 Infrastructure Fact Sheet, American Society of Civil Engineers, 

2009. 

FKS-RB6 - Drinking Water Infrastructure Needs Survey and Assessment - 
Fourth Report to Congress, Environmental Protection Agency, 2009. 

FKS-RB7 - Dawn of the Replacement Era - Reinvesting in Drinking Water 

Infrastructure, American Water Works Association, 2001. 

FKS-RB8 -A Report on Arizona Water Company's Plan to Reduce Water 

Losses, dated December 30,201 1. 

FKS-RB9 - Request for Bids to Perform Required Repairs -Well No. 17 in 

Miami. 

FKS-RBI 0 - Construction Placed in Service Notice - Well No. 17 in Miami 

Pumpinn and Transmission and Distribution Maintenance Expense 

DO YOU AGREE WITH STAFF WITNESS MICHLIK'S RECOMMENDATION AT 

PP. 20-23 OF HIS DIRECT TESTIMONY THAT THE COMPANY'S PRO 

l~\RATECASEuoli EASTERN GROUP\Rebunal\SchneideNinal_D40812.doc 
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A. 

Q. 

4. 

FORMA ADJUSTMENT TO PUMPING AND T&D MAINTENANCE EXPENSES 

BE REMOVED? 

No. The adjustment is required to normalize routine and ordinary pumping and 

T&D maintenance expenses. As explained by Mr. Reiker in Section IV of his 

rebuttal testimony, as a result of cost-cutting measures implemented by the 

Company in 2008, the Test Year levels of Pumping and T&D maintenance 

expenses were abnormally low and are not representative of the level of costs 

that would be prudently incurred going forward. As a result, these expenses 

require normalization in this proceeding. 

CAN THE COMPANY POSTPONE MAINTENANCE INDEFINITELY? 

No. The temporary cost-cutting measures mentioned above were in response to 

the economic downturn and cannot be continued without the undesirable 

consequences Mr. Michlik cautions about in his direct testimony on page 21 , line 

25 through page 22, line 1, 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." 

Continuing these cost-cutting measures indefinitely will lead to long-term 

maintenance problems including premature pump and motor repairs, loss of 

water system efficiency and increases in lost and unaccounted for water. For 

these reasons, the Company proposed the pro forma adjustment to this expense 

item. 

Mr. Michlik agrees with the Company that inadequate maintenance 

causes undesirable consequences. Clearly, Mr. Michlik also agrees with the 

Company's assessment that Pumping and T&D Maintenance is critical and 

important. But Mr. Michlik's recommendation to remove the Company's pro 

forma adjustment to Pumping and T&D Maintenance expenses is inconsistent 

I:\RATECAS02011 EASTERN GROUP\Rebuttal\Schneider\Fins1_040g12.do 
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A. 

with his statement about the dangers associated with performing inadequate 

maintenance. 

IF THE COMPANY PERFORMS ROUTINE 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 on pages 42, 68 and 83 

and Graphs 5-7, 6-7 and 7-6 of Exhibit FKS-13 ("Water Loss Reduction Program 

For Water Systems In The Eastern Group") included below, despite the fact that 

leaking water mains and service lines have been, and are being, repaired, the 

frequency and number of leaks and breaks is increasing: 

Graph 5-7 Water Leaks by Type and Year - Superstition Division 
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Graph 6-7 Water Leaks by Type and Year - Oracle Water System 
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Graph 7-6 Water Leaks by Type and Year - Bisbee Water System 
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The required maintenance the Company performs on these underground 

facilities is primarily related to locating and repairing leaks and breaks as they 

occur. The point that RUCO misses is that there comes a point when making 

repairs cannot keep up with increasing numbers of leaks and breaks, and 

replacement of the water main is necessary. According to the Company's 
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A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

detailed analysis submitted as Exhibit FKS-13 and the replacement cost 

analyses submitted as Exhibits FKS-14, 15 and 16 (attached hereto as Exhibit 

FKS-RBI, RB2 and RB3), there are over 370,000 feet of water mains and 8,700 

failing plastic and galvanized service lines that can no longer be reliably repaired 

and must be replaced. 

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 continued leaks, main breaks, water losses 

and the types of negative consequences Mr. Michlik concedes on page 21, line 

25 through page 22, line 1 of his direct testimony. 

DOES RUCO AGREE WITH THE COMPANY THAT THE TEST YEAR LEVEL 

OF PUMPING AND T&D MAINTENANCE EXPENSE WAS ABNORMALLY 

LOW? 

Yes. 

DOES STAFF SUGGEST THIS ROUTINE REQUIRED MAINTENANCE BE 

ELIMINATED BY THE COMPANY? 

No. Mr. Michlik agrees with the Company on the need to perform this required 

maintenance work. Mr. Michlik even acknowledges and concedes the problems 

that will occur if required maintenance is not completed. 

HAS THE COMPANY PERFORMED CRITICAL PUMPING AND T&D 

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 in order to maintain safe, reliable and adequate water 

service. This responsibility is always a priority of the Company. The Company 

u:wTECASEVOl 1 EASTERN GROUP\Rebunal\SchneMellFinal_M0812.doc 
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a. 

4. 

prioritized the most critical maintenance and temporarily postponed less-critical 

maintenance wherever possible to cut costs. However, even less-critical 

maintenance becomes critical when postponed too long. Temporarily postponing 

less-critical maintenance to cut costs, where possible, was prudent during the 

severe economic crisis that started in 2008. However, postponing less-critical 

maintenance was intended to be only temporary. Again, short-term 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 emergency maintenance, on a normal 

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

expenses is prudent and necessary. 

Water Loss and the Companv's Proposed Distribution Svstem 

Improvement Charae C"DSlC"l 

DOES THE COMPANY AGREE WITH STAFF'S AND RUCO'S 

RECOMMENDED DENIAL OF THE DSIC? 

No. The Company's 91 -page detailed report, "Water Loss Reduction Program 

for Water Systems in the Eastern Group" 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 Superstition, Bisbee and Oracle water systems aging and failing water mains 

and service lines. Neither Staff nor RUCO dispute the need to replace this aging 

infrastructure. The Eastern Group water systems have water mains which were 

installed as early as 1906 and have been in service for more than 100 years. 

There have been numerous studies completed by various agencies, associations 

and universities which have quantified the looming aging infrastructure 

phenomenon the United States Water Industry is facing. Four of these studies 

are attached hereto as Exhibits FKS-RB4, FKS-RBS, FKS-RB6 and FKS-RB7. 

l:WATECASEVOI ? EASTERN GROUP\Rebunal\Schneide~inal_040B12.doc 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

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

for timely recovery of the increased cost of service related to the capital outlay 

that led the Pennsylvania PUC and others to adopt a DSIC. In addition, 

Company witnesses Mr. Harris and Ms. Ahern further discuss the need for the 

Commission to approve a DSlC in this case. 

WHAT DOES THE COMPANY'S "WATER LOSS REDUCTION PROGRAM 

FOR WATER SYSTEMS IN THE EASTERN GROUP" REPORT SHOW? 

The report completed and submitted as Exhibit FKS-13 shows that nearly 

$67 million of water mains and service lines in the Eastern Group have reached 

or are nearing the end of their useful lives and must be replaced. This is detailed 

in Exhibit FKS-14, FKS-15 and FKS-16, which are attached hereto as Exhibits 

FKS-RBI , FKS-RB2 and FKS-RB3, respectively. Mr. Harris discusses the 

magnitude of these required utility plant replacements compared to other 

Commission-approved cost recovery mechanisms the Company has successfully 

implemented. Ms. Ahern discusses the need for a DSlC to support these 

required utility plant replacements in further detail in her rebuttal testimony. 

HAS STAFF OR RUCO DISPUTED THE CONCLUSIONS OF THE 

COMPANY'S ANALYSIS? 

No. In fact, Staff witness Ms. Stukov agrees that many of these aging and 

failing water mains and service lines need to be replaced. Specifically, she 

recommends the Company implement its 3-year replacement plan in the 

Superstition-Miami, Cochise-Bisbee and Oracle water systems. 

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: 

U:v?ATECASNOl1 EASTERN GROUPWebunaPSchneide~inal_040gl2.doc 
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a. 

4. 

V. 

a. 

9. 

“That Arizona Water Company shall reduce the non-account 
water for each of its systems to less than 10 percent by July 1, 
201 1. For those systems that have not achieved a water loss 
rate of less than 10 percent by July 1 , 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. 
The water loss report should be filed with Docket Control, as a 
compliance item in this docket, by no later than December 31, 
201 1 .It 

A copy of that report is attached hereto as Exhibit FKS-RB8. 

WHAT DOES THE WATER LOSS REPORT CONCLUDE? 

That 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 extensive investments in replacement 

infrastructure. 

HAS STAFF PROPOSED AN ALTERNATIVE TO THE COMPANY’S 

PROPOSED DSIC? 

Yes. Mr. Miclik proposed what Staff calls the Sustainable Water Loss 

Improvement Program or “SWIP” for short. Mr. Harris addresses the SWIP in his 

rebuttal testimony. 

Utilitv Plant Pro Forma Adiustments 

DO YOU AGREE WITH STAFF WITNESS MICHLIK‘S RECOMMENDED 

ADJUSTMENT TO RETIRE MIAMI WELL NO. 17 IN THE SUPERSTITION 

SYSTEM? 

No. The Company informed Staff witness Ms. Stukov that the Company plans to 

make the needed repairs to the Company’s Miami Well No. 17. In fact, Well No. 

17 is one of the Miami water system wells which the Company routinely uses to 

LQATECASEWH 1 EASTERN GROUP\Rebunal\Schneie~inaI-O4~12 doc 
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3. 

4. 

provide Miami customers with safe, reliable and adequate water service, but the 

well needed to be repaired. A copy of the Company’s request for bids to perform 

the required repairs to Well No. 17 is attached hereto as Exhibit FKS-RB9 

Based on this information, Miami Well No. 17 cannot and should not be retired 

from service. 

WHAT IS THE STATUS OF MIAMI WELL NO. 17? 

The well is in service and the Company is using this well to provide water service 

to its Miami customers. A copy of the Company’s Construction Placed in Service 

Notice for Well No. 17 is attached hereto as Exhibit FKS-RBI0 documenting that 

the required repairs have been completed. 

IS STAFF QUESTIONING THE NEED FOR THIS CRITICAL UTILITY PLANT? 

No. 

Off-Site Facilities Fee 

DO YOU AGREE WITH STAFF WITNESS MICHLIK‘S RECOMMENDED OFF- 

SITE FACILITIES FEE OF $1500 FOR A 518 x 3/4-INCH METER? 

No. The Company proposed a $3,500 Off-Site Facilities Fee, but the $1,500 fee 

proposed by Staff will prevent the Company from attaining the funds needed to 

construct the Superstition CAP Regional Surface Water Treatment Plant 

(“Superstition CAP Treatment Plant”) when it is needed. The Superstition CAP 

Treatment Plant is critical to meeting the future water supply demands of the 

Company’s customers with a long-term, cost effective, sustainable and 

renewable water supply. Without the necessary funds, the Company is unable to 

construct the facilities required to use its CAP water supplies in a timely manner, 

thereby causing the Company to rely more heavily upon groundwater, which is 

not sustainable. A lower fee will delay the construction of the facilities needed to 

utilize CAP water, thereby leading to construction cost increases and additional 

delays. 

WTECASNOI  1 EASTERN GROUP\Rsbunal\SchneidellFinal-~lZ.doc 
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4. 

a. 
4. 

Staff has offered no evidence that the Company's proposed fee is not 

reasonable, and has not explained where water supplies will be added until the 

Superstition CAP Treatment Plant can be completed. 

DID THE COMPANY ESTIMATE THE COST OF CONSTRUCTING THE 

SUPERSTITION CAP TREATMENT PLANT? 

Yes. As shown in Exhibit FKS-7, the Company estimated the Superstition CAP 

Treatment Plant Construction would cost $8.8 million if constructed today. By 

2028, the year in which the Superstition CAP Treatment Plant construction is 

anticipated to be completed, the facility is projected to cost nearly $13.4 million. 

Therefore, the cost of construction used in determining the fee should be 

$13,384,000 as noted in Exhibit JDH-7 included in Mr. Harris' direct testimony. 

DOES THAT CONCLUDE YOUR REBUTTAL TESTIMONY? 

Yes. 
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:KS;JMR: JRC 14/7/12 1 10:13 AM 13 



FKS=RBl 



DATE PREPARED: 
ARIZONA WATER COMPANY 

MRL I FKS 
ROJECT LOCATION: 

PRELIMINARY COST ESTIMATE I 7/1/2011 
REPARED BY: APPROVED BY SYSTEM: DIVISION: 

S U PE RSTlTlO N SUPERSTITION 
PROJECT NUMBER: REFERENCE MAP: 

~ $ 68,748 

58,480 

2,786,912 

578,494 

109,568 

3,490,644 

4,794,612 

7,050,000 

12,750,000 

SUPERSTITION DIVISION IO-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

1,OI I 

860 

40,984 

5,903 

856 

51,333 

70,509 

2,350 

MATERIALS AND LABOR 

LF $ 68 REPLACE 1910-1919 MAINS W/ 6" DIP 

LF 68 REPLACE 1920-1929 MAINS W/ 6" DIP 

LF 68 REPLACE 1930-1939 MAINS W/ 6 DIP 

LF 98 REPLACE 1930-1939 MAINS W/ 8" DIP 

LF 128 REPLACE 1930-1939 MAINS W/ 1 2  DIP 

LF 68 REPLACE 1940-1949 MAINS W/ 6 DIP 

LF 68 REPLACE PROBLEMATIC MAINS 1950&NEWER W16" DIP 

EA 3,000 REPLACE SERVICES ON MAINS 191 0-1 949 

QUANTITY I UNIT I $/UNIT I DESCRIPTION 

4,250 EA 3,000 REPLACE PLASTIC SERVICES 

I I I 

) SUBTOTAL - MATERIALS AND LABOR 

I) PERFORMANCE BOND @ 1.5% OF LINE (1) 

1) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 
~ ~~~~ 

b) SUBTOTAL - LINES (I), (2) AND (3) 

I) OVERHEAD - 15% OF LINE (4) 

1) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 
~ ~~~ 

UBTOTAL - LINES (4), (5) AND (6) 

STIMATED COST OF CONSTRUCTION 

~ 

31,687,458 

475,312 

2,218~ 22 

$ 34,380.892 

5,157,134 

2 , 062 , 854 

$ 41,600,880 

$ 41,600,880 



FKS-RB2 



i ARIZONA WATER COMPANY 

PRELIMINARY COST ESTIMATE 7/1/2011 
PREPARED BY APPROVED BY SYSTEM DIVISION 

I 
PROJECT DESCRIPTION 

BISBEE WATER SYSTEM IO-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

MATERIALS AND LABOR 

i 

MRL I FKS 
ROJECT LOCATION: 

21 5 EA 2,000 REPLACE PLASTIC SERVICES 

BISBEE COCHISE 
PROJECT NUMBER: REFERENCE MAP: 

17,921,980 

268,830 

1,254,539 

$ 19,445,349 

2,916,802 

1,166,721 

$ 23,528,872 

(1) SUBTOTAL - MATERIALS AND LABOR 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
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ARIZONA WATER COMPANY 

PRELIMINARY COST ESTIMATE I 7/1/2011 
PREPARED BY: APPROVED BY: SYSTEM: DIVISION: 

I I 
PROJECT DESCRIPTION: 

ORACLE WATER SYSTEM IO-YEAR INFRASTRUCTURE REPLACEMENT PLAN 

MRL I FKS ORACLE SAN MANUEL 
PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP: 

(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 

(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 

(4) SUBTOTAL - LINES (I), (2) AND (3) 

(5) OVERHEAD - 15% OF LINE (4) 

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 

SUBTOTAL - LINES (4), (5) AND (6) 

ESTIMATED COST OF CONSTRUCTION 
AFH t_ 

ESTIMATED ITEM 
COST 

$ 587,895 

1,375,395 

20,631 

96,278 

$ 1.492.304 

22 3,846 

89,538 

$ 1,805,688 

$ 1,805,688 
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size and geographic region, but in some communities 
these infrastructure costs alone could triple the size of a 
typical family’s water bills. Other communities will need to 
collect significant “impact” or development fees to meet the needs of a growing 
population. Numerous communities will need to invest for replacement and 
raise funds to accommodate growth at the same time. Investments that may be 
required to meet new standards for drinking water quality will add even more to 
the bill. 

Although the challenge to  our water infrastructure has been less visible than other 
infrastructure concerns, it’s no less important. Our water treatment and delivery 
systems provide public health protection, fire protection, economic prosperity and 
the high quality of life we enjoy. Yet most Americans pay less than $3.75 for every 
1,000 gallons of safe water delivered to their taps. 

This report demonstrates that as a nation, we need to bring the conversation 
about water infrastructure above ground. Deferring needed investments today 
will only result in greater expenses tomorrow and pass on a greater burden to 
our children and grandchildren. It’s time to confront America’s water 
infrastructure challenge. 

The Era of Infrastructure Replacement. More than a decade ago 
the American Water Works Association (AWWA) announced that a new era was 
dawning: the replacement era, in which our nation would need to begin rebuilding 
the water and wastewater systems bequeathed to us by earlier generations. Our 
seminal report-Dawn of the Replacement Era-demonstrated that significant 
investments will be required in coming decades if we are to maintain the water 
and wastewater systems that are so essential to our way of life. 

Introduction. A new kind of challenge is emerging in the United States, one 
that for many years was largely buried in our national consciousness. Now it can 
be buried no longer. Much of our drinking water infrastructure, the more than one 
million miles of pipes beneath our streets, is nearing the end of its useful life 
and approaching the age at which it needs to be replaced. Moreover, our shifting 
population brings significant growth to some areas of the country, requiring larger 
pipe networks to provide water service. 

As documented in this report, restoring existing water 
systems as they reach the end of their useful lives and 
expanding them to serve a growing population will cost at 
least $1 trillion over the next 25 years, if we are to maintain 
current levels of water service. Delaying the investment can 
result in degrading water service, increasing water service 
disruptions, and increasing expenditures for emergency 
repairs. Ultimately we will have to face the need to “catch 
up” with past deferred investments, and the more we delay 
the harder the job will be when the day of reckoning comes. t, 

In the years ahead, all of us who pay for water service will 
absorb the cost of this investment, primarily through higher 
water bills. The amounts will vary depending on community 
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The Dawn report examined 20 water systems, using a relatively new technique 
to build what came to be called a “Nessie Curve” for each system. The Nessie 
Curve, so called because the graph follows an outline that someone likened to a 
silhouette of the Loch Ness Monster, revealed that each of the 20 water systems 
faced unprecedented needs to rebuild its underground water infrastructure-its 
pipe network. For each system, the future investment was an “echo” of the 
demographic history of the community, reflecting succeeding generations of 
pipe that were laid down as the community grew over many years. Most of those 
generations of pipe were shown to be coming to an end of their useful service 
lives in a relatively compressed period. Like the pipes themselves, the need for 
this massive investment was mostly buried and out of sight. But it threatens our 
future if we don’t elevate it and begin to take action now. 

The present report was undertaken to extend the Dawn report beyond those 
20 original cities and encompass the entire United States. The results are 
startling. They confirm what every water utility professional knows: we face 
the need for massive reinvestment in our water infrastructure over the coming 
decades. The pipe networks that were largely built and paid for by earlier 
generations-and passed down to us as an inheritance-last a long time, but 
they are not immortal. The nation’s drinking water infrastructure-especially the 
underground pipes that deliver safe water to America’s homes and businesses- 
is aging and in need of significant reinvestment. Like many of the roads, bridges, 
and other public assets on which the country relies, most of our buried drinking 
water infrastructure was built 50 or more years ago, in the post-World War II era 
of rapid demographic change and economic growth. In some older urban areas, 
many water mains have been in the ground for a century or longer. 

Given its age, it comes as no surprise that a large proportion 
of US water infrastructure is approaching, or has already 
reached, the end of its useful life. The need to rebuild these 
pipe networks must come on top of other water investment 

f needs, such as the need to replace water treatment plants 
and storage tanks, and investments needed to comply with ’ standards for drinking water quality. They also come on top 4 of wastewater and stormwater investment needs which- 

$ judging from the US Environmental Protection Agency’s 

i 

(USEPA) most recent ”gap analysis’’-are likely to be as large 
as drinking water needs over the coming decades. Moreover, 
both water and wastewater infrastructure needs come on I top of the other vital community infrastructures, such as 

6 streets, schools, etc. 

1 Prudent planning for infrastructure renewal requires credible, 
analysis-based estimates of where, when, and how much 
pipe replacement or expansion for growth is required. This 

report summarizes a comprehensive and robust national-level analysis of the 
cost, timing, and location of the investments necessary to renew water mains 
over the coming decades. It also examines the additional pipe investments we 
can anticipate to meet projected population growth, regional population shifts, 
and service area growth through 2050. 

.-- 
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This analysis is based on the insight that there will be "demographic echoes" in 
which waves of reinvestment are driven by a combination of the original patterns 
of pipe investment, the pipe materials used, and local operating environments. 
The report examines the reinvestment demands implied by these factors, along 
with population trends, in order to estimate needs for 
pipe replacement and concurrent investment demands to 
accommodate population growth. 

Although this report does not substitute for a careful and - 
detailed analysis at the utility level as a means of informing 
local decisions, it constitutes the most thorough and 
comprehensive analysis ever undertaken of the nation's 
drinking water infrastructure renewal needs. The keys to 
our analysis include the following: 

1. Understanding the original timing of water system 
development in the United States. 

"- I 2. Understanding the various materials from which pipes were 
made, and where and when the pipes of each material 
were likely to have been installed in various sizes. 

3. Understanding the life expectancy of the various types and 
sizes of pipe ("pipe cohorts") in actual operating environments. 

4. Understanding the replacement costs for each type and size of pipe. 

5. Developing a probability distribution for the "wear-out" of each pipe cohort. 

Methodology 
For this report, we differentiated across four water system size categories*: 

Very small systems (serving fewer than 3,300 people, representing 
84.5% of community water systems). 

Small systems (3,300 to 9,999 served, representing 8.5% of community 
water systems). 

Medium-size systems (10,000 to 49,999 served, representing over 
5.5% of systems). And, 

Large systems (serving more than 50,000 people, representing 
1.5% of community water systems). 

* Note that the water system size categories used in this analysis are not identical to the size 
categories USEPA uses for regulatory purposes. Note also that although data were analyzed 
based on these four size categories, some of the graphs that accompany this report combine 
medium-size and small systems. This is done for simplicity in the visual presentation, when the 
particular dynamics being represented are closely similar for medium-size and small systems. 
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Next, we divided the country into four regions (Northeast, Midwest, South, and 
West), as shown in Figure 1. These regions are not equal in population, but they 
roughly share certain similarities, including their population dynamics and the 

Figure 1: Regions Used In This ReDOrt 

historical patterns of pipe installation driven by those dynamics. Data published 
by USEPA, the water industry, and the US Census Bureau were tapped to obtain a 
solid basis for regional pipe installation profiles by system size and pipe diameter. 
The US Census Bureau has produced a number of retrospective studies of the 
changes in urban and rural circumstances between 1900 and 2000 that proved 
especially useful in this analysis. The report also used the AWWA Water/Stats 
database, the USEPA Community Water Supply Survey, and data from the 2002 
Public Works Infrastructure Survey (PWIS) as essential inputs in the analysis. 

Figure 2: Hlstoric investment Profile for All US Water Systems, 1850-2000 

In addition, we conducted a limited survey of professionals in the field concerning 
pipe replacement issues and other relevant "professional knowledge." The 
national aggregate for the original investment in all types and sizes of pipes is 
shown in Figure 2, while Figure 3 shows the aggregate current replacement value 
of water pipes by pipe material and utility size, totaling over $2.1 trillion. 
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Figure 3: Aggregate Replacement Value of Water Pipes by Pipe Material and Utility Size 
(millions 2010 Ss) 

pipe with 14 total variations (Figure 4) to estimate what kinds of pipe were installed 
in water systems in particular years. This was validated by field checking with a 
sample of water utilities as well as checking against the original Nessie analysis. 
Together these steps resulted in the development of 16 separate inventories 
(four regions with four utility sizes in each region), with seven types of pipe in 
each inventory, thus providing the most comprehensive picture of the nation‘s 
waterpipe inventory everassembled. Note that in some of the report’s graphs, 
“long-” and “short-lived” versions of certain pipe materials are combined, for 
purposes of visual simplicity in the presentation. 

In order to consider growth, it was also necessary to examine population trends 
across rural, suburban, and urban settings over the past century. US Census Bureau 

Figure 4 Historic Production and Use of Water Pipe by Material 
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projections of demographic trends allowed the development 
of infrastructure need profiles for growth through 2050 in 
each of the regions and utility size categories (for the latter 
purpose, city size was used as a proxy for utility size). 

The study generally assumes that utilities continue efforts 
to manage the number of main breaks that occur per mile 
of pipe rather than absorb increases in pipe failures. That 
is, the study assumes utilities will strive to maintain current 
levels of service rather than allow increasing water service 
outages. We assume that each utility’s objective is to make 
these investments at the optimal time for maintaining current 
service levels and to avoid replacing pipes while the repairs 
are still cost-effective. Ideally, pipe replacement occurs at 
the end of a pipe’s “useful life”; that is, the point in time 

when replacement or rehabilitation becomes 
less expensive in going forward than the costs of 
numerous unscheduled breaks and associated 
emergency repairs. 

With this data in hand and using the assumptions 
above, we projected the “typical” useful service 
life of the pipes in our inventory using the 
“Nessie ModeYTM. The model embodies pipe 
failure probability distributions based on 
many utilities’ current operating experiences, 
coupled with insights from extensive research 
and professional experiences with typical pipe 

conditions at different ages and sizes, according to pipe material. The analysis 
used seven different types of pipe in three diameters and addressed pipe 
inventories dating back to 1870. Estimated typical service lives of pipes are 

I Mirlwast I Arne I125 I120 I 8 5  I110 150 I100 185 155 I80 I105 I _ _  ~. a- . . . . - . . - -. - - . I I I I I I I 

South Large 110 I100 100 105 55 I100 I 8 0  I 5 5  I 7 0  105 

I I I 

Northeast Medium & Small 1 115 I 120 1 100 I 110 1 55 100 85 I100 I100 I100 

I I I I I I 

South Medium & Smali 105 100 100 105 55 I100 I 8 0  I 5 5  I 7 0  105 
1 I 

I West Medium & Small 1 1 0 5 1 1 0 0  175 1110 160 1105 175 170 195 175 I 
I I 

Northeast Very Small 115 I120 100 120 60 I100 185 I100 I100 I100 

, . . , -. . - -. . -. 
I I I I I I I I 

South Very Small I130 I110 I100 I105 155 I100 180 I 5 5  I 7 0  105 
I 

West Very Small I130 I100 175 I110 I 6 0  I105 165 I 7 0  I95 1 75 
LSL indicates a relatively long service life for the material resulting from some combination of benign ground conditions and 
evolved laying practices etc. 
SSL indicates a relatively short service life for the material resulting from some combination of harsh ground conditions and 
earlv lavina Dracfices. etc. 
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I. 2011 -2035 Totals 

Figure 6: Aggregate Needs for Investment in Water Mains Through 2035 and 2050, by Region 

l r  

d 
I 2011-2050 Totals 

192,493 

reflected in Figure 5. Note that the m u a l  lives of pipes may be quite different in a 
given utility. Because pipe life depends on many important local variables as well 
as upon utility practices, predicting the actual life expectancy of any given pipe is 
outside the scope of this study. Many utilities will have 
pipes that last much longer than these values suggest 
while others will have pipes that begin to fail sooner. 
However, these values have been validated as national 
"averages" by comparing them to actual field experience 
in a number of utilities throughout the country. The 
model also includes estimates of the indicative costs to 
replace each size category of pipe, as well as the cost 
to repair the projected number of pipe breaks over time 
according to pipe size. 

The analysis of pipe replacement needs is compiled in 
the Nessie Model by combining the demographically 
based pipe inventories with the projected effective 
service lifetimes for each pipe type. This yields an 
estimate of how much pipe of each size in each region 
must be replaced in each of the coming 40 years. 
Factoring in the typical cost to replace these pipes, 
we derive an estimate of the total investment cost for 
each future year. The model then derives a series of 
graphs (the Nessie curves) that depict the amount of 
spending required in each future year to replace each 
of the different pipe types by utility size and region. 
Aggregating this information, we derived the dollar value 
of total drinking water infrastructure replacement needs 

$ !  

i t .  

I over the coming 25 and 40 years for each utility size category per region, and for 
the United States. 

. .. 
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- Key Findings 
1. The Needs h e  Large. lnvestment needs for buried drinking water 
infrastructure total more than $2 trillion nationwide over the next 25 years, 
assuming pipes are replaced a t  the end of their service lives and systems are 
expanded to serve growing populations. Delaying this investment could mean 
either increasing rates of pipe breakage and deteriorating water service, or 
suboptimal use of utility funds, such as paying more to repair broken pipes 
than the long-term cost of replacing them. Nationally, the need is close to 
evenly divided between replacement due to wear-out and needs generated 
by demographic changes (growth and migration). 

Over the coming 40-year period, through 2050, these needs exceed $2.7 trillion. 
Replacement needs account for about 54% of the national total, with about 
46% attributable to population growth and migration over that period. 

Figure 6 (previous page) shows aggregate needs for investment in water mains 
through 2050, due to wear-out and population growth. 

2. Household Water Bills Will GO Up. Important caveats are 
necessary here, because there are many ways that the increased investment in 
water infrastructure can be allocated among customers. Variables include rate 
structures, how the investment is financed, and other important local factors. But 
the level of investment required to replace worn-out pipes and maintain current 
levels of water service in the most affected communities could in some cases 
triple household water bills. This projection assumes the costs are spread evenly 
across the population in a “pay-as-you-go” approach (See “The Costs Keep 
Coming” below). Figures 7 and 8 illustrate the increasing cost of water that can 
be expected by households for replacement, and for replacement plus growth, 
respectively. The utility categories shown in these figures are presented to depict 
a range of household cost impacts, from the least-to-the-most affected utilities. 

Figure 7: Costs per Household for Water Main Replacement by Utility Size and Region 
Water Main Costsper Household: Replacement (constant $2010) 

- - -  .~ - -  - - 

-- ._ - I - - _  J’ - 

I- 
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Figure 8: Costs per Household for Water Main Replacement Plus Growth 

Water Main Costs per Household. Replacement + Growth (constant $2010) 
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With respect to the cost of growth, other caveats are important. Many 
communities expect growth to pay or help pay for itself through developer fees, 
impact fees, or similar charges. In such communities, established residents will 
not be required to shoulder the cost of population growth to the extent that these 
fees recover those costs. But regardless of how the costs of replacement and 
growth are allocated among builders, newcomers, or established residents, the 
total cost that must be borne by the community will still rise. 

3. There Are Important Regional Differences. The growing 
national need affects different regions in different ways. In general, the South 
and the West will face the steepest investment challenges, with total needs 
accounting for considerably more than half the national total (see Figures 6 and 
9). This is largely attributable to the fact that the population of these regions is 
growing rapidly. In contrast, in the Northeast and Midwest, growth is a relatively 
small component of the projected need. However, the population shifts away 
from these regions complicate the infrastructure challenge, as there are fewer 
remaining local customers across whom to spread the cost of renewing their 
infrastructure. 
Figure 9: Water Main Replacement Costs per Region 
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This regional perspective reveals the inherent difficulty of managing infrastructure 
supply and demand. Although water pipes are fixed in place and long-lasting, the 
population that drives the demand for these assets is very mobile and dynamic. 
People move out of one community, leaving behind a pipe network of fixed 
size but with fewer customers to support it. They move into a new community, 
requiring that the water system there be expanded to serve the new customers. 

4. There Are Important Differences Based on System Size. 
As with many other costs, small communities may find a steeper challenge ahead 
on water infrastructure. Small communities have fewer people, and those people 
are often more spread out, requiring more pipe “miles per customer” than larger 
systems. In the most affected small communities, the study suggests that a 
typical three-person household could see its drinking water bill increase by as 
much as $550 per year above current levels, simply to  address infrastructure 
needs, depending as always on the caveats identified above. 

In the largest water systems, costs can be spread over a large population 
base. Needed investments would be consistent with annual per household 

cost increases ranging from roughly $75 to more 
than $100 per year by the mid-2030s, assuming 
the expenses were spread across the population 
in the year they were incurred. Figure 10 illustrates 
the differing total costs of required investment by 
system size. 

5. The Costs Keep Coming. The national- 
level investment we face will roughly double from 
about $13 billion a year in 2010 to almost 
$30 billion annually by the 2040s for replacement 
alone. If growth is included, needed investment 
must increase from a little over $30 billion today 
to nearly $50 billion over the same period. This level 
of investment must then be sustained for many years, 
if current levels of water service are to be maintained. 
Many utilities will have to face these investment 
needs year after year, for at least several decades. 
That is, by the time the last cohort of pipes analyzed 
in this study (predominantly the pipes laid between 
the late 1800s and 1960) has been replaced in, for 
example, 2050, it may soon thereafter be time to 
begin replacing the pipes laid after 1960, and so on. 
In that respect, these capital outlays are unlike those 

are incurred up front and aren’t faced again for many years. Rather, infrastructure 
renewal investments are likely to be incurred each year over several decades. 
For that reason, many utilities may choose to finance infrastructure replacement 
on a “pay-as-you-go” basis rather than through debt financing. 

atment plant or storage tank, where the capital costs 
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Figure 10 Total Water Main Replacement and Growth Needs by System Size 

Replacement and Growth, by System Size 
(billions 2OlO$sl I 

Totalwater Main Investment Needsforbset 
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rn Small 
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6. Postponing Investment Only Makes the Problem Worse. 
Overlooking or postponing infrastructure renewal investments in the near term will 
only add to the scale o f  the challenge we face in the years to come. Postponing 
the investment steepens the slope of the investment curve that must ultimately 
be met, as shown in Figure 11 (next page). It also increases the odds of facing 
the high costs associated with water main breaks and other infrastructure 
failures. The good news is that not all of the $1 trillion investment through 2035 
must be made right now. There is time to make suitable plans and implement 
policies that will help address the longer-term challenge. The bad news is that the 
required investment level is growing, as more pipes continue to age and reach the 
end of their effective service lives. 

As daunting as the figures in this report are, the prospect of not making the 
necessary investment is even more chilling. Aging water mains are subject to 
more frequent breaks and other failures that can threaten public health and 
safety (such as compromising tap water quality and fire-fighting flows). Buried 
infrastructure failures also may impose significant damages (for example, through 
flooding and sinkholes), are costly to repair, disrupt businesses and residential 
communities, and waste precious water resources. These maladies weaken our 
economy and undermine our quality of life. As large as the cost of reinvestment 
may be, not undertaking it will be worse in the long run by almost any standard. 

This suggests that a crucial responsibility for utility managers now and in 
the future is to develop the processes necessary to continually improve their 
understanding of the "replacement dynamics" of their own water systems. Those 
dynamics should be reflected in an Asset Management Plan (AMP) and, of 
course, in a long-term capital investment plan. The 2006 AWWA Report Water 
Infrastructure a t  a Turning Point includes a full discussion of this issue. 
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Flgure 11: Effect of Deferring investment Five Years with a Ten-Year Make-up Period 

Asset Replacement: 

Overall National Total 
$35,000 

Conclusion 
Because pipe assets last a long time, water systems that were built in the latter 
part of the 19th century and throughout much of the 20th century have, for the 
most part, never experienced the need for pipe replacement on a large scale. 
The dawn of the era in which these assets will need to be replaced puts a 
growing financial stress on communities that will continually increase for 
decades to come. It adds large and hitherto unknown expenses to the more 
apparent above-ground spending required to meet regulatory standards and 
address other pressing needs. 

4r.r , is 

It is important to reemphasize that there 
are significant differences in the timing 
and magnitude of the challenges facing 
different regions of the country and 
different sizes of water systems. But the 
investments we describe in this report 
are real, they are large, and they are 
coming. 

The United States is reaching a 
crossroads and faces a difficult choice. 
We can incur the haphazard and 
growing costs of living with aging and 
failing drinking water infrastructure. 
Or, we can carefully prioritize and 
undertake drinking water infrastructure 
renewal investments to ensure that our 
water utilities can continue to reliably I and cost-effectively support the public 

health, safety, and economic vitality of our communities. AWWA undertook this 
report to provide the best, most accurate information available about the scale 
and timing of these needed investments. 
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It is clear the era AWWA predicted a decade ago-the replacement era-has 
arrived. The issue of aging water infrastructure, which was buried for years, can 
be buried no longer. Ultimately, the cost of the renewal we face must come from 
local utility customers, through higher water rates. However, the magnitude 
of the cost and the associated affordabilitv and other adverse imDacts on 

communities-as well as the varying degrees of impact to be felt across regions 
and across urban and rural areas-suggest that there is a key role for states and 
the federal government as well. In particular, states and the federal government 
can help with a careful and cost-effective program that lowers the cost of 
necessary investments to our communities, such as the creation of a credit 
support program-for example, AWWAs proposed Water Infrastructure Finance 
and Innovation Authority (WIFIA). 

Finally, in many cases, difficult choices may need to be made between competing 
needs if water bills are to be kept affordable. Water utilities are willing to ask 
their customers to invest more, but it’s important this investment be in things 
that bring the greatest actual benefit to the community. Only in that spirit can 
we achieve the goal to which we all aspire, the reliable provision of safe and 
affordable water to all Americans. 
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Additional Information and Resources. 
A full and robust infrastructure analysis is an indispensable tool for decision 
making by water and wastewater utilities. This report does not substitute for 
such detailed local analysis for purposes of designing an infrastructure asset 
management program for individual utilities. 

Additional information is available from AWWA concerning asset management. 
Particular attention should be given to the WITAF reports Dawn of the 
Replacement Era, Avoiding Rate Shock, Thinking Outside the Bill and Water 
lnfrastructure at a Turning Point. In addition, Manual M1, Principles of Water 
Rates, fees, and Charges, and the AWWA Utility Management Standards may be 
helpful. For more information, visit the AWWA Bookstore at www.awwa.org/store. 

A number of graphs and figures from this report are also available through the 
AWWA website at www,awwa.org/infrastructure. They include: 

Estimated Distribution of Mains by Material 
Northeast and Midwest 
South and West 

Proportion of 2010 Systems Built by Year 
Northeast 
Midwest 
South 
West 

Investment for Replacement Plus Growth, 
by Region and Size of Utility 

Northeast 
Large 
Medium 
Small 
Very Small 

Midwest 
Large 
Medium 
Small 
Very Small 

South 
Large 
Medium 
Small 
Very Small 

West 
Large 
Medium 
Small 
Very Small 

Household Cost of Needed Investment 
by Region and Size of Utility 

Northeast 
Large 
Medium 
Small 
Very Small 

Midwest 
Large 
Medium 
Small 
Very Small 

South 
Large 
Medium 
Small 
Very Small 

West 
Large 
Medium 
Small 
Very Small 

www.awwa.org/infrastructure 
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Proportion of Current System Built by Decade: All Regions 
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Proportion of Current System Built by Decade: South 
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Investment for Replacement & Growth 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

Investment for Replacement & Growth 
Northeast Medium 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

The charts show needs for replacement of particular types of pipe and for growth (see the keys below 
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward 
or downward "spike" in growth-related needs between certain decades. In reality, the apparent sudden 
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next. 
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Investment for Replacement & Growth 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

Investment for Replacement & Growth 
Northeast Very Small 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

The charts show needs for replacement of particular types of pipe and for growth (see the keys below 
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward 
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden 
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next. 
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Investment for Replacement & Growth 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

Investment for Replacement & Growth 
Midwest Medium 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

The charts show needs for replacement of particular types of pipe and for growth (see the keys below 
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward 
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden 
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next. 
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Investment for Replacement & Growth 
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CI: cast iron; CICL: cast iron cement lined: DI: ductile iron: AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

Investment for Replacement & Growth 
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CI: cast iron; CICL: cast iron cement lined: DI: ductile iron; AC: asbestos cement: PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

The charts show needs for replacement of particular types of pipe and for growth (see the keys below 
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward 
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden 
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next. 
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Investment for Replacement & Growth 
South Large 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

Investment for Replacement & Growth 
South Medium 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

The charts show needs for replacement of particular types of pipe and for growth (see the keys below 
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward 
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden 
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next. 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement: PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

Investment for Replacement & Growth 
South Very Small 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

The charts show needs for replacement of particular types of pipe and for growth (see the keys below 
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward 
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden 
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next. 
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Investment for Replacement & Growth 
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CI: cast iron: CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

Investment for Replacement & Growth 
West Medium 
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement: PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

The charts show needs for replacement of particular types of pipe and for growth (see the keys below 
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward 
or downward "spike" in growth-related needs between certain decades. In reality, the apparent sudden 
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next. 
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Investment for Replacement & Growth 
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CI: cast iron: CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement: PV: polyvinyl chloride: 
PCCP: prestressed concrete cylinder pipe 

Investment for Replacement & Growth 
West Very Small 
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CI: cast iron; CICL: cast iron cement lined: DI: ductile iron; AC: asbestos cement; PW polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

The charts show needs for replacement of particular types of pipe and for growth (see the keys below 
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward 
or downward ‘spike” in growth-related needs between certain decades. In reality, the apparent sudden 
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next. 

BURIED N O  LONGER: CONFRONTING AMERICA’S WATER INFRASTRUCVJRE CHALLENGE 29 



Household Cost of Needed Investment 
for Replacement Plus Growth” 

Northeast Large 
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‘This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census. 

Household Cost of Needed Investment 
for Replacement Plus Growth* 

Northeast Medium 
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census. 

The charts show per household costs for replacement, and for replacement plus growth. The model assumes 
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census 
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth- 
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be 
spread more evenly over the years bridging each decade to the next.” 
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Household Cost of Needed Investment 
for Replacement Plus Growth* 
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-This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census. 

Household Cost of Needed Investment 
for Replacement Plus Growth* 
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census 

The charts show per household costs for replacement, and for replacement plus growth. The model assumes 
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census 
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth- 
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be 
spread more evenly over the years bridging each decade to the next.” 
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for Replacement Plus Growth* 
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census. 

The charts show per household costs for replacement, and for replacement plus growth. The model assumes 
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census 
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth- 
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be 
spread more evenly over the years bridging each decade to the next.” 
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census. 

The charts show per household costs for replacement, and for replacement plus growth. The model assumes 
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census 
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth- 
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be 
spread more evenly over the years bridging each decade to the next.” 
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Household Cost of Needed Investment 
for Replace men t PI us Growth* 
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Household Cost of Needed Investment 
for Replacement Plus Growth” 

South Medium 
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*This assumes costs are spread evenly across households of 2 6 persons each, based on data from the US Census 

The charts show per household costs for replacement, and for replacement plus growth. The model assumes 
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census 
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth- 
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be 
spread more evenly over the years bridging each decade to the next.” 
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census. 

The charts show per household costs for replacement, and for replacement plus growth. The model assumes 
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census 
data. An  artifact of the model and US Census data result in an apparent upward or downward “spike” in growth- 
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be 
spread more evenly over the years bridging each decade to the next.” 
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The charts show per household costs for replacement, and for replacement plus growth. The model assumes 
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census 
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth- 
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be 
spread more evenly over the years bridging each decade to the next.” 
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Household Cost of Needed Investment 
for Replacement Plus Growth* 
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census. 

The charts show per household costs for replacement, and for replacement plus growth. The model assumes 
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census 
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth- 
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be 
spread more evenly over the years bridging each decade to the next.” 
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1 infrastructure system improvements 

SOlUTlONS 
THAT WILL WORK NOW 

1 

A = Exceptional 
1 B =Good 

C = Mediocre 
D = Poor 
F Failing 

D AMERICA'S 
INFRASTRUCTURE 
G.P.A. 

ESTIMATED 5-YEAR FUNDING 
REQUIREMENTS FOR _ _ ~ _ _  
DRINKING WATER AND 
WASTEWATER 

Total investment needs 
$S55 BILLION 

- 
Estimated spending 

Projected shortfall 
1 $146.4 BILLION 

$108.6 BILLION 

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 

i maintenance, ranging from $45 billion to 
$263 billion, depending on spending levels. 
Capital needs alone were pegged at $161 
billion? 

I 

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. 

r - - -_ __- - < *  - _ - -  - - --_ - -  - -_ f 
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RAISING THE 
GRADES 
CASE STUDIES 

The California Department of Water Resources predicts that by 2020, the entire 
state will experience water shortages equal to the needs o f4  to 12 million fami- 
lies offour 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 
drinkingwater standards. GWR System water will be hetween 35% to 75% cheaper 
than water produced by seawater desalination and the purification process will 
consunie about half the energy. Plzotos courtesy oforange County Ififatel- Dislricl. 
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COMPONENTS YEARS OF DESIGN LIFE 

Reservoirs and Dams 50-80 

Treatment Plants-Concrete Structures 

Treatment Pla.nts--Mechanical and Electrical 

Trunk Mains 

Pumping Stations-Concrete Structures 

GO-70 

15-25 

65-95 

GO-70 

Pumping Stations-Mechanical and Electrical 25 

Distribution 60-95 

- _  . _ _  - - - - .- __ _ _  
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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- 

equate. Additionally, the lack of invest- 

The question is not whether 
the federal government should 
take more responsibility for 

but how it should take more 
responsibility. 

bilities to prevent failure and properly 
maintain or reconstitute services are inad- I 

ment and the interdependence on the I drinking water improvements 
energy sector contribute to the lack of 
overall system resilience. These short- 

through the construction of dedicated 
emergency power generation at key drink- , 
ing water utility facilities, increased 
connections with adjacent utilities for 

comings are currently being addressed 

i 

i 
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. 

.. _- - - _ _  P ;&.- - - - - 
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RAISING THE 
GRADES 
CASE STUDIES 

The Louisville Water Company has proposed $11 million in projects that 
could be f u d e d  as part ofthe 2009 Ainerican Recovery and Reinvestment Act 
(P.L. 111-005). The projects would rehabilitate 75 miles of water inaiii 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 liydrant flow and 
reduce maintenance. Together, the projects would support 101 jobs. 

J n  2008, the City of Port Angeles com- 
pleted a project to replace the water 
mains and sidewalks in the downtown 
area. The replaceinent water mains 
bring the city’s downtown area to a 
service level that iiieets current fire 
flow standards, reduccs scismic risks 
and I-relps prevent water iliain fail- 
ures due to age. The original water 
inains were illstalled in 1914. 111 coil- 
junction with the water main replace- 
ment, inany 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 of Port Arigeles. 

-. . . . -. -. - 
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C ~ N ~ ~ U ~ ~ ~ ~  
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- 

' 1 Congressional Research Service, Safe Drink- 
ing Water Act: Selected Regulatory and Legislative 
Issues, April 2008. 

2 U.S. Environmental Protection Agency, The 
Clean Water and Drinking Water Infrastructure 

3 U.S. Congressional Budget Office, Future 
Investment in Drinking Water und 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/ 

~ Gap Analysis, September 2002. 

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. 

The case for federal investment is 
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. .k 

hearing.aspx. 
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Executive Summary 

Total National Need 

The U.S. Environmental Protection Agency's (EPA's) fourth 
national assessment of public water system infrastructure needs 

$334.8 5illion is Needed 

shows a total twenty-year capital improvement need of $334.8 The nation's drtiikiiig watei utilities need $334.8 
IJlllloll In IllfElStrLKfllt'e InVRS~IllelltS DVBI the next 
20 yeais lot thousands of iniles of pipe as well 
as thousands of treatment ptants, stwage tailhs, 
and othei key assets to wsu i  L- ttie ~ ~ U I ~ I I C  11eattii 

r i m  in uni 

billion. xis estimate represents infrastructure projects necessary 
from January 20*79 through December 31, 2026, for water 
systems to continue to provide safe drinkingwater to the public. 

of the nation's approximately 52,000 community water systems 
and 2 1,400 not-for-profit noncommunity water systems, 
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). 

ae national total comprises the infrastructure investment needs ~ 1 1  Id eGonoll1lc w i l -h t iw  of OUI CItIeS, to\4'I-IS. and 

Authority, Purpose, and History 

The 199G Safe Drinking Water Act Amendments 
mandated that EPA conduct an assessment of the 
nation's public water systems' infrastructure needs 
every 4 years, and use the findings to allocate 
Drinking Water State Revolving Fund (DWSRF) 
capitalization grants to states. The DWSRF was 
established lo  help public water systems obtain 
financing for improvements necessary to protect 
public health and comply with drinking water 
regulations. From 1997 to 2007, states loaned 
$12.6 billion to water systems for 5,550 projects. 

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 
docation of DWSW capitalization grants, needs ineligible 
for DWSRF funding are not included in the estimate. 

E ~ . l :  DwNsA Comparison of 
20-Year National Need 

Nattonal Need Compared to Previous 
Needs Assessments 

EPA conducted three previous Assessments, in 1995, 1999, 
and 2003. Exhibit ES.l, which adjusts the findings to 2007 
dollars, shows the 2007 Assessment's total national need I January 2007 dollars. 1 
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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 Weed 

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 Documentatlon 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. 

ii 
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uenver water 
A 40-by-60-foot sinkhole on Interstate 25 outside of Denver, Colorado formed after a water main 
ruptured. The rupture was caused by an emergency pump shutoff that lncreased 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 system.? (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 (EAs) supporting 
each regulation. 

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

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

$116.3 (serving over 100,000 persons) 

System Size and Type Need 

. ...... , ...,.. 

Medium Community Water Systems. 
$145.1 (serving 3,301-100,000 persons) 

$59.4 
Small Community Water Systems 
(serving 3,300 and fewer persons) 

Not-for-Profit - Noncommunity Water Systemst $4.1 
- Total - - - State - - - - $324.9 

$2.9 
American Indian and Alaskan Native Village 
Water Systemst 

Costs Associated with Proposed and Recently 
Promulgated Regulations $7.0 

Fotal National Neec _____ 

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. 

- 

I--_-___ 

Montana Department of Environmental Quality 
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 
-pies 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. 

1 
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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. 
?he specific project allowability criteria are discussed in Appendix B. 

The $334.8 billion represents the need associated with thousands of miles of pipe, thousands of treatment plant 
and source projects, and billions of gallons of storage. Investinents in water systems not only provide assurances 
of continued delivery of safe drinking water to our homes, schools, and places of business, they are key to local 
economies across our nation. 

As stated in a recent report by the US. Conference of Mayors: 

“The estimates exhibit a wide range, but the consensus is that public infrastructure investment yields 
positive returns, and investment in water and sewer infrastructure has greater returns than most other types 
of public infrastructure. 

A recent study estimates that one dollar of water and sewer infrastructure iiivestrnenl increases 
private output (Gross Domestic Product, GDP) in the long-term by $6.35. 
With respect to annualgeiieralr.evenuo and spending on operating and maintaining water and sewer 
systems, the US Department of Coinniei s Bureau of Econoniic Analysis estimates that for each 
additional dollar of revenue (or the econ IC value of the output) of the water and sewer industry, 
the increase in revenue (economic output) that occurs in all industries is $2.62 in that year. 
The same analysis estimates that adding 1 job in water and sewer creates 3.68jobs in the national 
economy to support that job.” 

2 



Findings - National Need 

2007 Total National Need Compared to EPA’s Previous 
Assessments 

?he 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. 

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 purposehlly designed to ensure more consistent 
application of need-estimating methodologies across ail 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) 

1 $138.4 1 $150.9 1 $276.8 $334.8 Total National Need (as listed in 
Assessment Year’s ReDort to Coneress) I I ,  I -~ I I 

I Cost adjustment factor to January 2007 I 
I 

dollars (based on Construction Cost 1 44.8% I 31.3% 19.7%1 
Index) 

I 

Total National Need (adjusted to 
January 2007 dollars) 

I _- __ - I ___ - - 
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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: 

e The Congressional Budget Office (CBQ) 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 b i l l i ~ n . ~  

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 b i l l i ~ n . ~  

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 

0 

Q 

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

< $292 to $504 

CBO Estimate 
> 

c $204 to $590 

Gap Analysis 
> 

$198 $200 $331 $335 $503 m 1 
EPA ‘95 and ’99 EPA ‘03 and ’07 WIN Estimate 

Assessments Assessments 

I 

$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. j. Needs were assumed to be in 1999 dollars based on the date of the 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 ro 
Water and Wastewater Infrastructure,” (undated), p. 3-1. Needs were assumed to be in 1999 dollars based on the planning 
period and data used. Needs have been adjusted to January 2007 dollars for comparison purposes. 
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Findings - National Need 

Total National Need by Project vpe 

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 
of projects 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 69 

and Distribution 
$200.8 

L A 

1 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) 

System ! nt mlern t St Source Other Total Need 

Large Community Water 
Systems (serving over $72.5 $26.6 $9.9 $6.5 $0.9 $116.3 
100,000 persons). 
Medium Community Water 
Systems (serving 3,301 to $91.5 $29.8 $15.9 $7.1 $0.8 $145.1 

Costs Associated with 
Proposed and Recently 
Promulgated Regulations 
(taken from EPA economic 
an a lyses) 

$934.8 

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

I- I 
$369 I 
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Transmission and Distrlbution 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. 

?he 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 

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 

,%", 1 1 . " 1 1 1 1 1 1 , 1 ,  L,-..re",.- 

Mjnerals can build up in old water mains, leading to pressure and 
bacteriological problems. P@ can be replaced, or it can be rehabilitated 
using a "pig" to scour the inside of  the prpe and remove the deposits. 

avoid contamination, and meters to record flow and 
water consumption. 
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~ _ _ _ _ ~ ~  ~ 

Treatment Needs 

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

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 
the water to reduce magnesium and calcium levels, or 
applying chemical sequestrants for iron or manganese 
contamination. Although not a public health 
concern, the aesthetic problems caused by secondary 
contaminants may prompt some consumers to seek 

“1“ 

I J  Top photo: Jeanne Cargill, Wisconsin Department of Natural Resources 

Bottom photo: Charles Fycha. EPA Region 5 
Membrane technologies continue to advance as a vlable treatment 
alternative as systems strlve to produce higher quallty ffnished water. 

more palatable, but less safe or affordable sources of 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 hnding 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 

7 



2007 Drinking Water Infrastructure Needs Survey and Assessment 

vrougnt @ 
erging need encountered in the 2bui Assessment 
source water infrastructure to offset existing and 

inticipated drought condltions. In the past several 
vater systems across the United States have been ad 
iffected by drought. Because drought is n 
ern1 01 iieimanent, the DWSRF-eligibility of 
tn speculated continuation of the drought condition 
lot clear. EPA does not question that water system 

’ g affected by drought conditions. How 
entage of the systems participating ii 

nave completed plans to addtess the rlrorrght impacts. 
When docuinentation was lacking 01 nonexistent, EPA had to 
[ecide whethet a speculative peimanent solution or a les 
ostly temporary solution shauld lie considered for inclusio 
i the Assessment. EPA also investigated the drought-relateu 
iroiects to ensure they were priinarily to 

-:. 

Jim McRight, North Carolina Department ot Environment and Natural Resources 
Construction o f  e 2 mllllon gallon clearwell 8t the new water treatment 
plant west of Klnston, North Carollna, funded partlally by the DWSRF. 

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. ?he 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 b d i n g .  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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Small Community Water Systems 

persons) 
(serving 3,300 and fewer 

Need by System Size 

Exhibit 1.6 shows the relationship bemeen 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. 

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

Exhibit 1.6: Cornmrmity Water System 20-Year Need by Size and PopuPation* 

Large Community Water Systems 1 $116.31 36%/ (serving over 100,000 persons)** 
584 1 1% 1 128.61 45% 

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

1 $145.1 1 45% 8,749 17% 130.7 

~~ 

46% 
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Exhibit 1.7: Total Regulatory vs. Non- 
Regulatory 2O-Year Need (in billions of January 
2007 dollars) 

Non-Regulatory 
$282.8 

Regulatory 
$52.0 

F 
Note: Numbers may nor total due to rounding. 

Needs Associated with SDWA 
Regu lat 5 ons 
As shown in Exhibit 1.7, 16 percent of the total 
national need, $52.0 billion, is for compliance with 
the SDWA regulations. This 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 hrther 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 WaterTreatment 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 )tal Regulatory 
Regulation Type I Regulations Regulations Need 

1 Existing Regulations I $29.4 1 $45.0 1 
Proposed or Recently 
Promulgated Regulations $3.6 I $3.3 1 
Note: Numbers may not total due to rounding. 
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Findings - National Need 

Assigning Arsenic Needs for Small 
Systems in the 2007 DWINSA 

In January 2001, EPA revised the arsenic standard 
to a niaxinium contanninant level (MCL) of 10 l~g/L. 
Systems that cannot meet the revised MCL may 
have capital improvennenl needs to address arsenic 
in their source water. The 2007 DWINSA requested 
that systems identify their needs associated with 
the revised arsenic staridaid on their surveys. 

EkcaLise the sal-iiple of small systems IS a nalioi-ial 
samplr-. aiicl liccaiise of the i?ot i - t~ l?! f l~r l~ i  distribution 
of i i is(mr: Ihiougl’ioul the country, thc: DVVINSA 
worligiocip was conceiwcl that  the findings of the 
small system survey would not be representative 
of specific states’ need. 11-1 short, states with more 
arsenic prooblems should be assigned a higher sniail 
system “arsenic need. ” 

To account for these needs, EPA took a threefold 
approach. 

First, sniail systems with arsenic-related 
needs were identified. EPA used the national 
water system database (SDWIS) and enlisted 
the help of states to determine which small 
systems will have to address the revised 
arsenic standard. 
Second, a “need” associated with addressing 
the high arsenic levels was estimated for 
individual small systems based on information 
provided by the states and the DWlN 
models. 
Third, these two factors were used to calculate 
each state’s total need for small systems to 
address the revised arsenic standard. 

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. 
This reflects the fact that the majority of the 
nation’s large municipal systems use surface 
water sources. Under all ofthese 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 Zamblia and 
Cyptosporidium. 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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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: 

t 

. t u  
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. 

0 Proposed Radon Rule 

e Final Stage 2 DisinfectantslDisinfection Byproducts 
Rule 

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

0 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) 

Proposed or Recently Promulgated Estimated Total Regulatory 
Regulation Need 

$2.2 
I 

I I 

Stage 2 Disinfectants/Disinfection Byproducts Rule 1 $1.0 I 
I 

Ground Water Rule $0.4 

I $3.3 I Radon Rule+ 
-__I-_ _____ - - 

* Estimates obtained from the appropriate Final or Proposed Rule "Economic Analysis." These estimates 
include only capital costs (i.e., they exclude operation and maintenance costs). 
j- The total capital costs were determined by averaging the capital costs from the Economic Analysis for the 
proposed Radon Rule. 1 
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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. 

EPA Region 9 
I 

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 and secured deertres~ssers. 

Assessment. 

Storage tanks ere equipped with caged ladders fo,.orsawy 

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. 

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

Corn bination 
Projects and ’4 

Other 
$220.6 

39% ’ 
Other w Physical 1 $39.9 

- donitoring 
$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" 
Treatment 

Transmission 
and 

Distribution 
'9 ; ..; 

$976.3 'y 

8235.5 

Source 
$105.2 

i Other 
$15.3 

Storage 
I 
$1804 

Alaskan Native Village Water System Need" 

Transmission 
and 

Distribution 
$636.9 

m \  Sl.4 Billion 

Treatment 

Source 
$56.6 

' Other 
$1.0 

Storage 
$406.7 

Note: Numbers may not r o d  due to rounding. 

%est numbers do nor indude the need assodared 
with the Arsenic Rule. 

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 1.1 1 shows the total American Indian 
and Alaskan Native Village water system need by project 

VPe. 

Resldents RII up at a colnoperated watering point In Tuluksak, Alaska. The terrain and permafrost conditions requlre above-ground pipes 
in some parts of the state. 



?he remote locations of many widely dispersed 
communities and the limited availability of water 
resources are among the logistical challenges that 
account for the high per-household need of American 
Indian water systems. 

?he 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. 

*' 

M i b i t  1.12: 20-Year American Indian and 
Alaskan Native village Water System Need by 
EPA Region (in millions of January 2007 dollars) 

Total American Indian 
and Alaskan Native 

Vi I lage Water Syst e rn 
Need 

Region 

Region 5 $206.6 

Region 6 $199.5 

Region 7 $18.8 
Region 8 I $175.1 1 
Region 9t $720.8 

Region 10* $155.4 

Alaskan Native Systems $1,401.6 

$17.6 
Need to Comply with the Revised 
Arsenic Standard -I-- _-I_-- 

A well pump house and storage tank at a small water system in I 

!,93 
__________.-----_-_l___l-_---.--I 

* 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 
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Construction of a 0.75 milllon gallon storage tank in Kerman, Californla. 
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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 DWNSA. 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 used 
to help divide these set-aside among these entities. 
The remaining funds are then divided among the 
states, Puerto Rico, and Wahington, 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. 

... 

Water System. 0121 ’ 3nd man ’ wal 3s nave 
d 
S 

: (1 

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. ?his option is explained 
later in this chapter. 

L, 

I 
B e  state need does nor include costs associated with 
proposed or recently promulgated regulations or the 

water systems. 
need of American Indian or Alaskan Native Village Jeanne Cargrll, Wisconsin Department of Natural Resources 

This new microfiltration plant in Ashiand, Wisconsin replaced a treatment 
plant that was over 100 years old. 
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Exhibit 2.1: State 20-Year Need Reported by Project Type (in millions of January 2007 dollars) 

$210.2 

$368.0 
$2,695.8 

$722.8 -1 - - _  
_ _  

Alabama 
Alaska 

Arizona 
Aikaiisas 

California 
i (11Il1<11111 

Connecticut 
1)I'lllf I Ill ~ 1 1 ~ l I I I I ~ J I t I  
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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 ofthe 14 
artially surveyed states can be seen in Exhibit 2.4. 
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Findings - State Need 

Exhibit 2.2: State 20-Year Need Reported by System Size (in millions ofJanuary 200'3 dollars) 
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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 ofthe 14 
artiallysurveyed states can be seen in Exhibit 2.4. 
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2007 Drinking Water Infrastructure Needs Survey and Assessment 

Exhibit 2.3: Overview of 20-Year Need by State 

A 

Q- American Samoa 

4 Guam 

1. Commonwealth of the Northern Marlana islands 

a Puerto~ico 

U.S. Vlrgin islands 

20-year need in billions of 
January 2007 dollars 

Partially surveyed states* 

Less than $1.0 

$1.0-$2.9 

$3.0-$10.0 
More than $10.0 

* The list of the 14 partially surveyed states can be seen In Exhibit 2.4. 

- Does not include needs for American Indian and Alaskan Native Wliage water systems. 
-The needs for American Samoa, Guam, the Commonwealth of the Northern Marlana Islands, and the U.S. Vlrgin 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 states 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 hlly 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 
estimare 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 Biepmred for Partially Sewveyed 
States (in millions of January 2007 dollars) 

I $1,664.1 I $8,537.0 I $6,686.7 1 $304.5 Total Partially Surveyed 
State Need - _ I  - -- _ _  - . _ _  __ __- __ 

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.Cn State-Specific Need through Assessment Cydes 

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: 

0 Cliaiiges in  Projects Plmned, Initiiited, ,ind Completed. Congress specified 
that the DWTNSA 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, Louisiana’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. 

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 

Adele Basham, Nevada Department of Enwronmi %on 

Raw water and finished water transmisslon mains are laid 
for an arsenic treatment project in Nevada’s Moapa Valley, 

- 
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. ?his 
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. ?he impact of the policies varied by state, depending on their 
approach to the previous Assessment. 
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Exhibit 2.5: Historic State Need Reported for Each DWINSA (2Q-year need in 
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I For the 2007 DWINSA the need for partially surveyed states that opted out of the medium system portion of the survey is presented cumulatively 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. 

EPKs 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 2011 
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, lndiana constructed a new pump building to 
remedy poor pumping configurations, allowing Storage facilitles to be 
more fully used. 
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Hey Observations on Each Assessment's Approac 

1995 

For the first survey, conducted in 1995, the DWSRF was not yet in existence and EPA worked directly with 
many utilitiesto complete the survey with limited involvement from the states. Astate/EPA workgroup 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.) 

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. EPA's 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. EPA's quality assurance reviews 
included significant efforts to ensure the policies were followed by all states. 



Unique Weeds of Water Systems in U.S. 
"re r r it o r i es 
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. While drinkingwater issues can vary from island to island, 
the overall challenges for all of the US.  Territories include: 

Exhibit 2.6: 20-Year Need 
Reported by U.S. Territories 
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1 American Samoa i 
I ( ; I I d  I I 1 

Commonwealth of t h e  
Northern Marrana Islands 
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1 $289.3 

I 
1 
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*20year need in millions of January 2007 
dollars. 

* 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. 

0 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. 

0 

U S .  Virgin Islands 

Due to limited ground water supply and aging infrastructure, the U.S. 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. 

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, predate 
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. 

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. 

7 .  

Barry Pollock, EPA Regton 9 

in 2005, the catastrophic faliure of a 1 mililon galion Storage tank in Guam (left) damaged two nelghboringtanks, knocklng one 
of them out of service [right) and reducing the system's storage capacity by 25 percent. 
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.. . , 

€PA Reaon 9 
A w8ter tank level gauge displays the water level in the tank using 8 
floating buoy to move the gauge. This tank has 19 feet of water in it and 
can hold up to 24 feet. 

28 
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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 3 1, 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. The most significant change is related to 
the survey of medium systems, which is described in 
more detail later in this Appendix. 

Construction of a microflitration treatment plant In Mankato, Minnesota. 
This project was funded by the DWSRF. 

U.S. Environmental Protection Agency (EPA), with 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.) 

Assesslng the Needs of Water Systems On States and U.S. 
Territor les 
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 fiame 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 

1 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 verifl 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. 

. 
1 

I 

Adele Basham. Nevada Department of Environmental P[otection 
These substandard tanks (top) at the Three T Water system in Nevada Because there are thousands of water systems in the 
were replaced wlth a new tank (bofiom) using a DmRFdisadvantaged 
zero percent Interest loan. 

nation, EPA must rely on a random sampling of the 
systems identified in the frame. EPA set a precision 

target of * 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. ?he 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). ‘The decision to include purchased water 
systems in the ground water systems category was based on the 1995 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. 

Conducting the Survey of Large Systems 

For the 2007 Assessment, a large system is 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 and because they represent a large portion of the 
nation’s need, these systems are sampled with certainty, meaning that all systems receive a 
questionnaire. In the previous Assessments (1995, 1999, 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 Al: Community Water System Stratification for the 2007 Assessment 

I Ground Water 

Sampled with certainty 
-All systems receive 

questionnaire 

I 

I “ O L I ” ,  IQI 

sample for 
small systems 

JvIIIG JLQLG=,. J y a L G l ~ t ~  =GI VIIIE IU,UUI - ~U,VUU MII ut. wrisiuereu one strarurn ana preclslon targets can be met. The most 
efficient sample is drawn from each state. 
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Exhibit A.2: Medium and Large Community Water System Sample Size 

11 
382 1 
218 1 

1 Alabama 

I Arizona 

' ~~l'-I'S~rl 

fill I I l ( < I ,  I 
California I 

! 

rlol Ida I 
1 

( 2  IV I  ,LIi 

Connecticut 
I l l  Iil\\71C 

District of Columbia I 

Georgia 

28 
44 

Hawaii 

Idaho 

1l111101S 443 
Indiana 200 

132 Iowa 

113 Kansas 

Kenlucky 259 
216 Louisiana 

Maine 34 
50 Maryland 

Massachiiselts 226 
Michigan 292 I 
Minnesota 158 

195 Mississippi 

Missoun 201 
33 Montana 

Nebraska 42 
Nevada 31 
New Hainpslilie 35 

I 

- 

- - 

- . 

.I__ 

- I - - I _I - -  

- - -  

_ _ _  . .__" - 

.- _ _ -  

336 
17 

117 
1 1 1  

562 
131 

52 
I ?  1 .I 

336 

202 

2 
1 

- 1  2 l  
1 

30 I 2 

1 45 
19 -. 462 7G 19 95 - 

13 213 98 13 111 
3 135 44 3 47 

45 6 119 39 6 
7 266 107 7 114 

99 8 224 91 8 

- - - ___ - . .. 
I 

I _  
__ - - - . - ___I_ I _I - . . 

I _  
I - - - I - - . I I__ . - - 
1 - 35 1 1 

26 
238 52 12 64 12 

14 306 51 14 65 
160 63 2 65 2 

2 164 2 166 197 
G 207 84 G 90 

34 1 1 1 
2 44 22 2 24 
5 36 10 5 15 
2 37 2 2 

- -. 5 - _ _  ._ I 5 55 21 __ - - - - . - . - - 

I_ - - _ _  

- 
- _  _ _  - 

_- - _ _  --- - - . - 

. -~ - 

131 
14 

22 
'1 > 

93 

43 

75 

48 

18 I 149 
1 1  15 

10 I 32 
9 6 

I 

114 I 207 

i '  3 

1 1  a 

" -  I :I, 

7 1  50 

119 
4 4  16 1 64 

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 ofien contacted systems to obtain additional information. ?he 
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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Exhibit A.2: Medium and Large Community Water System Sample Size, cont. 
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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 &e 2003 Assessment were given the option of not participating in data collection for 
medium-sized systems. 'This 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, bur medium system need is not reported individually by state. 

41,748 600 

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 srates. 

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. 

The 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.1)’ 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 (PFL4) (44U.S.C. 3501 et seq.), the survey 
design and instrument were reviewed and approved by the Office of Management and 
Budget (OMB). I h e  Information Collection Request (ICR) for the survey can be accessed 
in the Federal Registedvol. 71, No.206/Wednesday, October 25, 2006INotices ~62439.  

Assessing the Need of Not-for-ProfPt Noncommunity Systems 
Not-for-profit noncommunity water systems (NPNCWS) are eligible for DWSRF funding. 
The 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. 

36 



Appendix A - Survey Methods 

'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 ilndian 
and Alaskan Native Village Water 
SystePsn5 

?he infrastructure need reported for American Indian 
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 

Alaska Department ot Environmental Conservation 
Alaskan Native Village water systems require specialized infrastructure 
to prevent freezing in permafrost conditions. Many Alaskan Natives 

constraints, did not survey these systems 
again in 2007. Instead, EPA used the CCI to adiust the " 
estimated need from 1999 to 2007 doliars to estimate 
the 2007 needs for these systems. 'The results are used to 
help determine how to allocate monies that are available through the DWSFS to American 
Indian and Alaskan Native Village water systems. 

rely on water hauling stations such as this one to obtain their water 
for domestic use. 

American lndian Water Systems 

In 1999, all American Indian system 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 VMage 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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Appendix B = Data Collection 

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: 

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 ofthe Safe 
Drinking Water Act (SDWA). 

'The project must be submitted with supporting information that documents the 
three other criteria are met. 

0 

5 

Projects included in the Assessment generally fall into one of two categories that describe 
the reason for the project: 

* 

e 

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. 

Su r vey I nst r u m en 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 
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Exhibit B. 1: DWINSA Allowable and Unallowable Projects 

Criteria: 
0 Eligible for DWSRF funding 

e Capital improvement needs 
e In furtherance of the public health goals 

of the SDWA 
Within the Assessment time frame 

* Adequate documentation 

Project Types: 

0 New or expanded/upgraded 
infrastructure to meet the needs of 
existing customers 

existing undersized or deteriorated 
infrastructure 

e Replacement or rehabilitation of 

0 Raw water reservoir- or dam-related needs 
* Projects needed primarily to serve future population growth 

e Projects solely for fire suppression 

e Projects for source water protection 

e Non-capital needs (including studies, operation and maintenance) 

0 Needs not related to furthering the SDWA's 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) 

0 Projects or portions of projects started prior to January 1,2007 
e 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. %is 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. The 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 alsc- maintaining a secure environment so that 

I 

! 
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A screen shot from the DWlNSA Web site. 

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. 

Qu all t y Assu r a nee 
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” 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 21 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 
0.r 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. ?he 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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Wlndsor 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 Allowa bi llty 

Construction of a pump station at the Neuse Regional Water and Sewer 
Authority in Kinsron, Nofth Carollna. This project was identified in the 
2003 Assessment and partially funded by the DWSRE 

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: 

‘hnb for expenditures (not including monitoring, operation, and maintenance expenditures) 
of a type or category which the Administrator has determined through guidance, will 
failitate compliance with national primary drinking water regulations applicable to the 
system under Section I412 o r  otherwise sipifcantly firther the health protection objectives 
of this titLe. .. . )’ 

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 1,2020, and be adequately documented. 

Projects Must Be for a Capital improvement 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 software for routine operations, and employee wages and 
other administrative costs. 
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Projects Must Be Eligible for D WSRF Fundlng 

Projects ineligible for DWSRF funding are identified in the DWSW regulation and 
include: 

e 

0 Water rights. 

Q 

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.) 

9 

0 

Projects Must Be In 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. %ese 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 Fa// 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: 

e 

a 

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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0 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 

e 

e 

costs. 

c, 

0 

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 Evidence 

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: 

e Intlependent Docusnensarioii. 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. 

~ i l ~ w ~ - s e , l l t r i  ( c ~ ;  I J O C ~ ~ I ~  el  
for a project generated specifically for the Assessment by the system or the state. 

Co rni-rirlasian Docurnenention. 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 
ofien added survey-generated documentation to independent documents to clarify 
the need for the project. 

0 2.A statement or document discussing the need 

0 

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: 

Q 

0 

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. 

* 

0 

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 identifjr and document projects in which allowability was more questionable. 
Projects fell into the following levels of documentation requirements: 

0 

€ need. 
Projects that required independent documentation of 

Docutnentatiotl must include adequate system- 
specific and project-specific details to verify that the 
uroject meets the allowability criteria and to justify 

e Projects for which survey-generated documentation 
was permitted but to which a weight-of-evidence 

;hat the project is needed. Reviewers weighed the review was applied. 

Projects accepted with any forms of documentation. e 
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?he 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 hiependent 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 expansionhpgrade 
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). 

0 

* 

Projects for Which SurveyGenerated Documentation 
was Allowed, but a Weight of Evidence Review was 
Applied 

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 
includedin 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: 

Corrosion on a wellhead indicates we// rehabilitation 
may be necessary in the near future. 

Sources - construction of new wells or springs and replacement or rehabilitation of 
any source. 
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Q 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. 

e 

e 

0 

/ ' I  / I / /  I ) I 1  I 

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: 

Q 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. 

0 

* 

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, 
controls, and emergency power. 

Q 

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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0 Systems provided adequate information for EPA to estimate a cost using a cost 
model. 

For systems that provided a cost estimate, the documentation must: 

0 

3 

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 hture projects. 

0 

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 of an 
estimate based on a statistical sample. While a sample 
can be designed to meet certain precision targets, 
other sources of uncertainty and potential biases may 
diminish the accuracy of estimates. 

There are two types of uncertainty at play in the 
DWINSA. Real uncertainties are created as survey 
respondents predict future needs. EPA is asking 
systems not only to provide their existing needs, but 
also to anticipate what their future needs will be. It is 
difficult to predict future needs. Since no one knows, 
for example, when a pump will fail or exactly what 
it will cost to fix or replace it when it does fail, there 
is real uncertainty about the accuracy of estimates of 
future investment needs. 

EPA Region 9 
A 300,000 gallon storage tank and pumping facility at a water system in 
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. Adifferent 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. ?he level of 
confidence in the estimate is reflected in the confidence interval. 

EPAs 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 invesrment 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. 

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. ?he DWINSA has both 
upwards and downward biases. EPA implemented policies and procedures to mitigate the 
impact of these biases. 

Downward Mas 

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 systern’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. “he 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. 

Water main break repair in Watertown, Massachusetts. 
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Upward bSas 

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 
input. 

This bias likely does not apply to the DWINSA estimate 
of small system need. ?he small system survey is 
conducted by EPA, without states’ direct involvement. 
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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, EPA expects 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 Rico, and the District of 
Columbia; 0.33 percenr- 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: 

0 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 

C Q ~ I I I U F I ~ ~ ~  Water Systems Serving lQ,Q06 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 trhe total needs. Of the $320.1 billion, CWSs serving 
10,000 and fewer persons represent 31.2 percent or approximately $100 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.1 exclude 
needs related to not-for-profit noncommunity water systems. 
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$310.1 

$476.8 
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Exhibit E.1: 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) 
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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. 

Cui i fo r i i i  iaacteria: a group of bacteria whose presence in a water sample indicates the water 
may contain disease-causing organisms. 

- ,ai i I I I I i i l i i ty  "itcrsy i e r i i  (CUS): apublicwatersystemthatservesatleast 15 connections 
used by year-round residents or that regulariy 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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Infiastructure 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. 

t,ar.ge witer sy: t a l i  2 in this document, this category comprises community water systems 
serving more than 100,000 persons. 

?\< e( f i t i  Li1.i .< I er cy? i el i 1 : in this document, this category comprises community water systems 
serving from 3,301 to 100,000 persons. 

Microbicrlogicai c0,ntatstirtaition: the occurrence of protozoan, bacteriological, or viral 
Contaminants in a water supply. 

Noncommunitywater 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 Drinking Water 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. Ej300f 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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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 wateP: all water that is open to the atmosphere and subject to surface run-off, 
including streams, rivers, and lakes. 

'Tratt$m;s: i o n  :.rid (iisirihtition: 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. 

Tce;i I e ,  g: 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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~ . Vorth Carolina Depart1 - . - - . ._ - . _. - .."."._. . ___"...._" 
A view of a treatment plant and underground plpe gallery in North Carollna. 
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The importance of safe drinking water to public health and the nation’s economic welfare 
is undisputed. However, as we enter the 2 1st 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 at 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 drinking water pipes and associated structures (valves, fittings, etc). This figure does 
not include wastewater infrastructure or the cost of new drinking 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 
drinking 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 drinlung water for all Americans. 

e Water utilities must make a substantial reinvestment in infrastructure over the next 
30 years. T h e  oldest cast iron pipes, dating to the late 18OOs, 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. 

e Most utilities are just now beginning to face significant investments for infrastruc- 
ture replacement. Indeed, i t  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. 

0 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. 

0 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. 

0 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 i t  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. 

0 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 Drinking 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. 

0 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. T h s  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. 

0 The pattern and timing of the need for additional capital will be different in each 
community, depending on its demographically driven replacement “wave.” 

0 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. 

0 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: 

0 Assessing the condition of the drinking water system infrastructure. 

0 Strengthening research and development 

Working 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 a n  appropriate share of any new federal finds 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. AWWA recommends either changing and expanding the 
existing Drinking Water State Revolving Fund and other drinking water programs, or cre- 
ating a new, infrastructure-focused fund. The federal role should include: 

Significantly increased federal funding for projects to repair, replace, or rehabili- 
tate drinking water infrastructure. 

0 An increase in federally supported research on infrastructure management, repair 
and replacement technologies. 

e Steps to increase the availability and use of private capital. 



Reinvesting in Drinking Water 
lnfrastructure 

Dawn of the Replacement Era 

Introduction 

The importance of safe drinking 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 2lst 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 A m . .  call for a new national partnership to address the 
looming need to reinvest in our drinking water infrastructure. 

Figure 1 
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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 infrastrucmre- 
that makes clean and safe water available at 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 sayng 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. 

Original Asset Investment Profile 

U 
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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 infrastruc- 
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- 
ciVcommission 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 IS0 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 it 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 n 

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 original 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. 
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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 at work originally, but the liability arrives at 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 a t  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 
fore vulnerable to dem 

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 1850 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 
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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 corn- 
ing decades. 

increased sxpesr i%ures Enre needed 
to ciimb the v a m p  and avoid a gap. 

T h e  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 i t  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 A W A  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 A W A  Nessie Curve 
analysis provides this type of supplemental perspective on increased expenditure needs. 

1Water Infrastrucmre Network (WIN), Clean & Safe Water for the 21st 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 

T h e  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 EPfi 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 SO 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. 

* US. Environmental Protection Agency, 1999 Drinking Water Infrastructure Needs Survey 
@PA 816-R-01-004), February 2001. 



Addressing affordability is the heark sf the c 

T h e  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 a t  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, AWWA 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 relationshp 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 
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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 begm 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 i t  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 Drinking 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 at  
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 i t  all the more difficult to maintain the right balance in this aspect of public health. 
By some comparisons, i t  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. 



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 A W A  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: 

e 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 “de~igdbuild’~ process for infrustructure procurement has 
been documented to save 2 0 4 0 %  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. 

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 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 inhastructure built in the late-18OOs 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 Drinlung 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 drinhng 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 drinking water programs or creating a new, infrastructure-focused fund. 
Such a fund should provide: 

e SigJllficantly increased federal funding. 

0 Clear eligibility of projects to repair, replace, or rehabilitate drinking water infra- 

0 Universal eligibility of all water systems, both public and investor owned, regard- 

e Ability to make grants or loans in any combination and to use other financing tools 

e Reasonable terms and conditions such as demonstration of system viability and 

structure. 

less of size. 

to leverage public and private capital. 

ability to repay a loan. 
Streamlined procedures for those accessing the funds. 

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 
Fannie Mae. 
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. 

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. 



APPENDIX A 

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 i t  was studied with respect to a wider range of 
assets (including treatment plants). In viewing the charts, it 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 identifylng 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 at 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. 
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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 ($/hh/yr) 
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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 
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West  Virginia American, Charleston, WV 

Asset Sets Modeled: Water Mains &Water Supply Plant - 
Estimated Replacement Value $650 M 

Projected Per Household Expenditures Due to Wear-out ($/hh/yr) 
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Cincinnati, OhSo 

Asset Sets Modeled: Water Mains & Water Supply Plant - 
Estimated Replacement Value $2,042 M 
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Columbus, Georgia 

Asset Sets Modeled: Water Mains &Water Supply Plant - 
Estimated Replacement Value $648 M 
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Denver, Colorado 
Asset Sets Modeled: Water Mains &Water Supply Plant - 

Estimated Replacement Value $5,583 M (Includes Major Dams) 
__s 

Projected Per Household Expenditures Due to Wear-out ($/hh/yr) 
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Des Moinesb Iowa 

Asset Sets Modeled: Water Mains &Water Supply Plant - 
Estimated Replacement Value $524 M 
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East Bay MUD, Oakland, a I if0 rn i a 
Asset Sets Modeled: Water Mains &Water Supply Plant - 

Estimated Replacement Value $8,110 M 

Projected Per Household Expenditures Due to Wear-out ($/hh/yr) 
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Gloucester, Massachusetts 
Asset Sets Modeled: Water Mains &Water Supply Plant - 

Estimated Replacement Value $11 6 M 

Projected Per Household Expenditures Due to Wear-out ($/hh/yr) 
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Honolulu, Hawaii 

Asset Sets Modeled: Water Mains & Water Supply Plant - 
Estimated Replacement Value $1,272 M 
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Projected Per Household Expenditures Due to Wear-out ($/hh/yr) 

100 

90 

Y 

Projected Total Expenditures Due to Wear-out 

Replacement Repairs 

Projected Total Replacement Expenditures Due to Wear-out 

25 I 

20 
ln 
0 

15 .- - - 
f 
zi 10 
(i, 

> 
5 

0 
o r n l ~ m ~ m m ~ ~  I C I W ~ N Y ) ~  

d- O O O O r l r r  

N N N N N N N N N N N N  

@Mains mother Assets 

A I  3 4MERICAN WATER WORKS ASSOCIATION 



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 York 

Asset Sets Modeled: Water Mains - 
Estimated Replacement Value $325 M 

Projected Per Household Expenditures Due to Wear-out (Slhhlyr) 

2c 

C 
o o r S o o r - .  - - - ~ n ~ ~ ~ m ~ . x x ~ ~ p ~ q g  
0 0 0 0 0 0 ~ ~ ~ ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
N N N N N N N N N N N N N N N N N N N N N N N N N  

=Replacement IPI Repairs 

Projected Total Expenditures Due to Wearaut 

6 0  

I 
5.0 

rMERlCAN WATER ASS OC I AT1 ON 



Philadelphia, Pennsylvania 

Asset Sets Modeled: Water Mains - 
Estimated Replacement Value $2,438 M 

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr) 
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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 ($/hh/yr) 
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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 ($/hh/yr) 
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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 (tlhhlyr) 
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Tacoma, Washington 
Asset Sets Modeled: Water Mains &Water Supply Plant - 

Estimated Replacement Value $1,100 M 
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Tbcson, Arizona 

Asset Sets Modeled: Water Mains & Water Supply Plant - 
Estimated Replacement Value $1,852 M 
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Wausau, Wisconsin 

Asset Sets Modeled: Water Mains &Water Supply Plant - 
Estimated Replacement Value $84 M 
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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 
fiequency 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, 191Os, 192Os, 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 identi9 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 ("DSICI') (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. 7 1845. 
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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 I, 2011, AWC 
should evaluate the systems and prepare a report demonstrating how the Company 
pians 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 effwtive, 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 I5 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. 71845. 

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 identifl, describe and document the extraordinary circumstances 
that prevent the Company from reducing water losses to 14 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 IDEN'IIFY 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 ofice 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 
met hods. 

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. 

placed 
system 

The digital leak detection logger uses up to eight data loggers strategically 
on valves, fire hydrants, water meters or directly on the water mains throughout the water 
. 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 andor 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 xenerated by the main processor by moving the transmitters to diffeent 
locations, which can he$ 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. 

Correlators: 

Loggers: 

Table 3. I :  Leak Detection Equipment 
Leak Detection Equipment by Type I 

8 

4 
I GeophonedAcoustic Noise Amplifiers: I 14 I 

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 
201 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 fonns have been completed by 
Company employees. 
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igure 3.1: Wder Loss Conirof Form 

ARIZONA WATER cammtur 

WATER LOSS OONTROL FORl 

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 andlor 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. 

Leaks and Breaks 

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 applicatiuns prior to establishing water service. 
Typically, 9 8  x 3/4-inch water meters are installed for residential customers in new 
subdivisions. Residentiat 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 Coolidge Airport water system, located approximately 10 miles southeast of 

the City of Coolidge has been operated and maintained by the Company since February 2008. 
As 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 fmm copper 
materials. Graph 4.1 also shows the benefits that can be achieved when aging and failing water 
mains and service lines are replaced. 

4.2 

lw?h 4.1: Coolidge-Ai@[i Wsec Losses by Year 

WATER LOSSES 
COOLIDGE AIRPORT WATER SYSTEM 

A" 1-  .* I , ""--+- ; 0.0096 LJ 
Dec-08 Jun-09 Dec-09 Jun-10 Dec-10 Jun-11 Dec-1: 

- _ _ ~ - -  I_x---_-- _ _  
Causes of Water Losses 
The Company discovered several unmctcred 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. 

Page 13 



2. 

3. 

The Company replaced seven of nine water services that were in poor 
condition and a likely cause of water losses. 

The Company constructed a replacement booster pump station, an 
automatic control system atld 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 Final 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 fiture 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, l  below, 
water losses have exceeded 10 percent since 2009. There are over 84,000 LF (1 6 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 
polybutylene, polyethylene and copper materials. 

Gra3-5. I 3 _P@iop Lakes Water Losses by Year ~ I I I 

- 1  
WATER LOSSES 

PINETOP LAKES WATER SYSTEM 

5.2 Causes of Water Losses 
Water losses in the Pinetop Lakes water system are caused by I 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. 

5.3 Additional Steps Taken to Reduce Water Losses 
1. 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. 
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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 
I .  Manage Pinetop Lakes water system water losses by tracking ongoing 

water tosses 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 Overgaad 
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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 61 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. 
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6.0 OVERCMRD 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, 

6.2 Causes of Water Losses 
A common cause of water losses in the Overgaard water system is fmzen water 

meters caused by cold winter weather, damaging the water meters and causing leaks. Service 
line leaks and breaks are another common c a w  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 fmzen water meters or service 
line leaks or breaks, as shown in Table 6.1 below. 
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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 putchased 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 thee. 

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 Overgaatd 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. 
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plans to purchase 10 additional anti-theft locks for fire hydrants for its Overgaard water system 
in 20 12. 

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 IO percent, over 18,000 feet of aging water mains 
and 2,100 failing polybutylene and polyethylene water service lines need to be repiaeed. 
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, tines 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, I75 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 I O  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 201 1. 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. 

"-__I . - --I raph 7.1: Miami Water Losses 

WATER LOSSES 
MIAMI WATER SYSTEM 

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 inhstnicture 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. 

an area near Bloody Tanks Wash. 
Approximately 1,300 LF section of galvanized steel water main in 
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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. 

Year 

Tubfe 7. I :  Miami k u h  by lLpe /%em 
WATER LEAKS BY TYPE AND YEAR - 

Main Leaks Service Leaks 

2007 
2008 
2009 
2010 
201 1 
Total 

23 42 
30 100 
36 13 1 
73 155 
106 98 
2a 526 

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 U.S. 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 i ts  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 Benefe 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 I O  percent, over 1 13,000 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 $18.3 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 $1 8.3 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. I 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 IO percent for the last four years and 
have increased above 15 percent over the past 18 months. There are over 165,000 LF (31 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. 

WATER LOSSES 
RIMROCK WATER SYSTEM 

18.00% 

16.0056 I 

14.00% -- 

* -  

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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Ta&k 8. I :  Rimrock Le& by TypalYear 

I Water h k s  by Type and Year - I 

2007 
2008 
2009 
2010 
201 1 

I Year I MainLeab I SewieeLeaks I 
3 5 
0 0 
15 8 
41 19 
32 20 

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 fkther reduce water losses to below I5 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 tire 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 €3, 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 $1 87,359 is divided by the number of 
thousand galfons 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 $l,l 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 LO 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 IO 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 byxezr- 
~ ~ ~ - 

WATER LOSSES 
BISBEE WATER SYSTEM 

9.2 Causes of Water Losses 
Steel and gatvanized 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 80 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 Main Leaks Service Leaks 

2007 
2008 
2009 
201 0 
201 1 
Total 

Number of 
Lt!tlkslweek 

83 1 1  
76 23 
147 43 
106 39 
106 31 
518 147 

1.9 
2.0 
3.8 
2.9 
3.3 - -  

9.3 Additional Steps Taken to Reduce Water Losses 
1. 

2. 

The Company hired an additional employee in 20 1 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 fbrther 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 I5 percent and 10 percent. 

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. 

3. 

9.4 

9.5 
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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 
wateriines 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 $IS,OOO 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 201 2 for its Cochise Division which 
includes the Bisbee water system to purchase additional leak detection equipment. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

IO. 

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 infkastructure 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 we 
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 fiom 
polybutylene and polyethylene materials although replacement service lines are constructed of 
copper materials. 

10.2 Causes of Water Losses 

WATER LOSSES 
PINEWOOD WATER SYSTEM 

I 

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, 
&he service lines installed from the 1960s through the 1980s are failing at an increasing rate. 
Temporary repairs can be ma& to these types of services, but fiuther 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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I Tots1 I 53 I 142 I 
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 W r e  to fiather reduce water losses below 15 percent. Reducing water losses to 
less than 10 percent will require the Company to significantly increase the rate of infmtmcture 
replacement through development of a long-term inhstructure 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 inhstructure 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 1 5 percent and IO 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 I O  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 B, 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. 

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 annuat 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 annuai 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 fer 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 wouId 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 

Table 10.6.1, Column D, Lines 2 
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reducing water loss to IO percent, the cost of reducing water loss in Pinewood to 15 percent or 
below far exceeds the potential benefits. 
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11 .O 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 infrastmctute, 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 o f a  DSIC, the Company cannot adequately replace aging 
infrastructure critical to the Company's compliance with the Commission's directives in Decision 
No. 71 845. 

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-IO4517 and W-0144544-11- 
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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12.1 
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 



12.2.4 Cost Benefit of Reducing Water Losses in the Rimrock Water System to IO 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 Infiastructure 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 lnhstructure Replacement 
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12.3 
Infrastructure Replacement 

Project Cost Estim,ates 
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12.3.1 IO-Year Infrastructure Replacement Preliminary Cost Estimate - Pinetop Lakes Water 
System 

AWZONA it COMPANY 

PINETOP LAKES WATER SYSTEM 1O.YEAR INFWTRUCNRE REPLACEMENT FiAN 
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12.3.2 10-Year Infrastructure Replacement Preliminary Cost Estimate Overgaard Water 
System 

OVERGAARD WATER SYSTEM 1O.YEAR MFRAStRUCIURE REPLACEMENT PLAN 

, 2.100 €A 3,000 REPUCE PLASTIC SERVICE8 e.m.oaJ 
9300 EA rrob R€I'ROFIT METER BOXES FOR FREEZE PROTECTION 21 00,004 
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12.3.3 10-Year lnfrastructure Replacement Preliminary Cost Estimate - Miami Water System 

I ARIZONA WATER comm~~rr  

MlAMl SYSTEM 10-YEAR INFRASfRUCTURE REPLACEMENT PLAN 
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12.3.4 10-Year Infrastructure Replacement Preliminary Cost Estimate - Rimrock Water System 

I ARIZONA WATER COMPAIYY 
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12.3.5 10-Year Infrastructure Replacement Preliminary Cost Estimate - Bisbee Water System 

I ARIZONA WATER colldp~lyy 

I I I 

2) PERF- BONO 0 1.6% OF LINE (1) 
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12.3.6 10-Year Jnfrashvcture Replacement Preliminary Cost Estimate - Pinewood Water 
System 

PINEWOOD WATER SYSTEM I W E A R  lNFRASTRUCfWlli REPLACEMENT euIN 
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L study on Distribution System Improvement Charges ("DSIC") designed to implement leak 

Xetectian devices and make conservation based repairs to in-. The Commission 
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Introduction and Background 

In Decision No. 71845, the Arizona Corporation Commission (the "Commission") 
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, 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. Fwther, 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 hfhstructure 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 
infi-astructwe, 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, Phal 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 "ASCE'I). The ASCE's 
2009 Revort Card-for American Infiatructwe gave the nation's aging drinking water system 
infi.asrrueture a grade of D minus.' In addition, the EPA, in its report entitled Q r i d n g  Witer 
Infimmcture Needs Survey and Assessment, projected a twenty-year capital improvement 
h d i n g  need of $334.8 billion? 

In Decision No. 71 845, the Commission noted that aging infrastructure is often seen as an 
East Coast or Midwest phenomenon. However, accordmg to the EPA report cited above, water 
providers in Arizona will need to fund nearly $7.4 billion of water system infrastrudue 
replacements over the next twenty years, over half of which is needed for transmission and 

Exhibit A: 2009 Report Cmd for American Infiastruchge - Water and Emironmefit, Drinking Water produced by 

Exhibit B: Driahg Water Inq?astrueture Nee& Suwey and Assessment, Fourth Report to Congress by the United 

1 

American Society of Civil Engineers. 

states Environmental Protection Agency. 
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distribution system replacements. The EPA report further identified infrastructure fhnding needs 
for medium and small-sized water providers .in Arizona as $2.1 billion and $889 million, 
respectively. 

The EPA report classified medium sized commdty 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 smd. 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 infrastrucnue while, at the same time, balancing 
financial stability with customer affordability. In 1996, Philadelphia Suburban Water Company 
(“PSWC”) petitioned the Pennsylvania Public Utility Cornmission (“PPUC”) 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 replace/rehabilitate 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 222 
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 (15) months, thus reducing the hquency 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 surfixe 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 
&b” 3 

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 qf Philadelphia Suburban Water Compmy fm Approval to Implement a TariflSuppplemeM 
hfablishing a Distribution System Improvenient Charge; Doc. No. P-00961036, Opinion and Order. 
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and Ohio, adopted DSIC-type mechanisms? 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 
infrasb-ucture remediation  challenge^.^ 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 audit7 

While the DSIC bas become an important regulatory tool in other jurisdictions, it has not 
yet been approved in Arizona. However, in Docket No. W-01303A-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 fimds 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't). 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 Rad the financial ability to comply with new, more stringent, safe 
drinking water standards for arsenic. 

Assessment of the Comuanv's Distribution Svsteglg 

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: DSfC-type Mechnkm fy State. ' Exhibit E National Association qfRtgula#ory Uti& Commissioners ("NARUC'I) Resolution Endorsing and Co- 
~ponsoring the DXsrribution @stem Improvement C h g e ,  1999. 

supporting Consideration of Regulato~ Policies Deemed as "Best Practices", 2005. ' Exhibit G: Motion of Chairman Wendell F. Hollan4 Docker No.: P-ODo62241, et al. 

M i b i t  F: National Association of Regulatory Utili@ Commissioners TNARUCH) Resolution. 
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date back to the early 1 9 0 0 ~ ~  and nearly thirty-five percent (35%) of that system's water mains, 
many of which have a history of cbronic 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 
fiom the 1920s through the 1940s. 

The materials used in the manufacture of pipe and services play a significant role in 
determining the usell 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, ofien 
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 
("PVC") and cement asbestos ("CAI'), 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 193Os, 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 capper or polyethylene. 0th~ materials 
have also been used, such as galvanized steel and PVC. Copper service lines can become pitted 
by internal or external comsion leading to leaks or breaks. In the 197Os, 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 fiom ferrous materials, such as ductile iron pipes 
the presence of water, oxygen, conductive soils, sulfate reducing bacteria, and nearby cathodic 
protection systems were found to accelerate or promote conosion, Field tests were conducted 8s 
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 usefil life of the new infiastructure. 

Additional environmental factors such as vegetation growth can also act to shorten the 
life of distribution systems. fn 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 atld 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 fkquency of 
water main and service line breaks and leaks increases. This observation was confirmed by an 
EPA research program titled "Aging Water Mastructure Research Progmm" 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. 71 845, the Commission ordered the Company to reduce water loss in aI1 
of its systems to less than ten percent (1 0034) by July 20 1 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 PA). 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 - Ib&terisls and Labor 

Perfonnance Bonds, Surveying, Right of Way Permitting, 

Whitman engineering cost index (an index that tracks construction costs over time), the cost 
factor for a cast iron water main installed in 1921 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 miin in 
2010 is 22 times greater than the original installation cost ninety years ago in 1921. Eventhough 
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, modern day excavation must take into account the multitude of competing 
undergound infrastructures such as sewer, power, and gas lines, as well as fiber optic and data 
netwurks. 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 

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 filing 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: 

41,838 Replace Failing Large Diameter Water Mains 5,221,060 

8,321 Replace Services on Failing Water Mains 19,692,000 

9,770 Replace Failing Hastic Services 25,287,500 

Testing, Field Inspection and Overhead 

Btimated Cost of  Construction 

25,068,721 

102,028,697 

* The fmst study titled "Water Loss Reduction Program for the Phai Valley Service Area" is attached to Mr. 
Schneider's direct testimony in Docket W41445A-10-0517 as Exhibit FKS-IO. The second study titled Water 
Loss Reduction Program for Water Systems in the Eastem 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 fiom its public drinking water supplies. But that amount is $72 
million less than the estimated $102 million capital cost needed for infrastructure rephcement 
for the Superstition, Pin& 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 infhstmcture 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 further complicated by the fact that the Company's infkastructure 
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 h v e  a very short construction timeline, 
meaning that they would either not qualifjr for Allowance for Funds Used During Construction 
("AFIJDC"), 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 anuual 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 frnancid ratios, the inabiIity to issue short or long term debt and lead to higher 
costs for customers. 

The DSIC discussed above was designed specificdly 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-eligibb utility 
plant additions, net of retirements placed in service between rate cases. Utility plant additions 
eIigible 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 €3 Water 
Utilities (1976): 

7 



343 
344 
345 
346 
347 
348 
398 

2. 

Effective Date of Update 

July 1 
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1 

Period in Which DSIC-Eligible Plant Additions Made 

November 1 - April 30 

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: 

January 1 I May 1 - October 3 1 

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 fding for a 
DSIC step increase. 

Schedule2: 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 
requesting a DSIC step increase. The earnings test will reflect the Company's most recent 
financial &&I. 

Schedule4: 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. 

Schedule5: 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 543'' x 3M" 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. 

Scheduleli: 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 fifly 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 inclusian 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 andysis comparing bills for customers with a 5/8" x 
3/4" meter d e r  present and proposed rates. 

4. The DSIC surcharge would be shown as a separate line item on each customeis 
bill. At least twice per year, the Company would be required to print a message on each 
customer's bilI 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-eligibIe utility plant additions not included in the general rate case 
would form the basis for the new semi-annual DSIC fiIings. No DSIC filhg 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 incIude 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 inffastructure often results in a number of customer service issues 
ranging b r n  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 gdlons 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 (''NRFU"), in its publication E%ctiue 
Regulation: Guidunce for Public-Merest Decision Makers, cited infiastructure 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 infrastructurey 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 infiastructure to be replaced, the impact on a ty i d  residentid 
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 infiastructure 
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 i n h t r u m  replacement. 

Conclusion 

Water distribution systems have a limited life and must eventually be replaced, The 
replacement of aging water system infrastnrcture, however, requires the replacement of all utility 
plant, whether funded initially by contributions, refimdable 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: &@ecfjve @ lation: Guidmce .for Public-lnterest Decision Maker$ produced by the National 
Regulatory Research Institute 
lo Exhibit I: DSiC Revenue Requirement 

Exhibit J: ZIT Corporation Value of Water Sun~ey, Americans on the US. Wbter Crisis, 20iO 
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In a detailed study focusing on its Superstition, Pinal Valley, Bisbee and Oracle sentice 
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 
DSlC 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 catefidly consider the infomation 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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Petition of Philadelphia Suburban Water Company for Approval to Implement II Tariff 
Supplement Establisbing a Distribution System Improvement Charge; Doc, No. p- 

00961036 

126 Pa.B. 44901 

Commik;sborters Present: John M. Quain, Chairperson; Lisa Crutchfield, Vice 
Chairperson; John Hanger; Robert K. Bloom 

Public meeting held 
August22, I996 

Opinion and Order 

@ the comm&~zm: 

I. Bac&pund 

reftrmced puition witb chis Commission requesting regulatory approval to file and implement an 
automatic adjustment clause Wff that would establish a Dlsbibution System Improvement Charge 
@SIC or surcharge) under section 1307(a) of the Public Utility Code. 46 PaC.S. # 1307(a). S&on 
1307 (a) provides statutory authority for a utility to establish, subject to Commission review and 
approval, a tariffed automatic adjustment clause mtchanian designed to provide "a just and reasonable 
rem on the rate bass" of the public utility, 

On March 20,1996, the Philadelphia Suburban Water Company (PS WC or company) tiled the above 

As proposed by PS WC, the DSIC would operate to w v e r  tho fwed costs (depredation and p~aw 
mum) of certain mnrevcnue producing, nonexpcnse nducing Infrastructure nhabilitation projects 
completed and placed in service between ssctiOn 1308 base rate casea. The company maintains tfrat the 
property additions eligibk for the DSlC will be l i t &  o revenue neutral infrastructure projects, 
consisting principally of rrplamnent jnvestmcnts in so-called "mass property" accounts. 'chs DSlC is 
daigned to provide the company with the resource it needs to accelerate its investment in new utility 
plant to replace aging water distribution mfrastructum, facilitating compiiance with evolving regulatory 
requiremsnts imposed by the Safb Drillking Water Ad (9DWA)Pnd the implementation of solutions to 
regional water supply problems. 

To ihlrase its point, the company states that it has 3,180 miles of mains, that it is currtntly 
rehabilitatjng approximately I5 miles of main each year, and that, at that pace, it would requin 
approximately 212 yean to &e all ofthe needed hprovem~mts to existing facilitia. Ihecompya~sa 
statcs &at water Service, more than any other utility service, iS critical to mllintahing public health m 
water is ''a necessity of life and vital for public fire protection services." Petition at 3. 

The company allcgss that the DSlC may enable it to break out ofa cycle, irnposcd on it by its capital 
investment needs, of fling base rate relief every I5 rnmdzs. Any reduction in rate case filing fnqu#rcy 
would generate costs savings which would inure to the benefit of customers and the Cmnissim. lo its 
pethian, the company proposts c e d n  acco\mtp for m v e r y ,  timafiamet and otherproccduns to be 
followed in implcmmting the DSIC. The details of those proadutds will be discussed Wow. 
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To begin with, the company proposes that the DSIC become effective for service rendered on and a&r 
July 1,1996. The company a h  proposos that the initial charge to be CaICuIated would recover the fixed 
costs of eligible plant addigom that have not previously beta reflected in the companyb$ rate base and 
will have been placed in service between Jamary 1, 19% and May 31,19%. Thaeafbr, the cornmy 
proposes to update the DSlC on a quarterly basis to reflect eiigiblt plant additions placed in service 
during the 3-month periods ending 1 month prior to the ef f i ive  date of each DSIC update. Petition at 3- 
4. 

The company atso 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 hcreases. Petition 
at 4. 

A$ with any section 1307 automatic adjustment CIause, the DSIC will be subject to an annual 
reeonciliation, whereby the revenue received under the DSIC for the reconciliation period will be 
compand to the Company3 eligible costs for that period. The difference between such revenues and 
costs wilf be mouped or refunded to customers, as appropriate, in accordance with saction 1307(e). 
Petition at 5. 

Lastly, in terms of procedures, the company propaim that the DSIC will be reset to m o  as of& 
e f f i v e  date of new section 1308 base rates that provide for prospective recoytzy ofthe annual costs 
that had previously been recovered under the DSIC. Petition at 5. And to avoid over movery of costs in 
tlw absence of a base ratecase, the campy also proposed that the DSE will be reset to zero if, in any 
quarter, data filed with the Commission in the COI~JM~YS then most recent AnnnaI or Quarterly k i n g s  
Report shows that the company wifl earn a rate of return that wouId exceed the rate of return used to 
catcdate its fixed costs under tb DSIC. Petition at 5. 

in tenzu of the legal issues raised by its petition, the company also states that its proposed auiomatic 
adjwent clause and procemueS am lawful fer a number of reasons found in statutory aad case law. 
with regatd to statutory law, PSWC states that section 1307(a)of the Public Utility f ide ,  66 Pa.c.s. 
f 1307(a), provides that a company may establish a sliding scale of rata or such other method fot the 
automatic adjustment of the rates to rmver  a varidp of costs. Petition at 19. Moreover, the company has 
cited ci~unstances in which ths Commission has a u ~ o ~ z e d  the use ofsection lUn(a) ammatic 
adjusmnt clauses to recover a wide may of expenses, depreciation and capital costs. See Pennsyhrnia 
IndrcstriulEner&v CoallHon v. Pa P.U.C., 653 A l d  1336 (pa Cmwlh 1995) (PiEC) (rccovcry of 
electric utilities' demand-side menagcment costs); 52 Pa. Code 8 69.181 (recovery of ges utilities' take 
pay liabilities to pipeline suppliers); 52 P a  Code 0 69.341@) (recovery of gas utilities' gas suppiy 
redigadnent costs and stranded costs rtsulting fkom Federal Energy Regulatory Commission Onkr 636); 
and 52 Pa Code 3 69.353 (recovery of water utilities' prindpaI and interest due on P e n n m  
obligations). Petition at 20-21. 

~nswars were filed by &e Office of Bid Staf'f (0"s) (Answer fiSed April 9,1996), the offi tc of 
Small Busmess Advocate {OSBA) (Atuw6t filed May 3,1996) and the Office of Consumer Advm& 
(OCA) (Comments and testimony filed May 6,1996). Rotwts to the pcdtion were also filed by 
individuaf customers. 

In its answer, the OTS requcsb that the C o d s s h  deny the company's petition based on legal a d  
grounds. With regard to the legal objections, the OTS argues that, since the facilities are''me 

facilities, the company is anempting to circumvent a base rate review through the use of a surcharge, in 
violation of the Court's decision in PIE. 

m WBA's answer did not submit fycal arguments oppaSing the hplernentalon of &e DSIC. mr, 
the OSBA bas raquestcd that the Comission conduct Sthorough investigation regarding the 
reasonableness and IawfuIneSs of the proposed tariffsupp~ement ds they affect the company's various 
customer classes. 

In its Comments, the OCA argues against the implunenta¶ion of the DSIC atleging that the company 



does not need the DSIC mechanism and that i m p i e m m h  of a D33C mechaoism would provide jn 
excess of a fair return to the company. With regard to legal arguments, OCA challengesthe legality of 
the surcharge based upon the s m e  arguments outlined in OTS' answer based on its interpetation of 
secticm I307(a) and the PIEC decision. 

On May 30, 1996, tke company fdcd a @y With thc. ~ 0 ~ 9 i o n  addressing the comments raised in 
the answers fded by OTS, OSBA and OCA, The OCA then filed a rtsponsle to tfii repiy on June 19, 
1996. In PSWCs reply to the various psrties cdnwnhg the legality ofthe DSIC, the company coatinwd 
to supplz the legslity of a surcharge under section 130?{a) of the Pub& Utility Code and the 
ComrnonweaIth Court decision in P E G  and suppliad rthttal arguments in support of its need far %e 
DSIC and the legality ofits prop6saL 

n. Dimas€on 

At &e outsct of thts discussion regarding the, PSWC petition, we belkw it n w a r y  to clarify the 
&mmj&on's view of tk! scope Of this pmCetdiRg and the nature O f  the PSwc propwrd. ~ecause&g 
PSWC @tion r e q ~  mgdatury approval to file and implemeztt a Fettajn type of automatic adjustment 
clause, we will not address, in this order, &e specific factual issues that may be raised by the proposed 
&ffsupplement sub& as Exhibit A to the petition. ThecOmmisaion views the tariff supplement in 
Exhibit A as no more than the company's proposa! as fo how such an automatic adjustmrmt clause should 
be strucnued. Indeed, as explained below, the specific tdliff supplement proposed by PSWC win not be 
approved by this order. 

~herefwc, to the extent that patties kave objactions and/or complairrts ta the rates to be charged by 
m m  of an automatic ixijustment clause that providcs for the rscovery of a water company's 
~nhiastructurc imprOueme0.t costs, those abjections andlor complaints would ba appropriately a d h &  

distribution systom improvsment expenditures. A section 701 amplaint wouldbe tba epproprjats 
precsdura( vehicle to challenge such a tarifffiling and, provided that f& issuts are raised, he filing 
of such a complaint will entitle the complainant to a W i g  Wore an administrative law judge and rn 
adjudication of the complaint 

Thus, the key issues raised by the PS WC ptitlon, and b be resolved in this onkr, m generic 
tlueshold issues regarding (1) the legaliity afthe type of automath adjustment clause proposed by 
company and (2) the appropriafo generd &ueture of such an automatic adjustment clause that oodbms 
to ths requirement of the statute and Pemsyhmia case law. Zn other words, this prowding will a d h s  
thelegalissucrconr.aaul ' g the adoption of the surcharge d e r  section I307(a) of the Code. f addjtiolr, 
tbe  mission will ouiline tha general paremdsn vfe smhlrrgs mechanism that meets the 
merit ofthe statute, that is consistent with the case law, hat has adequate safeguards to protect 
mmumtls' intaws and, therefore, constitutes a surcharge that is likely to reoeive regulatory 
when filed. 

To begin 4% we applaud CCtmpanieS who P w n t  this C O ~ i s s i O n  with innOvativs ideas to addm 
n~urring problems for their rapcctive industries. &I the water industry, cornpanics an faced with the 
dust asks of improving the quality of the water delivend to custolzlers due to the new man- ofthe 
SDWA and other governmental roquinmmrs and, ctt ?he same tfme, maintaining aa aging w m  utility 
inftastrt~cture. We recognize that, in mcenl years, PSWC and other Pennsylvania water companies b v e  
been lbquired to make sigaific8nt investmsots in new utitity plant for projects such 85 the fileation of 
surtecs water supplies, the replacement of aging water distributi~~ plant and the imphtneation ofmew 
re@icmm programs, b addition, water cornpadies face the daunting challenge of rehabilitating their 
existing distribution infras(sucture before ths property naches the end of its service life to avoid s ~ i o ~  
public health and safety nsks 

In the Commh~odsjudgmmG the mstablishment of a DStC along the lines proposed by PSWC can 
rubStaarially aid the water wmpmy in meeting these challenges on behalf of the water consum jog 
public. We a p e  with the wmpany that the establishment of B DSIC would enable the c ; w l p ~ y  to 
addnss, in an orderly and cumpmhmsive maru~er, the problems prcsantcd by its aging waw Whtia 

an achlal PSWC tariff firing that cornsins spscific rates to be charged to coasumcas basGd on specific 



& \ \odd have a direct and positive CffCcl upon water qua&, water pressure and senice 
reliabtlity for lhese reasons, \re endorse the cancepi of using an outomattc adjustmenf clause io  dddress 
this regUl8tOry problem for the water industry in PennsyIvania and, in particular, the type of DSIC 
proposed by PS WC. 

A. Legal Issues 

In Pennsylvania, utility costs are recovered ftom customers thraugb setion 1308 base rates and 
through section 1307 automatic; adjustment clausts. The purpose of a section 1307 automatic adjustment 
ciause is to provide an automatic mechanism CnabIing UtihkS to recover specific cuss not covered by 
general rates. Al!eghe?yhzhm Sed COrpOroriOn v- Pa. P. UC. 501 Fa. 71,75 1~3,459A.2d 1218, 
1220 a3 (1983). Moreover, section 1307(e), 66 PaC.S. Q 1307(e), provides that tbe ammatic 
adjustment Clause pr~cedu~cs shall bdudt 
expenses incwnsd under the automatic adjustment clause, fotlowd by B public heating to reconcile Iht 
amounts and to determine any refunds owed to customers or additional m v w y  due from custamem, 

ljnfji recently, an automatic adjustment clause bas usually been applied only to gas and electric 
companies. However, the Commission has provided for tfre r6cwcTy of capital costs in at least one 
idstanc;t to datu, i.e., for PECO Energy's C W ~ S  to ~~Ilyert oil-fired units to units which bum natural gas. 
Phffdzphra Efecfrtc Cu. IFCRNa 3, Docket No. M-009203 12 (Ordm adopted April 1,1993) The 
a&sion has a b  adopted a policy statement which e.ncourage water companies to seek section 
13(n(a) wst rccoyety fix their P l Z " 3 T  debt Case, 52 Pa. Code 9 69.361, and policy statemtnts 
approving section I 3 0 7  cost r e ~ ~ v w  for Certain FERC Order 636 stranded costs, 52 Pa code Q 69.341 
(bK4), and electric utility coal uprating costs, 52 Pa Code 9 57.1 %(a). Moreover, abw 1970, the 
C o r n h i o n  has authorized dl utilities to we an automatic adjwtment clause mechanism to r w w  
certain incremental changes in State tax rates. 52 Pa Code 4 69.44. 

Pennsylvania case law repding the permissible scope ofsection 1307 cost recovery, while nat 
extsn5jve, support0 a b a d  interpretation of that Section In N'mi Fwl Om Dlstributtcm Cop, v pa. 
P. U.C., 473 A.2d 1 109,1121 (pa Cmwlfh 1984). the ~mmonwecrlth Cow held that the purpasc of 
section 1307 of the d e  is to permit reflection in customer charges of changes in one comprxpent of8 
utifity's cost of providing pubtic service without the necwsity of the "broad, costly and tirn-cms~&~ 
inquiw required in a Section 1308 base rate case. Uoreova, under the 1995 PIECdcckion, the 
~amm0nweaIth Court adopted the Commission's Iegd position that its use of section f 307 wm not 
iimitsd to fitel and purchased pawe costs. At the sum time, tho Commonwealth Court cautioned thrd 
section 1307 should hav6 h i t ed  apPiicadon end should notove&de the traditiond ratemaking p m  
PIEC at 1349. Xn detennining whether DSM costs could be recavered through the section 1307 
mecbmism, the Court wrote: 

=port dertaihg the r e ~ e n u e ~  colitcted and the 

Although we agrde that Section 3307 should have limited application and the PUC shouid 
not use it to disassemble the traditional rato-makisg process, the Gmera/AsscrmbEy dibnot 
h i t  the ahvancs qfmtomu& at.#'wt?nmt tu OnJVlrtel cosc~ and faxes which are genma@ 
hpndthe control &the &&@. f ired ,  thc Qenerai RssanbfV spcilrcapu auoWed the 
1rgccw~1y offirrl mrs and a h  alEowed the PUC or the d W a  to iniclde the auionwic 
u&sment dears within spcciflepruc&res . . . In this case, S ~ O A  131 9 of the Code 
specifically s t a l ~ o  Bat all prudent and reaponable costs should be movered and sets forth 
rrquiremenb that the pzopc~ed prograins be dsterrmaed . to be "prudent and Cost-effeaW 
by tho PWC (or the Bureau of Coaseruation, Economics and Energy Planning aa designated 
by the PUC), before my casts may be recovered through the surcharge mechanism. 

PLEC at 1349 (waphpsis added}. The Court then concluded that the recovery of DSM costs unda 
1307 was lawful because the hqpage of section 1307 gives the Commission discretion to mtablish 
a-atic adjusanent clauses fbr the recovety of prudently incumd costs, and because in section 131 9 
tbe legjslstrue specifidly identifled and provided for tbe r e ~ ~ v e q  of prudeat and reasonable casts for 
developing DSM programs. 

clearly, the Court in PIEerecognized the ixnportMct of& statute (sectbn 13 19) m providing fm ttre 



recovery of development costa of  the DSM programs via section 1307, However, the Court also 
reoognjzod that the language of section i307 is not limited to a nmow stt of costs (as advocated by &e 
industrials), that whemeS the costs at issue should be recclvertd via an automatic adjustment clause is a 
matter of Cbmmission discretion, and that the court "is not h e  to substitute its discntion for the 
discretion properly exercised by the PUC in establishing the surobarge method." PECat 1349. 

distributfon system improvement oosts, we find that the propal is appropriate~y limited and namwiy 
tailored to m o v e r  a specific category of utility costs--the incremental fixed costs (depreciation and pre- 
tax return) associated with nonrevenue prcdwing, nonexpense redwing distribution system 
improvement projects completed and placed in senrice between base rate cases. Recowry ofthis n m w  
set of cosh9 is dearly pmnitted under section 130?(a) (which has no cost category limitation in its 
Ianwge) and Pmsylvania case law; and, in the Commission's judgmeot, this proposal is in no way a 
&a&m to "disassemble" thetraditional ratemaking procuss for s a v e d  reasons: finr, ihe IXIC 1% 

Turning to the PSWC p p s d  to and hp1mmt an automatic adjustment clause to w v e r  its 

base rate review of tIiC>.*: pldnt cciiLc. cndeedthe#mpany'sproposal~~i~chattherewilt beafuii 
review of these costs in a subsequent soctiOn 1308 base rate proceeding. We also note that the D$~c is 
desigaed to reflect only the costa of the eligible p h t  additions &at tue acntally placcd in WMW; 
the 3-month periods ending I month pdor to the effective date of each surcharge update; this key 
pavision serves to avoid any potential vloiabion of section I 3 IS and thjs State's long-standing " u d  a& 
US&.$* I"U18. 

~dditjonally, we find that sections 1307(d) and (e} provide broad aucfiting powers to the Com&ion 
and a formrrt reconcihtion mechanism to careful& IrJO&Or the operaikm O f  such a Surcharge. While 
admittedly H i o n  1307(d) is addressed to fuel cart adjustment audits, we do not view the Cormision$ 
auditing power over automab'c adjustmeart claus6~ as limited to only futl a t s ,  given the b a d  au&tiiq 
aad investigative powers granted to the Commission via sections sW,505,506, and 516 ofthe pubtic 
Utility Code. 66 Pa.C.S. $8 504,505,506,516. Nor would we be likely to approve a utility's request fir 
approval of an automatic adjustment clause in the absence of its mrnpletc agreement that the 
Commission has such auditing powers. Momver, section 1307(e) provides for a mandatory a n d  
rmwiliati0R npott rqpiingthe n?vemes snd ~xpsnses recovered via an automatic adjustment ciause 
and B 'Public bearing on the substance of the report and any matten pertaining to thc use by such public 
utility" of the automatic adjustment clause. As such, tbe costs to be recovcrtd via the wmpany's DSlC 
proposal will be subject to tbe Commission's auditing powers, an annuaI rocanciliatioa report and p&lie 
hearings, 

B. Genwal Tarz~~arametem 

The basic elements of a tariffsuppirment to implement a lawftrl DSIC mechanism inchrde a statema 
of purpose and dcsCription of eIigib18 property, a specification of it8 cffbctiw date and tho dates of 
subcquent quarterly updates, details regarding the cornputadon mcthudology and appropriate a m m e r  
sefegwuds. "he proposed tariff supplement included with the PSWC petition, as Exhibit A, includes 
most of these elements but, in ?he Commission's judgment, ctrtain dements should bc modified in odw 
to adequately prattct consumer inwrests and to comply with s d o n  1307. In or& to provide guidance 
to PSWC and my other water utility that may need to implenunr a DSIC, the Commission has drnre~op~ 
mpk tariff language that, if used in a water utility's section 1307 proposed tariff supplemmt, i s  likeiy 
to d v e  the Commission's approval. "he sample tariff language is cDntained in Appendix A to this 
O r d a .  

The major diliaencm meen the lariff supplunent proposed by PS WC and the sample tariff 

--specM.Cation of the eligible plant accounts by type and account numbsr, 

language in Appsndix A can be su;mmariud ti$ follows: 

-.provjsim to include recovery ofmajn extensions installed to implement mlutions to regional water 



supply problems that have been documented as presenting a significant pubtic health and safety comm 
to &ding custom-; 

 s spec if id^ that the costs of projecfs funded by PENNVEST loans are not eligible; 

--provision of a prospective January 1, 1997 effective date for the tariff supplement and the property 
eligible for tht initid filing; 

--if more than 2 years have elapsed since the Utility's last base rete case, use of the qu i@ r a m  rate 
detm*ncd by staf€ and specified in the latest Qu&rt.&y Earnings Report released by the Corniffin; 

--water speciilcation of the depteciation and pretax reh~n elements h the fornula to cdcutate &e 
DSIC; 

-add& provision do provide interest to wmumt?rS for any over recoveries during operation ofthe 

--provision for customer notice of m y  DSIC changes. 

Thus, use of the sample tariff language will fully explain the DSlC computation, including a listing of 
DSlC eligible property and retatad axount numbers, so &at in fuuve y~arrs tRe purpose and intent of the 
DSlC surcharge wilf be apparent fiom reading only the tariff supplement Additionally, the inclwion of 
plant account numbers and aescriptions of propsrtr eligible for DSIC Cost recovery parallels the fmm 
used fir arhtr section 1307 surcharges, sucb as the ECR for electric utilities, &e QCR for gas 
distribution utilities and the SCR far stcam heat compgnies 

DSIC; and 

With these changes to PSWC's ptoposaI, the eligible ploper3rt filing dates, panunews, and consumer 
&guards have been SignidcantIy strengthened. Ia particular, we note hare that the provisions (1) for 
resetting the IDSIC to zero ifthe company's raw ofretum excoods its dlowable rate of nnun, and (2) for 
-in&&@ DSIC to zero as of the e f f i v s  date of new section I308 base rates that provide for 
pmp&ve recovery of the eligible plant casts baa serve as eff&vt and reliable rate mechanisms 
bur t  &at the DSiC automatic adjustment clause will not produce mtcs in exma o f  a fair =turn to &e 
utility, BS rquirstd by secdan 1307(a). We also note that the provisicm of a 5% of billed revenues cap on 
the maximum mount of any DSIC insuns tbat the surcharge mcchm'sm will not evade the section 1308 
base rate process and its intensive top-to-botbrn 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 WmpMy to avoid B base rate review of the eligible property in perpetuity. 

Accordingly, although we am denying the FS WC petidon to the extent that it quests permission to 
file and implement a sedan 1307(a) tariff supplement to hpfmunt a surcharge as set for& in its 
Exhibit A, we invite the compmy to file a new Mriff supp~cmmt consistent with the parameters outlind 
in tbe sample tariff language set forth in Appendix A to this order. Tha sarnple tariff language in 
Appendix A is identical to thst recommended for the Penn~ylva&~-Amcfican Water Company at Docket 
NO, P-00961091 which has Pso requested permission to file a DSIC surcharge. 

AS with otha section 1307 miff filings, the new tariff supplement would provide for a notice period of 
no less then 60 days to allow sufficient time fw staff review of the proposed tm'ff supplement and its 
initial rates for oonsisrncy with the sampft tariff language and for accwacy of rhe plant account 
depreciation, pre-tax return and other elements of &e DSlC calculation. Ifracommendtd for epprovd by 
staf fad formally approved by the Commission, the tariff supplement and initial rates to knplnnmtthc 
DSIC will be permitted to go into ef€ect, subject to the outcome of any timefy filed complaints. 
Subsequent qumriy updatcs, however, may be filed on 10 days notice BS originaUy proposed by the 
company. Thet.efore, 

It Is Ordertd fiat: 

I. ne petition Ned by the Pbiladclphia Suburban Water Compaay (PSWC) to file and implement a 
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rage i or it) 

section 1307fa) automatic adjusanent ciause tariffthat would establish a Distribution System 
Improvement Cbarge @SIC) is hereby approved in part and denied in part consistent with this order. 

2. AI1 protests, mwas  and other objections filed with respect to the PSWC petition am henby 
granted in part and denied in part consistent with this order. 

3. Any complahts regarding the rates to be charged pursuant to 8 DSIC tatiff supplemeat may be fitad 
if and when PSWC fdes a tariff supplement with specific rates in accordance with the tariff paramet~s 
outlined by this order. 

4. l 3 c  parameters set forth in the Appendix A are hereby adopted to serve as sample tariff language to 

5. The normal auditing, reconciliation, reporting and public hearing procedures applicable to all 1307 
(e) filings will likewise apply to all DSIC tariff supplements. 

6. This orda bc pubtished in-the Pennsylvania Bulktin. 

7. This order be served upon Philadelphia Suburban Water Company, the Office of Consumer 

be implemented for tariff supplements ta cstabiish a DSIC. 

Advocate, the Office of Small Business Advocate, the Office of Trial Staff and theNational Association 
of Water Cornpanits. 

JOHN G. ALFORD. 
Secretary 

APPENDIX A 

Sample Tariff Langusge 

Dietribution System Improvement Charge @SIC) 

1, General Ddscription 

=expense reducing distribution system improvtmtnt projects compbted and placed in SCM.W and to 
be recorded in the individual accounts, 8s noted below, betwan base rate cases and to provide the 
Company with the resources to accelerate thereplacement of aging water distribution infimchm, 
compty with evolving regulatory requirements imposed by the Safe Drinking Water Act and to 
and implement solutions (0 regional water supply problans. The costs of extending facilities to sw\re 
new customers ate not recoverable through tbe DSIC. Ab, Company projects receiving P ~ T  
finding are not DSIC-eligible property. 

Purpose: To recover the fixed costs (depreciation and prc-tax return) of certain nonrevenue producing, 

EIlgible Pt~pm. The DSIC-eligible property will consist of the following: 

-services (account 323), metm (account 324) and hydrants (account 325) installed as in-kind 

-mains and valves (account 322) installed as nplaccrnents for existing fhcilities that have worn w, 

--main extensions (account 322) installed to eliminate dead ends and to implement solutions to regional 

replacements for customem; 

a n  in deteriorated condition, or upgraded to m a t  Chapter 65 re#ulations of ‘We 52; 

water supply problems that have been documented BD presenting a si@ Acant health and safety conem 
for customers currently receiving service from the company or the aqukcd Company; 

.-main cleaning and relinbg (account 322) projects; and 



--unreimbuned Am& related to capital projects to relocate Company facilities due to highway 
relocations. 

~ f l d i v ~  Dote: The DSlC will become effective for bills rendered on and after January 1,1997. 

ii. c ~ ~ p & t h  qfrhe DSIC 

Cialalation: The initial charge. effective JmW 1,1997, shall be calculated to recover the fud 
of digible plant additions that have not previously been reflected in the Company's ratc base and will 
have been placed in service between September 1, 
will be updated on a quarterly basis to reflect eligible plant additions placed in setviw during the 3- 
month periods ending I month prior to the effstive date of each DSlC update. Thus, changes in h 
DSIC rate will occur as follows: 

and November 30,1996. Thereafter, the DSic 

Effective Date Date To Which DSXC-Elfgibfe 
of Change Plant Addition Reflected 
April I February 28 
July 1 May 30 
Octokrl August31 
January I November30 

Tbe fixed costs of eligible distribution system improvement projects will consist of depreciation and 
pretax return, calculated as follows: 

&pteciutimt: The depreciation expense will be calculattd by applying to the oiginal cost of DSlC- 
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-eligibJe propetty is recorded. 

fre-trac rem: The pretax return will be calculated using the State and Federal mcomo tax rates, the 
company's actual capiral stnlctur~ and achlal cost rates for l~i~g-tam debt and p r e f d  stock bs ofae 
fast day of the 3inmth period ending I month prior to the effmive date of the DSIC and subsequmt 
updates. The cvst of equity will be fhe equity retwn mte approved in the Company's last fdy-litigsted 
base rate proceedjng for which a fmal order was entered not more than 2 years prior to the effectivedatre 
of the DSlC. If morc than 2 years shall have elapsed between the cnby of mch a final order and Olt 
effetive date of the DSIC, then the equitY return rde used in the calculation will be thc q u i @  m m  me 
calculated by the Commission S M i n  the latest Q~etitrly Report on the Earnings of Jurisdictional 
Utilities released by the Commission. 

D I S C W c h g e  Amowrt: The charge will be expressed as B percentage canid to two decirnai p k  
a d  will be applied to the total amount billed to each customer under the Company's otherwise applicable 
rates and cbwgts, excluding amounts billed for public fire protection service and the Stare Tax 
Adjustment Surcharge (STAS). To calculate the DSlC, onefourth of the annual fixed casts assw'ated 
with all property eligible for cost recovw under the DSlC will be divided by the Company's projected 
revenue for sales of water for the quatterly period during which the chars will be collecttd, exclusive of 
revenues from public fie protection service and the STAS. 

16/2/2010 



DSI = the original cost of eligible distribution system improvement projects. 
FTRR the pretax return rate applicable to eligiblp! distribution system improvement projects, 

Dep = I)epndation expense related to eligible distribution system improvement projects. 
e = the mount calculated under the annual reconciliation famre as described below. 
PQR = Projected quartuly revenue including any rwenue fiom aquired companies that are now being 

charged the rates of the acquiring company. 

1 

~uanetly &a: Supporting data far each quarterly update wit1 be filed with the Commission and 
served upon the Oface &Mal StafX the Office ofConsutlMr Advocate and the Office of Small Busin= 
A&ocR~~  at least 10 days prior to the effective date of the update. 

III. S&egmrds 

mates and charges. 
Cq: The DSIC will bo capped at 5% of the amount bitled to customers under otherwise applicable 

Audit/Reconci&z?km: The DSIC will be subject to audit at intcrvds determined by the Cemmission. i t  
will also be subject to annual reconciliation based on a reamciliation period consisting of the 12 months 
ending December 31 of each year. The revenue received under thc DSlC for the reconciliation period 
will be compared to the Company's eligible costs for that period. The difference between revenue and 
costs will be recoupbd or refindd, 85 apppritite, in accdrdance with section 13#7(e)p over a 1 year 
period commencing on April 1 of each year. If DSIC revenue9 exceed RSIC-eligible costs, such 
overcolle~tions will be refunded witb interest Interest on the overcollections will be calculated at the 
residential mortgage lending specified by thc Secretary of Banking in aocordancc with the Loan In- 
and Rotcction Law (41 P. S. $101 * et seq.) and wfll bt rdirndcd m the same manner as an 
overcollection. 

AT~W ~ a c . b  ~ates: The charge will be reset at z c r ~  BS of the dltictive date of new base rates rhat pmvih 
for prospecthe recovery of the annual costs that had theretofore been recovered undm the IDSIC, 
Thereaftu, only tbe fhrtd costs of new eligible plant additions, that have not previously been reflected in 
the Company's rate base, WOUM be reflected in the quwtedy updates of the DSIC. 

Eming Reporfr: The charge wiU dso be resct at zero if, in any quarter, data filed wi& the 
Commission in the Company's then most reant Annual or Quarterly Earnings rtpotts show tbat &e 
Company will e m  a rate of rehun rhet would exceed the ellowable rate of return used to calculate 
f ix4  costs under the DSIC is described in the Retax return section. 

~ u r r o ~ e r  hrottce: Customers shall be notified of chmgos in the DSIC by including appropriate 
infomarion on the first bdl they receive following any change. An explanatory bill insen shall a b  be 
includd with the first billing 

[PhB. Doc. Ne. 96-1S60. Fikd fo*pnblk Inspection Septcrabcr 13, t996,9:00 a.m.j 

No part of the infomation on this site may be teproduced for proat m soid for profit 

This material has been drawn directly from the oficial PerVrrylwmfa BuEferih f i l l  text database. b e  a 
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EXHIBIT 
D 





EXHIBIT 

E 



Resolntivn E n B o M t g o n d C ~ i n g  r'flleDtWhtbn I@mweme~ CAage" 

-, The Pennsyivanla Public Utility Commission and the Pennsylvania L e g i i  
have adopted a promising aod unique ~@atory approach that encourages the acccfefation ofthe 
needed reda t ion  of aging water utility in-, mtd 

WIIEREAS, The Distribution System hpvement Charge is an automatic rpdjwtment charge 
that enables mvery of mfiastruotmc improvement costs on a quarterly basis ia between rate 
ollscs far projects that am non-rewue pdueing and nm-expense reducing such as naaia 
cleaning and rdiniag, fire hydrant replacement and mi& extensions to oliminaa dead ends; md 

WlBRE#S, A videotape which exphhs this unique approach is being prepared by the National 
AssociatiMl of Water Companies to help educatt and intbmt other regulatory agencies and 
legislatms about the benef3ts of this Unique appmch; and 

WHEREAS, The U.S. EPA withim its Drinking Water Infhismmm Needs Survey has 
identified a magnitude of natiOnal mfhstruclure naeds of $77.2 billion in p d h g  expenditures; 
and 

WfDEREAS, As the malprintde of need may be too great to be accomplshed under traditiaaal 
raternaking methodologies; and 

WHEREAS, The Distribution System Improvement Chaage pvides b d t s  to ratepayers su& 
as improved water quality, inrmesed pressure, fewa main bmiks, f- mice intsmrpions 
Iowa levels of unaccounted for watcr, and mors time between rate cases which kads to greater 
rate stability; cmd 

-Si, Ratepayer protectiorrs are inmporated tn the Pennsylvania app&. the 
surcharge is limited to a nzaximum of 5% of the water bill, amud reconciliation audits are 
conductdd where overcolltctionS wil be reh&d with intcnSt end underculWons will b 
bilkd into Gture rates witbout interest I~COVQY, the sutcbarge iS reset to zcro at the time of the 
next rate case, the charge is reset to zero if tht company is ow-camiu$ customer notice is 
provided, aad all d q e s  rem used and usefix1 plant, mw, rkrtyhm. be # 

RESOLVED, That the Board of Directoff of the National AsJaciatiOn of.Regulatory Utility 
cOmmission#s (NARUC), c o n v d  at its 1999 Wmter Meetings in Washington, DC, agrees to 
&ne the mechanism as an example of an innovative regulatory tool that o h  Public Utility 
Commissions may consider to solve initastruetum remediaeion challenges m their States; mw be 
Ufirther 

RESOLVED, That NARUC agrees to co-sponsor with the N a t i d  Association of Water 
Companies the videotape of the Distribution System Improvement Clwp as an tducationnl 
tool to iaform other regulatory agencies and Iegishtum about this promising new 
mechanism. 

S'momd by the Committee on Waer 
Adopted Febnrcny 24, I999 
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WHEREAS, A number of innovative rcrguietOry poliGieS and mecbsnbm have been implemented 
by public utility commissf- throughout the United States which have mtriiuted to the ability of 
the water industry to effeotivcly meet water quality and i&utm&w cbalfengts; and 

WHEREAS, The capacity of such policies and mechanism to kilitate resolutioa of these 
challenges in appropriate circmstances supports identification of such policies and mechanisnts as 
“bet practices”; a d  

WBEREAS, During a recat educatiOaal Wogue, the “2005 NAWC Water Poky  Form,” k l d  
among repmsmtatjves h n  the w 8 t ~  iadusby, State e~anarnic regalators and State and f k l d  
drinking water program adminisiratom participants discussed (consenstls was not sought nor 
determined) and identified over 30 innovative policies and mtohaafsms that have been summatiztd 
in a report of the Forum to be available on the website of the Co& on Water at 
www,naruc.orq mrd 

wEIER&AS, As public utility oommissions conthe to grapple with Anding sohtdons to m w  the 
myriad water and wamwater industry challeuge8, tbe Committee on Water hereby aclcnowledgcs 
the Forum’s Stmrmmy Report as a starting point in a oommissioa’s review of available and pmea 
regulatory mechanisms whenever additional mgulat~ry politics and mechanisms are being 
considend; md 



State agencies and health departments; c) condrannation and reccivaship authority; and d) capcity 
aevciopment planning; mrd 

m, Tht U.S. Envitvmmental  ROW^ A ~ ~ C Y ’ S  T ~ u r - P i l l ~  Amtoft&’’ W ~ S  disrussed 
as~4tanotherbesc~~essend4forwatsraodwastewatersrstefiastosustainarobustand 
sustainable idmtmtw em compPebensively ensure safe drink@ water and clean wastewater, 
includ~: a) better management at the local or facility kve& b) fillcost pricing; c) water eflbiciency 
or water conmation; and d) adopting the wacersbed appro9ch, all of which economic regulators 
can help promote; rmd 

wH&REAs, State drinkig water progtam administrators emphasized the bllowing mechanistns 
wbich Forum participants identified as best practicss: a3 active and effective security program; b) 
interagency coordinstion to assist with new watev quality regulation devdopment and 
imptemenm’on, such as a memorandum ofundetstsndiag; c) expanded technical assistanct for 
Smau Waarsystwnq d)&tasystemmodcrmzaft * ’on to improve data reliability; e) effective 
a d m i i t i o n  and ovwsight of tbe Drinking Water State Revolving Fund to maximize 
iafiesbucnue mediation, along with pmoitting investor owned water cornpanics acccss in all 
S t a t q  f) thc move fimn socltcc water assessment fo actual protbction; anb 8) providing Statc 

RESOLVED, That the Natianat Association of Regulatory Utility Commissionsrs (NARUC), 
convened in its July 2005 Summer Wings in Austin, Teas, conceptually suppats review and 
consideration of the innovative reguiatory policies and pradkes idsntiflsd her& as ’%est 

drinking water programs with adequate rwourotsto a n y  0utdrtirmandates;now tkvsfore be ir 

pim%kes;” and be itJiuher 

RESOLVED, That NARK rar>nunends that eoonomic reguiators consider and adopt as many as 
appropriate of tbt replatory meohattisms identified herern as best practices; mdbe rtfkriher 

1R&sOLMGD, That tbe COmanittQe on Water stands nady to assist ecoaomic regulators with 
implementation of any of the k t  pTactioes set folth within this Resolutfon. 

S’nsoredby #he Commhe on War 
A&pted the NARUC BomdofDfreclm M y  27,2005 



EXHIBIT 

G 



PENNsyLvANlG PUBLIC UTILITY COMMISSION 
BARRISIBURG, PENNSYLVANIA 17105-3265 

Petition of Pennsylvania-American Water 

Tarjff Supplearent...Revising the DisMbutbn 
DisMbution System Improvement Cbarge 

Public Meeting held July 11,2007 

Docket No.: P-00062241, et a& 
Company for Approval to Implement a JUL-ZOO7-OSA1OI61 

Before us for coasideration is the Petition filed by the Pennsylvaaia American 
Water Company for approvat to implaneat a tariff supplement revising the distribution 
system improvement charge (‘DSIC’7a The revision being sou@ is a repest  to raise the 
DSIC cap from 5% of billedrevmues to 7.5% on DSIC eligible infrastructure.’ 
Administrstive l a w  Judge W a p  L. Weismandel issued a Recommended Decisian 
which denied the Petition. I disagree with the Recommended Deakion and instead will 
move to grant Pennsylvania-Americaa’s Exceptions which succinctly clan@ the 
Petition’s consistency with the purpose of DSIC, dong with providing ample support as 
to the benefits expected to accrue to ratepayers witfi a 7.5% DSIC cap. 

If there were ever a regulatory tool literally crtated zight here in Pennsylvania that 
is recognized as a bgst practice around the country it is the DSIC. Its main fama are 
that it is: 

pro-environmcntal as it significantly decreases line loss of one of our most 
precious resources; 

prcrmotes a major objective of this AAministration and this Legislature which is to 
fiixpenrlsyivania’s agisginfiwtmcture; and 

o Promotes economic devdopment as it creates h e  of jobs. 



1. National View 

Tbt DSlC mechanism is one of the most important regulatory tools of the past 
decade. It has been cited by the National Association uf Regulatory Utility 
Commissioners as a ‘‘B~est and it has been designated by the Council of S ~ t e  
Governments as “Model Legislati~a.”~ Nationwide, it is common knowledge that 
Miastructure is deteriorating throughout the country and this dilenuna must be addressbd 
in a timely, cost-effective manner? The US. Enviromaental Protection & m y  cites a 
$276.8 billion need to upgrade or replace drinkiae; watcr indslstnrcture over the next 20 
years.5  ere in tbe CommonweaIth, the state’s portion of drinking water infraSmctuxe 
needs over 20 years totab $10.8 billion? 

Many utili.ticrS were built more than a century ago and much of today’s plant in 
service requires expensive upgradiag. The qnecedented magnitude of the extent of 
needed in,&mntctu,re upgrades, dong with the high cost, call for jmovative solutions. 
Mains that WCTC first placed into the grouzld a century ago cost approximately $1 a foot. 
Today, the femediatiort or replacement costs range from $61 to $100 per foot, Under 
traditional ratemakhg, the pace of remediation ranged i h r n  a few hunched years a 900 
years, or not in any way nearing a realistic t i m e w e  to match the actual service lives of 
mains (approximately 75-125 years, with exceptionS based on matenah * andsoils). 
tegislaaues in six other stam recognized that a new regulatory mechanism was needed 
to accelemte the pace of infiasbnrcture upgrades at a reasonable cost. DSIC has been a 
key response toward resolving this jzsllenge. 

2. p c m & a a  Perspective 

Prior to DSIC’s implementation h 1997, PannSylvahia-Americm’s thcfhune t6 
uppa& its exirsting, aging infi.astructure was 225 years.’ Following DSIC’s 
implementation, the timehue was reduced by nez~ly 25% to 170 years, A Critical factor 
is that with its ament iacreased investments in DSIC eIigible projects over the 5% cap 
(the most recent’ quarterly filing reached 6.360/0), the Company estimtcs a 33% 
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reduction to 112 years, which more l d s t k d y  reflects actual service lives.’ Mmhg 
replacement with service lifk substantidly improves service reliability. 

znfrastructure remdation end improved service and service reliability diractly 
hefits customers. Upgrades of deteriorated m a h s  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 ofsmall and no* 
viable water system, consistent with 
Commission policy (see 52 Fa. Code $9 69.71 1 
(relating to small and nonviable systems)); 
hmoted the regiondization ofwater systems, 
consisteat with Commission policy (see 52 Pa. 
Code 869.721 (relating to acquisitions)); 
Reduced rate case expense by decreasing the 
frequency of base rate case filings; 
Anowed water utili ties to afford remedjation 
projects that would have otherwise been cost- 
prohibitive; and 

low pressure problems, and discolored watex.”O 
Decreased main breaks, swvice interrmptions, 

When DSIC’s irnplenmtation was approved by the Commission, seveml criticat 
sakguards were established, including a cap of 5% of billed revmues.” Additionai 
safegwrds inch&: resedthg the DSIC tn zero at the time of the next base rate case or if 
the utility is over-eamhg; providing notice to customem of any change in the DSIC m; 
audits arc conducted as needed, and an annual reconciliation audit is conducted to 
ascertain any over or under-collectiofls, with any over-collectionS being refunded with 
inmest at the time of the next RSIC calculation All mains or other DSIC eIigible 
projects have been placed into service pxior to DSIC charges being issued to customers 
and m used and useful parameters, which are among the foundatiom of utility 
ratemaking principles. These safeguards femain untouched by the Company‘s qu-d 
highercap. 
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The Company points out that: 

. . . under the Aw's criteria, there wouId not be a need for a 
DSIC at all, so long as a minimal level of adequate sonrice 
was be@ rendered. Forlumtdy, the General Assembly had a 
broader vision and has provided the Commission with the 
tools to replace aging inhstnrchue in the Commonwealth 
PAWC Simply requests that the Commission use this tool and 
permit the Company b in'cmse its DSIC percentaIIc so that 
the purpose ofthe law em be reaIjzed.I2 

Goal of An I n c r e d  Cap 

Pamsylvania-Amuiwtn recognized tbat its ideal spending level for in- 
with the anticipated remaining useibl life mediation "should be adequate to keep 

of the distribution system infrsstructure." The Company explained that in 2006 it 
accelerated its inhst~~cturc upgrade program by over 50% and replaced 82 miles of 
mains. This can be coinpared with the pre-DSIC w e  of replacing 25 miles per year. 
From DSIC's inception in1997 until 2005, the Company replaced 47 miles of main, or 
0.56%. The 2006 increased rate of 0.90% has been maintained in 2007 at a DSIC ley4 of 
6.36% for all of 2007, although it is only allowed to collect at 5%. As previously stated, 
&e cumat accelerated rat6 should enable the Compaay to significantlyreduce by 34% 
the amount of time it would take to make all of the needed improvements, from 
approximatc~y I 70 years to I I 2 years. '' 

Thc Company also noted its current facus on replacing smaller diameter maitis 
to its discoveary that th were found to be a mort ikquat source of main breaks than 
lager diameter maim?' company states that an increasexi DSIC cap to 7.5% will 
suppoxt its eflbrts to aceeimte the systematic replacement of its older small diameteg 
d. The company estimates it can reduce by about 20 yeam the time in which it will 
be able to make the needed improvements to this s e w  of its distribution system The 
#xnpany points out that in comparison, "an under-fhded DSIC is more Iikely to result 
in more significant costs associated with unplanned or more extensive system repairs ia 
the future (e,g., more main bmh and Service htemptions, higher levels of unaccounted 
for water,  et^.).'^ 
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The Company has determi#ed that a higher investment level is essential for it to 
keep pace with the anticipated r e g  useful life of the distribution spkm 
W t u r e . ’ ’  ~n fact, the ~ompany sulf~marjzes the evidence presented in the instant 
case as revealing a choice between: 

. . . { 1) providing the Company with adequate rcsourccs (a 
7.5% DSIC cap) to support a three-year or more base rate 
case filing cycle, or (2) providing tho Company with more 
limited resources (a 5% DSIC cap) that would CMCO 
more frequent base rate case cycle - every year or two. 7: a 

The Companysummarizesfurtherthat: 

. . . the current DSIC cap of 5% wrll 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 efforu to accelerate its distribution 
system improvement program and encouraging the Company 
to make reasonable kcquent W e  rate case frling~.’~ 

A higher DSIC rate today is consistent with the legislative intent to ecan0micaU~ 
accelerate idiastructure remediation: 

The DSIC more accurately reflects the ongomg investments 
and improvements that are made in the water distribution 
system versus the less tiequent but larger step increases that 
would result from base rate m c m e s  without an 
appropriately funded DSIC. The timely recuvery of &e fixed 
costs o f  intirastructure replacement through the DSIC provides 
an incentive for incteassd and continued levels of capital 
infirsion. This results in a stronger and more reliable w a r  
distribution system for both ammt and future customers?’ 

Moreover, I no& that Pennsylva&a-AtnM.ican’s customers’ rats at the 5% DSIC 
nte aveaage $1.75 a month. With a 7.5% DSIC, that rate will increase by $1 .OO a month. 
It should be kept in mind that this rate will be reset to zero following the next bse  rate 
case (or at any time that the Company is ova-eamhg) and it takes a number of billing 
cycles of progressive increases over a fkw years to rise to the allowed level of tbe cap. 
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Most importantfy, DSlC represents a dollar-for-dollar recovery of prudent expenses 
incuned for improving reliability to customers. 

In addition, a response i s  necessary to the argument put forth by the Office of 
Consumer Advocate (“OCA”) that simple presentation of expenses virtually gum~~tw 
recovery.2’ Expense recovery is  granted d y  far those DSXC eligible projects that are 
prudently incurred, in service and used and wW. In raising the level of DSIC expease 
recovery, we clearly intend to continue its cautious use. Contrary to the OCA’S refence 
to the reasoning of the Commonwealth Court ia the recent Collection System 
Improvement Charge Appeal,= the DSIC review and audit process includes a 
determination of compliance and p d a c y .  Hence, the Court’s reference to recovery of 
projects being relatively automatic 7usmg the examgle of a solid gold manhole cover 
being allowed, provided the expmc was made and submitted) is simply not accurate ll~f 
reflective of the extensive and thotough DSIC review process. 

Finally, I am mindfi4 of the value of DSIC: “its success cannot be denied. It is 
now time to irnpmve upon that success by allowing ai incrernd increase in the cap.’a3 
I wholeheartedly agree- 

THEREFORE, I MOVE: 

1. 
Weisnaandel i s  rejected, consistent with this Motion; 

That the Recommended Decision of Administrative Law Judge Wayne Lo 

2, That the Exceptions of the Pwsyhania-Ame$hn Water Company are granted; 

3. 
supplement revising the distribution system improvement charge i s  granted 

 hat the Petition of Pennsylvmia-American Water Company to implement a tariff 

4. 
with this Motion. 

mt the Oflice of Special Assistants shall prepare the appropriate order consistent 

DATE WENDELL IF. HOLLAND, CHAIRMAN 
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I INFRASTRUCTURE REPLACEIWENT AND ASSET MANAGEMENTld 
Surveys conducted by thc EPA suggest that the need for water and warnwater infrastructure imprwc- 
ment and replacement (bo& privately and publicly owned} wer the n m  20 years is between $500 
biflion and $1 trillion. Tbis dollar level reflects a growing need moss 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 infranructure needs stems &om the population boom and economic growth 
at the end of World War II. Duing those post-war years, there was unprecedented industrial, business, 
commercial and residential development, along with the water and wastewater infrasvuchue to sup- 
port is, That infiasrructure i s  now reaching the age when ir 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 
unbudgexcd repair and replacement costs. Depending on the length of rht useful life of various compo- 
nents, the need to replace this infrastructure will continue over the next several decades. 

Many utilities have conducted p!sns consisting Of a complete assessment of utility facilities and wets, 
inctuding a determination of the condition and r m a m  useful tie of each component of the sgstem, 
rigllt down to each segment of buried pipe. Components of drc ~ y ~ t e m  are also rated in terms o f d i .  
caliry for operation of the system. A model is often developed based on asset condidon, cfiticalje, and 
other relevant factors to prioritize the infrastructure replacement and impmveinent needs Over h, 
Costs are &en applied to determine reinvestment needs over time. 

g ~ a l  of tbcst phns is to determine a reinvestment timeline that wiu atrow continued opcxatir#r of 
a i b l  inftastrucwe throughout its useful life, but wiU ensure replacement before it fails and 
m a i n w n c e  costs increase dramatically. Planners then can prepare inftawuchtre repfacement s&d-  
des and budgets that d spread out the costs of improvements over 8 pre-established phning b r i -  
ion. This scheduling ~d budgeting will avoid unplanned maintenance and capitat costs to the U&Y 

while maintaining &&em operation of &e system. 
This situaticw poses several chaUengcs for utilities and regulatory commissions, One'chdenp is how to 
finance the necesary in)rasfilchuc tephcements such that (a) rates irmrease gradualfy (as opposed w 
sudden spikes in rates) while (b) maintaining the utilities' fiaanual stability A second challenge is aw- 
ing that the huge expenditures axe made prudentlg, so as to win and sustain Eustomer must ami politicd 
credibility+ Adding to the cblllenge is the absence, far mmt utilities, of a designated fund available to 
replace aging infrasmcturc-an absence amibutable to ratemaking practices which have kept +recia- 
tion rates low and have disallowed or discoutaged rate recovery of convibutions in aid of conmucti~n. 
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BACKGROUND 

Water has for too long been absent from the 
national debate on infrastructure. Hidden 
underground, the deterioration of our nation's 
water pipes 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 
clean water, 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. 



95% of American voters 
value water over any other 
service they receive, including 
heat and electricity 

Our nation's industrial and 
agricu It u ral bus i nesses- 
among the heaviest water 
users-rank it second, 
after only electricity 

About three out of four 
American voters and 
bus in es ses* say d i sru pt  io n s 
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 

*NOUSTRIAL AND AGRICULTURAL BUSINESSES ONLY 
--- .- --- - __._- -__I_ _______I I_ I-_Ic_ _- 
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November 28,201 1 

Mr. Bobby Beeman 
Beeman Pump Inc. 
P.O. Box 5607 
Apache Junction, AZ 85 178 

Re: Request for ProposaVContract 

Dear Mr. Beeman: 

You are hereby invited to submit a formal written bid for the Bandy Heights Well No. 17, in 
accordance with Arizona Water Company's General Conditions of Contract, Construction Specijications 
and Standard Specijkation Drawings, and with specific plans and related construction drawings for this 
project. 

All bids must be submitted on the enclosed Proposal form. Sealed bids will be received at the 
above address until December 2,201 1. There will be no formal bid opening. 

A current Certificate of Insurance from the bidder must be on file with Arizona Water Company 
before the bidder's proposal will be considered. A bid bond is not required for this project. 

Before a bidder is awarded a contract, the bidder may be required to demonstrate to Arizona 
Water Company's satisfaction that the bidder has the necessary facilities, ability, and financial resources 
to perform the work in a satisfactory manner within the time stipulated, and that the bidder has experience 
in the same or similar construction work. The bidder may also be required to furnish references 
concerning the bidder's qualifications. 

Arizona Water Company reserves the right to reject or accept any bid. 

A discussion of this project and a tour of the construction site may be scheduled by calling me at 
the above number. 

Very truly yours, 

Mike Loggins 
Engineer 
engineering@azwater.com 

afh 
Enclosures 

E-MAIL: mail@.azwater.com 
MACINTOSH HD:USERSANNHEIL:DESKTOP:BANDY HEIGHTS INVITATION TO BID LTRS.DOCX 
MRLAFH 11:lQ AM 11RM 1 

5/31/11 
FKS:afh 
E-3-1 1-4 

mailto:engineering@azwater.com
mailto:mail@.azwater.com


November 28,201 1 

Mr. Jeff McCray 
Copperstate & Supply Inc. 
P.O. Box 190 
Snowflake, AZ 85937 

Re: Request for ProposaVContract 

Dear Mr. McCray: 

You are hereby invited to submit a formal written bid for the Bandy Heights Well No. 17, in 
accordance with Arizona Water Company’s General Conditions of Contract, Construction Specijkations 
and Standard Specijkation Drawings, and with specific plans and related construction drawings for this 
project. 

All bids must be submitted on the enclosed Proposal form. Sealed bids will be received at the 
above address until December 2, 201 1. There will be no formal bid opening. 

A current Certificate of Insurance from the bidder must be on file with Arizona Water Company 
before the bidder’s proposal will be considered. A bid bond is not required for this project. 

Before a bidder is awarded a contract, the bidder may be required to demonstrate to Arizona 
Water Company’s satisfaction that the bidder has the necessary facilities, ability, and financial resources 
to perform the work in a satisfactory manner within the time stipulated, and that the bidder has experience 
in the same or similar construction work. The bidder may also be required to furnish references 
concerning the bidder’s qualifications. 

Arizona Water Company reserves the right to reject or accept any bid. 

A discussion of this project and a tour of the construction site may be scheduled by calling me at 
the above number. 

Very truly yours, 

Mike Loggins 
Engineer 
engineering@azwater.com 

afh 
Enclosures 

E-MAIL: mail@azwater.com 
MACINTOSH HD:USERS:ANNHEIL:DESKTOP:BANDY HEIGHTS INVITATION TO BID LTRSDOCX 
MRLAFH 11:lQ AM 11/28/11 

5/31/11 
FKS:afh 
E-3-11-4 

mailto:engineering@azwater.com
mailto:mail@azwater.com


November 28,201 1 

Mr. Dan Wadell 
Navajo Pump & Supply Company 
P.O. Box 798 
Tolleson, AZ 85353 

Re: Request for ProposaVContract 

Dear Mr. Wadell: 

You are hereby invited to submit a formal written bid for the Bandy Heights Well No. 17, in 
accordance with Arizona Water Company's General Conditions of Contract, Construction Specifications 
and Standard Specification Drawings, and with specific plans and related construction drawings for this 
project. 

All bids must be submitted on the enclosed Proposal form. Sealed bids will be received at the 
above address until December 2,201 1. There will be no formal bid opening. 

A current Certificate of Insurance from the bidder must be on file with Arizona Water Company 
before the bidder's proposal will be considered. A bid bond is not required for this project. 

Before a bidder is awarded a contract, the bidder may be required to demonstrate to Arizona 
Water Company's satisfaction that the bidder has the necessary facilities, ability, and financial resources 
to perform the work in a satisfactory manner within the time stipulated, and that the bidder has experience 
in the same or similar construction work. The bidder may also be required to furnish references 
concerning the bidder's qualifications. 

Arizona Water Company reserves the right to reject or accept any bid. 

A discussion of this project and a tour of the construction site may be scheduled by calling me at 
the above number. 

Very truly yours, 

Mike Loggins 
Engineer 
engineering@azwater.com 

afh 
Enclosures 

E-MAIL: mail@.azwater.com 
MACINTOSH HD:USERS:ANNHEIL:DESKTOPBANDY HEIGHTS INVITATION TO BID LTRSDOCX 
MRLAFH 1 1:l g AM 11/28/11 

5/31/11 
FKSafh 
E-3-1 1-4 

mailto:engineering@azwater.com
mailto:mail@.azwater.com


November 28,201 1 

Mr. Fred Tregaskes 
Weber Group, LC 
16825 S. Weber Drive 
Chandler, A 2  85226-41 12 

Re: Request for ProposaVContract 

Dear Mr. Tregaskes: 

You are hereby invited to submit a formal written bid for the Bandy Heights Well No. 17, in 
accordance with Arizona Water Company's General Conditions of Contract, Construction Specifications 
and Standard Specification Drawings, and with specific plans and related construction drawings for this 
project. 

All bids must be submitted on the enclosed Proposal form. Sealed bids will be received at the 
above address until December 2,201 1. There will be no formal bid opening. 

A current Certificate of Insurance from the bidder must be on file with Arizona Water Company 
before the bidder's proposal will be considered. A bid bond is not required for this project. 

Before a bidder is awarded a contract, the bidder may be required to demonstrate to Arizona 
Water Company's satisfaction that the bidder has the necessary facilities, ability, and financial resources 
to perform the work in a satisfactory manner within the time stipulated, and that the bidder has experience 
in the same or similar construction work. The bidder may also be required to furnish references 
concerning the bidder's qualifications. 

Arizona Water Company reserves the right to reject or accept any bid. 

A discussion of this project and a tour of the construction site may be scheduled by calling me at 
the above number. 

Very truly yours, 

Mike Loggins 
Engineer 
engineering@azwater.com 

afh 
Enclosures 

E-MAIL: mail@azwater.com 
MACINTOSH HD:USERSANNHEIL:DESKfOPEANDY HEIGHTS INVITATION TO BID LTRSDOCX 
MRL:AFH 11:19 AM 11/28/11 

5/31/11 
FKS:afh 
E-3-1 1-4 

mailto:engineering@azwater.com
mailto:mail@azwater.com


November 28,201 1 

Mr. Chris Willis 
Willis Drilling & Pump Company 
1351 S. Main Street 
Snowflake, AZ 85937 

Re: Request for ProposaVContract 

Dear Mr. Willis: 

You are hereby invited to submit a formal written bid for the Bandy Heights Well No. 17, in 
accordance with Arizona Water Company's General Conditions of Contract, Construction SpeciJications 
and Standard Specification Drawings, and with specific plans and related construction drawings for this 
project. 

All bids must be submitted on the enclosed Proposal form. Sealed bids will be received at the 
above address until December 2, 20 1 1. There will be no formal bid opening. 

A current Certificate of Insurance from the bidder must be on file with Arizona Water Company 
before the bidder's proposal will be considered. A bid bond is not required for this project. 

Before a bidder is awarded a contract, the bidder may be required to demonstrate to Arizona 
Water Company's satisfaction that the bidder has the necessary facilities, ability, and financial resources 
to perform the work in a satisfactory manner within the time stipulated, and that the bidder has experience 
in the same or similar construction work. The bidder may also be required to furnish references 
concerning the bidder's qualifications. 

Arizona Water Company reserves the right to reject or accept any bid. 

A discussion of this project and a tour of the construction site may be scheduled by calling me at 
the above number. 

Very truly yours, 

4 6  
Mike Loggins 
Engineer 
engineering@azwater.com 

afh 
Enclosures 

E-MAIL: mailCdazwater.com 
5/31/11 
FKS:afh 
E-3-1 1-4 

MACINTOSH HD:USERS:ANNHEILDESKTOP:BANDY HEIGHTS INVITATION TO BID LTRS.DOCX 
MRLAFH ll:19AM 11/28/11 

mailto:engineering@azwater.com
http://mailCdazwater.com


ARIZONA ATER COMPANY 
SUPERSTITION - MIAMI 

422 W. SULLIVAN STREET 
MIAMI A 2  PH: 928-413-4433 F X  928-473-2271 

BEEMAN PUMP, INC. 

BV 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

0. 

9. 

10. 

11. 

12. 

ARIZONA WATER COMPANY 

BV. 

CONTRACTOR SUBMITS this PROPOSAUCONTRACT to ARIZONA WATER COMPANY, an Arizona corporation (the "Company"), to perform the work and complete the 
project described on Page 2 (the "ProjecY'), as an independent prime contractor, 

Contractor certifies that it has a complete copy of, and has read, understands and accepts, the Company's General Conditions of Contract, and the Company's Construction 
Specifications and Standard Specification Drawings, (the "Specifications"), all of which are attached hereto. Contractor has examined the specific plans and related construction 
drawings for the Project (the "Drawings"), copies of which are also attached hereto. f h e  General Conditions of Contract, Specifications and Drawings are incorporated into this 
ProposallContract. Contractor affirms that all work and materials to be furnished or purchased for the Project will be in strict conformance with the General Conditions of 
Contract, Specifications and Drawings. 

Contractor represents and warrants that it has satisfied and complied with the provisions of Section 6, Contractor Understands Work and Working Conditions, of the General 
Conditions of Contract prior to submitting this ProposalIContract. 

Contractor represents that this ProposalIContract is fair and honest in all respects, is submitted in good faith and is not submitted in collusion with any other company, entity or 
person. 

Contractor acknowledges that one hundred percent (100%) Performance and Payment Bonds are required and must be provided to the Company prior to the commencement of 
work. 

Prior to the commencement of work, Contractor will submit to the Company a list of all materials to be used in the Project. The materials list will include the manufacturer, part 
number, price and quantity included in this ProposallContract. 

Contractor will furnish all labor, tools, equipment and materials required to complete the Project according to the General Conditions of Contract, Specifications and Drawings. 
No materials purchased by Contractor to be incorporated into the Project are subject to tax at the time of purchase and Contractor will not charge the Company for any such tax, 
Contractor will pay the applicable transaction privilege tax (the 'Contracting Tax") on the Project after Contractor receives payment of the final Project invoice from the Company. 
The cost of materials incorporated into the Project which are exempt by Arizona Revised State Statues ("A.R.S.") from the Contracting Tax, for example, pipes or valves having a 
diameter of four (4) inches or larger, including equipment, fittings and any other related part that is used in operating the pipes or valves (A.R.S. 542-5061 B.6.). will not be 
included in the total cost of the labor and materials upon which the Contracting Tax is computed. Contractor retains full liability and obligation to pay the Contracting Tax and will 
defend and indemnify the Company against any demand or obligation to pay the Contracting Tax. 

Contractor will maintain detailed accounting records of all materials purchased and incorporated into the Project. Such records will include all supporting original vendor 
invoices for all materials purchased. Following completion of the Project, Contractor will submit an itemized accounting to the Company which will include all supporting original 
vendor invoices and satisfactory evidence of payment thereof. The Company will not pay Contractor for materials not actually incorporated into the Project, and the disposition 
of such materials will remain Contractor's responsibility. 

The Estimated Total Cost of the Project, shown on Page 2, is based on estimated labor and material quantities to be furnished. It includes an estimate of the Contracting Tax 
and the cost of the required Performance and Payment Bonds. Contractor will not cancel, modify or withdraw this ProposallContract during a ninety-day (90) period commencing 
on the Bid Due Date. The Company may accept this ProposalIContract by signing and mailing, or otherwise delivering, a copy hereof to Contractor during such ninety-day (90) 
period. If the Company does not accept this ProposallContract during such ninety-day (90) period, Contractor may cancel this ProposalIContract by giving written notice of 
cancellation to the Company. 

Prior to the commencement of work, Contractor will provide the Company with a detailed construction schedule, in either Gantt or CPM form, identifying all tasks to be performed 
from the date of the written Commencement Notice through completion of the Project, including testing, training of Company Personnel and final Project invoicing. Contractor will 
provide the Company with a copy of such construction schedule documenting the progress of work on the Project at least monthly. 

Contractor will not commence work on the Project until the Company gives Contractor a written Commencement Notice. Contractor will complete the Project within 

Following the Company's written notice of satisfactory completion of the Project, and upon receipt of the final Project invoice from Contractor, the Company shall pay Contractor 
the actual total cost of the Project, which will be calculated as shown on Page 2, except that actual labor and material quantities installedlconstructed will be substituted for the 
estimated labor and materials quantities and the Contracting Tax will be recalculated based on such actual labor and materials quantities. 

The amount of applicable liquidated damages for Contractor's failure to deliver or perform within the time llmit shown in Paragraph 10 may be deducted from the Company's 
payment of the final Project invoice. This provision shall not limit the Company's ability to terminate this ProposallContract for Contractor's unsatisfactory performance or failure 
to perform as provided in the General Conditions of Contract, Specifications or Drawings, or in this ProposallContract. 

calendar days after the Commencement Notice is issued. 

Print Name: 

Title: 

Date: 

SPECIAL CONDITIONS: 

Print Name: Fredrick K. Schneider, PE 

Title: Vice President - Engineering 

Date: 

CONTRACTOR PROPOSAUCONTRACT ACCEPTED: I 

E-3-11-56 Beeman ProDosal Contract Bsndv Heights #17.xlsx I 11/28/2011 
Page 1 

01/70/09 I FKS I F-?,-lI-S/R 



ARlZONA - /ATER COMPANY 
SUPERSTITION - MIAMI 

422 W. SULLIVAN STREET 
PROPOSALICONTRACT MIAMI, A2 PH: 9204734433 FX: 920-473-2274 

I SYSTEM 

AZ CONTRACTOR LICENSE NO: CLASSIFICATION: 

ADDRESS: P. 0. BOX 5607 

CITYSTZIP APACHE JUNCTION, ARIZONA 85178 

~ N T R A C T O R :  BEEMAN PUMP, INC I SUPERSTITION 
IWA. NO@). 

BID DUE DATE: 

December 2,201 1 . 
El 

No 

BID REQUIRED 
Yes 

1-2. MATERIALS EXEMPT FROM CONTRACTING TAX (Der Paraaraoh 6) 

3. Total Labor to Install Exempt Materials (add the amounts in column 1) 

4. Total Exempt Materials (add the amounts in column 2) 

............. 

5-6. NON-EXEMPT MATERIALS 
Pull & replace submersible pump and motor 
Purchase and install Gould 90L25 pump & motor 
Video well w/side scan, video log and DVD copy 
Misc S S  buckles. bandits. and t a w  
MEG submersible cable 
3/4" SCH 40 PVC couplings 
2 1/2" x 20' column pipe (price only) 
1/4" Stainless Steel airline (price only) 
2 1/2" Flowmatic DiX check valve wlknock out plug (price only) 
#4 - 3 wire submersible cable (price only) 
1" SCH 40 PVC (price only) 
2" SCH 40 PVC (price only) 
Brush and bail cable tool only (price only) 

7. Total Laborto Install Non-Exempt Materials (add the amounts in column 5) ........... 
8. Total Non-Exempt Materials (add the amounts in column 6) 

9. Subtotal A (add lines 3, 7 and 8) 

10. Contracting Tax Base (multiply the amount on line 9 by 0.65) 

11. Applicable Contracting Tax Rate 
12. Contracting Tax (multiply the amount on line 10 by line 11) 
13. Subtotal B (add lines 4, 9 and 12) 
14. 100% Performance and Payment Bonds Cost 

........... 
............ 
........... 
............ 
............ 
............ 
............ 

15. Estimated Total Cost (add lines 13 and 14) ........... 

UNIT PRICE TOTAL COST 

QUANTITY LABOR 

-- 

QUANTITY LABOR 

1 ea 
1 ea 
I ea 
Lot 
I ea 

35 ea 

-- 
-- 
-- 
-- 
-- 
-- 

I ea -- 
700 fl  

I hr -- 

................................ 

..... 
.... 
..... 
..... 
.... 
.... 
.... 

MATERIALS LABOR MATERIALS 

..................... 

..................... 

MATERIALS LABOR MATERIALS 

..................... 
..................... 
..................... 
.................... 
...................... 

NOTE: The Estimated Total Cost includes all labor and materials for backfill, pavement replacement, chip seal, and traffic control necessary for the Project. 
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CONSTRUCTION 
PLACED IN SERVICE 

NOTICE 

ARIZONA WATER COMPANY 

WORK AUTHORIZATION 
NO.: 1-4942 

DIVISION: Miami 
Special #3 DATE PLACED IN SERVICE: 03 I 22 I 2012 CONTRACT NO: 

FOR PURPOSES OF MODIFIED ACCELERATED COST RECOVERY SYSTEM, AN ASSET IS "PLACED 
IN SERVICE" WHEN IT IS IN A CONDITION OR STATE OF READINESS AND AVAILABILITY FOR A 
SPECIFICALLY ASSIGNED FUNCTION, WHETHER IT BE FOR USE IN A TRADE OR BUSINESS, OR 
FOR THE PRODUCTION OF INCOME. 

I CERTIFY THAT THE ASSET(S) CONSTRUCTED PURSUANT TO THE PROVISIONS OF THE ABOVE- 
REFERENCED WORK AUTHORIZATION ARE READY FOR SERVICE AS OF THE DATE SHOWN 
ABOVE. 
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I. 

Q. 
4. 

a. 

4. 

a. 
4. 

7. 

4. 

2. 

I. 

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 

Company"). 

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY? 

The purpose of this rebuttal testimony is to review and respond to the direct 

testimonies of John A. Cassidy who testifies on behalf of the Arizona Corporation 

Commission ("Commission"), Utilities Division ("Staff') and William A. Rigsby 

who testifies on behalf of the Residential Utility Consumer Office (IIRUCO'I) which 

address Arizona Water's cost of equity in this proceeding. 

HAS YOUR RECOMMENDED COST OF EQUITY FOR ARIZONA WATER 

CHANGED AFTER REVIEWING THE TESTIMONIES PRESENTED BY 

MR. CASSIDY AND MR. RIGSBY? 

No. It is my opinion that the Company should be authorized a return on equity of 

12.5%. I fully explain the basis for that recommendation in my direct testimony. 

While expected interest rates have decreased since March 201 1 when I prepared 

I:\RATECASEUOlI EASTERN GROUP\RebullaNepp\Final~O40612.doc 
MZ: JMR:JRC 4/7/2012 7:15 AM 3 
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Q. 

4. 

that cost of equity estimate, other indicators of the cost of equity indicate the 

12.5% cost of equity still falls within a reasonable range of equity cost estimate5 

for Arizona Water, and thus my recommendation is still appropriate at this time. 

HOW IS YOUR REBUTTAL TESTIMONY ORGANIZED? 

In Section II, I respond to Mr. Rigsby's DCF equity cost estimates. I discuss the 

samples he adopts for his analysis and point out how choices he makes bias hi5 

DCF cost of equity estimates downward. 

In Section Ill, I reply to Mr. Rigsby's CAPM cost of equity estimates. His 

CAPM estimates are not reasonable and should be rejected because they are 

below the expected cost of low risk investment grade bonds. This occurs, in part 

because he ignored the work of William Sharpe who was one of the developers 

of the CAPM. 

In Section IV, I respond to Mr. Cassidy's DCF analyses. American Water 

Works satisfies the criteria he adopted to establish his sample, yet he excludes ii 

from his sample. His decision to exclude this utility biases his DCF cost of equity 

estimates downward. His DCF estimates are also flawed because he fails to 

consider analysts' estimates of EPS growth made by Zacks, Yahoo! Finance and 

Reuters. 

In Section VI 

statements he makes 

basing CAPM cost of 

period new prices for 

respond to Mr. Cassidy's CAPM estimates and mis- 

about my CAPM estimates. I revisit the importance of 

equity estimates on Treasury rates expected during the 

,rizona Water services will be in place and why long-term 

Treasury rates should be used as the risk-free rate to compute estimates under 

both Staff CAPM approaches. 

In Section VI, I offer evidence, in the form of quantitative studies, that 

analysts' forecasts of EPS growth for utilities are not "overly optimistic" as 

claimed by Mr. Cassidy and Mr. Rigsby. These studies show that analysts' 

forecasts of future EPS growth for utilities are very reliable once unexpected 

WATECASNOI 1 EASTERN GROUP\RebuUaNepp\FinaI~O40612.doc 
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1. 

a. 

\. 

2. 

i. 

t. 

L. 

inflation is taken into account. Also, statistical analyses of data for two of thf 

studies show that, once the variability in the data is recognized, the analysts 

forecasts of EPS for utilities are statistically no different than perfect forecasts 

Mr. Cassidy relied upon a quotation from a book by Professor Malkiel to concludc 

limited weight should be given to analysts' forecasts for utilities. The fou 

quantitative studies I present put the Malkiel quotation in perspective and shov 

analysts' forecasts for utilities are quite accurate predictors. 

In Section VII, I explain why it is appropriate to rely on arithmetic annua 

averages instead of geometric annual averages when determining future growtk 

rates and required ROES from historical data. Mr. Rigsby ignores the thoughtfu 

discussion by scholars about this issue and biases his cost of equity estimates b j  

relying on estimates of market returns based on conceptually inappropriate 

geometric annual averages. 

Responses to Mr. Riasbv's and Mr. Cassidv's DCF Cost of Equity Estimates 

WHAT SAMPLES OF UTILITIES DOES MR. RIGSBY RELY UPON TO 

PREPARE HIS COST OF EQUITY ESTIMATES FOR ARIZONA WATER? 

He relies on a sample of five water utilities and separately a sample of nine 

natural gas local distribution companies ("LDCs") to conduct his analyses. 

DO YOU RESPOND TO HIS COST OF EQUITY ESTIMATES FOR THE GAS 

LDCs? 

No. I limit my response to his estimates for the sample of five water utilities. He 

does not include either American Water Works or Connecticut Water Service in 

his sample of water utilities. I address the exclusion of American Water Works in 

my response to Mr. Cassidy and address my response to Mr. Rigsby based on 

the sample of five water utilities he adopts. 

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 

RATECASEUOI 1 EASTERN GROUP\RebuttalVepp\FinaI-O4~12.doo 
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Q. 

A. 

Q. 

A. 

9. 

use of a sample of gas utilities to estimate the cost of equity. Because o 

differences in risk and estimated required ROES for the two groups of utilities, the 

Commission rejected the use of the gas utilities.' 

Company witness Pauline M. Ahern provides additional testimony on the 

differences in the risks between water utilities and gas utilities in her rebutta 

testimony that is filed concurrently. 

ARE THERE OTHER REASONS NOT TO CONSIDER MR. RIGSBY'S 

ANALYSIS BASED ON GAS LDCs? 

Yes. A thorough response to the estimates made with his gas proxy group musl 

necessarily consider whether his sample is truly representative of the gas LDCs, 

as well as the cost of equity estimates. 

ARE YOU MAKING SUCH A THOROUGH ANALYSIS IN THIS CASE? 

No. Instead I note that Mr. Rigsby does not justify why the nine gas companies 

he includes in his gas LDC sample were chosen for such an analysis while other 

gas companies were excluded. In Value Line's Issue 3, dated December 9, 

2011, Value Line lists 21 companies in a category it calls "Natural Gas 

(Diversified) Industry and lists 12 companies in a category it calls "Natural Gas 

Utility Industry." Mr. Rigsby does not explain why he considers only 9 of these 33 

companies in his analysis. 

For example, he excludes NiSource, Inc. from his LDC sample without 

justification even 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 March 2012 AUS Utility Reports states 65% of 

NiSources' revenues come from regulated gas utility operations. 

WHY DO YOU FOCUS ON NISOURCE? 

Decision No. 66849 at 21. 
I:\RATECASE\2011 EASTERN GROUP\Rebu~alVepp\Final~O4~1P.doc 
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I focus on this one company to show by example why the gas proxy group 

adopted by Mr. Rigsby appears to be results-oriented. By excluding NiSource 

from his analysis, he biases downward his DCF cost of equity and CAPM cost o 

equity estimates for the gas LDC sample and ultimately for Arizona Water 

Based on Value Line's report for NiSource dated December 9, 2011, thc 

company had a dividend yield of 4.2% and expected EPS growth of 9.0%. Ever 

if we assume no growth in dividends during the first year (as is done by Mr 

Rigsby in his estimates for water utilities) the indicated cost of equity foi 

NiSource is 13.2% - much greater than the 9.32% he reports for his gas LDC 

sample. That cost of equity is estimated as follows: 

13.2% - Equity cost = 4.2% + 9.0% - 

In regard to the CAPM estimate, the beta for NiSource is 0.85 - 
higher than any of the betas he reports for his selected group of gas 

companies. As a result, had Mr. Rigsby included NiSource in his sample, 

he would have determined the DCF cost of equity and the CAPM cost of 

equity for his gas proxy group (and correspondingly for Arizona Water) 

were higher than 9.32%. 

PLEASE TURN TO YOUR COMMENTS ABOUT MR. RIGSBY'S DCF COST 

OF EQUITY ESTIMATES FOR THE WATER UTILITIES SAMPLE. HOW DOES 

MR. RIGSBY DETERMINE THE GROWTH RATES HE USES IN HIS DCF 

MODEL? 

Mr. Rigsby relies on his estimates of sustainable growth for each of the five water 

utilities included in his water utilities sample. He determines sustainable growth 

by adding together his estimates of expected growth from retained earnings ("br 

growth") and his estimates of growth from future sales of stock above book value 

('kv growth"). Though he compares his estimates of br + sv growth to forecasts 

\RATECASEPOI 1 EASTERN GROUP\RebuttaNepp\FinaI-MC612.doc 
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Q. 

A. 

of growth made by Value Line and Zacks and considers past growth in EPS, 

DPS and BVPS, he ignores forecasts of growth and gives no explicit weights to 

any forecasted data when he determines his growth rate estimates. 

AS A THRESHOLD MATTER, DO YOU HAVE CONCERNS WITH 

DETERMINING DCF COST OF EQUITY ESTIMATES FOR UTILITIES WHICH 

ARE BASED ON MR. RIGSBY'S BR GROWTH RATE ESTIMATES? 

Yes. I have two threshold concerns with relying on Mr. Rigsby's br growth rates 

to determine DCF cost of equity estimates for regulated utilities. 

First, Mr. Rigsby understates and biases downward his br growth rate 

estimates by not making the standard adjustment usually attributed to FERC. 

This adjustment has also been routinely made by Staff, so RUCO should be 

familiar with this standard adjustment. 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 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. After making this 

correction, the average estimate of br growth increases. Compare Rebuttal 

Table 1 with Mr. Rigsby's Schedule WAR-4, page 1 of 2. 

Second, scholars recognize estimates of "br" growth for utilities are based 

on circular reasoning and thus should not be considered or should, at most, be 

given less weight. See, for example, Roger Morin, New Reaulatotv Finance, 

pages 303-307. Morin points out one of the practical problems with applying Mr. 

Rigsby's approach is potential circularity in the approach. Mr. Rigsby relies on 

Value Line estimates of future returns on equity (the lrrl' in "br" growth) to make 

his 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 regulators 

rely on Value Line's forecasts of ROEs to determine growth for the DCF equity 

8 :VIATECASEUOlI EASTERN GROUP\Reb~alVepp\FinaI-O40612.doc 
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Q. 

A. 

a. 
4. 

7. 

4. 

cost estimates, they are relying to a large extent on the ROEs Value Line 

predicts will be established by the regulators. This reliance on the Value Line 

forecasts makes br growth rate estimates circular. 

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. Mr. Rigsby overlooks an obvious inconsistency between his equity cost 

estimates and the ROEs projected by Value Line. Rebuttal Table 1 shows that 

the average ROE Value Line forecasts will be earned by the water utilities is 

10.7%, once it is corrected to a mid-period basis. If these utilities are authorized 

to earn 10.7% ROE, the regulators should adopt rates and rate-adjustment 

mechanisms which allow them, on average, a reasonable opportunity to earn a 

10.7% ROE. But when Mr. Rigsby uses br + sv growth rate estimates to 

calculate DCF costs of equity, the resulting ROE is more than 200 basis points 

lower than what Value Line forecasts for water utilities. This inconsistency raises 

serious questions about the reliability of Mr. Rigsby's methods, model and the br 

+ sv growth rates he uses in the model. 

DO YOU HAVE ANY CONCERNS WITH HIS ESTIMATES OF "SV" GROWTH? 

Yes. Rebuttal Table 2 revises Mr. Rigsby's estimates of sv growth to be 

consistent with assumptions underlying the DCF model. Rebuttal Table 3 

combines the adjusted estimates of br growth with the corrected estimates of sv 

growth. Mr. Rigsby biases his estimates of "sv" growth downward by basing his 

calculations on assumptions that are inconsistent with the DCF model. His 

estimates are also unsupportable and arbitrary because he provides no basis for 

his assumed values of "v." 

WHAT IS THE PROBLEM WITH THE FORMULA HE USES TO COMPUTE "v" 

IN "SV" GROWTH? 

In estimating the "v" in "sv" growth, Mr. Rigsby chooses a formula that reduces 

9 :\RATECASEWOll WSTERN GROUP\RebuttaNepp\Final-O4~~ 2.doc 
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the estimates of sv growth to values that are only one-half as large as is revealec 

in market data. He opines that, ultimately, investors would expect stock price$ 

for regulated utilities to drop to book value (See Mr. Rigsby's direct testimony. 

Pg. 16). Thus, instead of using the market prices to determine "v", Mr. Rigsby 

substitutes an average of the observed market-to-book ratio and a hypothetical 

market-to-book ratio of 1.0 to compute his estimate of "v" in "sv" growth. This 

method of calculating sv growth is both arbitrary and ignores important 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 adopts the concept Mr. Rigsby 

espouses, it has the effect of assuming investors expect one-half as much 'Isv" 

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, Mr. Rigsby's adjustment is inconsistent with concepts underlying the 

DCF model. By adopting the formula he uses to compute sv growth, he cuts the 

sv growth rate estimates in half, ultimately causing understated DCF cost of 

equity estimates. 

The adjustment is also arbitrary because Mr. Rigsby cuts the estimate of 

sv growth to one-half the value indicated by market prices but provides no 

evidence or support for such reductions in sv growth. 

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 assets that reflect market, 

not book, prices. As a result, average market-to-book ratios for water utilities 

10 WlECASEU011 EASTERN GROUP\RebunaNepp\FinaI-O4~12.doc 
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Q. 
4. 

9. 

4. 

1. 

1. 

2. 

4. 

2. 

4. 

followed by AUS Utilities Reports have been consistently above 1 .O since at leas 

1991. Past history does not support the arbitrary adjustment made by Mr 

Rigsby. 

WHAT IS SHOWN IN REBUTTAL TABLE 3? 

Rebuttal Table 3 places Mr. Rigsby's growth rate estimates in perspective. I* 

reports values of br + sv growth that incorporate correct estimates of external (sv: 

growth and other indicators of growth reported by Mr. Rigsby. 

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 testimony that shows 

EPS, BVPS and DPS are all expected to grow at the same rate in equilibrium. 

He fails to mention that in equilibrium, market prices per share ('IMPPSI') will also 

grow at the same rate as BVPS, DPS and EPS if 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 MR. RIGSBY 

INCLUDED IN ATTACHMENT A TO HIS TESTIMMONY? 

Yes. 

DID MR. RIGSBY INCLUDE MPPS GROWTH IN HIS LIST OF GROWTH 

RATES THAT MIGHT BE CONSIDERED BY INVESTORS? 

No, he did not. 

WHAT IS THE IMPACT OF MR. RIGSBY NOT CONSIDERING MPPS 

GROWTH IN HIS ANALYSIS? 

It understates the indicators of growth he considers as a check on the growth 

rates he adopts, thereby invalidating such check. Rebuttal Table 3 provides the 

Value Line forecasts of future increases in MPPS for each of the water utilities in 

Mr. Rigsby's sample. 

\RATECASE\ZOlI EASTERN GROUP\Rebunal \Zepnal~~~l2 ,doc 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

WOULD INVESTORS BE INTERESTED IN FORECASTS OF MPPS 

INCREASES? 

Yes. Obviously investors would be interested in potential capital gains from 

owning water utility stocks. Except 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. 

DO YOU ALSO PROVIDE ESTIMATES OF PAST GROWTH IN MPPS? 

Yes. Past growth in MPPS is also provided in Rebuttal Table 3. 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. 

ARE THERE OTHER DATA AVAILABLE TO INVESTORS THAT MR. RIGSBY 

DID NOT INCLUDE IN HIS PRESENTATION OF GROWTH RATES? 

Yes. There are analysts' forecasts reported by Reuters and Yahoo! Finance that 

are readily available to investors that Mr. Rigsby excluded from his analysis. I 

report those other analysts' forecasts in Rebuttal Table 3. 

HAVE YOU DETERMINED AN AVERAGE OF THESE VARIOUS INDICATORS 

OF GROWTH? 

Yes. Rebuttal Table 3 reports averages of (a) br + sv growth (as corrected), (b) 

an average of the four Value Line forecasts, (c) an average of the three analysts' 

forecasts and (d) an average of the four historic growth rates. Each of these 

averages is higher than the 5.17% estimate of growth relied upon by Mr. Rigsby. 

Mr. Rigsby states that he considers all of these indicators of growth but then he 

disregards these indicators and relies solely on his estimate of br + sv growth to 

conduct his DCF analysis. Above, I explained why the circularity in br growth 

rate estimates reduces the usefulness of such calculations. As a result, it is 

appropriate to give estimates of br + sv growth less weight and to give analysts' 

forecasts of EPS growth more weight. 
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WHAT ARE THE AVERAGES YOU REPORT IN REBUTTAL TABLE 3? 

Rebuttal Table 3 reports averages of all of the growth rates presented in Rebuttal 

Table 3, as well as averages of the conceptually most appropriate estimates 

of growth for DCF estimate, analysts' forecasts of EPS growth. In Schedule 

WAR-4, page 1 of 2, Mr. Rigsby reports the average growth rate he has used in 

his analysis is 5.17%. For perspective, an average of all of the growth rate: 

reported in Rebuttal Table 3 is 6.7% and an average of the conceptually correc 

analysts' estimates of growth is 7.9%. Mr. Rigsby has chosen lower estimates o 

growth for his analysis which, ultimately, understate DCF cost of equitl 

estimates. 

ARE COMBINED AVERAGES OF THESE VARIOUS ESTIMATES OF 

GROWTH BETTER ESTIMATES OF GROWTH FOR THE WATER UTILITIES 

THAN ANALYSTS' FORECASTS? 

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. 

HOW DOES MR. RIGSBY DETERMINE HIS ESTIMATES OF DIVIDEND 

YIELDS USED IN HIS DCF ESTIMATES? 

The DCF model requires estimates of growth for the next period (D1) to be used 

in the calculation of the dividend yield (Dt/Po). Mr. Rigsby has not done that. 

Instead, he inappropriately computes the dividend yields for California Water and 

SJW Corp. using last vear's dividend as the measure of the future dividend 

and assumes the future dividends for the other three utilities will be the same as 

they are today. Rebuttal Table 4 shows part of the impact this defective choice 

of data causes2. If current dividends had been increased by the near-term 

Q. 

A. 

Q. 

4. 

3. 

4. 

The full impact would recognize the time value of money as well as appropriate forecasts of next year's dividends. 
13 WATECASWO11 EASTERN GROUP\RebunalVepp\Final-~ffilZ.doc 
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Q. 

4. 

Q. 

4. 

II .  

2. 

1. 

growth rate assumed by Staff of 5.2%, the dividend yield he used in his DCF 

analysis would be higher. 

SHOULD THE DIVIDEND YIELDS ADOPTED IN DCF ANALYSEI 

RECOGNIZE THE TIME VALUE OF MONEY? 

Yes. I explained this point at page 18 of my direct testimony. When Mr. Rigsbj 

computed his dividend yields, he did not recognize the time value of money. 

DO YOU HAVE A RESPONSE TO HIS COMMENTS ABOUT DIFFERENCES 

IN YOUR DCF ESTIMATES AND HIS? 

Yes. At page 59, 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 limited his 

reliance on the other indicators of growth. Also, if past growth in MPPS and 

Value Line's projected estimates of MPPS were taken into account, his indicators 

of DCF growth would 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 rebuts the fact that EPS forecasts from numerous sources are readily 

available to investors and are the best indicators of growth expected by 

investors. 

Responses to Mr. Riasbv's CAPM Estimates and Other Issues 

DO YOU HAVE ANY PRELIMINARY COMMENTS ABOUT RUCO'S CAPM 

ESTIMATES? 

Yes. Without even considering how RUCO's CAPM results were derived, it is 

clear that Mr. Rigsby's estimates are too low to satisfy the attraction of capital 

standard required by the U.S. Supreme Court. Mr. Rigsby's CAPM estimates 

range from 4.03% to 5.38% for the water utilities sample and average only 
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4.71 %.3 By contrast, the yield on expected investment-grade corporate bonds 

(i.e., low risk) is 6.30%.4 The results produced by RUCO's method are 

unreasonable under any test and would be confiscatory if actually used to sei 

rates. They are well below the alternative expected cost of lower risk investmenl 

grade debt. 

TURN TO YOUR SPECIFIC COMMENTS ABOUT MR. RIGSBY'S CAPM 

ESTIMATES. HAS HE USED A CORRECT CONCEPT TO DETERMINE THE 

VALUE FOR RF? 

No. Mr. Rigsby uses a 5-year Treasury security rate in his 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 page 31, Mr. Rigsby points to William Sharpe as an authority on 

the CAPM. Sharpe was one of the scholars who developed the model. In his 

book Investments, Professor Sharpe advised readers that empirical analyses 

have shown the estimated value for RF (the rate for a risk free zero-beta asset) 

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%.5 Also, during the period of the 

study, the average return on intermediate term Treasury rates was 2.56% - only 

35% as large as the estimated required return for the zero-beta asset. This 

empirical evidence indicates the required value for RF is almost three times 

larger than the return Mr. Rigsby used in his analysis. Though Mr. Rigsby 

attempts to rely on Professor Sharpe as an authority on CAPM he ignores 

empirical studies Professor Sharpe relies upon in his textbook that show 

expected returns for intermediate-term Treasury rates understate the value of 

RF. 

Rigsby Schedule WAR 7, pages 1 and 2. 
See Rebuttal Table 8. 
William Sharpe, Investments, Third Edition (1985) page 401. The period of the study was 1938 to 1968. 
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Second, intermediate-term Treasury rates understate the appropriate RF 

to use when analyzing long-lived assets such as common stocks. Morningsta 

explains that the appropriate choice for the zero-beta asset is a return that is nc 

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- 
term discount rate because the life of the company is assumed to 
be infinite.6 

Mr. Rigsby's use of intermediate-term Treasury rates is clearly a 

mismatch. He argues that the shorter-term Treasury rate he uses is appropriate 

because it matches the timing of rate cases filings. As explained by Morningstar, 

it is the life of the asset, not the frequency of rate case filings or the expected 

holding period of a typical investor 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. Based on the results of empirical studies, such as the ones reported by 

, Professor Sharpe, it is possible that long-term Treasury rates may also 

understate the return investors require for the zero-beta asset, but such long- 

term Treasury rates are clearly a more appropriate proxy for RF than are 

intermediate-term Treasury rates. 

Morningstar, lbbotson SBBl201 I Valuation Yearbook, at 44, 55. 
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Q. 

A. 

DOES MR. RIGSBY AGREE THAT FORECASTED VALUES FOR THE RF 

SHOULD BE ADOPTED IN A CAPM ANALYSIS? 

No. At page 60, Mr. Rigsby offers his opinion that forecasted rates tend to be 

overly "optimistic". As a threshold issue, there is a problem with determining 

what is meant when someone says "analysts tend to make optimistic interest rate 

forecasts". Does it mean the analysts are expected to forecast interest rates that 

are lower or higher than what subsequently happens? Obviously, some 

investors would be interested in lower future rates (if they planned on borrowing) 

while others would be interested in higher rates (if they wanted to buy bonds). 

Mr. Rigsby provides no evidence or support for his opinion that analysts make 

"optimistic" interest rate forecasts or even what he means by "optimistic". Data 

presented by Staff in the 2002 Arizona Water Eastern Group case (Docket No. 

W-01445A-02-0619) showed precisely the opposite; there was no bias in 

forecasts - either up or down - during the period 1999 to 2003. That data 

showed one forecast for AAA bonds was very close to the actual rate for AAA 

bonds, two forecasts were below the subsequent rates and two forecasts were 

above subsequent rates. In effect, analysts' forecasts were neither biased 

upward nor biased downward. 

Additionally, Mr. Rigsby does not challenge the fact that it is more 

appropriate to rely on the best estimate of interest rates expected during the 

period of time when Arizona Water's new rates will be in place. If interest rate 

forecasts are not expected to be higher than rates that actually occur in future 

periods, it is obviously more appropriate to adopt forecasts of rates expected 

when Arizona Water's new rates are in place than to use out-dated information. 

For example, Mr. Rigsby reported the current rate for long-term Treasuries was 

3.02% and Mr. Cassidy reported that the current rate was 3.01%. Such "current" 

rates are already well below the rate on long-term Treasuries of 3.46% which 

was reported on March 20,2012. 
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Q. 

4. 

ARE THERE PROBLEMS WITH MR. RIGSBY'S CHOICE OF A VALUE FOR 

THE MARKET RISK PREMIUM? 

Yes. Mr. Rigsby relies on two flawed concepts to determine his market risk 

premiums; the use of geometric annual average returns, and the use of total 

returns for Treasury securities instead of conceptually correct income returns. 

Mr. Rigsby also relies solely on historical data, and does not consider current 

market risk. In this struggling stock market, an analyst should give weight to both 

long-term and current estimates of the MRP as has been the Staffs practice. I 

discuss the issue of the use of geometric annual averages in Section VI1 below 

and do not repeat that discussion here. A long-horizon MRP should be 

determined as an arithmetic annual average using long-term averages of the 

expected income from those Treasury securities. Morningstar reports that long- 

horizon average is 6.72%. (Morningstar, lbbotson SBBl 201 1 Valuation 

Yearbook, Table 5-1). 

Estimates of the current MRP are higher than this long-horizon average. I 

determined that a reasonable value for the current MRP is 9.4%. (See my Direct 

Testimony Table 14.) An update of the Staff method of determining the current 

MRP, as presented in Mr. Cassidy's testimony in this case, indicates the current 

MRP is 11.2%. It is based on Value Line's projected appreciation potential of 

65% and dividend yields of 2.3% for 1700 stocks as of March 16, 2012 and the 

projected long-term Treasury rate of 4.42% reported in Rebuttal Table 6.7 The 

MRP falls slightly below the middle of the range of MRPs I estimated with the 

Staff method in Table 13 of my direct testimony. Use of an understated MRP 

shows the huge magnitude of the bias in the calculation of Mr. Rigsby's CAPM 

estimates. 

The MRP estimate based on a current long-term Treasury rate of 3.46% is 12.2%. 
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Q. 

A. 

Q. 

4. 

HAS THE METHOD USED BY STAFF TO CALCULATE THE CURRENl 

MARKET RISK PREMIUM BEEN ADOPTED BY THE COMMISSION Ih 

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] estimated an overall 

I 

market risk premium at 13.1 %, its current estimate is 7.8% . . . 8 

A similar discussion appears in Decision No. 69164, which involved a request for 

rate increases by an Arizona wastewater ~ t i l i t y . ~  In that case, Staffs cost 01 

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 interesl 

rates. Thus, "while interest rates increased between the filing of [the Stafl 

witness'] direct and surrebuttal testimonies, from 3.3% to 4.7%, Staffs curreni 

MRP declined from 13.1% to 5.7%, thereby offsetting the interest rate increase 

(Tr. 71 9-722)."" 

WHAT ARE THE CRUCIAL 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 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 Mr. Rigsby is expected to be roughly one-third as large as 

the empirical tests indicated is required for the zero-beta asset. While forecasts 

of long-term Treasury rates are currently 4.42%, a value still far below the 7.32% 

Decision No. 68302 at 38. 
Black Mountain Sewer Cop., Decision No. 69164 (Dec. 5, 2006). 
Decision No. 69164 at 25. 
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9. 

4. 

found to be required by the zero-beta asset during the period of the empirical 

study reported by Sharpe, these forecasts certainly provide a better proxy for RF 

than 0.83%. The quotation from Morningstar I provided above also explains the 

use of a long-term Treasury return to determine required returns is required for 

an asset that has a long life. Utility stocks have lives that are longer than long- 

term Treasuries, and certainly much longer than the time between rate cases. 

A second difference is Mr. Rigsby's reliance on recent Treasury rates 

instead of Treasury rates expected during the period new rates will be in place 

for Arizona Water's Eastern Group. Long-term Treasury rates are currently 

3.46%," whereas long-term Treasury rates expected during the period new rates 

will be in place average 4.42%. (See Rebuttal Table 8) 

Another difference is that Mr. Rigsby computed his 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 VII. 

DOES MR. RIGSBY JUSTIFY EXCLUSION OF THE 90 BASIS POINT RISK 

PREMIUM YOU RECOMMENDED FOR ARIZONA WATERS EASTERN 

GROUP? 

No. At page 63 of his testimony, 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 the Company's common 

stock is owned by a parent, Arizona Water operates on a stand-alone basis. All 

of the utilities in his sample operate in multiple states and thus gain risk-reducing 

benefits of diversification. They are also larger than Arizona Water. The lower 

risk of the utilities in Mr. Rigsby's sample was discussed by a Staff consultant in 

prior dockets. He noted the following: 

' 
eported by both Staff at page 42 of Mr. Cassidy's testimony and Mr. Rigsby at page 36 of his testimony. 

As reported by the Federal Reserve for March 20, 2012. This value is over 40 basis points higher than rates 
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3. 

4. 

[Arizona-American] is the largest pu blicly-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 
systems.'* 

Arizona Water, in contrast, does not have operations in states other than 

Arizona. Arizona Water raises capital on its own and issues its own debt. 

Moreover, as other Company witnesses have testified, many of Arizona Water's 

systems are very small, with limited numbers of customers and high capital 

investment per customer. 

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 UTlLTlES 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. (See Zepp Direct, pages 31 to 

37.) He also fails to respond to my application of a relative risk study advocated 

by a California Division of Ratepayer Advocates witness which clearly showed 

Arizona Water to be more risky than companies in his sample. (See my direct 

testimony, pages 37 - 41 .) 

Additionally, he states he believes my recommended risk premium of 90 

basis points is not required because he has recommended an ROE that exceeds 

his DCF cost of equity estimates for his sample of water utilities. But by making 

that statement, in effect, Mr. Rigsby recommends a risk premium of 80 basis 

points. His implied risk premium can be computed as the difference between his 

recommended ROE of 9.3% and his DCF cost of equity estimate for the water 

utilities sample of 8.5%. 

Surrebuttal Testimony of David C. Parcell, Docket Nos. W-01303A-08-0227 and SW-01303A-08-0227 (March 3, 
!009) at 6. 
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Q. 
4. 

7. 

4. 

PLEASE SUMMARIZE THE FLAWS IN MR. RIGSBY'S DCF ANALYSIS. 

I have pointed out several obvious flaws in Mr. Rigsby's DCF estimates. His 

estimates of dividend yields are flawed and biased downward because the data 

he used for dividends expected next year (D1) were actually dividends paid lasi 

year or today. He does not adjust those estimates of dividends for the time value 

of money. His 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. His estimates of sv growth are arbitrary 

and inconsistent with assumptions underlying the DCF model. His unsupported 

approach cuts estimates of sv growth in half. He focuses on estimates of br + sv 

growth which he compares 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 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. He does not 

acknowledge that estimates of br + sv growth for utilities are probably based on 

circular logic. Each of these shortcomings in his analysis biases his cost of equity 

estimates downward. If those issues were addressed, his cost of equity estimate 

for the sample of water utilities would be substantially higher than 9.3%. 

PLEASE SUMMARIZE THE FLAWS IN HIS CAPM APPROACH. 

One flaw in his CAPM analysis stems from an inconsistency between the interest 

rates he adopts 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 31, 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, shorter-term 

Treasury rates Mr. Rigsby uses to implement the model. Mr. Rigsby's 

inappropriate choice for RF leads him to estimate CAPM costs of equity that are 
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IV. 

Q. 

A. 

Q. 

4. 

lower than the cost of investment grade debt and thus would be confiscatory. 

Responses to Mr. Cassidv's DCF Cost of Equity Estimates 

SHOULD AMERICAN WATER WORKS BE INCLUDED IN THE STAFF 

SAMPLE OF WATER UTILITIES? 

Yes. At page 13 of his direct, Mr. Cassidy lists the criteria he considered when 

he determined his sample of six water utilities. American Water Works is 

publicly-traded and receives the majority of its earnings from regulated 

operations. American Water Works not only satisfies Mr. Cassidy's criteria, but 

based on its market capitalization, more investors have an interest in it than have 

an interest in any of the other water utilities in his sample. See Rebuttal Table 5. 

Also, Rebuttal Table 6 shows more analysts follow American Water Works than 

any of the utilities in his sample. Thus, investors have a larger group of technical 

analysts providing information about American Water Works than about any of 

the other stocks in his sample. 

Mr. Cassidy says Staff uses averages for a representative sample 

group to reduce sample error resulting from random fluctuations in the market. 

Adding American Water Works to his sample would provide greater breadth to 

that average. While empirical evidence I provided in my direct testimony shows 

larger utilities such as American Water Works and Aqua America are expected to 

be less risky than the typical water utility and less risky than Arizona Water, 

American Water Works should be included in the sample of utilities used to 

calculate benchmark cost of equity estimates. 

DOES THE EXCLUSION OF AMERICAN WATER WORKS BIAS MR. 

CASSIDY'S DCF COST OF EQUITY ESTIMATES DOWNWARD? 

Yes. Mr. Cassidy relies on Value Line estimates of EPS growth and DPS growth 

to conduct his DCF analyses. Rebuttal Table 7 shows the averages of Value 

Line forecasts of both EPS growth and DPS growth would be higher if American 

Water Works were included in the sample. This increase in the estimates of 
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Q. 

A. 

Q. 

A. 

Q. 

4. 

Q. 

projected growth would more than offset the small drop in the average dividenc 

yield that would occur if American Water Works were in the sample. 

DOES MR. CASSIDY RELY ON FORECASTS OF GROWTH MADE BY 

FINANCIAL INSTITUTIONS OTHER THAN VALUE LINE TO CONDUCT HIS 

ANALYSES? 

No. Rebuttal Table 6 shows there are analysts' forecasts for his sample and 

American Water Works which are provided by Zacks, Yahoo! Finance and 

Reuters. These sources of information are free to investors and logically would 

be and are considered by investors. 

WHAT WOULD HAPPEN TO STAFF'S ESTIMATE OF EPS GROWTH IF MR. 

CASSIDY HAD CONSIDERED DATA FROM THE THREE READILY 

AVAILABLE SOURCES ON THE INTERNET? 

Rebuttal Table 6 answers that question. The average of analysts' EPS forecasts 

without American Water Works in the average, would increase from 6.8% to 

7.9%. Mr. Cassidy's decision to exclude this readily available information in his 

analysis produces a significant downward bias in his forecasts of EPS growth. 

WHAT WOULD HAPPEN TO MR. CASSIDY'S ESTIMATE OF EPS GROWTH 

IF HE HAD CONSIDERED ALL FOUR SOURCES OF INFORMATION AND 

INCLUDED AMERICAN WATER WORKS IN THE ANALYSIS? 

His estimate of average EPS growth would increase from 6.8% to 9.6%. Mr. 

Cassidy's choices produce a serious negative bias in his estimates of the 

average of analysts' forecasts of EPS growth. As I explain in my direct 

testimony, the best available estimates of growth are analysts' estimates of EPS 

growth. Section VI of my rebuttal testimony provides quantitative studies which 

provide additional support that analysts' forecasts of future EPS growth for 

utilities are not biased. 

MR. CASSIDY GIVES ONLY A 17% WEIGHT TO ANALYSTS' FORECASTS 

OF EPS GROWTH WHEN HE DETERMINED HIS ESTIMATES OF GROWTH. 

I:uU\TECASE\2011 EASTERN GROUP\RebunaNepp\FinalJ4C612.doc 
'MZ: JMR:JRC 4/7/2012 7:15AM 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 

A. 

Q. 

4. 

9. 

WHY DOES HE GIVE THE EVIDENCE SUCH A SMALL WEIGHT? 

At page 35 of his testimony, Mr. Cassidy argues that "analysts' forecasts are 

known to be overly optimistic" and thus he states that sole reliance on such 

forecasts serves to inflate the growth rate estimate and thus DCF cost of equity 

estimates. He also opines that investors would look at other information such as 

historical growth and questions whether EPS growth rates projected by analysts 

are expected by investors. Additionally, Mr. Cassidy offers quotations from 

several sources as evidence that analysts EPS forecasts for stocks in general 

and for utilities in particular, are optimistic. In Section VI, I provide four studies 

and a discussion of the Gordon, Gordon and Gould article I presented in my 

direct testimony that put the quotations he offers in perspective. The studies I 

present below show (a) one cannot conclude with any degree of confidence 

normally accepted in a statistical study that analysts' forecasts of EPS for utilities 

are biased and (b) that once unexpected inflation is recognized, analysts' have 

done a remarkably good job of forecasting EPS for utilities. This quantitative 

evidence refutes Mr. Cassidy's 17% weight given to analysts' EPS forecasts, and 

shows that a much larger weight than 17% is warranted. 

MR. CASSIDY GIVES A 33% WEIGHT TO PAST AND FORECASTED DPS 

GROWTH. DO YOU HAVE A RESPONSE TO HIS CHOICE OF WEIGHTS? 

Yes. I provide a thorough discussion of this issue at pages 18 to 20 and 

pages 21 to 22 of my direct testimony and do not repeat those points. For the 

reasons stated in my direct testimony, I give no weight to past and projected DPS 

growth. For those same reasons, if the Commission determines some weight 

should be given to past and projected DPS growth, it should be much smaller 

than 33%. 

AT PAGES 36 AND 37, MR. CASSIDY CITES STUDIES HE CONTENDS 

PROVIDE EVIDENCE THAT EXCLUSIVE RELIANCE ON ANALYSTS' 

FORECASTS OF EPS GROWTH RESULT IN INFLATED DCF COST 
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OF EQUITY ESTIMATES. DOES THIS EVIDENCE APPLY TO THE 

USEFULNESS OF ANALYSTS' FORECASTS OF EPS GROWTH FOR 

UTI LIT1 ES? 

No. The Dreman and Seigel studies were for stocks in general, not for utilities. 

The study by Malkiel was also for stocks in general, but Malkiel does make a 

specific statement about utilities. 

In Footnote 14, Mr. Cassidy also cites testimony by Gordon and Gould, 

but Mike Gordon and Lawrence Gould were two of the authors who wrote 

the article I discuss at page 18 of my direct testimony. Gordon, Gordon and 

Gould compared the usefulness of four indicators of growth to prepare DCF 

estimates and found that analysts' forecasts of EPS growth outperformed growth 

indicated by past EPS growth, past DPS growth and past br growth for a sample 

of 75 utilities. Gordon, Gordon and Gould also looked at data for industrial 

stocks but found none of the indicators of growth provided very useful indications 

of growth. 

The differences between results for industrial stocks and utilities are 

especially important for two reasons. First, a consideration of the quality of 

analysts' forecasts for stocks in general does not address the issue of whether 

analysts' forecasts of EPS growth for utilities, the issue of importance in this 

case, are useful. The results of the Gordon, Gordon and Gould study indicate 

analyses of the usefulness of analysts' forecasts for industrial stocks does not tell 

us if any of the four indicators of growth are useful in the utility context. Second, 

Gordon, Gordon and Gould found that analysts' forecasts of EPS for utilities 

outperformed growth indicated by past br growth, past EPS and past DPS 

growth. 

DID MR. CASSIDY RESPOND TO THE IMPORTANT FINDINGS IN THE 

GORDON, GORDON AND GOULD STUDY? 

No. 
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4. 

IN THE QUOTATION MR. CASSIDY PROVIDES AT PAGE 37, PROFESSOR 

MALKIEL REPORTS HE FOUND ANALYSTS' FORECASTS FOR UTILITIES 

WERE "FAR OFF THE MARK". DO THE QUANTITATIVE STUDIES YOU 

PRESENT IN SECTION VI RESPOND TO THIS QUOTATION FROM 

MALKIEL? 

Yes. I present four analyses. Two of the analyses are based on extensive data 

compiled by Professor J. Randall Woolridge, a consumer advocate witness in a 

number of cases in which I have participated. I use the results of the two studies 

I conducted and the data compiled by Dr. Woolridge to put Professor Malkiel's 

quotation in perspective. Those studies show the following: 

(1) Though averages of analysts' forecasts of EPS for utilities are slightly 

higher than the averages of EPS that subsequently occurred, there is so much 

variability in the data that anyone conducting a statistically valid test could not 

conclude with any degree of confidence that analysts do not make perfect 

forecasts. See Section VI and Rebuttal Tables 12 and 13. 

(2) During the periods of all of the studies, anticipated inflation turned out 

to be higher than what actually occurred. Once the unexpected inflation is 

accounted for and the test of the quality of analysts' forecasts becomes a test of 

whether analysts provide good real (inflation adjusted) forecasts for utilities, it is 

found that the analysts provide excellent unbiased forecasts for utilities. (See 

Section VI and Rebuttal Tables 10, 11, 12 and 13.) Professor Malkiel obviously 

did not consider this possibility and thus his quotation does not apply during a 

period in which expected inflation is minimal as it is today. 

MR. CASSIDY GIVES A 33% WEIGHT TO HIS PAST AND PROJECTED 

ESTIMATES OF SUSTAINABLE GROWTH. IS SUCH A LARGE WEIGHT 

JUSTIFIED? 

No. First, as discussed above, Gordon, Gordon and Gould found that analysts' 

EPS forecasts for utilities outperformed future growth suggested by past br 
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growth. At a minimum, this result supports giving analysts EPS forecasts a 

greater weight than is given to past sustainable growth. 

Second, in my responses to Mr. Rigsby, I explain that Professor Morir 

and other scholars now recognize that estimates of growth that are based or 

Value Line forecasts of future earned returns on equity (the ''r" in br growth) are 

likely to be circular. As a result, one should be skeptical of such growth forecast5 

and give them minimal weight. In no case, should past data on sustainable 

growth and forecasts be given twice a much weight (33%) as Mr. Cassidy gives 

to the best forecasts of growth, analysts' forecasts of EPS growth. Mr. Cassidy 

gives analysts' forecasts of growth only a 17% weight when he determines his 

average growth rate of 5.2% in Schedule JAC-8. 

GIVEN YOUR STUDIES AND YOUR DIRECT TESTIMONY, SHOULD MR. 

CASSIDY GIVE MORE THAN A 17% WEIGHT TO ANALYSTS' FORECASTS 

WHEN HE CONDUCTS HIS DCF ANALYSES? 

Yes. In my direct testimony, I determine two DCF cost of equity estimates. One 

was computed by giving analysts' forecasts of EPS growth a 100% weight. The 

other approach determined growth by giving analysts' forecasts of EPS growth a 

50% weight and a 50% weight to past growth. Either approach is preferable to 

giving only a 17% weight to the best forecasts of growth. Any weighting that 

gives a greater weight than 17% to the best indicator of future growth would 

produce higher DCF cost of equity estimates than the weighting scheme adopted 

by Mr. Cassidy. 

MR. CASSIDY ARGUES THE CONCEPTS UNDERLYING THE DCF MODEL 

REQUIRE THAT SPOT PRICES BE USED IN DCF ANALYSES. DO YOU 

AGREE? 

No. The issue with spot prices is not one of being conceptually correct, as Mr. 

Cassidy suggests at page 16, but what is an appropriate method for 

implementing the DCF model when it is applied to determine cost of equity 
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4. 

estimates for regulated utilities. Arizona Water filed its direct testimony in this 

case on August 5, 201 1. Staff had more than 140 days between August 5,201 1 

and early March 2012 to choose a date for the spot prices used in its analysis. 

Rebuttal Table 9 compares spot prices (and the associated dividend yields) 

chosen by Mr. Cassidy to the highest average of spot prices reported for closing 

days in each of the seven months from August 201 1 to February 2012. Whether 

it was by accident or a deliberate choice by Mr. Cassidy, his choice of February 

1, 2012 to determine spot prices produces the same dividend yield as would be 

the case if he had chosen the highest closing prices (February 29,2012). Based 

on my check of the data, there are few dates that would produce a higher 

average of prices (and thus lower average DCF yield) than the date Mr. Cassidy 

chose for his analysis. Had he chosen a date with lower prices, his estimated 

dividend yield would have been higher. 

As a practical matter, because regulatory proceedings take a while to 

process, cost of equity estimates should be based on a reasonable average of 

dividend yields - not spot prices which a witness cherry-picks to support his 

result. Such an approach avoids the problem of either accidentally or 

deliberately adopting a dividend yield that is too low or too high and out of line 

with prices investors were willing to pay for the utility stocks at the time the 

growth rate information became known in the market. Mr. Cassidy's dividend 

yield should be given no weight and the Commission should base its 

determination of DCF costs of equity on an average of dividend yields known to 

investors at the time other data were being considered. 

AT PAGE 39, LINE 19, MR. CASSIDY STATES YOU ADOPTED HISTORICAL 

AVERAGES OF DIVIDEND YIELDS TO COMPENSATE FOR THE TIME 

VALUE OF MONEY. IS MR. CASSIDY CORRECT? 

No. Mr. Cassidy's testimony is incorrect . I adopt averages of dividend yields to 

avoid the problem of bias - such as the negative bias that resulted from Mr. 
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4. 

rl. 

7. 

4. 

Cassidy adopting spot prices on February 1, 2012 - that might result from 

choosing spot prices. 

AT PAGE 39, LINE 26, MR. CASSIDY STATES "INVESTORS ARE ASSUMED 

TO BE RATIONAL, AND WOULD THUS HAVE BEEN AWARE THAT 

DIVIDEND DISTRIBUTIONS WOULD BE MADE ON A QUARTERLY BASIS 

PRIOR TO HAVING MADE AN INVESTMENT DECISION." DO YOU AGREE? 

Yes. This is the precise reason dividend yields must be adjusted for the time 

value of money. As indicated by Mr. Cassidy, the prices investors pay for stocks 

anticipate quarterly payments of dividends and thus an investor's ability to 

reinvest those dividends. But, the dividend in the DCF model is stated on an 

annual basis (four times the quarterly dividend). Unless the time value of money 

is recognized, there will be a mismatch of the numerator and the denominator of 

the dividend yield. The denominator (price) anticipates being able to reinvest 

dividends, but the numerator of the yield (dividend) does not. The numerator is 

the simple annualized value of the quarterly dividend. Unless the time value of 

money is recognized and the dividend adjusted to reflect such anticipated 

compounding, there will be a mismatch. I explain why the time value of money 

must be recognized at page 17 of my direct testimony. Mr. Cassidy failed to 

respond to this simple explanation. Instead, at page 39, line 25, Mr. Cassidy 

testifies that I made the adjustment because average historical stock prices are 

used to determine the price in the denominator. This is not true. 

Responses to Mr. Cassidy's CAPM Estimates and Other Issues 

DO YOU AGREE WITH MR. CASSIDY'S DECISION TO GIVE FULL WEIGHT 

TO CURRENT RATES ON TREASURY SECURITIES AND ZERO WEIGHT TO 

FORECASTS OF TREASURY RATES EXPECTED DURING THE PERIOD 

NEW RATES FOR ARIZONA WATERS SERVICES WILL BE IN PLACE? 

No. I addressed this issue in my response to Mr. Rigsby and do not repeat that 

testimony here. 
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4. 

MR. CASSIDY BASES ONE OF HIS CAPM ESTIMATES ON RATES 

FOR INTERMEDIATE-TERM TREASURY SECURITIES AND ONE ON 

RATES FOR LONG-TERM TREASURY SECURITIES. SHOULD RATES FOR 

INTERMEDIATE-TERM TREASURY SECURITIES BE USED IN A CAPM 

ANALYSIS? 

No. I addressed this issue in my response to Mr. Rigsby. Because empirical 

evidence suggests that even long-term Treasury rates may understate the 

required return on the zero-beta asset, analysts should never use a proxy for the 

risk free rate in a CAPM analysis that is lower. Some scholars, such as 

Professor Morin, have adopted what he calls the "empirical CAPM" to address 

this concern. Morin proposes estimating the empirical CAPM (IIECAPMII) with 

the following model: 

Cost ofequity = RF + .25 MRP + .75* p* MRP.13 

With this model the risk-return relationship is flatter than the risk-return 

relationship in the traditional CAPM and estimated costs of equity for stocks with 

betas less than 1.0 will be higher than is estimated with the model adopted by 

Mr. Cassidy and Mr. Rigsby. 

AT PAGE 41, LINE 19, MR. CASSIDY STATES YOU CALCULATED YOUR 

FORECASTED RISK FREE RATE OF 5.17 PERCENT "AS THE AVERAGE OF 

THE BAA BOND RATE AND THE 30-YEAR LONG-TERM TREASURY YIELD". 

IS HE CORRECT? 

No. Mr. Cassidy's testimony is not correct. Table 10 of my direct testimony 

shows how the 5.17 percent value for the risk free rate was computed. It is an 

average of Blue Chip and Value Line forecasts of long-term Treasury security 

rates. Table 10 does not report any values for Baa rates. 

Roger Morin, New Reaulatorv Finance, Daaes 189-191. 3 
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/I. 

2. 

AT PAGE 43, MR. CASSIDY SUGGESTS ARIZONA WATER AND OTHEF 

SMALL FIRMS DO NOT REQUIRE A RISK PREMIUM BECAUSE Suck 

RISKS ARE "UNSYSTEMATIC" AND THUS COULD BE DIVERSIFIED AWAY 

IS HE CORRECT? 

No. Based on the work of Fama and French and the studies of Morningstar 

discuss on page 34 of my direct testimony, appropriate CAPM models shoulc 

include size as a second explanatory variable, i.e., 

Cost of Equity = a + PI * MRP + p2 * size factor. 

Such a size effect is a second "systematic" risk factor. Mr. Cassidy appears tc 

misunderstand this issue. Based on these alternative versions of CAPM 

diversification cannot eliminate the risk of a company being smaller thar 

average. A well-diversified portfolio of small firms would still be more risky than E 

well-diversified portfolio of larger firms. Morin shows the impact of this size effecl 

graphically at page 182, and discusses the issue on pages 181 to 183, of his 

book, New Renulatow Finance14. Mr. Cassidy's testimony does not justify 

ignoring the expected additional risk of Arizona Water that stems from it being 

much smaller than the utilities in the water utilities sample. 

DOES MR. CASSIDY RESPOND TO THE OTHER COMPANY-SPECIFIC RISK 

FACTORS YOU IDENTIFIED IN YOUR DIRECT TESTIMONY? 

No. He does not comment about those other company-specific risks. Arizona 

Water's small size and those other risks should be recognized by authorizing a 

risk premium of 90 basis points in the authorized ROE for Arizona Water's 

Eastern Group. 

Analysts' Estimates of EPS Growth Are Superior to Other Measures of 

Growth 

WHAT IS THE PURPOSE OF THIS SECTION OF YOUR TESTIMONY? 

Morin, New Requlatow Finance, pages 181-183. 
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4. 

The most significant difference between my DCF estimates and those of RUCO 

and Staff results from their unsupported contention that analysts' forecasts 01 

long-term EPS growth are upwardly biased and should be given limited weight. 

Given the importance of this issue, I respond to it in this separate section. 

Attachment TMZ-3, Attachment TMZ-4, and Rebuttal Tables I O ,  11, 12 and 13 

support this section of my testimony. 

WHAT IS SHOWN IN ATTACHMENT TMZS? 

Attachment TMZ-3 provides an August 3, 2009 Wall Street Journal study and a 

study reported by USA Today that show, contrary to Mr. Cassidy's and Mr. 

Rigsby's contention, that analysts' forecasts are not biased upward. These 

studies found that analysts' forecasts of EPS have historically been lower than 

actual EPS. The Wall Street Journal study presents data showing the 

percentage of companies in the S&P 500 whose actual earnings results came in 

above analysts' EPS forecasts for the period 1994 through 2009. The WSJ 

concludes "company results are trumping analyst expectations." In an article 

posted 4/23/2004, USA Today stated that more than half of the S&P 500 

companies had reported earnings at that point in time and 78% of those 

companies beat analysts' estimates. The article also pointed out that "typically, 

only 58% of companies beat forecasts". If more than half of the companies 

tvpicallv beat earnings forecasts, the optimistic bias suggested by Mr. Cassidy 

and Mr. Rigsby does not exist. 

WHAT IS SHOWN IN ATTACHMENT TMZ-4? 

Value Line is in the business of selling information to investors. It has the 

incentive to provide accurate, not upwardly biased, forecasts so that investors 

will continue to buy subscriptions. Attachment TMZ-4 is an open letter from 

Value Line's Chairman and CEO to its subscribers describing its goal to provide 

"the most accurate information and independent advice anywhere." Value Line 

does not sell stock and thus does not have an incentive to bias upward its 
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estimates of future growth that Mr. Cassidy and Mr. Rigsby attribute to analysts. 

WHAT IS CONTAINED IN REBUTTAL TABLES 10 AND l l ?  

Rebuttal Tables 10 and 11 report two studies I conducted that show Value Line 

forecasts for utilities are right on target once errors in expected inflation are 

recognized. 

Rebuttal Table 10 compared Value Line forecasts of returns for a sample 

of gas distribution utilities to realized returns for the same sample of gas 

distribution utilities during the 21 year period 1977 to 1998. In that study I found 

that once unexpected inflation was taken into account, Value Line forecasts of 

returns were actually slightly below earned returns. 

In Rebuttal Table 11, I present a study based on data from 1982 through 

2009 to determine how well Value Line forecast growth from retained earnings 

(br-growth) for the electric utility (central) industry. Value Line reports both its 

forecasts of average br-growth and average realized br-growth for this industry. 

The br-growth rate is the portion of sustainable growth that comes from retained 

earnings and is relied upon by both Mr. Cassidy and Mr. Rigsby in their DCF 

analyses. As was found in the study reported in Rebuttal Table 10, this analysis 

also shows that once unexpected inflation is taken into account, Value Line 

should be commended for its accurate growth forecasts. 

In both studies, I took into account differences in expected and realized 

rates of inflation and thus compared real forecasts of returns and real forecasts 

of br-growth with realized real returns and real br-growth. Rebuttal Tables 10 

and 11 show that after recognizing differences in actual and realized inflation, the 

average of Value Line forecasts of ROEs and br-growth were very close to the 

values which subsequently occurred and, if anything, the real forecasts 

(forecasts adjusted for unexpected inflation) were slightly below the real ROEs 

and br-growth that occurred. In the study of electric utilities, I also found that not 

only were average real (inflation-adjusted) br-growth rates accurately projected 
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A. 

but also that Value Line's forecasts for 2006, 2007 and 2008 were right on the 

money. The studies in Rebuttal Tables 10 and 11 show Value Line's projected 

growth rate estimates provide reliable and accurate forecasts for utilities. 

WHAT EVIDENCE IS CONTAINED IN REBUTTAL TABLES 12 AND 13? 

Rebuttal Tables 12 and 13 provide other analyses of the usefulness of analysts' 

forecasts for utilities that are based on data compiled by a consumer advocate 

(Professor J. Randall Woolridge) in other cases in which I have participated. 

If, on average, analysts made perfect forecasts of future EPS, the average 

difference between the forecasts and actual EPS would be zero. Panel A of 

Rebuttal Table 12 shows that there is no statistically significant difference 

between average analysts' forecasts and actual EPS for the gas distribution 

companies reported by Professor Woolridge for the period 1990 to 2007. I 

examined the data he relied on and found the forecasts were not perfect. In 

some periods (quarters), analysts' forecasts of EPS were higher than what 

subsequently occurred; and, in other periods, the forecasted returns were lower 

than what subsequently occurred. This, of course, is not unexpected. Data 

underlying his analysis indicated a standard deviation of 2.81% for the reported 

differences between forecasted and actual EPS, while the average difference 

between forecasted and actual EPS was only 0.62%. In such a case, a standard 

statistical t-test shows the average of differences between predicted and earned 

EPS is not different from zero at any generally accepted level of confidence. 

Thus, this study does not support the conclusion that analysts provide poor 

forecasts for gas utilities with any degree of confidence normally required in a 

statistical analysis. 

Also, as I did in the studies reported in Rebuttal Tables 10 and 11, I 

considered whether unexpected inflation explained the difference between 

forecasted and actual EPS. Panel B of Rebuttal Table 12 shows that is the case. 

At the time analysts made their forecasts, on average, expected inflation was 
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greater than inflation that subsequently occurred. Once forecasts and actual 

EPS are restated in real (inflation-adjusted) terms the difference between 

forecasted and actual returns is very close to zero (-0.05%). 

This study for gas distribution utilities corroborates the results I reported in 

Rebuttal Tables 10 and 11. On average the difference between analysts' 

forecasts and actual EPS is not statistically different than zero and, once 

unexpected inflation is recognized, Professor Woolridge's study supports a 

conclusion that analysts provide reliable forecasts of EPS for utilities. 

WHAT IS SHOWN IN REBUTTAL TABLE 13? 

Rebuttal Table 13 applies data Professor Woolridge compiled for electric utilities 

to put Mr. Cassidy's reliance on a quotation from Professor Malkiel's book in 

perspective. For this analysis, I used data for the period ending in 2003 when 

Professor Malkiel's book was published. I found that while the average of 

analysts' forecasts of EPS was greater than the average of actual EPS - as 

reported by Malkiel - the difference between the forecasted and actual EPS for 

electric utilities was not significantly different from zero. Based on the Malkiel 

quotation reported by Staff, it appears Malkiel conducted no such statistical test. 

Additionally, as was found in Rebuttal Tables I O ,  11 and 12, once unexpected 

inflation during the period considered by Malkiel is recognized, the difference 

between analysts' forecast in real (inflation-adjusted) and subsequent earnings 

(in real terms) is close to zero and not positive. Apparently Malkiel did not 

consider if unexpected inflation was the culprit when he criticized the quality of 

analysts' forecasts for utilities 

DO YOU HAVE OTHER OBSERVATIONS ABOUT REBUTTAL TABLE 13? 

Yes. This study is based on data limited to the period ending in 2003. I limited 

the data to this period to provide data that can be used to put in perspective the 

quotation in Professor Malkiel's 2003 book. Staff relies solely on this quotation 

from Malkiel to support the usefulness of analysts' forecasts for utilities. All of the 
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other evidence and quotations provided by Staff are for companies in general 

and, thus, do not reflect the fact that it is far easier for analysts to forecasts 

earnings for utilities than for companies in high tech businesses or cyclical 

companies. 

In Section IV, I responded to pages 36 and 37 of Mr. Cassidy's testimony 

and revisit my discussion of the Gordon, Gordon and Gould article presented in 

my direct testimony. One of the findings in the Gordon, Gordon and Gould paper 

was that analysts' forecasts of EPS growth provided more useful indicators 01 

growth for utilities than three other indicators of growth, but Gordon, Gordon and 

Gould were unable to show that any of the four indicators of growth studied 

provided useful indicators of future growth for industrial companies. This result 

from the Gordon, Gordon and Gould paper casts doubt on Mr. Cassidy's 

suggestion that studies of the quality of analysts' forecasts for stocks in general 

provides "evidence" that analysts provide poor forecast of EPS growth for 

utilities. Mr. Cassidy offers no support for the position that studies of a large 

basket of stocks provide evidence that backs his contention that analysts' 

forecasts of EPS for utilities are overly optimistic. 

WHAT DO YOU CONCLUDE FROM THE STUDIES IN REBUTTAL TABLES 

IO, 11,12AND 13? 

I conclude that the available empirical evidence shows analysts' forecasts of EPS 

growth for utilities are not upwardly biased once differences in expected and 

realized inflation are taken into account. Moreover, contentions by Mr. Cassidy 

and Mr. Rigsby's that analysts' projected EPS growth rate forecasts are 

upwardly-biased for utility companies is inconsistent with the data in all four 

studies for utilities. Rebuttal Tables 12 and 13 show analysts cannot make such 

a claim with a degree of confidence normally adopted in a statistical study. Mr. 

Cassidy's and Mr. Rigsby's claims of consistent upward bias in analysts' 

forecasts of growth for utilities are simply not supported. 
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A. 

P. 

9. 

DID YOU EXPLAIN WHY YOU RELY PRIMARILY ON ANALYSTS 

FORECASTS IN YOUR DIRECT TESTIMONY? 

Yes. At pages 18 to 21, I offered five reasons that analysts' forecasts of EPI 

growth provide the best forecasts for the DCF model. 

DID YOU EXPLAIN WHY YOU DID NOT RELY ON VALUE LINE FORECAST3 

OF FUTURE DPS GROWTH IN YOUR DIRECT TESTIMONY? 

Yes. Value Line is the only major financial institution that provides forecasts o 

dividends. Investors know that EPS is what permits DPS to be paid. If historica 

DPS and DPS forecasts were of major importance to investors, it would be DP: 

forecasts - not EPS forecasts - that would be demanded by investors and the 

financial institutions would provide those forecasts. 

MR. CASSIDY AND MR. RIGSBY CLAIMED "IT IS WELL-KNOWN THAT THE 

LONG-TERM EPS GROWTH RATE FORECASTS OF WALL STREET 

SECURITIES ANALYSTS ARE OVERLY OPTIMISTIC AND UPWARDLY 

BIASED". DO YOU HAVE ANY FINAL OBSERVATIONS ABOUT THE ISSUE 

IN THIS SECTION OF YOUR TESTIMONY? 

Yes. One is that the empirical studies in 

Rebuttal Tables 10, 11 , 12 and 13 show that when unexpected inflation is taken 

into account, analysts have done a good job of forecasting EPS for utilities. That 

aside, neither Mr. Cassidy nor Mr. Rigsby dispute the fact that thousands of 

dollars are being spent by Wall Street firms to make EPS forecasts and there is 

no question that these forecasts are being relied upon by investors. If that is the 

case, such forecasts lead to prices investors are willing to pay for utility stocks 

and should, therefore, be incorporated into the DCF cost of equity estimates. 

Putting both points aside, Mr. Cassidy and Mr. Rigsby finally provide no solid 

evidence showing any other growth rate indicator is superior to analysts' 

forecasts. 

I have three final observations. 
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VII. 

Q. 

A. 

Q. 

4. 

Arithmetic and Geometric Annual Averanes 

WHAT IS THE MAIN POINT YOU MAKE IN THIS SECTION OF YOUR 

REBUTTAL TESTIMONY? 

To the extent that one believes historical data provide useful information for the 

determination of future growth rates and required returns on equity, the analysl 

should rely on arithmetic annual averages to make such growth projections and 

required ROE determinations. Geometric annual averages routinely produce 

negatively biased estimates of future growth and negatively biased estimates of 

ROES required by investors and should, therefore, not 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? 

Geometric annual averages provide a useful way to compare past performance 

of different assets during different periods of time. For example, T. Rowe Price 

offers investors an Emerging Markets Bond Fund and an International Bond 

Fund. During recent 5-year and IO-year periods, the International Bond Fund 

provided total returns of 23.2% and 53.7%. But such returns are difficult for 

investors to understand and compare. Once those total returns are converted to 

annual average geometric returns, the returns are 4.26% and 4.39%, 

respectively, and investors would know that that fund provided similar returns 

over 5-year and IO-year periods. Geometric annual average returns are also 

useful for comparing past performances of different funds. During the same five 

year period, the Emerging Markets Bond Fund had a total return of 30.6% which 

would be difficult for investors to compare to the range of total returns of 23.2% 

to 53.7% for the International Bond Fund. If, however, the five-year returns for 

the Emerging Markets Bond Fund are restated as annual average geometric 
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Q. 
4. 

return of 5.49%, the investor can easily make a comparison of past performances 

of the different funds. 

But although the geometric annual average can be a useful way 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 anticipated returns in the future. 

WHY IS THAT THE CASE? 

Average annual geometric averages do not account for the expected variance in 

past and future returns, while annual arithmetic averages do. The relationship 

between arithmetic annual average returns (A) and geometric annual average 

returns (G) is approximately: 

A = 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 2.15 

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. 

However, this is not the case for risky 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. Mr. Rigsby'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 

Morningstar, lbbotson SBBlZOI I Valuation Yeanbook, p. 66. 
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2. 

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 Attachment TMZ-1 to my testimony which is a copy 01 

Appendix 4-A of Roger Morin's 2006 book New Regulatory Finance. 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%, 

+ I O %  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 (instead of "Big Oil") 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 are acceptable to investors when that is 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, even a 25% weight, the authorized ROE would be 9.7% which 

is less than the cost of capital, which is 10% in this example. 

IS THERE A HIDDEN FLAW IN APPROACHES THAT RELY ON GEOMETRIC 

ANNUAL AVERAGE RETURNS ON EQUITY AS A MEASURE OF FUTURE 

REQUIRED ROES? 
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Q. 

A. 

Yes, The hidden flaw is that 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 can be computed by 

comparing EPS at the beginning and end of a period. But by comparing EPS at 

the start and the end of a long period, the metric totally ignores the variance in 

EPS experienced by the company being considered. If past EPS growth is a 

harbinger of future growth, each of the annual changes in EPS growth during the 

entire period should be considered. 

DOES THIS COMPLETE YOUR REBUTTAL TESTIMONY? 

Yes. 
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Chapter 4 Risk Premium 

Appendix 4-A 
Arithmetic versus Geometric Means in 
Estimating the Cost of Capital 

The use of the arithmetic mean appears counter-intuitive at first glance, because 
we commonly use the geometric mean return to measure the average annual 
achieved return over some time period. For example, the long-term perfor- 
mance of a portfolio is frequently assessed using the geometric mean return. 

But performance appraisal is one thing, and cost of capital estimation is 
another matter entirely. In estimating the cost of capital, the goal is to obtain 
the rate of return that investors expect, that is, a target rate of return. On 
average, investors expect to achieve their target return. This target expected 
rem is in effect an arithmetic average. The achieved or retrospective return 
is the geometric average. In statistical parlance, the arithmetic average is the 
unbiased measure of the expected value of repeated observations of a random 
variable, not the geometric mean. This appendix formally illustrates that only 
arithmetic averages can be used as estimates of cost of capital, and that the 
geometric mean is not an appropriate measure of cost of capital. 

The geometric mean answers the question of what constant retum you would 
have had to achieve in each year to have your inveslment growth match the 
return achieved by the stock market. The arithmetic mean answers the question 
of what growth rate is the best estimate of the future amount of money that 
will be produced by continually reinvesting in the stock market. It is the rate 
of return which, compounded over multiple periods, gives the mean of the 
probability distribution of ending wealth. 

While the geometric mean is the best estimate of performance over a long 
period of time, this does not contradict the statement that the arithmetic mean 
compounded over the number of years that an investment is held provides 
the best estimate of the ending wealth value.of the investment. The reason 
is that an investment with uncertain returns will have a higher ending wealth 
value than an investment which simply eams (with certainty) its compound 
or geometric rate of return every year. In other words, more money, or terminal 
wealth, is gained by the occurrence of higher than expected returns than is 
lost by lower than expected retums. 

In capital markets, where retums are a probability distribution, the answer 
that takes account of uncertainty, the arithmetic mean, is the c o m t  one for 
estimating discount rates and the cost of capital. 

While the geometric mean is appropriate when measuring performance over 
a long time period, it is incorrect when estimating a risk premium to compute 
the cost of capital. 
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TABLE 4A-1 
GEOMETRIC VS. ARITHMETIC RETURNS 

Stock A Stock B 
1996 50.0% 11.61% 
1997 - 54.7% 11.61% 
1998 98.5% 11.61% 
1999 42.2% 11.61% 
2000 - 32.3% 11.61% 
2001 - 39.2% 
2002 153.2% 
2003 - 10.0% 

2005 20.0% 

Standard Deviation 64.9% 
Arithmetic Mean 26.7% 

2004 38.9% 

1.61% 
1.61% 
1.61 'Yo 
1.61% 
1.61 YO 
0.0% 
11.6% 

Geometric Mean 11.6Yo 1 1.6% 

Theory 

The geometric mean measures the magnitude of the returns, as the investor 
starts with one portfolio and ends with another. It does not measure the 
variability of the journey, as does the arithmetic mean. The geometric mean 
is backward looking. There is no diff'emmce in the geometric mean of two 
stocks or portfolios, one of which is highly volatile and the other of which 
is absolutely stable. The arithmetic mean, on the other hand, is forwd-  
looking in that it does impound the volatility of the stocks. 

To illustrate, Table 4A-1 shows the historical returns of two stocks, the first 
one is highly volatile with a standard deviation of returns of 65% while the 
second one has a zero standard deviation. It makes no sense intuitively that 
the geometric mean is the correct measure of return, one that implies that 
both stocks are equally risky since they have the same geometric mean. No 
rational investor would consider the first stock equally as risky as the second 
stock. Every financial model to calculate the cost of capital recognizes that 
investors are risk-averse and avoid risk unless they are adequately compensated 
for undertaking it. It is more consistent to use the mean that fully impounds 
risk (arithmetic mean) than the one fmm which risk has been removed (geomet- 
ric mean). In short, the arithmetic mean recognizes the uncertainty in the 
stock market while the geometric mean removes the uncertainty by smoothing 
over annual differences. 

Empirical Evidence 

If both the geometric and arithmetic mean' returns over the 1926-2004 data 
are regressed against the standard deviation of returns for the firms in the 
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deciles, the arithmetic mean outperforms the geometric mean in this statistical 
regression. Moreover, the constant of arithmetic mean regression matches the 
average Treasury bond rate and therefore makes economic sense while the 
constant for the geometric mean matches nothing in particular. This is simply 
because the geometric mean is stripped of volaaty information and, as a 
result, does a poor job of forecasting returns based on volatility. 

The following illustration is frequently invoked in defense of the geometric 
mean. Suppose that a stock‘s performance over a two-year period is representa- 
tive of the probability distribution, doubling in one year (r, = 100%) and 
halving in the next (r2 = -50%). The stock’s price ends up exactly where 
it started, and the geometric average annual return over the two-year period, 
rg, is zero: 

1 + r, = [(l -t r,)(l + r2)]lR 

= [(l + 1)(1 - .50)]lR = 1 

rg = 0 

confirming that a zero year-by-year return would have replicated the total 
retum earned on the stock. The expected annual future rate of return on the 
stock is not zero, however. It is the arithmetic average of 100% and -5096, 
(100 - 50)/2 = 25%. There are two equally likely outcomes per dollar 
invested either a gain of $1 when r = 100% or a loss of $0.50 when r = 
- 50%. The expected profit is ($1 - $.50)/2 = $.25 for a 25% expected rate 
of retum. The profit in the good year more than offsets the loss in the bad 
year, despite the fact that the geometric return is zero. The arithmetic average 
return thus provides the best guide to expected future returns. 

What Academics Have to Say 

Bodie, Kane, and Marcus (2005) cite: 

Which is the superior measure of investment performance, the 
arithmetic average or the geometric average? The geometric aver- 
age has considerable appeal because it represents the constant rate. 
of return we would have needed to earn in each year to match 
actual performance over some past investment period. It is an 
excellent measure of past performance. However, if our focus is 
on future performance, then the arithmetic average is the statistic 
of interest because it is an unbiased estimate of the portfolio’s 
expected future retum (assuming, of course, that the expected return 
does not change over time). In contrast, because the geometric 
return over a sample period is always less than the arithmetic mean, 
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it constitutes a downward-biased estimator of the stock’s expected 
return in any fuhm year. 

Again, the arithmetic average is the better guide to future perfor- 
mance. 

Another way of stating the Bodie, Kane, Marcus argument in favor of the 
arithmetic mean is that it is the best estimate of the future value of the return 
distribution because it represents the expected value of the distribution. It is 
most useful for determining the central tendency of a distribution at a particular 
time, that is, for cross-sectional analysis. The geometric mean, on the other 
hand, is best suited for measuring an investment’s compound rate of return 
over time, that is, for time-series analysis. This is the same argument made 
by Ibbotson Associates (2005) where it is shown, using probability theory, 
that future terminal wealth is given by compounding the arithmetic mean, 
and not the geometric mean. In other words, if we accept the past as prologue, 
the best estimate of a future year’s return based on a random distribution of 
the prior years’ returns is the arithmetic average. Statistically, it is our best 
guess for the holding-period return in a given year. 

Brigham and Ehrhardt (2005) in their widely used corporate finance text point 
out that the arithmetic average is more consistent with CAPM theory, as one 
of its key underpinning assumptions is that investors are supposed to focus, 
in their portfolio decisions, upon r e m s  in the next period and the standard 
deviation of this ream. To the extent that this next period is one year, the 
preference for the arithmetic mean, which derives from a set of single one 
year period returns, follows. It is also noteworthy that one of the crucial 
assumptions inherent in the CAPM is that investors are single-period expected 
utility of terminal wealth maximizers who choose among alternative portfolios 
on the basis of each portfolio’s expected return and standard deviation. 

Brealey, Myers, and Allen (2006) in their leading graduate textbook in corpo- 
rate finance opt strongly for the arithmetic mean. The authors illustrate the 
distinction between arithmetic and geometric averages and conclude that arith- 
metic averages are appropriate when estimating the cost of capital: 

The proper uses of arithmetic and compound rates of return from 
past investments are often misunderstood Therefore, we call a 
brief time-out for a clarifying example. 

Suppose that the price of Big Oil’s common stock is $100. There 
is an equal chance that at the end of the year the stock will be 
worth $90, $1 10, or $130. Therefore, the return could be - 10 
percent, + 10 percent or + 30 percent (we assume that Big Oil 
does not pay a dividend). The expected return is 1/3( - 10 + 10 + 30) 
= +10 percent. 
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If we run the process in reverse and discount the expected cash 
flow by the expected rate of return, we obtain the value of Big 
Oil’s stock 

p v = - =  110 $100 
1.10 

The expected return of 10 percent is therefore the correct rate at 
which to discount the expected cash flow from Big Oil’s stock. It 
is also the opportunity cost of capital for investments which have 
the same degree of risk as Big Oil. 

Now suppose that we observe the returns on Big Oil stock over a 
large number of years. If the odds are unchanged, the return will 
be - 10 percent in a third of the years, + 10 percent in a further 
third, and +30 percent in the remaining years. The arithmetic 
average of these yearly returns is 

- 10 f 10 + 30 = + lph 
3 

Thus the arithmetic average of the returns correctly measures the 
opportunity cost of capital for investments of similar risk to Big 
Oil stock 

The average compound annual return on Big Oil stock would be 

(.9 x 1.1 x 1.3)lR -1 = .088, or 8.8% 

less than the opportunity cost of capital. Investors would not be 
willing to invest in a project that offered an 8.8 percent expected 
return if they could get an expected return of 10 percent in the 
capital markets. The net present value of such a project would be 

Moral: If the cost of capital is estimated from historical returns or 
risk premiums, use arithmetic averages, not compound annual rates 
of return (geometric averages). 
(Richard A. Brealey, Stewart C. Myers, and Paul Allen, Principles ofcorporate 
Finance, 8th Edition, Lrwm McGraw-Hill, 2006, page 156-7.) 

The widely cited Ibbotson Associates publication also contains a detailed and 
rigorous discussion of the impropriety of using geometiic averages in estimat- 
ing the cost of capital.’* 

Ibbotson Associates, Stocks, Bo&, Bills, and Infition, 2m5 Yearbook, Valuation 
Edition, page 75. 
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The arithmetic average equity risk premium can be demonstrated 
to be most appropriate when discounting future cash flows. For 
use as the expected equity risk premium in either the CAPM or 
the building block approach, the arithmetic mean or the simple 
difference of the arithmetic means of stock market returns and 
riskless rates is the relevant number. This is because both the 
CAPM and the building block approach are additive models, in 
which the cost of capital is the sum of its parts. The geometric 
average is more appropriate for reporting past performance, since 
it represents the compound average return. 

The argument for using the arithmetic average is quite straightfor- 
ward. In looking at projected cash flows, the equity risk premium 
that should be employed is the equity risk premium that is expected 
to actually be incurred over the future time periods. 

The best estimate of the expected value of a variable that has 
behaved randomly in the past is the average (or arithmetic mean) 
of its past values. 

In their widely publicized research on the market risk premium, Dimson, 
Marsh and Staunton (2002) state 

The arithmetic mean of a sequence of different returns is always 
larger than the geometric mean. To see this, consider equally likely 
returns of + 25 and - 20 percent. Their arithmetic mean is 2% 
percent, since (25 - 20)/2 = 2%. Their geometric mean is zero, 
since (1 + 25/10) X (1 - 20/100) - 1 = 0. But which mean 
is the right one for discounting risky expected future cash flows? 
For forward-looking decisions, the arithmetic mean is the appro- 
priate measure. 

To verify that the arithmetic mean is the correct choice, we can 
use the 2% percent required return to value the investment we just 
described. A $1 stake would offer equal probabilities of receiving 
back $1.25 or $0.80. To value this, we discount the cash flows at 
the arithmetic mean rate of 2% percent. The present values are 
respectively $1.291.015 = $1.22 and $0.80/1.025 = $0.78, each 
with equal probability, so the value is $1.22 X 95 4- $0.80 X % 
= $1.00. If then! were a sequence of equally likely returns of 
+ 25 and - 20 percent, the geometric mean return will eventually 
converge on zero. The 2% percent forward-looking arithmetic mean 
is required to compensate for the year-to-year volatility of returns. 

Lastly, on the practical side, Bruner, Eades, Harris, and Higgins (1998) found 
that 71% of the texts and tradebooks in their extensive survey of practice 
supported use of an arithmetic mean for estimation of the cost of equity, 
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Mean Reversion Argument 

Some academics have argued that if stock returns were expected to revert to 
a trend, this would suggest the use of a geometric mean since the geometric 
mean is, by definition, an estimate of a smoothed long-run trend increment. 
These same academics have argued that the historical estimate of the market 
risk premium (“MRP”) is upward-biased by the buoyant performance of the 
stock market prior to 2002, and because of the extraordinary and unusually 
high realized MRPs in those years, investors expect a return to lower MRps 
in the future, bringing the average MPR to a more “normal” level. 

The presence or absence of mean reversion is an empirical issue. The empirical 
findings are weak and highly contradictory; the empirical evidence is inconclu- 
sive and unconvincing, certainly not enough to support the “mean reversion” 
hypothesis. The weight of the empirical evidence on this issue is that the 
more sophisticated tests of mean reversion in the MRP demonstrate that the 
realized MRP over the last 75 years or so was almost perfectly free of mean 
reversion, and had no statistically identifiable time trend. It is also noteworthy 
that most of these studies were performed prior to the stock market’s debacle 
in 2000-2002, years of extraordinary and unusually low realized MRPs. The 
stock market’s dismal performance of 2000-2002 has certainly taken the wind 
out of the mean Eversion school’s sails. 

An examination of historical MRPs reveals that the MRP is random with no 
observable pattern. To the extent that the estimated historical equity risk 
premium follows what is known in statistics as a random walk, one should 
expect the equity risk premium to remain at its historical mean. Therefore, 
the best estimate of the future risk premium is the historical mean. 

lbbotson Associates (2005) find no evidence that the market price of risk or 
the amount of risk in common stocks has changed over time: 

Our own empirical evidence suggests that the yearly difference 
between the stock market total return and the U.S. Treasury bond 
income return in any particular year is random . . . there is no 
discernable pattern in the realized equity risk premium. (Ibbotson 
Associates, Stocks, B o d s ,  Bills, and Inflation, 2005 Yearbook, 
Valuation Edition, pages 74-75) 

In statistical parlance, there is no signifcant serial correlation in successive 
annual market risk premiums, that is, no trend. Ibbotson Associates go on to 
state that it is reasonable to assume that these quantities will remain stable 
in the future (Id): 

The best estimate of the expected value of a variable that has 
behaved randomly in the past is the average (or arithmetic mean) 
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FIGURE 4A-1 
MARKET RISK PREMIUM 1926-2004 
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of its pasVvalues. (lbbotson Associates, Stockx, Bonds, Bills, and 
Inflation, 2004 Yearbook, Valuation Edition, page 75) 

Nowhere is it suggested by Ibbotson Associates that the market risk premium 
has declined over time. 

Because there is little evidence that the MRP has changed over time, it is 
reasonable to assume that these quantities will remain stable in the future. 
Figure 4A-1 shows the relationship, or the lack of relationship, between year- 
to-year h4RPs reported in the Ibbotson Associatea Valuation Yearbook, 2005 
edition, for the 1926-2004 period. The relationship is Virtually absent, as 
indicated by the low R2 of zero between successive W s .  In other words, 
there is no history in successive MRPs as indicated by the zero serial correlation 
coefficient. 

In short, the determination of the cost of capital with the CAPM requires an 
unbiased estimate of the expected annual return. The expected arithmetic 
return provides the appmpriate measure for this purpose. 

Formal Demonstration 

This section shows why arithmetic rather than geometric means should be 
used for forecasting, discounting, and estimating the cost of capital.13 By 

l3  This section is adapted from a similar treatments and demonstration in Brealey, 
Myers, and Allen (2006) and lbbotson Associates (2005). 
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$1 00 

FIGURE 4A-2 
POSSIBLE STOCK PRICES 

Now Year 1 Year 2 

definition, the cost of equity capital is the annual discount rate that equates 
the discounted value of expected future cash flows (fmm dividends and the 
sale of the stock at the end of the investor’s investment horizon) to the current 
market price of a share in the firm. The discount rate that equates the discounted 
value of future expected dividends and the end of period expected stock price 
to the current stock price is a prospective arithmetic, rather than a prospective 
geometric, mean rate of return. Since future dividends and stock prices cannot 
be predicted with certainty, the “expected” annual rate of return that hvestors 
require is an average “target” percentage rate around which the actual, year- 
by-year returns will vary. This target rate is, in effect, an arithmetic average. 

A numerical illustration will clarify this important point. Consider a non- 
dividend paying stock trading for $100 which has, in every year, an equal 
chance of appreciating by 20% or declining by 10%. Thus, after one year, 
there is an equal chance that the stock’s price will be $120 and an equal 
chance the price wiU be $90. F i p  4A-2 presents all possible eventualities 
after two periods have elapsed (the rates of retum are presented at the end 
of the lines in the diagram). 

The possible stock prices are shown in the following table. 
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TABLE 4A-2 
STOCK PRICES AFTER TWO PERIODS 

Price Chance 
$1 44 
$1 08 
$ 81 

1 chance in 4 
2 chances in 4 
1 chance in 4 

The expected future stock price after two periods is then: 

1/4 ($144) + 2/4 ($108) + 1/4 ($81) = $110.25 

The cost of equity capital is calculated as the discount rate that equates the 
present value of the future expected cash flows to the current stock price. In 
the present simple example, the only cash flow is the gain from selling the 
stock after two periods have elapsed. Thus, using the expected stock price of 
$110.25 calculated above, the expected rate of return is that r, which solves 
the following equation: 

Expected Stock Price 
(1 + r)2 

Current Stock Price = 

The factor (1 + r)* discounts the expected stock price to the present. Substitut- 
ing the numerical values, we have: 

$1 10.25 $100 = - (1 + r)* 
r = 5% 

Thus, the cost of equity capital is 5%. This 5% cost of equity capital is equal 
to the prospective arithmetic mean rate of return, which is the probability- 
weighted average single period rate of return on equity. Since in every period 
there is an equal chance that the stock's return will be 20% or - 101, the 
probability-weighted average is: 

1/2(20%) + 1/2(-10%) = 5% 

However, the 5% cost of equity capital is not equal to the prospective geometric 
mean rate of r e m ,  which is a probability-weighted average of the possible 
compounded rates of return over the two periods. Now consider the prospective 
geometric mean rate of return. Table 4A-3 shows the possible compounded 
rates of return over two periods, and the probability of each. 

Thus, the prospective geometric mean rate of return is: 

1/4 (20%) + 2/4 (3.92%) + 1/4 (-10%) = 4.46% 
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Chapter 4 Risk Premium 

TABLE 4A-3 
STOCK PRICES AND RETURNS AFTER TWO PERIODS 

I Price Chance Compounded Return 
~~ 

$1 44 1 chance in 4 20.00% 
$1 08 2 chances in 4 3.92% 
$ 81 1 chance in 4 - 10.00% 

This return is not equal to the 5% cost of equity capital. 

The example can easily be extended to include the case of a dividend-paying 
company and will reach the same conclusion: the implied discount rate calcu- 
lated in the DCF model is an expected arithmetic rather than an expected 
geometric mean rate of return. 

The foregoing analysis shows that it is erroneous to use a prospective multi- 
year geometric mean rate of return as a “target” rate of return for each year 
of the period. E, for example, investors currently require an expected future 
rate of return on an investment of 13% each year, then 13% is the appropriate 
annual rate of return on equity for ratemaking purposes. Consequently, in 
using a risk premium approach for the purposes of rate of return regulation, 
the single-year annual required rate of return should be estimated using arith- 
metic mean risk premiums. 

It should be pointed out that the use of the arithmetic mean does not imply 
an investment holding period of one year. Rather, it is premised on the 
uncertainty with respect to each year’s return during the holding period, 
however many years that may be. When computing the arithmetic average 
of historic annual returns in order to calculate the average return (expected 
value of the return), every achieved return outcome is one possible future 
outcome for each year the security will be held. Each historic return has an 
equal probability of occurring during each year of the holding period The 
resulting expected value of the risk premium is the arithmetic average of all 
of the past premiums considered, regardless of the length of the expected 
holding period 
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ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01445A-11-0310 

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 ROEa’ 

Forecasted DPS 

Forecasted EPS 

Forecasted Retenion Ratio 

br Growth on mid-period equity 

Notes and Sources: 

American 
States 
Water 

11.50% 

0.50% 

11.53% 

$1.32 

$2.50 

47.20% 

5.44% 

California 
Water 

10.50% 

3.50% 

10.68% 

$0.72 

$1.30 

44.62% 

4.77% 

Middlesex 
Water 
MSEX 

11 .oo% 

1 .OO% 

11.05% 

$0.80 

$1.20 

33.33% 

3.68% 

SJW 
Corp 

7.50% 

3.50% 

7.63% 

$0.82 

$1.40 

41.43% 

3.16% 

Aqua 
America 

12.50% 

5.00% 

12.80% 

$0.78 

$1.40 

44.29% 

5.67% 

Average 

10.6% 

2.7% 

10.7% 

88.8% 

156.0% 

42.2% 

4.5% 

a/ FERC formula is adjusted ROE = ROgL * 2 ((l+BVPSg))/(2+BVPSg). where R O r L  is 

b l  Other data reported by RUCO or Value Line. 
the ROE reported by Value Line. 
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ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01445A-11-0310 

Rebuttal Table 2 

Correct Mr. Rigsby's Determination of sv Growth 
To Be Consistent with Assumptions of the DCF Model 

COMPANY 

American States Water 
California Water 
Middlesex Water 

SJW Corp. 
Aqua America 

RUCO 
Share External 

Growth"' Growth-" 

1 .OO% 0.31% 
2.70% 0.89% 
1.80% 0.67% 
4.0096 1.38% 
0.70% 0.50% 

0.75% 

Notes and Sources 
a/ Mr. Rigsby's Schedule WAR- 4, page 2 of 2. 
b l  Mr. Rigsby's Schedule WAR -4, page 1 of 2. 
c/ Computed with Mr. Rigsby's formula but assuming 

market prices for stocks are consistent with DCF 
model assumptions. 

Corrected 
Extern a I 
Growth-c' 

0.63% 
1.78% 
1.33% 
2.76% 
1.01 Yo 

1.50% 
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ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01445A-114310 

Rebuttal Table 3 

COMPANY br+  sv-' 
AWR 6.1% 
CWT 6.5% 
MSEX 5.0% 
SJW 5.9% 
WTR 6.7% 

AVERAGES 

AVERAGES 6.0% 

Corrected br+sv Growth Reported by RUCO and Various Growth Rates Reported by  RUCO and Indicated Sources 

HISTORIC GROWTH VALUE LINE PROJECTED ANALYSTS FORECASTS 
Dps-"l PRICE' evps_b/ Zacks-b/ Reuters Yahook' Dps-"l PRICE@ 

6.5% 4.5% 9.9% 0.5% 12.00% 7.57% 5.70% 11.50% 2.50% 7.0% 5.00% 
5.5% 3.5% 8.8% 3.5% 10.00% 9.80% 9.93% 6.50% 1.00% 7.1% 5.50% 
6.0% 2.0% 3.0% 1 .O% na na 2.70% 4.50% 1.50% 5.6% 5.50% 
6.0% 4.5% 8.4% 3.5% na na 14.00% NMF-" 5.50% 14.4% 6.50% 
10.0% 6.0% 9.1% 5.0% 8.30% 7.85% 7.53% 4.50% 8.00% 16.7% 7.00% 

6.0% 4.1% 7.8% 2.7% 10.1% 8.4% 8.0% 6.75% 3.70% 10.2% 5.90% 

5.36% 8.83% 6.63% 

OVERALL 
AVERAGE 

COMPANY 
AWR 6.6% 
CWT 6.7% 
MSEX 3.7% 
SJW 6.6% 
WTR 7.8% 

AVERAGES 6.7% 

ANALYSTS' 
EPS 

FORECASTS 

7.9% 
8.8% 
4.4% 
10.0% 
8.4% 

7.9% 

Notes and Sources: 
a/ br + sv growth calculated as sum of data in Rebuttal Tables 1 and 2. 
b/ As reported by RUCO. 
c/ MPPS increases projected by Value Line at January 20, 2012. 
d/ Reported on the Internet March 7. 2012. 
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. 

3/24/20 12 



ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01445A-11-0310 

Rebuttal Table 4: RUCO and Alternative Methods Used to Estimate Dividend Yields 

A. RUCO Method: RUCO used incorrect data shown below 
REPORTED-" 

COMPANY AVG STOCK PRICE 
(PER SHARE) 

AWR 
CWT 
MSEX 
SJW 
WTR 

$35.53 
$18.15 
$18.76 
$23.63 
$21.85 

ESTIMATED DIVIDEND 
DIVIDEND YIELD 

(PER SHARE) 

$1.12 -a/ 

$0.62 -b' 

$0.74 
$0.69 -b' 

$0.66 

3.15% 
3.39% 
3.94% 
2.93% 
3.02% 

AVERAGE DIVIDEND YIELD: 3.29% 

B. Alternative Method: assumes next year's dividend is 5.2% qrearter than current dividend-d/ 
R E PORTED-" ESTIMATED DIVIDEND 

COMPANY AVG STOCK PRICE DIVIDEND YIELD-~ 
(PER SHARE) (PER SHARE) 

AWR 
CWT 
MSEX 
SJW 
WTR 

$35.53 
$18.15 
$18.76 
$23.63 
$21.85 

$1.18 
$0.66 
$0.78 
$0.75 
$0.69 

3.32% 
3.66% 
4.15% 
3.17% 
3.18% 

AVERAGE DIVIDEND YIELD: 3.50% 

Notes and Sources: 
a/ Dividend adopted by RUCO is current dividend instead of forecast of next year's dividend. 
b/ Dividend adopted by RUCO is last year's dividend instead of forecast of next year's dividend. 
c/ Prices and growth rates from RUCO Schedules except where indicated. 
d/ 5.2% growth is computed by ACC Staff in Schedule JAC-8.B9. 
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ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-014d5A-11-0310 

Rebuttal Table 5 

Selected Data for the Water Utilities Sample 

Measures of Firm Sue 
Number of Operating Market spot 
Customers Revenues"' Net Plankd Capitalization-' Price Yield 

Companies in Sample 68 millions1 [$ millions1 millions] 2111201 12-a Dividend-' DJPr' 

1 American States Water 2 79 $428 $891 $685 $36.87 $1.16 3.1% 
2 Aqua America 900 $736 $3,513 $3.062 $22.31 $0.67 3.0% 
3 California Water Service 500 $504 $1,347 $771 $18.90 $0.65 3.4% 
4 Connecticut Water Service 90 $73 $355 $265 $32.03 $0.98 3.1% 
5 Middlesex Water 99 $103 $41 7 $291 $19.18 $0.75 3.9% 
6 SJW Corporation 236 $227 $727 $440 $23.96 $0.73 3.0% 

Sample average 350 $345 $1,208 $1,632 $25.54 $0.82 3.2% 

7 American Water Works Co. 3101 $2,716 $10,647 $5,909 $33.68 $1.01 3.0% 
-_ 

Notes and Sources: 
- a/ Source: AUS Utility Reports, March 2012. - bl From SEC 10-K Reports or Annual Reports for the various utilties. - cl Market capitalization as of Februaty 15.2012 per AUS Utiltiy Reports. 
- d/ Data from Mr. Cassidy other than for American Water Works. Price for American Water Works from Internet. Dividend and yield for 

American Water Works are equal to 1.052 times current indicated yield to be consistent with approach Schedules JAC-3 and JAGS. 
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ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01445A-11-0310 

1 American States 
2 Aqua America 
3 California Water 
4 Connecticut Water Service 
5 Middlesex Water 
6 SJW Corporation 

Rebuttal Table 6 

Analysts' Forecasts of Growth for DCF Model 

Yahoo! 
Zack'sd Finance' Reuters-@ 
12.0% 5.7% 7.6% 
8.3% 7.5% 7.9% 
10.0% 9.9% 9.8% 

na 10.2% 5.7% 
na 2.7% na 
na 14.0% na 

Simple average 10.1% 8.3% 7.7% 

7 American Water Works 8.1 % 9.2% 11.2% 

Sources and Notes: 
a/ Reported on the Internet, March 7,  2012. 
b/ Reported by Value Line January 20,2012. 
c/ If "na", analysts' consenus forecast is not available at this time. 
d l  Number of analysts reported by Reuters. 
e/ Mr. Cassidy uses a different method to compute EPS growth projected by Value Line 

which produces an average without American Water Works of 6.7%. 

3/24/2012 

Value 
Lineb/ Averaae 
6.5% 7.9% 

10.0% 8.4% 
5.5% 8.8% 

na 7.9% 
6.0% 4.4% 
6.0% 10.0% 

6.8% -' 7.9% 

10.0% 9.6% 

Number of 
Analysts-' 

3 
6 
1 
3 
2 
2 

17 

9 



ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01445A-11-0310 

Rebuttal Table 7 

Estimates of Projected Growth 

EPS-a/ 
1 American States 7.9% 
2 Aqua America 8.4% 
3 California Water 8.8% 

5 Middlesex Water 4.4% 
6 SJW Corporation 10.0% 

4 Connecticut Water Service 7.9% 

Simple average 7.9% 

7 American Water Works 9.6% 

Notes and Sources 
a1 From Rebuttal Table 6. 
bl From Value Line and Schedule JAC-5. 
c l  From Value Line and Schedule JAC-6. 

DPS-w 
4.9% 
5.7% 
3.9% 

na 
2.1% 
4.8% 

4.3% 

10.0% 

31241201 2 



ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01445A-11-0310 

Rebuttal Table 8 

Forecasts of Treasury and Baa Bond Rates 
2013 - 2015 

201 3 201 4 - 201 5 Averaqe 

30-Year Treassury Rates 
Blue Chip Consensus Forecasts-a/ 4.2% 4.8% 5.3% 
Value Lineb/ 3.7% 4.0% 4.5% 
Average 4.42% 

Corporate Baa Bond Rates 
Blue Chip Consensus Forecasts-a/ 5.7% 6.4% 6.8% 
Value Lineb’ 
Average 

na na na 
6.30% 

Sources and Notes: 
a/ December 201 1 Blue Chip long-term consensus forecasts. 
b/ Value Line Quarterly forecasts dated February 24, 2012. 
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ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01 U5A-11-0310 

Rebuttal Table 9 

Staffs Choice for Spot Prices Compared to Highest Closing Prices 

American States Water 
Aqua America 
California Water Service 
Connecticut Water Service 
Middlesex Water 
SJW Corporation 

Dividend-a/ 

$1.16 
$0.67 
$0.65 
$0.98 
$0.75 
$0.73 

$0.82 

Staff-a' 
Choice for 

spot 
Price 
211 /I 2 

$36.87 
$22.31 
$18.90 
$32.03 
$19.18 
$23.96 

$25.54 

Yield 
Dj/Pn-d' 

3.1% 
3.0% 
3.4% 
3.1 yo 
3.9% 
3.0% 

3.3% 

Notes and Sources 
a/ Data uudes by Mr. Cassidy. 
b/ Data from the Internet. Highest average of monthly closing prices during 

the period August 201 1 to February 2012. 

Highest-" 
Closing 

Price 
2/29/12 

36.86 
22.21 
19.21 
28.82 
18.42 
23.89 

24.90 

spot 
Yield 

D 4 

3.1% 
3.0% 
3.4% 
3.4% 
4.1% 
3.1% 

3.3% 
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ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01445A-11-0310 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Date of 
Value Line 

Issues 

Oct-77 
Jan-79 
Oct-80 
Oct-81 
Oct-82 
Oct-83 
Oct-84 
Oct-85 
Oct-86 
Oct-87 
Oct-88 
Oct-89 
Oct-90 
Oct-91 
Oct-92 
Dec-93 
Dec-94 

Average 

Rebuttal Table 10 

Examination of Bias in Real and Nominal Value Line ROE Forecasts for 8 Natural Gas Utilities 
1977 to 1998 

Nominal Returns 
Average Difference 

Average Actual Between 
Value Line Earned Forecasted 
Forecasted ROE and Actual 

ROE 4 Years Later Nominal 
(1977-1994) (1981-1998) ROEs 

13.00% 
12.81% 
14.13% 
15.06% 
14.00% 
13.94% 
15.13% 
15.56% 
13.63% 
13.19% 
13.13% 
13.50% 
14.00% 
14.13% 
14.38% 
12.56% 
12.19% 

1 1.32% 
11.91% 
15.86% 
13.81% 
12.07% 
12.28% 
14.67% 
13.12% 
12.41% 
1 1.62% 
10.88% 
12.58% 
11.71% 
11.34% 
13.08% 
12.62% 
11.20% 

1.68% 
0.90% 
-1.73% 
1.25% 
1.93% 
1.66% 
0.46% 
2.44% 
1.21% 
1.56% 
2.24% 
0.92% 
2.29% 
2.78% 
1.29% 
-0.06% 
0.99% 

13.78% 12.50% 1.28% 

Inflation c/ 

Difference 
Between 

Forecasted 
Expected Actual and Actual 
Inflation Inflation Inflation 

5.50% 
5.50% 
8.25% 
7.50% 
5.20% 
5.00% 
5.50% 
4.50% 
3.80% 
4.50% 
4.60% 
4.60% 
4.30% 
3.70% 
3.90% 
2.40% 
2.80% 

9.70% 
3.90% 
3.70% 
3.20% 
2.60% 
3.00% 
3.70% 
4.20% 
4 40% 
4.00% 
2.70% 
2.60% 
2.30% 
2.50% 
2.10% 
2.00% 
1.30% 

-4.20% 
1.60% 
4.55% 
4.30% 
2.60% 
2.00% 
1.80% 
0.30% 
-0.60% 
0.50% 
1.90% 
2.00% 
2.00% 
1.20% 
1.80% 
0.40% 
1.50% 

4.80% 3.41% 1.39% 

Real Returns 
Difference 

Average Actual 
Value Line Earned 
Forecasted ROE 

ROE 4 Years Later 
(1977-1 994) (1981 -1 998) 

7.50% 1.62% 
7.31% 8.01% 
5 88% 12.16% 
7.56% 10.61% 
8.80% 9.47% 
8.94% 9.28% 
9.63% 10.97% 
11.06% 8.92% 
9.83% 8.01% 
8.69% 7.62% 
8.53% 8.18% 
8.90% 9.98% 
9.70% 9.41% 
10.43% 8.84% 
10.48% 10.98% 
10.16% 10.62% 
9.39% 9.90% 

Between 
Forecasted 
and Actual 

Real 
ROEs 

5.88% 
-0.70% 
-6.28% 

-0.67% 
-0.34% 
-1.34% 
2.14% 
1.81% 
1.06% 
0.34% 
-1.08% 
0.29% 
1.58% 
-0.51% 
-0.46% 

-3.05% 

-0.51% 

-0.11% 

Notes and Source: 
a/ Source of Study: Testimony of Thomas M. Zepp in Oregon PUC Docket UG-132, Exhibit UG-l32/NWN/5000. 
b/ ROEs are annual averages for 8 natural gas distribution companies for each year. 
c/ Based on forecasted and realized values for the GNP deflator. 
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ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01445A-11-0310 

Rebuttal Table 12 

Restatement of Dr. Woolridge’s Analysis Comparing Analysts’ Forecasts 
To Actual EPS Growth Rates for Gas Distribution Utilities-avcv 

Average of Quarterly Forecasts: 1990 to 2007 

Average Average 
Forecast Actual 

Data from Dr. Woolridge” 5.15% 4.53% 

Standard deviation 

Difference 

0.62% 

2.81 % 

B. Dr. Woolridqe’s Analvsis in Real Termsd’ 

Data from Dr. Woolridge” 

Average inflation during periode/ 

Analysis based on differences 
in real growth rates 

Notes and Sources 
a/ Source is Dr. Woolridge’s work papers. 
b/ Means reported by Dr. Woolridge in work papers. 
c/ Mean difference not significantly different than zero. 
dl Period is 1990 to 2007. 
e/ Value Line forecasts of CPI and actual CPI. 

I 0.22 I 

Average Average 
Forecast Actual Difference 

5.15% 

3.29% 

1.86% 

4.53% 0.62% 

2.61 % 0.67% 

1.92% -0.05% 



ARIZONA WATER EASTERN GROUP 
DOCKET NO. W-01445A-11-0310 

Rebuttal Table 13 

Restatement of Dr. Woolridge’s Analysis Comparing Analysts’ 
Forecasts to Actual EPS Growth Rates for Electric Utilities 

Average of Quarterly Forecasts: 1990 to 2003-aid’ 

Average 
Forecast 

A. Statistical significance of Dr. Woolridge’s study 

Data from Dr. Woolridge-bsd’ 4.08% 

Standard deviation 

t-statisticc’ 

Average 
Forecast 

B. Put Dr. Woolridge’s Analysis in Real Terms-d’ 

Data from Dr. Woolridge-b*d’ 4.08% 

Average inflation during period-”’ 3.52% 

Analysis based on differences 
in real growth rates 0.56% 

Average 
Actual 

3.41 Yo 

Average 
Actual 

3.41 Yo 

2.46% 

0.95% 

Average of 
Differences 

0.68% 

2.10% 

I 0.32 I 

Average of 
Difference 

0.68% 

1.06% 

-0.38% 

Notes and Sources 
a/ Source is Dr. Woolridge’s work papers. 
b/ Means computed from work papers provided by Dr. Woolridge. 
c/ Mean difference not significantly different than zero. 
d/ Analysis based on Dr. Woolridge’s data for 1990 to 2003. Period chosen to 

match publication of Professor Malkiel’s book A Random Walk Down Wallstreet 
which Staff reports was published in 2003. 

e/ Value Line forecasts of CPI and actual CPI for 1990 to 2003. 
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Investors finally see picture of profit 
By Matt Krantz. USA TODAY 

After ignoring Corporate America's boffo earnings season all 
week, investors are finally waking up. 

Stocks soared in a broad rally Thursday that traders mostly 
attributed to the sudden realization the stream of first-quarter 
earnings reports has been better than already-lofty 
expectations. 

The Dow Jones industrial average rose 144 points to 10,461 
for its best gain in a month. 

With blowout earnings pouring in from companies ranging 
from American International Group to Caterpillar, earnings 
season has stolen investors' attention from the recent fixation 
over the threat of higher interest rates. "I hate to be an 
overwhelming bull, but (the earnings season) is amazing," 
says Scott Pape. portfolio manager at CastleArk 
Management. 

It's not like the strong earnings just started landing Thursday. 
More than half the companies in the Standard & Poor's 500 
have reported, and 78% of them have beat estimates, 
Thomson First Call says. Typically, only 58% of companies 
beat forecasts. 

So far, operating earnings have been nearly 22% higher than 
the first quarter last year, says Howard Silverblatt at S&P. 
While that's down slightly from the 24.6% growth in the fourth 
quarter of 2003, if companies deliver what's expected, S&P 
500 earnings will be a record this quarter, he says. 

With the abundance of good earnings news, the question is 
why has it taken investors so long to notice. Some 
explanations: 

-Reduced fears of skyrocketing interest rates. Federal 
Reserve Chairman Alan Greenspan, in his comments to 
Congress Wednesday, quieted fears of a massive and 
sudden spike in short-term interest rates. "People realized 
that an aggressive hiking of short-term rates is probably not 
likely," says Gary Tapp at SunTrust Robinson Humphrey. 

*Acknowledgment stocks can move higher, even when 
rates rise. Though investors have initially panicked, the Dow 
has actually gained an average of 8% in the year following 
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initial interest rate increases since 1917, Ned Davis 
Research says. 

Sprint recombines tracking s 
Durable aoods orders iurnD ii 

Companies are bullish about the future. Not only are 
companies such as Caterpillar, Qualcomm and Starbucks 
beating estimates, but they're raising their forecasts for future 
earnings. "The guidance has really started to come in awfully strong," Tapp says. 

Add USAT0DAY.com h e  

*Pressure on bonds receding. The yield on the widely followed IO-year Treasury 
note -which moves in the opposite direction of its price -fell to 4.39% from 4.43% 
Wednesday as rate fears eased. 

Some, like Rod Smyth, a strategist at Wachovia, are skeptical, thinking the reality of 
higher interest rates will derail all this happiness. "This is a relief rally," he says. 
"Something has got to give." 

RELATED ADVERTISING LINKS mars this7 

Make Your Donation Today 
Help Rebuild Lives & Communities in Hurricane Affected States. 
www.BushClintonKatrinaFund.org 

Help Hurricane Victims 
Donate to the Disaster Relief Fund Providing Shelter. Food & Support 
www.RedCross.org 

Gulf Hurricane Relief 
Help Sucwrt Health Clinics Providing Critical Aid to Evacuees. . .. - 
www.DirectRelief.org 
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To All Subscribers of 
The Value Line Investment Surveu 

There has been news recently about po- 
tential conflicts of interest between secu- 
rity analysts and the customers of the 
f i i  they work for. Many of the possi- 
ble conflicts involve investment banking, 
in which firms often make large profits 
from selling new issues of stocks or 
bonds, and in which a security analyst 
may be asked to provide a more favor- 
able opinion about a stock or bond than 
heJshe otherwise would have. 

We want all of our subscribers to know 
that Value Line is not an investment 
bank. Our analysts' compensation is not 
based on commissions or fees paid to 
Value Line because of their recommen- 
dations. Our goal is to provide you with 
the most accurate information and inde- 
pendent advice anywhere. 

We are occasionally asked if our ana- 
lysts can own stock in the companies 
they recommend. The answer is yes. 
Our analysts, like those at most invest- 
ment advisory organizations, can own 
stock. But here there are many limita- 
tions that apply to analysts and all other 

d 

employees, as well. They must inforrr 
Value Line in advance and request nu. 
thorization before making any trades ir 
their own accounts, those of their imme 
diate families, or accounts in which the) 
have a beneficial interest. They are pro  
hibited from trading in stocks that arc 
being bought or sold by our own mutu- 
al funds or other Value Line-managed 
accounts. They are also prohibited fiom 
trading in stocks in which aTimelines: 
Rank is about to change. No employee ' 

may act on any Value Line information 
until after subscribers have been given 
that information. 

We are proud of our record of indepen- 
dence, and I want to assure you that we 
will continue to provide the most objec- 
tive and unbiased investment advice , 

available. 

Jean B. Buttner 
Chairman & CEO 

A 

CLOSING STOCK MARKET AVERAGES AS OF PRESS TIME 
%Chan e %Change 

6/14/2001 6/21/2001 1 weei 12 months 
Dow Jones industrial Average 10690.1 3 10715.43 +0.2% +2.1 Yo 

NASDAQ OTC Composite 2044.07 2058.76 +0.7% -49.3% 
American Stock Exchange Index 921.88 906.97 -1.6% -3.3% 

Standard & Poor's 500 1219.87 1237.04 +1.4% -1 6.4% 
N.Y. Stock Exchange Composite 623.96 631.08 +1.1% -2.8% 

Value Line (Geometric) 392.95 390.46 -0.6% -6.0% 
Value Line (Arithmetic) 1224.44 1220.60 -0.3% +13.4% 
London (FT-SE 100) 5752.5 5641.4 -1.9% -1 2.9% 
Tokyo (Nikkei) 12846.66 12962.43 +0.9% -24.7% 
Russell 2000 495.38 497.82 +0.5% -5.6% 
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